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1 Introduction

Data access is a large part of most Internet applications. Oracle ATG Web Commerce Data Anywhere
Architecture™ provides a unified view of content and data across a business for organizations and their
customers. The core of the Oracle ATG Web Commerce Data Anywhere Architecture is the Repository API.
Through the Repository API, you can employ a single approach to accessing disparate data types, including SQL
databases, LDAP directories, content management systems, and file systems.

With the Oracle ATG Web Commerce Data Anywhere, the application logic created by developers uses

the same approach to interact with data regardless of the source of that data. One of the most powerful
aspects of this architecture is that the source of the data is hidden behind the Oracle ATG Web Commerce
Repository abstraction. It is easy to change from a relational data source to an LDAP directory as none of

the application logic needs to change. After data is retrieved from a data source, it is transformed into an
object-oriented representation. Manipulation of the data can be done using simple get Pr oper t yVal ue and
set Proper t yVal ue methods. The Repository API ties in closely with Oracle ATG Web Commerce’s targeting
APIs, so you can retrieve items from the repository based on a variety of targeting rules, as well as retrieving
specific identified items.

The figure below provides a high-level overview of the Oracle ATG Web Commerce Data Anywhere Architecture.

Application
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Oracle ATG Web Commerce Data Anywhere Architecture offers several advantages over the standard data access
methods such as Java Data Objects (JDO), Enterprise JavaBeans (EJB), and Java Database Connectivity (JDBC).
Among the differences:
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Data source independence

Oracle ATG Web Commerce Data Anywhere Architecture provides access to relational database management
systems, LDAP directories, and file systems using the same interfaces. This insulates application developers
from schema changes and also storage mechanism. Data can even move from a relational database to an LDAP
directory without requiring recoding. Java Data Objects support data source independence, but it is up to
vendors to provide an LDAP implementation.

Fewer lines of Java code

Less code leads to faster time-to-market and reduced maintenance cost. Persistent data types created with
Oracle ATG Web Commerce Data Anywhere are described in an XML file, with no Java code required.

Unified view of all customer interactions

A unified view of customer data (gathered by web applications, call center applications, and ERP systems) can be
provided without copying data into a central data source. This unified view of customer data leads to a coherent
and consistent customer experience.

Maximum performance

Intelligent caching of data objects ensures excellent performance and timely, accurate results. The JDO and EJB
standards rely on a vendor implementation of caching that might not be available.

Simplified transactional control

The key to overall system performance is minimizing the impact of transactions while maintaining the integrity
of your data. In addition to full Java Transaction API (JTA) support, Oracle ATG Web Commerce Data Anywhere
lets both page developers and software engineers control the scope of transactions with the same transactional
modes—required, supports, never—used by EJB deployment engineers.

Fine-grained access control

You can control who has access to which data at the data type, data object, even down to the individual
property with Access Control Lists (ACLs).

Integration with ATG product suites

Oracle ATG Web Commerce personalization, scenarios, commerce, portal, and content administration
applications all make use of repositories for data access. A development team is free to use EJBs along side

of Oracle ATG Web Commerce technology, but the easiest way to leverage investment in Oracle ATG Web
Commerce technology is to follow the example set by the solution sets. The Oracle ATG Web Commerce solution
sets satisfy all their data access needs with repositories.
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2 Repository API

The Oracle ATG Web Commerce Repository API (at g. r eposi t ory. *) is the foundation of persistent object
storage, user profiling, and content targeting in Oracle ATG Web Commerce products. A repository is a data
access layer that defines a generic representation of a data store. Application developers use this generic
representation to access data by using only interfaces such as Reposi t ory and Reposi t or yl t em Repositories
access the underlying data storage device through a connector, which translates the request into whatever calls
are needed to access that particular data store. Connectors for relational databases and LDAP directories are
provided out-of-the-box. Connectors use an open, published interface, so additional custom connectors can be
added if necessary.

Developers use repositories to create, query, modify, and remove repository items. A repository item is like

a JavaBean, but its properties are determined dynamically at runtime. From the developer’s perspective, the
available properties in a particular repository item depend on the type of item they are working with. One item
might represent the user profile (name, address, phone number), while another might represent the meta-data
associated with a news article (author, keywords, synopsis).

The purpose of the Repository interface system is to provide a unified perspective for data access. For example,
developers can use targeting rules with the same syntax to find people or content.

Applications that use only the Repository interfaces to access data can interface to any number of back-end data
stores solely through configuration. Developers do not need to write a single interface or Java class to add a new
persistent data type to an application

Each repository connects to a single data store, but multiple repositories can coexist within Oracle ATG Web
Commerce products, where various applications and subsystems use different repositories or share the same
repository. Applications that use only the Repository API to access data can interface to any number of back-
end data stores solely through configuration. For example, the security system can be directed to maintain
its list of usernames and passwords in an SQL database by pointing the security system at an SQL repository.
Later, the security system can be changed to use an LDAP directory by reconfiguring it to point to an LDAP
repository. Which repositories you use depends on the data access needs of your application, including the
possible requirement to access data in a legacy data store.

The Oracle ATG Web Commerce platform includes the following models for repositories:

+ SQL repositories use Oracle ATG Web Commerce’s Generic SQL Adapter (GSA) connector to map between
Oracle ATG Web Commerce and the data in an SQL database. You can use an SQL repository to access content,
user profiles, application security information, and more.

+ SQL profile repository, included in the Oracle ATG Web Commerce Personalization module, uses the Generic
SQL Adapter connector to map user data that is contained in an SQL database. See the Personalization
Programming Guide.

» LDAP Repositories (page 319) use the Oracle ATG Web Commerce LDAP connector to access user data in an
LDAP directory. See the LDAP Repositories (page 319) chapter.

« Composite Repositories (page 279) let you use multiple data stores as sources for a single repository.
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+ Versioned repositories extend the SQL repositories and are used in Oracle ATG Web Commerce Content
Administration. See the Content Administration Programming Guide.

When you store a document in a repository, in addition to the document meta-information, you need access

to the physical content and path information that tells you where the document is stored. Content-specific
repository extensions handle this. These are located in the at g. r eposi t ory. cont ent package, described later
in the SQL Content Repositories (page 213) chapter.

Repository Architecture

A data store can contain many types of objects. The repository is not the data store itself; rather, it is composed
of JavaBeans whose properties can be found and stored in the data store. The repository provides a mechanism
to retrieve the data elements, and creates a run-time representation of the available metadata for each object.
This goal is achieved through three main conceptual parts of the Repository API:

» Repository Items (page 4)
+ Item Descriptors (page 5)
* Repository Queries (page 13)

For example, a repository might track elements of an organization. Each employee has a corresponding
repository item, as does each department. An employee item descriptor specifies all properties that an
employee repository item can possess; a department item descriptor specifies all the possible properties of a
department. An application can build queries that return the appropriate employee or department repository
items as they are needed by the application.

Repository Items

A repository is a collection of repository items. A repository item is a JavaBean component that implements
at g. reposi tory. Reposi t oryl t emor one of its sub-interfaces, and corresponds to the smallest uniquely
identifiable entity in the underlying data store. In the SQL repository, for example, a repository item often
corresponds roughly to a row in a table. In the SQL profile repository, each user profile is a repository item.

Properties

Each repository item is composed of named properties that store the item’s data—for example, i d, f i r st Nane,
and | ast Nane. In the SQL repository, these properties generally correspond to table columns. Repository item
properties are defined in its item descriptor.

Repository item properties can be single-or multi-valued. In some repository implementations such as the SQL
repository, a property’s value can refer to one or more other repository items, either in the same or another
repository. This enables a repository item to use properties that are complex data structures..

Repository IDs

Each repository item must have an identifier, which is called a repository ID. The repository ID must uniquely
differentiate the repository item from all other repository items of the same type. The repository is typically
configured to find the repository ID from some elements of the underlying data. In the SQL repository, for
instance, each item descriptor must specify the columns that act as the repository ID, usually the same as the
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table’s primary key. Depending on the repository’s configuration, the repository ID might not be exposed as a
property of the repository item.

The combination of item descriptors, properties, identifiers, and items allows a repository to read application
data from the underlying data store and write application data back to it. If desired, a repository can be defined
to expose certain properties, item descriptors, or the entire repository as read-only. Properties can also act as
translators between the underlying data source and the Java application. For example, you might want your
Oracle ATG Web Commerce application to display last names in upper case. You can define a repository property
named | ast NaneUpper Case that takes the last name value from the database and returns it in upper case. The
Repository API provides this and other options without requiring you to modify any application code.

Item Descriptors

Each repository item belongs to an item type that is defined by a Repository item descriptor. An item
descriptor implements the at g. r eposi t ory. Reposi t oryl t enDescri pt or interface and can subclass
atg.repository.|tenDescriptorlnpl.Anitem descriptor provides the following information:

+ The item type’s name
+ Item type properties
+ The class of the Java object used to represent the item type—for example, Integer or String

Repository item descriptors depend on a combination of the underlying data store and the configuration of the
repository. In the SQL repository, for example, an item descriptor might correspond to a single database table, or
encompass multiple tables.

Item descriptors are defined in an XML repository definition file. A repository can support multiple item
descriptors. For example, the figure below shows two item descriptors that are defined in a Visitor Profile
repository that stores customer data: user and addr ess. Each item descriptor is typically implemented by
multiple items. The example below shows how item descriptors user and address are implemented by multiple
items:

Visitor Profile Reposito%

item-descriptor “user’

‘ Repository Item “Joe” (id 101) ‘

‘ Repository Item “Sue” (id 102) ‘

item -descriptor “address’

‘ Repository Item “15 Main St” (id 101) ‘
A property in one repository item 1
can be a linked to another type of
repository item which allows
developers to map relationships /
(one-to-one, one-to-many, etc.)

-

Repository Item “5 Park St” (id 102) ‘
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As shown in this figure, you can model relationships between item types. In this example, item type user has an
addr ess property. The value of the addr ess property is a repository item of type addr ess.

The ItemDescriptor mechanism is built upon Oracle ATG Web Commerce Dynamic Beans (at g. beans. *) system
(described in the Nucleus: Organizing JavaBean Components chapter of the Platform Programming Guide), which
lets you describe properties for Java objects without defining the get X and set X methods for each property

as required by the JavaBean specification. This interface is used to describe a set of dynamic properties that
occur together and have consistent behavior and semantics. An item descriptor essentially acts like a Beanl nf o
where one can get access to the PropertyDescriptors that compose the repository item. (For information

about BeanlInfos and PropertyDescriptors, see the JSDK 2 APl documentation for j ava. beans. Beanl nf o and

j ava. beans. PropertyDescri ptor.)

Most repositories support simple property types such as Strings and Integers. Oracle ATG Web Commerce
repositories can also use the Java Collections Framework to model complex relationships between items using
familiar object-oriented concepts. Thus, an item property can store as its value:

+ Alist of multiple values as a Set, List, Map, or array.
« Another repository item or multiple repository items.

For example, a repository might have item descriptors Per son and Addr ess. The Per son item descriptor
might have an addr esses property that exposes a list of addresses. This property might be of type
Reposi toryl t enf ], and the repository items in that array use the Addr ess item descriptor. This allows
repositories to represent one-to-one, one-to-many, or many-to-many relationships.

The information stored in ItemDescriptor components is usually not needed to develop Oracle ATG Web
Commerce applications. This property metadata is available for applications that provide a user interface for
exploring and navigating a repository. For example, the ATG Control Center uses repository ltemDescriptors to
limit the selections available to its users.

MutableRepository

The base interfaces of a repository define an immutable data store. It provides a read-only version of the
elements contained in the repository. Extensions of the Repository interfaces provide facilities to create, update,
and remove items from a repository. See atg.repository.MutableRepository (page 8). The design goal for
updates was to allow transactional integrity across a set of changes in a high performance manner. When an
item needs to be updated, a clone of the object is returned and changes are made to the cloned object. The
repository carries out those changes only when the object is submitted for an update action.

Generally, repositories use caches to improve performance. Items retrieved out of a repository either through
a query process or directly by ID from the repository are cached. Typically, cache policies are based on least
recently used (LRU) design patterns or time-based expiration. For more information, see the chapter SQL
Repository Caching (page 103).

Core Repository APl Elements

This section describes the core Repository API for users who wish to extend it. Extensions can include specific
form handlers to update user information or specialized queries to search for documents. The following
interfaces and classes are described:
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+ atg.repository.Repository (page 7)

+ atg.repository.RepositoryView (page 7)

+ atg.repository.Repositoryltem (page 8)

+ atg.repository.MutableRepository (page 8)

+ atg.repository.PropertiesChangedEvent (page 10)

atg.repository.Repository

The base definition of any repository implementation, this interface provides methods to access
Repositoryltems, RepositoryViews and ItemDescriptors.

Given a unique ID or set of IDs, you can retrieve repository items with the following methods:

Repositoryltemgetlten(String pld, String pDescriptorNane)
Repositorylten{] getltenms(String[] plds, String pDescri ptorNane)

Depending on the repository implementation, item IDs can take different forms. In SQL repositories, a repository
item ID by default is numeric and is auto-generated through the | dGener at or service, which is described the
Core Dynamo Services chapter of the Platform Programming Guide. The SQL repository also supports composite
repository item IDs. In that case, you can retrieve items from the repository with these methods:

Repositoryltem getlten{ConpositeKey pld, String pDescri ptorNane)
Repositoryltem [] getltens(ConpositeKey [] plds, String pDescriptorNane)

In other cases, an item ID might be the path of the document, as in some of the file-system based repositories.

The Repository APl includes the Reposi t oryl t emDescr i pt or interface, a subinterface of

at g. beans. Dynani cBeanl nf o (see the Platform Programming Guide chapter Nucleus: Organizing JavaBean
Components). This lets you access the “dynamic bean info” of the available repository items, such as the property
descriptors and property names, with this method:

Reposi toryl tenmDescriptor getltenDescriptor(String pNane)

You can also get a list of all available ItemDescriptors from the i t enDescr i pt or Nanes property.

atg.repository.RepositoryView

If you do not have an exact repository ID, you can search for items in the repository through a Reposi t or yVi ew.
Item descriptors and Reposi t or yVi ews often have a one-to-one relationship and often have the same name.
You can find out what views are available through the vi ewNanes property of the Repository component. This
is useful if you need to build a system to navigate and view the entire contents of a repository. The IDs for items
in different item types might not overlap. There might be no view that can return all items in the repository,

but if there is, it is the default view. If you need to use the default view, you can use the view named by the

def aul t Vi ewName property. Alternatively, you can create properties for your own services that allow you to
explicitly name the view your code is interested in using. After you have a name, you can retrieve that view
through the Reposi t oryVi ew get Vi em( St ri ng pName) method. From this returned object you can build
and execute a query.

The Reposi t or yVi ewcan also implement at g. r eposi t ory. Reposi t or yVi enwCont ai ner if the repository
needs to express a hierarchy of Reposi t or yVi ews. For example, a document management system might
have a root view for all “documents.” From that you might have sub-document types such as white papers,
promo blurbs, images, and so on. Further, the sub-view images might also have a refinement for specific
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image types like JPEG and GIF. You can see what attributes are available for building queries by accessing the
i tenDescri pt or property of the Reposi t or yVi ew. This describes all the property information about all the
items that can be returned by this view.

Sets of repository items can be gathered by queries, which you can build with the

at g. reposi tory. QueryBui | der interface. This Quer yBui | der object can be retrieved from the view's

quer yBui | der property. After a query is built, each Reposi t or yVi ewimplementation translates the
internalized data structure into its native query language, for example SQL, and return an array of repository
items that match the supplied query criteria. This is the mechanism by which the targeting engine understands
how to translate the rule syntax into the appropriate method calls of the Quer yBui | der.

After a query is built from the Quer yBui | der, it is executed via by one of several execut eQuer y methods
defined in the Reposi t or yVi ewinterface. For example:

Repositorylten{] executeQuery(Query pQuery)

execut eQuer y methods allow range queries and sorting criteria to be added to the execution of the query. The
methods return one of the following:

+ An array of Repositoryltems, for elements that match the query’s WHERE clauses.

* Null, if no elements can be found.

atg.repository.Repositoryltem

The at g. reposi tory. Reposi t or yl t eminterface is the immutable interface that represents an
element from a repository. Each Reposi t or yI t emis uniquely identified through its r eposi t oryl d
property. The ltemDescriptor that describes the dynamic bean info about the item is available through
thei t enDescri pt or property. Given the repository item, you can also know what repository it came
from with the r eposi t or y property. To retrieve the attributes of the Reposi t or yl t em use the

get PropertyVal ue(String pPropertyNanme) method. You can retrieve subproperties with the
Dynani cBeans. get SubPr oper t yVal ue method, which takes a hierarchy property name of the form
propertyNanel. subPropertyNanme2. subSubPr opert yNane3.

A Dynamic Bean property mapper is registered for the Reposi t or yI t eminterface. This lets you reference the
names of these properties as though they were JavaBean properties in the Oracle ATG Web Commerce Servlet
Bean syntax. See the Nucleus: Organizing JavaBean Components chapter of the Platform Programming Guide.

atg.repository.MutableRepository

Some repository services implement Mut abl eReposi t ory, a subclass of Reposi t or y. The SQL repository
implements this interface. The Miut abl eReposi t or y interface defines these methods:

* createltem()
* addltem()
* renovel tem()
* updateltem()
createltem() method
There are two cr eat el t emmethods:

createlten(String pDescri ptor Nane)
createlten(String pld, String pDescriptorNane)
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Each of these requires a Descr i pt or Name parameter, which is the name of the Reposi t or yVi ewor
ItemDescriptor that describes the repository item to create. Each repository has a default temDescriptor, which
might allow your code to use the def aul t Vi ewNane property of the repository to supply this value. One of the
cr eat el t emmethods takes a potential unique ID to use for the Mut abl eReposi t or yl t emto create. If you do
not supply an ID, one is automatically generated and guaranteed to be unique.

In the SQL profile repository, for example, the cr eat el t emmethods return a transient instance of a

Mut abl eReposi t or yl t em At this point, the profile does not exist persistently in a data store. The item exists
only as the object reference you are returned. You can try to refetch the object (if the user’s session is not
expired or the server did not restart) through theget I ten(String pld, String pDescri ptorNane)
method of the Repository (unless the GSAReposi t ory. st or eTr ansi ent | t ems property is set to f al se).
Maintaining profile Repositoryltems in RAM rather than in the profile database allows anonymous users to be
represented in the same Repository API, but does not hamper performance for handling requests for large sites.
It becomes untenable to try to create anonymous user database records for web sites that have a large volume
of users.

additem() method

After you create an item, you can turn it into a persistent repository item with the addl t emmethod. This takes in
the repository item that you want to add persistently:

Reposi toryl t em addl t em( Mut abl eRepositoryltem pltem

removeltem() method

Removing an item from the repository is very easy. Pass the ID and ItemDescriptor name of the item you want
to remove persistently to the r enbvel t emmethod. The item’s property values are deleted and are no longer
accessible from the repository:

renmovel ten(String pld, String pDescri ptorNane)
updateltem() method

The Mut abl eReposi t or y updates a repository item in a transactionally aware manner. It differs from a standard
JavaBean in order to ensure that the update operation in the backend data store (such as a relational database)
is efficient. Thus, updating an item requires three steps:

1. Fetch a mutable version of the repository item through the get I t enFor Updat e and get | t ensFor Updat e
methods. These methods return instances of Mut abl eReposi t or yI t em This interface extends
Reposi t oryl t emand adds one method:

set PropertyVal ue(String pPropertyName, Cbject pPropertyVal ue)

2. Usethe set Propert yVal ue method of Miut abl eReposi t or yl t emto change as many properties as you
wish. These changes are not reflected in the repository until the final updat el t emoperation is invoked.

3. Save the changes with the updat el t emmethod. This method extracts all the changes required for the item
and updates the item in the data store. Depending on how you have configured transactional behavior, the
update can be committed immediately, or it can happen automatically when the associated transaction
commits. See Repositories and Transactions (page 29) in the SQL Repository Architecture (page 29)
chapter. If there was any type of error, a Reposi t or yExcept i on is thrown.

For example:

try {
Repositoryltemuser = ... // get a reference to the user you want to update

Mut abl eReposi t ory nut abl eRepository = (Mt abl eRepository)user. get Repository();
Mut abl eReposi toryl t em nut abl eUser =
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nmut abl eReposi tory. get | t enfor Updat e( user. get Reposi toryl d(),
user. getltenDescriptor().getltenDescriptorNane());
mut abl eUser . set PropertyVal ue("nanme", "bob");
nmut abl eUser . set PropertyVal ue("age", new | nteger(26));
mut abl eReposi t ory. updat el t em( nmut abl eUser) ;
}
catch (RepositoryException exc) {
/1 deal with exception

}

This same methodology should be applied for RAM-based Repositoryltems that you have created through the
cr eat el t emmethod. No database transaction is performed, but the values are updated in the repository.

The Dynamo Application Framework (DAF) includes three classes that provide useful methods for dealing with
repository items:

* atg.repository.servlet. RepositoryFormHandl er
» atg.userprofiling.Profil eForm
« atg.userprofiling.Profil eFornHandl er

See the User Profile Forms chapter in the Page Developer's Guide and the source code for the Pr of i | eFor mand
Profi | eFor mHandl er classes, included in the Oracle ATG Web Commerce Personalization module distribution
in the <ATGL1di r >/ DPS/ sr ¢/ Javal at g/ user prof i | i ng directory.

atg.repository.PropertiesChangedEvent

When a repository item is modified, its item descriptor broadcasts locally a Pr oper t i esChangedEvent . This
event can be one of the following types:

Event Type Description

DELETE the item was removed in this transaction

UPDATE properties of an item changed in this transaction

INSERT the item was newly added to the database

CACHE_INVALIDATE some application code called the r enpvel t enfr onCache method

In addition to its type, a Pr opert i esChangedEvent contains the following:

Property Description

item The item that is changed. This is set to null if the item that was modified is not
currently in the cache. In that case, look at the r eposi t or yI d property for the
identity of the item that was changed.

repositoryld The repository ID of the item that is changed.
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Property

i tenDescri pt or Nane

Description

The item descriptor of the item that is changed.

properties

A Map where the keys are Reposi t or yPr oper t yDescri pt or s and the values
are the new property values. If all properties have changed (or might have
changed), a null value is returned for the pr oper t i es map. Returned only for
UPDATE events.

If you have a component that you want to be notified when repository item properties change, it
can implement the at g. r eposi t ory. Properti esChangedLi st ener interface. You can add your
Properti esChangedLi st ener implementation to the at g. reposi tory. I t enDescri ptor | npl
returned by ther eposi tory. get | t enDescri pt or () method, with the method

It emDescri ptorl npl . addPr operti esChangedLi st ener.

Cloning Repository Items

Theatg. repository. RepositoryUtil s classincludes a method you can use to clone a repository item. This
creates a copy of a repository item in a repository without adding the item to the repository. A copy can be a
deep copy or a shallow copy. Furthermore, you can specify a list of properties to exclude from the copy.

The full signature of the cl onel t emmethod is:

public static Mitabl eRepositoryltem clonelten(Repositoryltem pltem

bool ean pDeepCopy,
Map pPropExcepti ons,
Map pExcl udedProperti es,
Mut abl eReposi tory pDest Repository,
String pld)
t hrows RepositoryException,
Dupl i cat el dExcepti on

The cl onel t emmethod’s parameters are as follows:

Parameter Description
pltem Item to copy.
pDeepCopy Boolean, specifies the mode of the copy:

t r ue: The method creates a deep copy of the item and its properties.

f al se: The method creates a shallow copy, only getting references of child
Repositoryltems.

Shallow copying only works if the source and destination repositories are the
same.
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Parameter

pPr opExcepti ons
(optional)

Description

Hierarchical map of property name exceptions to the above mode. Keys
are property names, while values are null or, if the property is another
repository item, another Map. For example, if you clone a pr oduct item
using pDeepCopy=t r ue, you can add the key par ent Cat egor y with a
null value into pPr opExcept i ons. This results in a shallow copy of the
product . par ent Cat egory.

Alternatively, you can add the key par ent Cat egor y but set the value to
another map of exceptions that included the key/value pair keywor ds=nul | .
This results in a deep copy of pr oduct . par ent Cat egor y but a shallow copy
of the pr oduct . par ent Cat egory. keywor ds.

pExcl udedPr operti es
(optional)

Properties to exclude from the clone. Keys are item descriptor names and the
values are collections of property names to exclude..

pDest Reposi tory
(optional)

pld
(optional)

Repository to copy the new item into. If the source and destination repositories
are the same, properties that are items are cloned to the repository of the
source item-property.

If this parameter is omitted, the new item is copied to source repository.

Repository ID to use in the copy of the item. If this parameter is omitted, a
unique ID is automatically generated.

12
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3 Repository Queries

A repository query defines a request to find all items of a specified item type that fit a set of criteria. Those
criteria are specified in terms of the item type’s properties—for example:

find all Per son items where age property > 30

The Repository APl can express a wide variety of queries, including queries that match patterns in text, query
through collections, or even query through complex values. Queries can also specify the order in which to return
results, and can specify which results from a large result set to return. For example, a query can return a subset of
Person items as follows:

+ | ast Name starts with A.

* interests includes bi ki ng.

+ addr esses property contains an Addr ess item with zi pCode set to 02139.

+ Sorts results on | ast Nane.

+ Returns only items 10-20.

Queries can be built and executed with the Repository API. In cases where the query is complex or cannot use
the Repository API directly, queries can be represented in the Repository Query Language (page 18) (RQL).

In most cases, however, repository queries can be constructed easily with targeting Ul components in the ATG
Control Center.

L]

Repository Query API
This section describes the basic elements of queries in the Repository API:
« atg.repository.QueryBuilder (page 13)

+ atg.repository.QueryOptions (page 14)

atg.repository.QueryBuilder

Theat g. reposi tory. Quer yBui | der interface defines the available query operations that repositories
support. The Quer yBui | der interface enables you to build Quer y objects that can be passed to the repository.
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A Query is constructed from Quer yExpr essi ons. Each Quer y relates one or more Quer yExpr essi ons and a
query operation. Queries can use standard logical query operations such as AND, OR, NOT, EQUALS, GREATER
THAN, LESS THAN OR EQUALS, and more complicated query operations such as collection inclusion, and pattern
matching.

The Quer yBui | der implementation is not required to support all query operations—it depends on what
query features the data store supports. For unsupported query operations, the method should throw a
Reposi t or yExcept i on. You can use the atg.repository.QueryOptions (page 14) class to limit the size of a
query’s result set or otherwise modify the query.

Query Creation Example

The following example creates a query that returns all repository items whose gender property is female:
1. Given a Reposi t or yVi ew, initialize a Quer yBui | der for it:
QueryBui l der b = vi ew. get QueryBui | der ();
2. Create a Quer yExpr essi on for the gender property and a Quer yExpr essi on for the constant f enal e:

Quer yExpr essi on gender = b. createPropertyQueryExpressi on("gender");
QueryExpression femal e = b. creat eConst ant Quer yExpressi on("fenal e");

3. Create a Conpar i sonQuery that incorporates the gender and f emal e Quer yExpr essi ons:

Query femal eQuery = b. createConpari sonQuery(gender, fenale,
Quer yBui | der . EQUALS) ;

4, Pass the resulting Quer y to the Reposi t or yVi ewfor execution:

items = view executeQuery(femal eQuery);

atg.repository.QueryOptions

You can use the at g. r eposi t ory. Quer yOpt i ons class to specify ways that a query can be modified. You can
set the Quer yOpt i ons properties, and pass the Quer yOpt i ons bean to the following execut eQuer y method:

Repositorylten{] executeQuery(Query pQuery, QueryQOptions pQueryQOptions);

The Quer yOpt i ons properties let you limit the size of the result set, direct how the result set should be sorted,
and pre-cache specified properties:

Property Name Description

startingl ndex The index of the first element of a query result set that should actually be
returned. By setting st ar t i ngl ndex and endi ngl ndex, you can limit the
size of the query’s result set.

endi ngl ndex The items beginning with the endi ngl ndex element of the query result
set are not returned. In other words, the total number of items returned is
endi ngl ndex - st art | ndex. A value of -1 indicates that there is no limit
to the number of items returned.
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Property Name Description

sortDirectives Specifies the sort order of a query’s result set.

pr ecachedPr opert yNanes A list of properties that should be pre-cached for each

item in a query’s result set at the time the query is run. Use

addPr ecachedPr oper t yName( propert yNane) to add a property hint
to a query built with QueryBuilder.

The following example contains the following steps:

1. Creates an unconstrained query against the Profile Repository.

2. Createsa Sort Di rect i ves that contains a Sort Di r ect i ve, sorting the result set in ascending order by the
login property. A Sor t Di r ect i ve can be ascending or descending and case-sensitive or case-insensitive

(although not all data stores support case-insensitive sorting).

3. Creates a Quer yOpt i ons with a st arti ngl ndex of 0 and an endi ngl ndex of 5. This limits the number of
profiles returned to at most 5. The Quer yOpt i ons incorporates the Sort Di recti ves.

4. Executes the query with the Quer yOpt i ons.

5. Outputs the results, displaying the | ogi n property.

/'l Creates an unconstrained query against the profile repository.
/1 It returns at nost the first 5 profiles.
/1 Hints are used to precache | ogin and password properties.
/!l Results are sorted by the |ogin property.
Repository repository = (Repository)request.resol veNane(
"latg/userprofiling/Profil eAdapterRepository");
RepositoryVi ew view = repository. getView "user");
Query query = vi ew. get QueryBui |l der (). createUnconstrai nedQuery();
String [] precachedPropertyNanmes = {"login", "password"};
SortDirectives sortDirectives = new SortDirectives();
sortDirectives. addDi rective(new SortDirective(
"login",SortDirective. DI R_ASCENDI NG) ) ;
Repositoryltem[] itenms = view executeQuery(
query, new QueryOptions(0, 5, sortDirectives, precachedPropertyNanes));

for (int i =0; i <items.length; i++)
out.print("<li>" + itens[i].getPropertyValue("login"));

Repository Query Examples

The exampiles in this section demonstrate how to perform some simple repository queries. In the Repository API,
all queries are performed with Quer y or Quer yExpr essi on objects. A Quer yExpr essi on is a building block
you can use to create simple or complex queries. A Query is a repository query that can be executed. A Query
can also be used as a building block to create queries that are more complicated.
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The following example assumes an item descriptor named user with an integer property named user Type. The
query finds users whose user Type property is set to 2:

import atg.repository.*;

Mut abl eReposi tory pRepository =
(Mut abl eReposi tory) Servl et Util.getCurrent Request().resol veNanme
("/atg/userprofiling/Profil eAdapterRepository");

/1 Queries are created using QueryBuil ders and executed by

/! RepositoryViews. A Query is defined in the context of a

/1 specific itemdescriptor and thus nust be built and executed with
/1 the right QueryBuilder and RepositoryVi ew.

Reposi toryl tenDescri ptor userDesc = pRepository.getltenDescriptor("user");
Reposi t oryVi ew user Vi ew = user Desc. get Reposi toryVi ew();
QueryBui | der userBuil der = user Vi ew. get QueryBui | der ();

/Il create a QueryExpression that represents the property userType
Quer yExpr essi on user Type =
user Bui | der. creat ePropertyQuer yExpressi on("user Type");

/] create a QueryExpression that represents the constant 2
Quer yExpression tw =
user Bui | der . cr eat eConst ant Quer yExpr essi on(new | nteger (2));

/1 now we build our query: userType = 2
Query user Typel sTwo =
user Bui | der. creat eConpari sonQuery(user Type, two, QueryBuil der. EQUALS);

/1 finally, execute the query and get the results
Repositoryltenf] answer = userVi ew. execut eQuery(user Typel sTwo);

Systemout. println("running query: userType = 2");

if (answer == null)
{
Systemout.println("no items were found");
}
el se
{

for (int i=0; i<answer.l|ength; i++)
Systemout.printin("id: " + answer[i].getRepositoryld());

The preceding example can be expanded to include multiple selection criteria:

user Type < 2 AND | ogin STARTS WTH "j"

import atg.repository.*;

Mut abl eRepository pRepository =
(Mut abl eRepository) ServletUtil.getCurrent Request().resol veNane
("/atg/userprofiling/ProfileAdapterRepository");

/1 reuse the building blocks we have to create
/1 the "userType < 2" query
Query user TypeLTTwo =
user Bui | der. creat eConpari sonQuery(user Type, two, QueryBuilder.LESS THAN);
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/] create the "login STARTS WTH j" query
QueryExpression login =
user Bui | der. creat ePropertyQueryExpression("login");

QueryExpression j =
user Bui | der. cr eat eConst ant Quer yExpression("j");

/I Note that we could nmake this query case-insensitive by addi ng anot her
//paraneter to the createPatternMatchQuery, with a value of true
Query startsWthJd =

user Bui | der. createPatternMat chQuery(login, j, QueryBuilder.STARTS W TH);

/1 now AND the two pieces together. You can AND together as nmany
/1l Query pieces as you like: we only have two in our exanple
Query[] pieces = { userTypeLTTwo, startsWthJ };

Query andQuery = userBuil der. creat eAndQuery(pi eces);

/1 execute the query and get the results
answer = user Vi ew. execut eQuery(andQuery);

Systemout.println("running query: userType < 2 AND |login STARTS WTH j");
if (answer == null) {
Systemout.println("no itenms were found");

}
el se {
for (int i=0; i<answer.l|ength; i++)
{
Repositoryltemitem = answer[i];
String id = itemgetRepositoryld();
String | = (String)item getPropertyVal ue("login");
Integer a = (Integer)item getPropertyVal ue("userType");
Systemout.printin("item " +id + ", login=" +1 + ", userType=" + a);
}
}

Repository Queries in the ATG Control Center

The ATG Control Center includes Ul components for creating repositories queries. For example, the People and
Organizations > Profile Repository window displays an expression editor for composing queries on the Profile
repository like this:

List Items of type User whose Gender is female

atg ATG Control Center - admin@localhost:8860 ) [m]

File Edit ¥iew Toaolz Help

List ||tem3 of type Uzer whose ender iz female .
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Note: ATG Control Center limits the number of items that can be returned by such queries. This limit is
configurable and is set in the maxQuer yCount property of / at g/ devt ool s/ Reposi t or yAgent . The default
value is 1000.

Repository Query Language

Oracle ATG Web Commerce’s Repository Query Language, or RQL, is a generic language for formulating queries
that map to any repository implementation, such as SQL or LDAP. The repository connectors translate those
queries into a syntax that the underlying data store understands.

You can use RQL in several different ways:

+ Use RQL servlet beans in a JSP to perform repository queries: RQLQuer yFor Each and RQLQuer yRange. For
detailed information about these servlet beans, see the Page Developer's Guide.

+ Define an RQL filter that is implicitly applied to all queries performed by the repository. See Repository
Filtering (page 81) in the SQL Repository Queries (page 81) chapter.

+ Include RQL queries in <quer y- i t ems> tags in the XML repository definition file. This is mainly useful for
unit testing queries; it can also be used to preload repository caches. See Querying Items (page 151) in the
Developing and Testing an SQL Repository (page 147) chapter and Preloading Caches (page 130) in the SQL
Repository Caching (page 103) chapter.

» Use RQL directly by creating an at g. reposi tory. rgl . Rgl St at enent object. You can get an Rql Query
object from the Rgl St at enent object, then getan at g. r eposi t ory. Query object from the Rql Query
object. This approach can be simpler than using a Quer yBui | der implementation to create a Quer y object.

This section describes the details of RQL syntax and structure.

RQL Overview

RQL is a textual query syntax that is similar to SQL. It describes the set of conditions that must be matched by
items of a particular item descriptor. The following is a simple RQL query that matches all items whose age
property is greater than 30.

age > 30

Note: This RQL query omits the name of the item descriptor, which is usually implied by the context of the
query’s use.

RQL supports all standard comparison operators and logical operators such as AND, OR, and NOT. For example:
age > 30 AND (Il astNane = "jones" OR paynent Overdue = true)
RQL keywords are case-insensitive—for example, keywords NOT and not are equivalent.

Constants such as 30, t r ue, or j ones can represent numbers, boolean, or String values. String values are
represented with Java syntax. They must be enclosed by quotes, and escape sequences for special characters or
UNICODE characters must use Java escape syntax.

Properties such as age or | ast Nane must be property names as they are defined in the repository. For
example, a database might have a column named phone that is mapped to the repository property
pri mar yPhoneNunber . An RQL query must use the repository’s property name pr i mar yPhoneNunber .
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age > 30 and (lastNane = "jones" or paynment Overdue = true)

RQL statements specify the conditions that an item must meet in order to be included in the result set. An RQL
statement can also specify other directives to apply to the result set, such as ordering results and returning a
portion of the result set.

Comparison Queries

Comparison queries are the simplest RQL queries, where a property’s value is compared against another
property value, or against a constant. For example:

age > 30

All standard comparison operators can be used:

These operators can be applied to String properties and arguments, where case ordering is determined by
lexical order of the Strings.

In general, these operators can only be used on properties that are scalar values. They should not be used on
multi-valued properties.

Text Comparison Queries

Text comparison queries can be applied to String properties to determine if a portion or all of a property’s value
matches a given comparison value. For example:

firstName STARTS WTH "h"
| ast Name ENDS W TH " son"
phoneNunber CONTAI NS " 33"
state EQUALS " Ut ah"

Be sure to enclose the comparison value in double quotes; otherwise, the RQL parser assumes the operand
refers to a property name rather than a value.

By default, text comparison queries are case-sensitive. To perform a case-insensitive comparison, use the
IGNORECASE directive. For example:

sports CONTAI NS | GNORECASE "bal | "
You can also make a negative text comparison query:
NOT firstNanme STARTS W TH | GNORECASE “j "

Note: Negated pattern match queries can cause performance problems. Consider the queries you want to use
and plan your database indexes accordingly to avoid table scans. STARTS WITH and EQUALS queries can be
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optimized easily with database indexes, while other pattern match queries generally cannot be. Case-insensitive
pattern matching can also affect the ability of the database to optimize the query.

Date and Timestamp Queries

You can query on Date and Timestamp Properties (page 63) by using RQL’s dat e and t i mest anp functions.
These functions create date literals, which let you create RQL queries that compare a date or timestamp string to
date or timestamp property values. These functions use the following formats:

date("yyyy- M dd")
datetinme("yyyy-Midd HH mmss zzz")

For example:

subm ttedDat e > dat e("2009-10-22")
submittedDate > datetime("2009-10-22 16: 08: 45 EDT")

Property of Property Queries

The queries shown earlier, as well as those described in the Full Text Search Queries (page 22) section, can
be applied to scalar properties. Some repositories support the use of properties that are themselves an item
from another (or the same) item descriptor. For example, the addr ess property might point to another item
descriptor which itself has properties like ci ty, st at e, and zi p.

Queries can drill down through these properties with a dot notation. For example:
address. zip = "48322"
RQL allows for multiple levels of “property-of-property” expressions. For example:

depar t nent . manager . addr ess. st at e.

Logical Operators

Query expressions can be combined with AND, OR, and NOT operators. Parentheses can be used to affect
grouping. NOT has the highest precedence, AND the next highest precedence, and OR has the lowest
precedence. For example, this expression:

name = "joe" OR NOT phone ENDS WTH "7" AND age > 30
is grouped as follows:

(nane = "joe" OR ((NOT phone ENDS WTH "7") AND age > 30))

Multi-Valued Property Queries

Logical operators and the MATCH and MATCHES operators (described in the later section Full Text Search
Queries (page 22)) should only be applied to scalar properties. Another set of queries can be applied to
arrays or collections of scalar values—for example, properties of type i nt [ ], or Set of Strings. You can query
multi-valued properties with the following operators:

* | NCLUDES
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* | NCLUDES ANY

* I NCLUDES ALL (not valid for GSARepository queries)

The INCLUDES query matches items where the specified property includes the specified value. For example:
interests | NCLUDES "bi ki ng"

The INCLUDES query can also match one of a set of items by including the ANY or ALL keyword, followed by a
comma-separated set of items that are enclosed in braces. For example:

interests I NCLUDES ANY { "bi king", "sw nmng" }

This is equivalent to:

(interests I NCLUDES "biking") OR (interests | NCLUDES "sw mri ng")
While this:

interests I NCLUDES ALL { "biking", "sw nmng" }

is equivalent to:

(interests | NCLUDES "bi king") AND (interests | NCLUDES "sw mm ng")

INCLUDES ITEM

IS NULL

COUNT

Some repositories support properties that point to multiple items of another (or the same) item descriptor. For
example, the addr esses property might point to an array of items, which themselves have address-related
properties.

In this case, RQL allows for a subquery to be defined on these properties. For example:
addresses | NCLUDES | TEM (zip = "48322" AND state = "M")

This query means “find all people whose list of addresses includes at least one address whose zip code is 48322
and whose state is MI".

An IS NULL query can determine whether an expression evaluates to null. For example:
phoneNunber 1S NULL

This expression evaluates to true if the phoneNunber is null.

The COUNT operator can be used to query on the size of a multi-valued property. For example:
COUNT (addresses) > 3

This finds all people whose addresses property contains 4 or more elements.
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ALL

An RQL query of ALL returns all items in a particular item descriptor. Use this query with care, because the result
set can be very large. Usually this is combined with an ORDER BY or RANGE directive (described below). The RQL
query is simply:

ALL

PROPERTY HINT

An RQL query can use PROPERTY HINT to view hints within a particular query. When a property is specified with
a PROPERTY HINT, the property is loaded with the initial query, which prevents return calls back to the database
to retrieve the property value later. For example, the query would look like this:

brand = "BrandX' AND nonreturnable = fal se PROPERTY HI NTS descri ption,
di spl ayName, tenplate

This returns all items with the brand BrandX that are returnable. It also loads the descri pti on, di spl ayNane
and t enpl at e properties in the query. Because the t enpl at e property is in an auxiliary table, it is loaded with a
JOIN as of the next release.

If you were using this query to display information on a page, all of the information that you require is obtained
from a single database query.

Full Text Search Queries

Some content repositories support the ability to perform full text searches. The formats of the text strings and
other search directives vary from repository to repository. However, the basic query looks like this:

MATCH "mar s"

This returns those items whose content matches mar s in a full text search. (Content repositories allow parts of
the item’s data to be designated as “content” for the purposes of display and searching).

Another form of the query allows the full text search to proceed over a particular property:
firstName MATCHES "abr"
Note that MATCH and MATCHES queries apply only to scalar properties.

Both forms of the query allow a special USING directive to pass special instructions to the underlying search
engine. The format of this directive depends on the repository and whatever search engine it uses.

For example, to use the Oracle ConText full text search engine, the query looks like this:

firstNane MATCHES "abr" USI NG " ORACLE_CONTEXT"

ID-based Queries

RQL can query items based on their repository IDs. This ability should be used with care, because repository IDs
are not portable across repository implementations.

The first query searches for items that match a set of IDs. For example:
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IDIN{ "0002421", "0002219", "0003244" }

The next ID-based query applies only to content repositories, where items are organized into folders. This query
restricts the search to only those items in the specified folders. The folders must be specified by ID:

IN FOLDERS { "10224", "10923", "12332" }

Note that passing in an empty or null set of IDs results in an exception.

Composite IDs can be specified in RQL queries with the following format for integers:
[val uel, value2 ... valueN

String IDs use the format:

["val uel", "value2" ... "valueN']

So a simple comparison query of a composite ID property might look like:

IDIN ["dept2", "enp345"]

Such a query returns an item with a composite repository ID of dept 2: enp345. A query like this returns items
with any of the IDs dept 2: enp345, dept 2: enp346, or dept 2: enp347:

IDIN{ ["dept2", "enp345"], ["dept2", "enp346"], ["dept2", "enp347"] }

ORDER BY

RANGE

After a query is defined with the aforementioned query elements, the result is a set of items. The ORDER BY
directive orders the results by item properties. For example:

age > 30 ORDER BY firstNanme

This query returns a result set where items are ordered by the f i r st Nanme property in ascending order—the
default. Results can also be ordered in descending order by adding SORT DESC to the end of the directive:

age > 30 ORDER BY firstName SORT DESC
Results can be ordered by multiple properties. For example:
age > 30 ORDER BY | astNane, firstNanme SORT DESC

This orders results by | ast Nane. If multiple results have the same | ast Nang, within their group they are
ordered by f i r st Nanme in descending order.

A further directive, CASE IGNORECASE, can specify case-insensitive sorting:
age > 30 ORDER BY firstName SORT DESC CASE | GNORECASE

Note that you can omit the tokens SORT and CASE, unless you use parameters for the ASC/DESC or USECASE/
IGNORECASE tokens.

Many queries have the potential for returning large result sets. Most applications do not want to display the
entire result set —-they might want to display just the first 10 results. Or they might want to page through the
results, showing results 0-9, then results 10-19, and so on.
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The RANGE directive is used to specify this in the RQL query. The RANGE directive must come after the ORDER BY
directive (if any). It has three forms. The first is the most common:

age > 30 RANCE +10

This causes only the first 10 results to be returned. If the result set is already less than 10, all results are returned.
The next form of the RANGE directive allows the results to start at a specified index:

age > 30 RANCE 10+

This causes the first 10 results to be skipped, and the remaining results to be returned.

The final form of the RANGE directive combines the above two forms, and is often used for paging:

age > 30 RANGE 40+10

This skips the first 40 results, then returns up to the next 10 results.

Parameters in Queries

In all of the previous examples, the queries contain hard-coded constants, such as 30 or j oe. Most typically, the
actual values used in the query are unknown when the RQL statement is written. In this case, the values can be
substituted with parameter expressions. For example:

age > ?0 AND firstNane CONTAINS ?1 RANGE ?2+10

Every ?{ nunber} represents a parameterized value that is supplied on query execution. How those values are
supplied depends on the application performing the query. In the case of entity EJBs, where RQL queries are
used to represent finder methods, the parameters are filled in from the arguments of the finder methods. For
example, 20 is substituted with the value of the first argument, ?1 with the second, and so on.

Parameter expressions can generally be used wherever constant values are used, including in RANGE
expressions. However, parameter expressions cannot be used in array expressions, such as ID IN or IN FOLDERS
queries. Also, parameter expressions cannot be used as substitutes for property names; all property names must
be hard-coded into the RQL query when it is written.

Parameterized Field Queries

When a parameterized query is used, each numbered placeholder is substituted with the value of an entire
object at runtime. However, it is sometimes more useful to substitute in the value of one of the object’s fields,
rather than the entire value of the object. A parameterized field query specifies this with the syntax ?{ nunber}.
{fi el dName} . For example:

nane = ?0. nane AND age = ?0. age

In this example, only one object is passed into the query at runtime. However, this object is expected to have
two public member variables called name and age. The query extracts the values of these member variables
from the object and substitute those values for the ?0. nane and ?0. age parameters. Note that the fields must
be public member variables of the object that is passed in, not JavaBean properties. For example, the following
object can be passed in to the query:

public class QuerySpecifier {
public String nane;
public int age;
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}

Parameterized Field Queries are used most often for entity EJBs, which allow primary key classes to contain
multiple fields. In this case, only one object is passed to the query (the primary key), but if the primary key
spans multiple database fields, the primary key object contains the values of those fields in its public member
variables.

RQL Examples

The following example shows how you might use a parameter expression in Java code. It creates an
Rgl St at ement and uses it in executing a query to find per son repository items where the value of the age
property is greater than 23.

RepositoryVi ew view = repository. getView"person");
Rgl St at ement statenment = Rql St atenent. parseRqgl Statenent ("age > ?0");

Obj ect parans[] = new Cbject[1];
parans[ 0] = new | nteger(23);

Repositoryltem [] itenms =statement.executeQuery (view, parans);

Here is another example that demonstrates a text comparison query:

Rgl St at ement st at enent =Rqgl St at enent . par seRgl St at enent ("1 ast Name STARTS W TH ?0");
Obj ect parans[] ={new String("ni')};
items = statenent.executeQuery (view, parans);

Note how in the text comparison queries the comparison value " nf' is enclosed in double quotes; otherwise, the
RQL parser assumes the comparison term refers to a property name rather than a property value.

RQL Grammar
The following is a formal definition of the RQL grammar:
RQL.Statement: : Query OrderByd ause RangeC ause

Query:: OR| AND | NOT | Comparison | IDIN| IN FOLDERS | ALL |
Text Search | PropertyTextSearch | INCLUDES ITEM| IS NULL | (Query)

The precedence order of the queries from highest to lowest is as follows:

* (Query)

+ Comparison, ID IN, IN FOLDERS, ALL, TextSearch, PropertyTextSearch, INCLUDES ITEM, IS NULL
+ NOT

+ AND

+ OR

» OR: Query OR Query ...
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AND:: Query AND Query ...
NOT:: NOT Query
Comparison:: Expression ComparisonOperator Expression

ComparisonOperator: = | 1= | < | <= | > | >= | INCLUDES ANY | INCLUDES ALL | INCLUDES | STARTS WITH
[IGNORECASE] | ENDS WITH [IGNORECASE] | CONTAINS [IGNORECASE]

IdIn:: ID IN StringArray

InFolders:: IN FOLDERS StringArray

All:: ALL

TextSearch:: MATCH StringLiteral [USING StringLiterall

PropertyTextSearch:: ObjectExpression MATCHES StringLiteral [USING StringLiteral]
Includesltem:: Expression INCLUDES ITEM ( Query )

Expression:: CountExpression | ObjectExpression | ParameterExpression | ConstantExpression
CountExpression:: COUNT ( ObjectExpression | ParameterExpression | ConstantExpression )
ObjectExpression:: PropertyName | ObjectExpression.PropertyName | ObjectExpression[Expression]
PropertyName:: <Java identifier>

ParameterExpression:: ?<Parameter number>[.<Field name>]

ConstantExpression:: StringLiteral | IntegerLiteral | DoubleLiteral | BooleanLiteral | ArrayLiteral
StringLiteral:: “<Java string literal>"

The string literal uses the Java format, including escape characters (including octal and Unicode), and must be
enclosed in double quotes.

+ IntegerLiteral:: <Java integer literal>

+ Doubleliteral:: <Java double literal>

+ BooleanLiteral: true | false

+ Arrayliteral: { ConstantExpression, ...}

« StringArray:: { StringLiteral, ...}

+ OrderByClause:: ORDER BY PropertyName [[SORT] [ ASC | DESC]] [CASE [ IGNORECASE | USECASE]]

The SORT ASC/DESC directives are optional and default to SORT ASC. The CASE IGNORECASE/USECASE
directives are optional and default to CASE USECASE.

+ RangeClause:: RANGE <Starting Index> + <Count>
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4 SQL Repository Overview

The Oracle ATG Web Commerce SQL repository can be used to connect Oracle ATG Web Commerce applications
to an SQL database. An SQL database provides fast, scalable storage and retrieval of persistent information. The
SQL repository works with an SQL database to store objects and make those objects visible inside an Oracle ATG
Web Commerce application as Dynamic Beans. The uses of an SQL repository can be as varied as the uses of a
relational database.

The Oracle ATG Web Commerce platform includes SQL repositories that store:

+ User profiles (the Personalization module’s SQL Profile Repository). See the SQL Profile Repositories chapter in
the Personalization Programming Guide.

+ Web site content (the SQL content repository). See this chapter and the SQL Content Repositories (page 213)
chapter.

+ Security profiles used by the Administrative Security system. See the Managing Access Control chapter of the
Platform Programming Guide.

In addition, an ATG Commerce site uses repositories that store:

+ Store catalog

* In-process orders

* Inventory

+ Gift lists and wish lists

+ Pricing and promotions

Refer to the Commerce Programming Guide for information about these repositories.

The Oracle ATG Web Commerce platform includes a component at/ at g/ r egi st ry/ Cont ent Reposi t ori es
that instantiates the class at g. r eposi t ory. nucl eus. Reposi t or yRegi st r ySer vi ce, which maintains a list
of all registered SQL content repositories.

Repository setup steps
You set up an SQL repository on the Oracle ATG Web Commerce platform in the following steps:
1. Create the repository definition file to be used by the SQL repository.

This template is an XML file that defines repository item descriptors and their attributes, and describes the
relationship of your SQL repository to the SQL database. While the SQL repository can represent a variety of
data models, it cannot easily represent any arbitrary data model. Thus, it is usually a good idea to design the
SQL repository schema before you design your SQL database schema.
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The SQL Repository Data Models (page 35) and SQL Repository Item Properties (page 59) chapters
describe how to design item descriptors and other SQL repository elements. See also the SQL Repository

Definition Tag Reference (page 161) for details about the XML tags used to create the SQL repository
definition file.

. Configure an SQL Repository component.

This component’s def i ni ti onFi | es property points to the repository definition file. For detailed
information, see Configuring the SQL Repository Component (page 203).

. Create the SQL database schema on your SQL database server.

You can use the startSQLRepository (page 151) script with the —out put SQL option to generate a
preliminary form of the SQL needed to create the database schema, then edit the output to optimize the
database schema.
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5 SQL Repository Architecture

The SQL repository is a generalized and flexible implementation of the Oracle ATG Web Commerce Repository
API that an application can use to access data stored in an SQL database. See the Repository APl (page 3) chapter
for more information. The SQL repository is implemented through the at g. adapt er . gsa package (GSA stands
for Generic SQL Adapter).

The main Oracle ATG Web Commerce component in the SQL repository is an instance of the
at g. adapt er. gsa. GSAReposi t or y class, which extends the class at g. r eposi t ory. Reposi t oryl npl and
implements two interfaces:

* atg.repository. Mt abl eRepository
* atg.repository.content. Content Repository

You create an SQL repository instance by instantiating the at g. adapt er . gsa. GSAReposi t or y class.

This class is not documented in the ATG Platform API Reference, and it is not intended that you access

this class directly from Java code. Normally, you access all Repository functionality with the interfaces

at g. reposi tory. Reposi tory and at g. r eposi t ory. Mut abl eReposi t or y. This enables your classes

to work with any repository implementation for the greatest flexibility. Some methods like those for cache
invalidation are defined on the class at g. r eposi t ory. Reposi t oryl npl . It is anticipated that future
repositories will extend that class, so you can make your code more reusable and maintainable by accessing
those methods on this base class rather than the implementation class of at g. adapt er . gsa. GSAReposi t ory.

The SQL repository uses an XML repository definition file to describe the item descriptors that compose a
repository. The repository definition file also describes the relationships between repository definitions—
item descriptors, repository items, and repository item properties, and the corresponding elements of an
SQL database—its tables, rows, and columns, respectively. The XML tags of the repository definition file are
described in detail in the SQL Repository Reference (page 161) chapter. The XML tags are also introduced in
examples in this chapter and in the SQL Repository Item Properties (page 59) chapter.

Repositories and Transactions

All SQL repository operations are performed with the current JTA transaction, if one exists. For example, when
an application calls the Repository updat el t en{) methods, for example, changes are immediately visible only
to subsequent get | t en() calls that are made in that transaction. When the JTA transaction is committed, the
repository item changes are committed to the database.

If you do not have a JTA transaction in place, each SQL repository operation that affects the state of a repository
item creates and commits a transaction around the operation. Thus, a set Pr oper t yVal ue call by itself with no
JTA transaction in place is committed to the database when the call returns.
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Here are two examples:

If no transaction exists:

1. Begin JTA transaction.

2. Call set PropertyVal ue.

3. Commit JTA transaction. At this point, SQL is issued and the changes are committed.
Using the updat el t emmethod:

1. Begin JTA transaction.

2. Call set PropertyVal ue.

3. Call updat el t em At this point, SQL is issued.

4. Commit JTA transaction. Changes are committed.

Generally, you want to call updat el t emexplicitly. This ensures that if you perform any queries between the
change made in the set Pr oper t yVal ue call and the commitment of the transaction, those queries have the
new property value available to them.

Distributed cache invalidation

You can configure the Oracle ATG Web Commerce platform to send repository item cache invalidation messages
to other remote Oracle ATG Web Commerce servers. If you set an item descriptor to one of several Distributed
Caching Modes (page 114), a cache invalidation message is sent to other Oracle ATG Web Commerce servers.
You can also set an item descriptor to Locked Caching (page 106) mode; when a server gives up ownership of
the lock, it also invalidates the cache. For more information see the SQL Repository Caching (page 103) chapter.

Transaction isolation

The SQL repository implements transaction isolation. The first time an item is accessed in a transaction—
through get I t en(), or the first attempt to call get Pr oper t yVal ue() on an item that was retrieved in a
different transaction—it is guaranteed to be up to date at that time. If another transaction changes the item
while this transaction is in progress, those changes are visible only to a new transaction.

Managing Transactions

By default, a transaction is created and committed for each method call. This is generally not the most efficient
way to handle repository item updates. It is generally more efficient if all method calls that create or update a
repository item are performed in a single transaction.

The Oracle ATG Web Commerce platform provides several transaction demarcation techniques for grouping
repository method calls into a single transaction.

Use the Transaction servlet bean

This servlet bean, described in the Page Developer's Guide, explicitly creates a transaction on a page. For example,
the following uses the current transaction, if any exists. If there is no current transaction, one is created before
calling the out put open parameter, and committed at the end of the droplet:

<dropl et bean="/at g/ dynano/transacti on/ dropl et/ Transacti on">
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Use JTA

<param nane="transAttri bute" val ue="required">
<opar am nanme="out put ">

do repository itemwork ...

</ opar an®
</ dropl et >

JTA (Java Transaction API) lets you explicitly manage the transaction. For example, you might explicitly create a
transaction around a repository item creation or update like this:

Transacti onManager tm= ...
Transacti onDermarcation td = new Transacti onDemarcation ();
try {

try {
td. begin (tm;

do repository itemwork ...
}
finally {
td.end ();
}
}

catch (Transacti onDemarcati onException exc) {
handl e the exception ...

}

Use a FormHandler

If you are writing a FormHandler component, you can simply extend the class

at g. dropl et . Tr ansact i onal For nHandl er . This FormHandler automatically wraps a transaction around
all property get method calls called from a page and another transaction around all property set or handl e
method calls made from a page. See the Working with Forms and Form Handlers chapter of the Platform
Programming Guide for more information.

For detailed information about managing transactions, see the Transaction Management chapter in the Platform
Programming Guide.

Repository Definition Files

Each repository can be defined with one or more XML repository definition files. The repository definition files
used by a repository are specified by the def i ni ti onFi | es property of the Repository component. The value
of thedefi ni ti onFi | es property is the absolute name of an XML file in the application’s configuration path.

If more than one XML file is defined with the same path in different configuration path directories, they are
combined using the XML combination rules described in the Nucleus: Organizing JavaBean Components chapter
of the Platform Programming Guide. This lets you modify one XML file by adding or removing item descriptors,
properties, and tables in another layer of the configuration path.
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XML file combination matches the i t em descri pt or, t abl e, and pr oper t y tags by name, operating from the
outside tag inward. The changes that you make must exactly match the item descriptor, table, and property that
you want to modify.

The following example file modifies the repository definition for the Profile repository, located at / at g/
userprofiling/userProfile.xm:

<gsa-tenpl at e>
<i temdescriptor nanme="user" cache-node="1ocked" item cache-size="500">
<t abl e nanme="dps_user">
<property nanme="user Type" data-type="enunerated">
<option val ue="investor" code="1">
<option val ue="broker" code="2">
</ property>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

This modifies the standard repository definition as follows:
+ Sets the user item descriptor’s cache- node to | ocked.

+ Changes the dat a- t ype attribute of the user Type property fromi nt to enuner at ed, and sets several
options for its value.

+ Setstheit em cache- si ze to 500 (the default setting is 1000).

Default Values and XML File Combination

If a repository’s DTD provides a default setting for an XML element, that default setting applies to all XML files
that do not explicitly set the element. For example, the SQL Repository DTD sets the pr oper t y element’s
expert attributetof al se:

expert %! ag; "f al se"

If a base SQL repository definition file sets a property’s exper t attribute to true, and supplemental SQL
repository definition files—that is, files that are later in the configuration path—maodify that property, the
supplemental files must also set the expert attribute to true; otherwise, the attribute’s value reverts to the
DTD’s default setting of f al se.

SQL Repository Items

Repository items are Dynamic Beans that implement the Reposi t or yI t eminterface. Because they are
registered as Dynamic Beans, Repositoryltems do not need to define set X and get X methods for each property.
The properties of Repositoryltems are defined at application startup when the XML file that defines the
repository template is parsed.

Each repository item has a unique repository ID. The Oracle ATG Web Commerce IdGenerator generates unique
repository IDs and should be used instead of sequences generated directly by the database system. See the Core
Dynamo Services chapter of the Platform Programming Guide.
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A repository organizes repository items into types that have the same set of properties. Each item type is
defined by an item descriptor.

SQL Repository Item Descriptors

An SQL repository can define multiple named item types. Each item type is defined by an item descriptor. You
can define different kinds of objects with different item descriptors, and Oracle ATG Web Commerce manages
them in a single repository. Each named type corresponds to an item descriptor, and each item descriptor
corresponds to a Reposi t or yVi ewof the same name.

For example, a simple database might have two kinds of entities, book and aut hor , where a book has one
author, and an author has zero or more books. This is depicted in the figure below.

authar baak

_|_D.._\_-i\_

DAF lets you represent this in a single repository using two independent types named book and aut hor,
each type defined by its own item descriptor. These item types are independent in that they do not share
any properties in their item descriptors. They might both have properties such as name or weight, but these

properties are independently defined. Another way to look at it is that they each have their own item descriptor.

The SQL repository also supports a simplified form of inheritance for item descriptors. See Item Descriptor
Inheritance (page 46) in the SQL Repository Data Models (page 35) chapter.
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6 SQL Repository Data Models

Repository items correspond to business objects, like customers, and elements of business objects, like a
customer’s shipping address. An item descriptor in an SQL repository defines a repository item type. It specifies
repository item properties and the database tables and columns that store the data of those properties.

This chapter describes how to define item descriptors and how to represent the relationships between item
descriptors in an SQL repository definition.

Note that an SQL repository cannot necessarily work with any arbitrary SQL database model. The basic data
model patterns are described in the Sample SQL Repository Definition Files (page 192) section of the SQL
Repository Reference chapter.

Primary and Auxiliary Tables

Each item descriptor must specify one primary table. The primary table is specified with the t ype="pri mary"
XML attribute in a <t abl e> tag. The <t abl e> tag for the primary table sets itsi d- col umm- names attribute to
the columns that store the repository ID. For example:

<t abl e name="user" type="primary" id-colum-nanes="id">
properties...
</t abl e>

id Property

In order to obtain the data of a repository item from a datastore, you must supply the primary table’s ID. The
repository item descriptor can map to the table’s ID column implicitly through the <t abl e> tag attribute i d-
col unm- nanes; or it can explicitly map to the ID column through a <pr oper t y> tag that is set as follows:

<property nanme="id" col um-nanme="t abl e-i d-col um"/>

For example:

<itemdescriptor name="user">
<tabl e name="user" type="primary" id-col um-nanmes="enp_id">
<property name="id" col um-nanme="enp_id"/>
</t abl e>
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</itemdescriptor>

If the item descriptor does not explicitly define an i d property, its data type cannot be explicitly set; and it uses
the default st r i ng data type. In this case, the following constraints apply:

» You cannot query against repository item IDs.

* You cannot access the item’s ID by calling get Pr oper t yVal ue() ; itis, however, accessible through
get Repositoryld().

However, if you explicitly define the i d property in the item descriptor with a <pr oper t y> tag, you can query
repository items by their ID and you can explicitly set the i d property’s data type. The columns specified by
thei d- col uim- nanes attribute are not required to use the same data type; a composite repository ID can be
composed of strings, integers, and longs.

Note: You cannot change a repository item'’s ID after it is saved to the database.

Constraints

Do not use the following special characters in repository IDs:

Characters Used In: Examples

URLs + (plus)

! (forward slash)

? (question mark)

%(percent sign)
hash)

#(
& (ampersand)

XML < (left angle bracket)
> (right angle bracket)
" (double quote)
' (single quote)
& (ampersand)

Compound Repository IDs

A repository ID can span multiple database columns, where the data type of each column corresponds to the
Javatype String, | nt eger, or Long. An item descriptor can define one property that combines the data from
all database ID columns, or define a property for each database ID column. The two examples that follow show
how two database ID columns, f ol der _i d and doc_i d, can be specified by one item descriptor property, and
by two properties.

Here, the | Dproperty combines the data from the two database ID columns:

<t abl e name="doc" type="primary" id-col um-names="fol der_id, doc_id">
<property nane="ID' col um-nanes="f ol der_i d, doc_i d"
data-types="string,int"/>
</t abl e>

Here, two properties, f ol der and docunent, are defined to represent both database ID columns:
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<t abl e name="doc" type="primary" id-col um-nanmes="fol der_id, doc_id">
<property nanme="fol der" col um-nanmes="fol der_id" data-type="string"/>
<property name="docunment" col um-nanmes="doc_i d" data-type="int"/>
</tabl e>

Concatenation of Multi-Column IDs

By default, a multi-column ID is encoded as a String that concatenates ID elements in the order specified by the
item descriptor’s i d- col unm- nanes attribute. Each element is separated by a separator character—by default,
colon (:).

The item descriptor'si d- separ at or attribute can specify a different separator character. For example, an item
descriptor might define its ID separator character as an asterisk (*):

<i temdescriptor name="enpl oyee" id-separator="*">
<tabl e name="user" type="primary" id-colum-nanes="dept_id, enp_id">
properties...
</t abl e>
</itemdescriptor>

In this case, the repository ID for a user item might look like this:
sal es*bbanzai
The following constraints apply to multi-column ID separator characters:

+ Do not use brackets or comma as separator character. These characters are used by RQL and the SQL
repository when specifying lists of IDs.

* Repository IDs in both columns must exclude the ID separator—by default, colon (:).
Accessing Items with Compound Repository IDs

In order to retrieve or remove an item that uses a compound repository ID, you can supply the concatenated
string ID as a parameter to at g. adapt er . gsa. GSAReposi t or y methods such asget It ens().

For example, given the following item descriptor:

<i temdescriptor nane="enpl oyees">
<t abl e name="enpl oyee_t abl e" type="primary" id-col um-nanes="dept _id, enp_i d">
<property name="id" col um-nanmes="dept _id, enp_i d" data-types="string,int"/>
</t abl e>
</itemdescriptor>

You might obtain an employee repository item as follows:

Reposi toryltem enpl oyee = rep.getltens("|S: 100002", "enpl oyee");

IdSpaces and the id Property

IDs for repository items are requested from the appropriate | dSpace for the repository item. The i d- space-
names attribute in the primary table of an item descriptor specifies which | dSpaces supply repository IDs for
items of that item type. For item types with single-column IDs, the default name for the | dSpace is the item
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descriptor name. For item types with multi-column IDs, the default name for the | dSpace is derived from the
primary table name and ID column:

primary-tabl e- nane. i d- col utm- nanes

For example, in an item descriptor defined like this:

<itemdescriptor name="user">
<tabl e name="users" type="primary" id-colum-names="id">
properties...
</t abl e>
</itemdescriptor>

the default | dSpace is named user . In an item descriptor with a composite repository ID defined like this:

<tabl e name="user" type="primary" id-colum-nanmes="dept_id, enp_id">
properties...
</tabl e>

the default | dSpaces is named user . dept _i d and user . enp_i d. In any case, you can override the default
| dSpace names with the i d- space- nanes attribute in the item descriptor definition:

<tabl e nane="user" type="primary" id-col um-nanes="dept_id, enp_i d"
i d- space- nanes="Depart nent| d, Enpl oyeel d" >
properties...
</tabl e>

See the Core Dynamo Services chapter in the Platform Programming Guide for more information about ID space
names and how they affect the IDs of newly generated items.

Database Sequences and Repository IDs

Tables in a relational database must have a primary key. When designing a database, the primary key can often
be chosen from intrinsic data. For example, a person’s social security number or the hardware address of a
network interface card are unique identifiers that can be good choices for a repository ID.

Sometimes, there is no natural ID and you must generate one to serve as the primary key. Typically an

integer counter is used for this. The major relational database management system vendors have facilities to
automatically generate IDs internally. These IDs (called sequences in some systems) differ from each other in
how they are generated and retrieved. Database-generated sequences are not supported as repository IDs in
the Oracle ATG Web Commerce platform. Instead, use an ID generated by the | dGener at or, as described above
and in the Core Dynamo Services chapter of the Platform Programming Guide.

Auxiliary Tables

You can handle some data relationships with auxiliary attribute tables. For example, you can store users
and their addresses in two related database tables, as described in the following piece of an XML repository
definition:
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<i temdescriptor name="user">
<tabl e name="dps_user" type="pri mary" id-colum-nanmes="id">
<property name="| ogi n" data-type="string"/>
</tabl e>
<t abl e nanme="dps_address" type="auxiliary" id-colum-nanmes="id">
<property nanme="addressl"/>
<property nane="city"/>
<property nanme="state"/>
<property name="zip"/>
</tabl e>
</itemdescriptor>

Each user has a single address. For the purposes of this example, the user information is stored in a separate
table from the user’s address information.

Note that if you use auxiliary tables, each table definition, whether primary or not, must define ani d- col um-
nanes attribute. This attribute defines the column names in the table that represent the repository ID. This
indicates how to join auxiliary tables to the primary table. The columns in the i d- col um- nanes attribute must
be listed in the same order as they are in the i d- col unm- nanes attribute of the primary table.

References Constraints

In general, auxiliary and multi tables should not have REFERENCES constraints that point to each other. Instead,
each of these tables can have a REFERENCES constraint that points to the primary table for the repository item.
This limitation exists because the SQL repository processes insert and delete statements for auxiliary and multi
tables in the same order. As a result, if you specify REFERENCES constraints between an auxiliary and a multi
table or vice versa, a constraint error results on the insert or the delete.

Properties and Database Columns

All repository item properties are described in the XML repository definition with <pr oper t y> tags. You can
explicitly map an item property to a database column name through the col umm- names attribute; otherwise,
the property name and database column name are assumed to be the same. For example, you can map the

| ogi n property to the | ogi n_nane property as follows:

<property nanme="|ogi n" col um- nanmes="I| ogi n_nane" data-types="string"/>

The col umm- nanes attribute of a property specifies the database column that stores the property. Each
property must also define its data type with the dat a- t ypes attribute. In the case of a multi-columni d
property, the dat a- t ypes attribute is a comma-separated list of data types, where each entry corresponds to
an entry in the col um- names attribute. Each column can have a different data type. If no data type is specified,
the string data type is used by default. The valid data type names and their Java and SQL representations are
listed in the Data Type Mappings: Java and SQL (page 172) section in the SQL Repository Reference (page 161)
chapter.
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One-to-Many Relationships: Multi-Valued Properties

The SQL repository supports one-to-many relationships between two tables, and does not interpret the results
according to any specific paradigm. This allows your application to apply whatever meaning you want to one-to-
many relationships.

The SQL repository implements one-to-many relationships as multi-valued properties. To implement a multi-
valued property, define the property with several <table> and <property> attributes:

<table> attributes

The <t abl e> tag for a multi-valued property must set the following attributes:

Attribute Set To:
type mul ti
For example:
<table name="..." type="nmulti"
mul ti - col urm- name The appropriate table column name. For example:
<table name="..." type="nulti" multi-colum-nanme="idx"

The nul ti - col utm- nane attribute ensures that the ordering of the multi-values
are maintained. The column specified by the nul ti - col uim- nane attribute is
used for multi-valued properties of data type array, map, and list and is not used
for sets (which are unordered). For map type properties, the values in the column
specifiedy by the nul ti - col unm- name attribute must be a string. For list or array
type properties, these values should be an integer or numeric type, and must be
sequential.

i d- col um- nanes The appropriate table column names.

As with auxiliary tables, the ordering of the ID column names is important. The
columns specified by This attribute must list table columns in the same order as
thei d- col um- nanes attribute of the primary table.

<property> attributes

The <pr oper t y> tag for a multi-valued property sets the following attributes:
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Attribute Set To:
dat a-type One of the following:

array
set
map
list

For example:

<property ... data-type="array"

conponent - dat a-t ype A primitive data type such asi nt and st ri ng, or the name of a user-defined
property type (see User-Defined Property Types (page 73)). For example:

<property name="interests" colum-nane="interest"
dat a-type="array" conponent-data-type="string"/>

Note that the SQL repository does not support references to binary types.

conponent-itemtype The item descriptor name of the referenced repository items. For example:

<property name="..." col um-nanme="desi gners"
dat a-type="array" conponent-itemtype="user"/>

Note: You cannot establish a default value for multi-valued properties.

The following example shows how the XML repository definition might specify the multi-valued property
interests:

<i temdescriptor name="user">
<t abl e name="dps_user" id-col um-nanmes="id" type="primry">
<property name="|ogi n" data-type="string"/>
</tabl e>
<tabl e name="dps_interest"” type="multi" id-col um-nanmes="id"
mul ti - col um- nane="i dx" >
<property nanme="interests" colum-nane="interest" data-type="array"
conponent -dat a-t ype="string"/>
</tabl e>
</itemdescri ptor>

See also the Sample SQL Repository Definition Files (page 192) section in the SQL Repository Reference (page
161) chapter for more examples of one-to-many relationships in repository definitions.

Allow null values

By default, null values are not allowed in multi-valued properties. You can specify to allow null values at two
levels:

+ Enable all multi-valued properties in a repository to accept null values by setting the repository property
al | owNul | Val ues totrue.

+ Allow null values for an individual property by setting its <pr oper t y> tag attribute al | owNul | Val ues to
true.
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Operating on Multi-Valued Properties

When you operate on the returned value from a Li st, Set, or Map property, do not rely on the concrete
implementation of this class. You should not serialize this value, or use it directly in the set Pr oper t yVal ue call
for another Li st , Set, or Map property. Instead, you can copy these values into another List that you create and
use that value. For example:

List Is = (List) item getPropertyVal ue("somneLi stProperty");
ArraylLi st toUseEl sewhere = new ArrayList();
t oUseEl sewhere. addAl | (I's);

Now you can uset oUseEl sewher e inawr i t eObj ect call orin another set Pr oper t yVal ue call.

Many-to-Many Relationships

You can represent many-to-many data relationships in an SQL repository. For example, an author may have
written multiple books, and a book may have multiple authors. Representing this kind of relationship depends
onthetype="mul ti" attribute in a <t abl e>tag. You can represent a many-to-many relationship with two one-
to-many relationships that point to the same intermediate table. The following example represents a many-to-
many relationship between the authors of a book and the books written by an author:

<i temdescriptor nanme="author">
<tabl e type="primary" nane="aut hor">
</table
<table type="multi"
name="aut hor _book"
i d- col um- nanes="aut hor _i d"/ >
<property nanme="booksWitten" col um-nanme="book_id"
dat a-type="set" conponent-itemtype="book"/>

</t abl e>
</itemdescriptor>

<i temdescri ptor name="book">
<tabl e type="primary" nane="book">
</table
<table type="nmulti"
name="aut hor _book"
i d- col uim- nanes="book_i d"/ >
<property nane="aut hors" col um-nanme="aut hor _i d"
dat a-type="set" conponent-itemtype="author"/>
</ tabl e>
</itemdescriptor>

This example uses three tables:
+ aut hor items use the primary database table aut hor.

» book items use the primary database table book.
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+ aut hor and book items both use the intermediate multi table aut hor _book to handle the relationship
between authors and books.

The data type of the properties in the intermediate multi table must be Set, not array, map or list.

Tables can have columns other than the ones referenced in the repository definition file, provided two
conditions are true:

* The columns allow null values.

« There is no design requirement that the repository recognize the existence of such columns.

Default Item Descriptor

You can identify a repository’s default item descriptor, by setting its <i t em descri pt or > def aul t attribute

to t r ue. Each repository can have a single default item descriptor. If a repository has only one item descriptor
definition, it is the default. If no default item descriptor is explicitly identified, the first item descriptor in the XML
file is the default.

When you use Repository methods such as get I t em cr eat el t emwithout specifying an item descriptor, you
use the default item descriptor. These methods are not recommended for most applications, unless there is only
one item type in the repository.

Cascading Data Relationships

The SQL repository uses the cascade attribute in a <pr oper t y> tag to better handle hierarchical properties—
that is, properties that have the attribute i t em t ype or conponent - i t em t ype. The cascade attribute can be
set to one or more of these values:

i nsert
updat e
del ete

For example:

<property nanme="scenari os" itemtype="scenario" cascade="update, delete"/>

Cascade Insert

When you create a repository item that contains a property with the i t em t ype attribute and the property’s
cascade attribute is setto i nsert, the following actions occur:

+ Anitem of the type declared by the i t em t ype attribute is also created.
+ The property is set to point to the other item created.

i nsert is typically used together with updat e and del et e, so the referenced item is automatically created,
updated, and deleted with the parent item.
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Note:i nsert isignored for properties that use the attribute conponent -i t em t ype.

Cascade Update

If a repository item property references other items and the property’s cascade attribute is set to updat e, the
following actions occur:

+ When you call addl t ent() , any new (transient) items referenced by this property are added automatically to
the repository.

+ When you call updat el t ent( ) , any modified referenced items are automatically updated. Any referenced
items that are new (transient) items are added.

Cascade Delete

If a repository item property references other items and the property’s cascade attribute is set to del et e,
removal of the repository item triggers removal of the referenced items. Also, when you remove a reference to
this item, the item is automatically removed.

You should exercise caution when using cascading deletion in one-to-many relationships. Specifically, never set
cascade to del et e in properties on the “many” side of the relationship where those properties refer to items
on the “one” side of the relationship. The item on the “one” side of the relationship cannot be deleted safely,
because multiple items may be referring to it.

For example, an item descriptor conpany has an enpl oyee property that references many repository items
defined by an enpl oyee item descriptor. The enpl oyee item descriptor itself defines a conpany property.

In this one-to-many relationship, the enpl oyee property in the conpany item descriptor can set cascade

to del et e. However, the conpany property in the enpl oyee item descriptor must not set its own cascade
attribute to del et e; otherwise, the removal of one enpl oyee item would also entail removal of the conpany
item that references all other enpl oyee items.

Removing null references

It sometimes happens that an item property references other items and one of those items is removed without
explicitly removing the reference to it. This can occur when the database has no references constraint on the
pertinent columns, so the referenced item can be removed without updating the referencing item'’s property.
It can also occur in a case where the referenced item might actually exist, but is currently filtered out by an RQL
filter so it appears not to exist.

A repository item ignores references to missing items rather than returning an error if the referencing property
sets itsr emoveNul | Val ues attribute to t r ue. In this case, the missing item is returned as null to a scalar
reference, and is omitted from the items that are returned for multi-valued references.

For example, a user profile might have a multi-valued property that is a list of favorite articles. Any given article
might be deleted or become out of date. You can remove references to articles that are no longer available with
ther enoveNul | Val ues attribute like this:

<property nane="favoriteArticles" data-type="Ilist"
conponent-itemtype="articl es">
<attribute name="renoveNul | Val ues" val ue="true"/>
</ property>
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Order of deletion

Depending on how the database schema defines reference constraints, you might need to control whether a
cascading deletion occurs before or after deletion of the referencing item. You can specify the desired behavior
in an item descriptor by setting the cascadeDel et eOr der attribute:

<itemdescriptor nanme="bi ographies" ...>
<attribute name="cascadeDel eteOrder" val ue="last"/>
<tabl e name="...>
<property nanme="publisher" itemtype="publisher" cascade="delete"/>
<property name="...>

</itemdescriptor>

You can set cascadeDel et eOr der to one of these values:

Value Description

af ter Auxi | i aryBef orePri mary The default setting: cascading deletion is performed after
deleting auxiliary multi-table rows, but before deleting the
primary table row. This is the default behavior.

first Cascading deletion is performed before any deletions in tables of
this item.

| ast Cascading deletion is performed after all deletions in tables of
this item.

Cascade Example

The following item descriptors define two item types: aut hor and addr ess. The aut hor item type references
the address item type as follows:

+ aut hor defines an addr ess property, which sets the attribute i t em t ype to addr ess.

« The addr ess property sets its cascade attribute toi nsert,updat e and del et e.

<!-- The "author" itemtype -->
<itemdescri ptor nanme="author">
<t abl e name="aut hor" id-col um-nanmes="author _id" type="primary">
<property nane="nane"/>
<property nane="address" itemtype="address" cascade="insert, update, delete"/>
</t abl e>
</itemdescriptor>

<!-- The "address" itemtype -->
<i temdescriptor nane="address">
<t abl e nane="addr ess" id-col um-nanes="address_i d" type="primary">
<property nane="street Address"/>
<property nane="city"/>
<property nanme="state"/>
<property nanme="zip"/>
</tabl e>
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</itemdescriptor>

Given these definitions, whenever an aut hor type repository item is created, added, updated, or deleted, the
same actions apply to the corresponding addr ess repository item.

Item Descriptor Inheritance

The SQL repository supports a simplified form of inheritance that uses an optional one-to-one relationship
between the primary table and an auxiliary table. The same repository can define one item descriptor that
inherits properties from another.

For example, a clothing store catalog might offer shirts and shorts. Because the two items are likely to have
common properties, you might use inheritance as follows:

+ Define a base item descriptor class cl ot hi ng which defines the properties common to shirts and shorts.

+ Define item descriptors shi rt and short s as sub-types of cl ot hi ng, so they inherit the properties defined
incl ot hing.

The data model for the clothing catalog can be represented as follows:

clelhing
shuirt shorts

This approach has several advantages

+ Avoids duplicated database columns and code.

+ Facilitates queries across multiple sub-types, such as shi rt and short s. For example:
find all clothing items where description contains "shorts"

The XML repository definition (with inheritance-related tags in bold face) looks like this:

<l-- The "clothing" itemtype, a base type -->
<i temdescriptor nane="cl ot hi ng" sub-type-property="type">

<l-- This is the primary table that holds clothing data -->
<t abl e name="cl ot hi ng" type="primary" id-colum-names="id">
<property nanme="type" data-type="enunerated">
<option val ue="shirt"/>
<option val ue="shorts"/>
</ property>
<property nane="nane"/>
<property nanme="description"/>
<property nanme="col or"/>
<property nane="size"/>
<property nanme="shi ppi ngWei ght"/>
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</tabl e>
</itemdescriptor>

<l-- The "shirt" itemtype is a subclass of "clothing" -->
<i temdescriptor name="shirt" super-type="clothing" sub-type-value="shirt">
<tabl e name="shirt" type="auxiliary" id-colum-names="id">
<property nane="season"/>
</t abl e>
</itemdescriptor>

<l-- The "shorts" itemtype, now a subclass of "clothing" -->
<i temdescriptor nane="shorts" super-type="clothing" sub-type-val ue="shorts">
<tabl e nanme="shorts" type="auxiliary" id-colum-nanmes="id">
<property nanme="pl eated" data-type="bool ean"/>
</t abl e>
</itemdescriptor>

These definitions utilize inheritance as follows:

+ The parent item descriptor cl ot hi ng defines properties that are common to its sub-types shi rt and
short s—for example, col or and si ze. This item descriptor’s sub- t ype- pr oper t y attribute points to the
enumerated property t ype, which specifies this item descriptor’s sub-types.

+ Theitem descriptors shi rt and short s define themselves as sub-types of the cl ot hi ng item descriptor
through the attributes super - t ype (set to cl ot hi ng) and sub- t ype- val ue (settoshirt andshorts,
respectively).

Note: Instances of objects are associated with their superclasses by ID. So, in this example, a shirt ID always has a
matching clothing ID.

A sub-type item descriptor must never set sub- t ype- val ue to NULL. Given the previous example: some
clothing items might be neither shirts nor shorts. In this case, the cl ot hi ng item descriptor should set its sub-
t ype- val ue attribute to cl ot hi ng and add cl ot hi ng as an option to its sub- t ype- property:

<l-- The "clothing" itemtype, a base type -->
<i temdescriptor name="cl othi ng" sub-type-property="type"
sub-t ype-val ue="cl ot hi ng" >
<l-- This is the primary table that holds clothing data -->
<t abl e nanme="cl ot hi ng" type="primary" id-colum-nanes="id">
<property nanme="type" data-type="enunerated">
<option val ue="cl ot hi ng"/ >
<option val ue="shirt"/>
<option val ue="shorts"/>
<property/>

From the Repository API point of view, each ItemDescriptor maps to a single Reposi t or yVi ew. When an SQL
repository uses item type inheritance, each parent item type results in a Reposi t or yVi ewCont ai ner that
contains its subtype views as children.

Benefits of Item Descriptor Inheritance

The built-in inheritance capability of SQL repositories lets you easily query across a complex hierarchy of sub-
types, and helps optimize performance. For example, given the previous model, the following query can return
both shirt and shorts items:
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get all clothing itens with a shipping weight > 2 pounds

The code for this query looks like this:

/1 get hold of the repository
Repository gsa = ...;

/1 get the viewto use for querying "clothing" type itens
Reposi toryVi ew cl ot hi ngVi ew = gsa. get Vi em( "cl ot hi ng") ;

/1 get a query buil der
QueryBui | der gb = cl ot hi ngVi ew. get Quer yBui | der () ;

/1 build the query
Quer yExpression weightLimt = gb.createConstant Quer yExpressi on(new | nteger(2));
Quer yExpression itemAei ght = gb. creat ePropertyQueryExpressi on("shi ppi ngWei ght");
Query g = qb. creat eConpari sonQuery(itemAéi ght,

wei ghtLimt,

Quer yBui | der . GREATER_THAN) ;

/1 run the query
Repositoryltenf] itens = clothingVi ew. executeQuery(q);

/! separate the shirts and shorts and do whatever with them
for (int i=0; i<itens.length; i++) {
Repositoryltemitem= itens[i];

/1 all clothing itens have a name and a description
| ogDebug("clothing: " + item getPropertyVal ue("nane") +
' ' + itemgetPropertyVal ue("description"));

/1 the ItenDescriptor defines the "type" of an item
Reposi toryltenDescriptor desc = itemgetltenDescriptor();

/1 now we do different things, depending on the
/1 type of clothing itemwe have
if (desc.getltenDescriptorName().equal s("shirt") {
/1 shirts have a property called "season"
| ogDebug("\tshirt, season =" + item getPropertyVal ue("season"));

/1 do shirt-related things
nmyShirtProcessor(iten);

}
el se {
/1 shorts have a property called "pleated"
| ogDebug("\tshirt, season =" + item getPropertyVal ue("pleated"));
/1 do shorts-related things
myShort sProcessor (item;
}

This example uses the name of the item descriptor to determine the item type. You can also look at the value of
the t ype property declared in your template. In the example, the enumerated properties are defined with the
useCodeFor Val ue attribute set to t r ue. As result, the query looks like this:

Repositoryltemitem= itens[i];
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Integer itenlypeCode = (Integer)item getPropertyVal ue("type");
if (itenTypeCode.intValue() == 0)

{
shirts ...
}
el se
{
shorts ...
}

Choice of one approach over another is largely a matter of style. The item descriptor approach uses the actual
name like shi rt orshort s. The type attribute approach uses the type code stored in the clothing table:
typically something like 0 or 1, as in this case.

Queries and Item Descriptor Inheritance

The SQL repository query system lets you create a query against a parent item descriptor that returns items of a
child item descriptor. For example, a repository might define the following item descriptors and properties:

products
— | nama | —
price
shoes alectronics
sizE powerReqs
watarproofing waterproofRating
radios
channalCoun

Given these inheritance relationships, you can create the following queries against items of type pr oduct s,
although pr oduct s does not contain the queried properties—wat er pr oof Rat i ng, si ze, and channel Count :

products whose waterproofRating is 'JIS-4'
products whose channel Count = 7
products whose waterproof Rating is 'JIS-4" OR whose size > 7

Item Descriptor Inheritance with the copy-from Attribute

You may want to make a copy of an item descriptor without doing any dynamic typing of that item descriptor.
If so, you can use the copy- f r omattribute. This creates a copy of the specified item descriptor, to which you
can add additional properties. This is a way to share property definitions between different item descriptors, or
perhaps to add additional properties to an existing item descriptor definition. Because these item descriptors
share the same tables (and thus the same data), it might be unwise to use both old and new item descriptors.

Instead, it might be better to use the super - t ype attribute and sub- t ype- pr oper t y attribute if you want to
use both.

Limitations of SQL Repository Inheritance

The SQL repository’s inheritance support has the following constraints:
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+ Atype can only inherit from one parent.

+ Aclass hierarchy can only have one sub- t ype- pr opert y value. You can define a second level of sub-classing
—for example, you might define an item descriptor named ber nuda- shor t s that has shor t s as its super-
type-- but you cannot have another different sub- t ype- pr operty.

All parent item descriptors (item descriptors that are used in super - t ype or copy- f r omattributes) must be
fully defined by the time they are referenced in the XML repository definition file. They can be defined in front of
the new XML file in the same file, or specified in an XML file that is parsed before this XML file.

You should avoid using too many levels of inheritance. Queries against items whose properties span multiple
sub-types may require joins of all tables in the hierarchy. If you use these kinds of queries, keep in mind that
performance decreases as the number of tables joined increases.

Derived Properties

An SQL repository can define derived properties, where one repository item derives property values from
another repository item or from another property in the same item. Derived properties are important to data
models that use a tree structure, where certain property values are passed down from other properties.

Note: Using derived properties can affect performance: the more complex the derivation, the greater the likely
impact.

Derivation Syntax

An item descriptor defines a derived property value through <derivation> (page 173) and <expression> (page
176)tags, as follows:

<property nane=target-property [attributes]...>
<derivation [attributes]...>
<expressi on> source-property </ expression>

</ derivation>
</ property>

The <deri vat i on> tag encloses one or more <expression> (page 176) tags. Each <expr essi on> tag
encloses a repository item property name, which provides one potential source of the derived value.
<deri vat i on> tag attributes specify how the expressions are parsed to provide a value.

For example, an organization might be a hierarchy of divisions, departments, and employees. A repository
represents this hierarchy with the item descriptors di vi si on, depar t nent, and enpl oyee, respectively. Each
item descriptor defines a spendi ngLi mi t property. A business rule might specify that an employee’s spending
limit, unless explicitly set for that employee, is derived from the employee’s department. If no department
spending limit is set, it is derived from the department’s division.

This derived property relationship is represented in a repository definition file as follows:

<i temdescriptor name="enpl oyee">
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<property nane="departnment" itemtype="departnent"/>
<property nanme="enpSpendingLinmit" data-type="int"/>
<property nanme="spendingLinmt" witable="fal se">
<deri vation>
<expr essi on>enpSpendi ngLi m t </ expr essi on>
<expressi on>depart ment . spendi ngLi m t </ expr essi on>
</ derivation>
</ property>
</itemdescriptor>

<i temdescriptor name="departnent">

<property nanme="division" itemtype="division"/>
<property name="dept Spendi ngLinmt" data-type="int"/>
<property nanme="spendingLinmt" witable="fal se">
<deri vation>
<expr essi on>dept Spendi ngLi mi t </ expr essi on>
<expressi on>di vi si on. di vSpendi ngLi mi t </ expr essi on>
</ derivation>
</ property>
</itemdescriptor>

<i temdescriptor name="division">

<property nanme="di vSpendi ngLi mt" data-type="int"/>
</itemdescriptor>

Recursive Properties Notation

A derived property expression can specify multiple levels of subproperties. For example, an employee’s
spending limit might be derived as follows:

<i temdescri ptor name="enpl oyee">
<property nanme="departnment" itemtype="departnment"/>
<property nane="spendi ngLinmt" data-type="int" witable="fal se">
<derivation>
<expr essi on>depart nent . enpl oyeeDef aul t | nf 0. spendi ngLi m t </ expr essi on>
</ derivation>
</ property>
</itemdescriptor>

<i temdescriptor name="departnent">
<property nanme="enpl oyeeDefaul tInfo" itemtype="enpl oyeelnfo"/>
<property nane="dept Spendi ngLinmt" data-type="int"/>
</itemdescriptor>

<i temdescriptor name="enpl oyeel nfo">
<property name="spendi ngLimt" data-type="int" witable="false"/>
<property nanme="of fi ceLocati on" data-type="string"/>
</itemdescriptor>

Writable and Non-writable Derivations

The firstNonNull (page 53) derivation method must be non-writable, unless you set a writable override
property for the derived property. You can set a property to be not writable like this:

<property nane="spendi ngLimt" data-type="int" witable="fal se"/>
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The derivation methods firstWithAttribute (page 54) and firstWithLocale (page 54) can be writable, even
if the property does not define a writable override property. See Override Properties (page 52) in this section
for more information.

Override Properties

You can explicitly set a property value rather than have the property derivation logic supply one, by specifying
anoverri de- property attribute in the <deri vat i on> tag:

<i temdescriptor name="enpl oyee">
<property nane="departnment" itemtype="departnment"/>
<property name="enpSpendingLinmit" data-type="int"/>
<property nanme="spendi ngLi mt">
<derivation override-property="enpSpendi ngLimt">
<expr essi on>depart nent . spendi ngLi m t </ expr essi on>
</ derivation>
</ property>
</itemdescriptor>

The deri vat i on tag here specifies that if the enpSpendi ngLi ni t property is not null, it is used as the value
of the spendi ngLi mi t property, otherwise the spendi ngLi ni t property is derived as before. The overri de-
pr operty attribute lets you edit in a Repository Editor a property that is otherwise derived from another
property.

Properties Derived from the Same Item

Properties do not have to derive from subproperties. They can also derive from properties in the same item. For
example, suppose a user item descriptor defines a home address and a shipping address. The ship-to address
can inherit its value from the home address, like this:

<itemdescriptor name="user">
<property nanme="shi pToAddress" writable="fal se" itemtype="address">
<derivati on>
<expr essi on>shi ppi ngAddr ess</ expr essi on>
<expr essi on>honmeAddr ess</ expr essi on>
</ derivation>
</ property>
<t abl e name="user" >
<property nane="shi ppi ngAddress" itemtype="address">
<property nane="honeAddress" itemtype="address">
</t abl e>
</itemdescriptor>

Complex Derivations

The previous examples show properties that derive their value from a simple hierarchy. Property derivation
expressions can also specify various unrelated properties. In the following example, a shipping address is
derived from one of the following sources:

» Shipping address
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+ Billing address
* Home address

+ Company address

/* item descriptors address and conpany previously defined */

<i temdescriptor name="user">
<property nane="shi pToAddress" witable="fal se" itemtype="address">
<derivation>
<expr essi on>shi ppi ngAddr ess</ expr essi on>
<expressi on>bi | | i ngAddr ess</ expr essi on>
<expr essi on>honeAddr ess</ expr essi on>
<expr essi on>conpany. addr ess</ expr essi on>
</ derivation>
</ property>
<t abl e name="user" >
<property nanme="shi ppi ngAddress" itemtype="address"/>
<property nane="billingAddress" itemtype="address"/>
<property name="honeAddress" itemtype="address"/>
<property nane="conpany" itemtype="conpany"/>
</tabl e>
</itemdescriptor>

To determine the value of the user’s shi pToAddr ess for a user, the expressions specified in the derivation are
searched in order. Any expression may also refer to properties that are themselves derived.

Derivation Methods

A derived property definition can specify one of several different derivation methods to determine the
appropriate property value. The SQL repository traverses in order each of the expressions in the <deri vat i on>
tag, applying the specified derivation method. There are six derivation methods included in the Oracle ATG Web
Commerce platform:

« firstNonNull (page 53)

- firstWithAttribute (page 54)
« firstWithLocale (page 54)

« alias (page 55)

+ union (page 55)

+ collectiveUnion (page 56)

firstNonNull

By default, the SQL repository derives a property by traversing the expressions in order, starting with the
property itself. The first non-null value found is used as the property value. This is the f i r st NonNul | derivation
method.

Thefirst NonNul I method is the default derivation method, and so it is not necessary to specify it in the XML.
However, the derivation method can be specified in the met hod attribute of a <deri vat i on>tag in the SQL
repository definition file, as in this example:
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<i temdescriptor name="enpl oyee">
<property nanme="departnment" itemtype="departnent"/>
<property nanme="enpSpendingLinmit" data-type="int"/>
<property nane="spendi ngLimt" witable="fal se">
<derivation nmethod="firstNonNull">
<expr essi on>enpSpendi ngLi m t </ expr essi on>
<expr essi on>depart nent . spendi ngLi m t </ expr essi on>
</ derivation>
</ property>
</itemdescriptor>

firstWithAttribute

ThefirstWthAttribute method requires you to specify an attribute named der i vati onAt t ri but e. The
code iterates through the expressions in order, and uses the first property with an attribute that matches the
value of the deri vat i onAt t ri but e. If the value with the real key is null, the value of the def aul t Key is used.

For example:

<i temdesci ptor name="nyltenl >
<property name="nane">
<derivation nethod="firstWthAttribute">
<expr essi on>engl i shNanme</ expr essi on>
<expr essi on>i cel andi cNane</ expr essi on>
<expr essi on>shonaNane</ expr essi on>
</ derivation>
<attribute name="derivationAttribute" val ue="l anguage"/>
<attribute name="defaul t Key" val ue="en"/>
</ property>

<property nanme="engl i shNane" >
<attribute nanme="I| anguage" val ue="en"/>
</ property>
<property nanme="i cel andi cNanme" >
<attribute name="I| anguage" val ue="is"/>
</ property>
<property nanme="shonaNane" >
<attribute nanme="I| anguage" val ue="sn"/>
</ property>
</itemdescriptor>

If get Key returns sn (the user is in Zimbabwe, for example) nmyl t em nane returns the same value as
nyl t em shonaNane.

firstWithLocale
ThefirstWthLocal e method is a subclass of fi r st Wt hAt t ri but e. It performs the following actions:
1. Gets the user’s current locale as the key from the Nucleus component defined by a keySer vi ce attribute.
2. Compares this locale to each expression’s | ocal e value.
3. Returns the first property whose attribute matches.

The locale is searched in a locale-specific way. For example, if | ocal e=f r _FR_EURQ it first looks for a property
where the locale attribute is f r _FR_EURQ, then looks for f r _FR, and finally looks for f r.
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union

There is also a def aul t Key, which the keySer vi ce uses if the value with the real key is null. In other words, if
the real key is de_DE and you are looking for di spl ayNarme, but di spl ayName_de is null, di spl ayName_en is
returned instead (assumingits | ocal e is en and the def aul t Key is en or en_US).

Using a def aul t Key can slow performance. If no default key is defined, it is not used. If the default key is the
same as the current key, there are no performance implications. In all other cases, there is an extra clause on all
search terms, which can result in a slower search.

The following example of a derived property definition uses the fi r st W t hLocal e derivation method:

<property nanme="di spl ayNane data-type="string">
<derivation nmethod="firstWthLocal e">
<expr essi on>di spl ayName_en</ expr essi on>
<expr essi on>di spl ayNane_de</ expr essi on>
</ derivation>
<attribute name="derivationAttribute" value="locale"/>
<attribute name="keyService" val ue="/atg/userprofiling/Local eService"/>
<attribute name="defaul t Key" val ue="en"/>
</ property>

The Alias derivation method lets you define an alternate name for a repository item property and use either
name to access the property. This can be useful in a situation where different application modules use the
same property, but want to use different names for the property. A single alternate name can be defined in an
<expr essi on>element within a <deri vat i on>element.

For example, suppose an item descriptor defines a property named f i r st Nane. You want some application
code to refer to this property as name1. You can use the Alias derivation method to define nanmel to be the
equivalent of f i r st Nane, as follows:

<i temdescriptor name="user" ...>
<tabl e name="USER' ...>
<property name="firstNane" ...>
</tabl e>

<property name="nanmel">
<derivation nmethod="alias">
<expressi on>first Name</ expr essi on>
</ derivation>
</ property>

In this example, when the namel property is accessed, the f i r st Name property of the item is returned.

The Union derivation method enables the combination of several properties of a repository item into a single
property. The class takes two or more set or list type properties, and combines the values of those properties in
the current repository item to create the new derived property. The members of the set or list can be of any data
type supported by the Repository API. For example, suppose you have set type properties named br ot her s
and si st er s. You can use the Union derivation method to create a derived property named si bl i ngs that
combines the values of the br ot her s and si st er s properties into a single property.

<property nanme="siblings">
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<derivation net hod="uni on">
<expr essi on>br ot her s</ expr essi on>
<expressi on>si st er s</ expr essi on>
</ derivation>
</ property>

The si bl i ngs property represents a union of values in the sets br ot her s and si st er s. The data type of the
values in the collections defined in all the expressions of the derived property must be the same.

If two or more of the properties to be combined in the Union derived property include the same element, the
Union derived property has duplicate elements if the property is of type | i st, but has unique elements if the
property is of type set .

collectiveUnion

The CollectiveUnion derivation method enables a property to be derived from a union of subproperties. The
expr essi on element is a property in the item descriptor that represents a collection of values. The derived
property returns a union of the properties indicated by the value of the col | ect i onPr operty attribute.

For example, suppose you have an item descriptor named sku. Each sku type item has a par ent Pr oduct s
property, which is a collection of pr oduct type repository items. The following defines a cat al ogs property
that is derived from a union of the cat al ogs properties of the items that make up the par ent Pr oduct s
property.

<i temdescriptor nanme="sku" ...>

<property nane="cat al ogs" >

<derivation mnethod="col | ecti veUni on">

<expressi on>par ent Product s</ expr essi on>

</ derivation>

<attribute name="col | ectionProperty" val ue="catal ogs"/>
</ property>
<t abl e name="sku_prod" ... >

<property name="parent Products"

dat a-type="set" conponent-itemtype="product">

</t abl e>

</itemdescriptor>
<i temdescriptor nanme="product" ...>
<tabl e name="prod_cont ... >
<property nanme="catal ogs" ... />
</t abl e>

</itemdescriptor>

In this example, the union of pr oduct . cat al ogs is returned for each product in the par ent Pr oduct s
property of the sku item. The derived property is accessible through the sku item’s cat al ogs property.

Repository Items and Session Backup

Serialized JavaBeans can be saved on a session backup server. If the Oracle ATG Web Commerce server originally
handling a session becomes unavailable, important elements of a user’s session can be recreated from these
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serialized beans. A property’s seri al i ze attribute tag lets you customize how to handle that property when a
repository item is serialized.

If you serialize a transient item, its properties are serialized along with it. You can exclude individual properties
from serialization as follows:

<property ...>
<attribute nane="serialize" value="fal se"/>
</ property>

If you serialize a persistent item, only transient properties (those not in a table tag) are serialized unless their
seri al i ze attribute is set as follows:

<property ...>
<attribute name="serialize" value="true"/>
</ property>

If the item is persistent, its persistent properties are written to the database and can be retrieved if the session
needs to be restored.
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7 SQL Repository Item Properties

An item descriptor in an SQL repository can define special types of properties. The following sections describe
some of these special property types, as well as other useful repository property attributes:

+ Enumerated Properties (page 59)

+ Required Properties (page 62)

» Unique Properties (page 63)

+ Date and Timestamp Properties (page 63)

» Null Properties (page 64)

» Property Validation with a Property Editor Class (page 65)

+ Maintaining Item Concurrency with the Version Property (page 66)
* Repository Items as Properties (page 67)

» Transient Properties (page 70)

+ Assigning FeatureDescriptorValues with the <attribute> Tag (page 70)
+ Linking between Repositories (page 72)

+ SQL Types and Repository Data Types (page 72)

+ User-Defined Property Types (page 73)

+ Property Fetching (page 79)

+ Handling Large Database Columns (page 80)

Enumerated Properties

Enumerated item properties are string properties that are constrained to a predefined list of valid

values. Generally, an enumerated item property should provide access to a small list of valid values. A

TaggedPr oper t yEdi t or is registered for enumerated properties so components like user interfaces can access
the list of valid values.

Oracle ATG Web Commerce supports two enumerated data types:
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+ enumerated (page 60): Stores integer codes to the database.

+ enumerated String (page 61): Stores string codes to the database.

enumerated

The following item descriptor definition creates an enumerated property named t r ansact i onType. The
definition provides a list of valid String values; the SQL repository generates the corresponding integer codes
when the template is initialized:

<l-- The "transaction" itemtype -->
<i temdescriptor nane="transaction">
<t abl e name="transacti on" id-col um-nanmes="xact _id">
<property name="anount" data-type="int"/>
<property nanme="transactionType" data-type="enunerated">
<option value="credit"/>
<option val ue="debit"/>
<option val ue="purchase"/ >
</ property>
</t abl e>
</itemdescriptor>

Setting Integer Codes

You can explicitly specify the integer codes with the <opt i on>tag’s code attribute:

<property nane="transactionType" data-type="enunerated">
<option value="credit" code="200"/>
<option val ue="debit" code="201"/>
<option val ue="purchase" code="202"/>

</ property>

Reserved Enumerated Property Integer Codes

Avoid assigning integer codes to enumerated properties that collide with integer codes that are used or
reserved for future use by Oracle ATG Web Commerce products. In general, it is safe to assign enumerated
properties integer codes within the range of 101-999 (some older Oracle ATG Web Commerce versions use
integer code values between 0-100). You can also safely use negative integers.

The following option codes are reserved for use by Oracle ATG Web Commerce modules and products:

Module/Product Reserved Option Code Values
DAF 1000 - 1999
DPS 2000 - 2999
DSS 3000 - 3999
Oracle ATG Web Commerce 4000 - 4999
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Module/Product Reserved Option Code Values
Oracle ATG Web Commerce B2B 5000 - 5999

ATG Portal 6000 - 6999

Oracle ATG Web Commerce Content Administration 8000 - 8999

ATG Ticketing 9000 - 9999

Oracle ATG Web Commerce Service Center 11000 - 11999

Oracle ATG Web Commerce 12000 - 12999

Agent 14000 - 14999

future Oracle ATG Web Commerce use 16000 +

Converting Integer Codes to Strings

By default, an enumerated property returns its value as an integer code. You can configure an enumerated
property so the repository converts the integer code into a string value by setting the useCodeFor Val ue
attribute to f al se. For example, you might modify the previous definition as follows:

<property nanme="transacti onType" data-type="enunerated">
<attribute name="useCodeFor Val ue" val ue="fal se"/>
<option value="credit" code="200"/>
<option val ue="debit" code="201"/>
<option val ue="purchase" code="202"/>

</ property>

Given this definition, the string value cr edi t, debi t, or pur chase is returned when you get the
transacti onType property.

Conversely, if useCodeFor Val ue is set to t r ue (the default), the integer code is returned. If an enumerated
property returns an integer code, you can get the property editor for an enumerated property and use it to

create a property editor that can convert between string and integer codes. See the JavaBeans specification for a
description of Pr oper t yEdi t or s.

enumerated String

By defining a property as an enuner at ed Stri ng instead of an enuner at ed data type, the following options
are available to you:

+ Save enumerated codes as String values in the database.
+ Save one or more strings from a list of multiple choice strings.
You provide the property with the values by adding the following attribute:

<attribute name="stringEnunProvider" val ue="string-enum provider-val ue"/>
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where st ri ng- enum provi der - val ue is an implementation of at g. adapt er. gsa. St ri ngEnunPr ovi der.
The Oracle ATG Web Commerce installation provides two implementations for this interface, which are
referenced by two properties in the site repository:

« Jatg/nultisite/SiteTypesProvider:Specified by si t eConfi gur ati on. si t eTypes, obtains a list of
site types from the SiteManager.

« [atg/nultisite/ Shareabl eTypeStri ngEnunProvi der: Specified by si t eG oup. shar eabl eTypes
properties, obtains a list of shareable types from the SiteGroupManager.

For example, the site repository’s item descriptor si t eConf i gur at i on defines its si t eTypes property as a
collection of enunerat ed Stri ng values as follows:

<itemdescriptor name="siteConfiguration" ... >

<property nane="siteTypes"
col um- nanmes="si te_type"
dat a-type="set"
conponent - dat a-t ype="enunerated string"
cat egory-resour ce="cat egoryBasi cs"
di spl ay- nane-r esour ce="si t eTypes" >
<attribute name="stringEnunProvider" value="/atg/multisite/SiteTypesProvider"/>
<attribute name="propertySortPriority" val ue="100"/>
</ property>

</itemdescriptor>

Required Properties

You can require that a repository item property is always set to a non-null value as follows:
+ Set property tag’s r equi r ed attribute. For example:
<property name="| ast Nane" data-type="string" required="true" />

+ Set the repository component’s enf or ceRequi r edPr oper t i es property componenttot r ue (the default
value). This ensures that the repository checks that all required properties are present when adding repository
items, and forbids the setting of a required property to null.

The repository definition must conform to its database schema; if the schema defines a property as NOT NULL,
the repository definition must set the property’s r equi r ed attribute tot r ue.

Constraints

The following constraints apply to usage of the r equi r ed attribute:

« If a property references an item that is defined in the database as NOT NULL but you cannot mark the
property as required, indicate this by adding the r ef er ences attribute tag and set its value to t r ue and its
data type to bool ean. For example:

<property name="nyProperty">
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<attribute nanme="references" val ue="true" data-type="bool ean"/>
</ property>

+ Therequi r ed attribute is not supported for items that reference collections—that is, item descriptor
definitions where dat a- t ype="set ".

Unique Properties

Some repository item properties require unique values—for example, a user profile’s login property should not
be shared by other user profiles. You mark a property as unique as follows:

<property nane="l| ogi n" data-type="string" required="true">
<attribute name="uni que" val ue="true"/>
</ property>

Repository editors in the Oracle ATG Web Commerce Control Center enforce the requirement that the value be
unique.

Date and Timestamp Properties

A repository item can have properties that are set to the current date or time, using thej ava. uti | . Dat e,
java. sql . Dat e, orj ava. sql . Ti mest anp classes. You can have a property whose value is set to the current
time or date by setting the feature attribute useNowFor Def aul t tot r ue. For example:

<property nanme="creati onDate" data-type="tinestanp">
<attribute name="useNowForDefaul t" val ue="true"/>
</ property>

You can query on date and timestamp properties by using the RQL functions date and timestamp. For more
information, see Date and Timestamp Queries (page 20) in the Repository Query Language (page 18) chapter.

For more information about this technique, see the Assigning FeatureDescriptorValues with the <attribute>
Tag (page 70) section in this chapter.
Last-Modified Properties

In some applications, it is useful to know when a repository item was most recently modified. The following item
descriptor contains a last-modified property:

<itemdescriptor name="article" |last-nodified-property="lastActivity">
<attribute name="updat eLast Modi fi ed" val ue="true"/>
<t abl e name=ARTI CLES type="primary" ...>
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<property nanme="lastActivity" data-type="ti mestanp"/>
</tabl e>
</itemdescriptor>

Three requirements apply:

+ The item descriptor contains a date or timestamp property that stores the last-modified value. This property
must be persistent and single-valued:

<property name="lastActivity" data-type="tinestanmp"/>

+ Theitem descriptor sets the | ast - nodi fi ed- pr operty attribute to the name of the last-modified property:
<itemdescriptor nane="article" |ast-nodified-property="lastActivity">

+ The item descriptor sets the updat eLast Modi fi ed <attri but e>elementtotrue:
<attribute name="updat eLast Modi fi ed" val ue="true"/>

Given this example, anarti cl e item’s | ast Acti vi t y property is updated with the current time when the item
is added or updated.

Null Properties

A property is set to null if its definition does not set a default value. For example:
<property nane="favoriteCol or" data-type="string"/>

You can also explicitly set a property’s default value to null as follows:

<property nane="favoriteCol or" data-type="string" default="__ NUuLL__"/>

This technique is useful if, for example, you combine two or more repository definition files into a single
template and need to override a non-null value and restore the default to null.

Grouping and Sorting Properties

In order to group similar properties in a Repository user interface, include the cat egor y attribute in their
respective <pr oper t y> tags and set the attribute to the same value. For example, the <pr oper t y> tags that
define login and password properties each set their cat egor y attribute to Logi n; thus, the login name and
password are listed together under the heading Login.

By default, properties with the same cat egor y setting are listed in ascending alphabetical order of their

di spl ay- name settings. You can explicitly control the display order of grouped properties by setting their
propertySortPriority attributes to the desired integer values; in that case, the properties are displayed in
ascending numeric order. The default pr opert ySort Pri ori ty setting is 0.
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For example, Oracle ATG Web Commerce user profile definitions set three name properties (first, middle, last) as
follows:

<property category="Basics" nane="firstNanme" data-type="string"
di spl ay- name="Fi rst nane">
<attribute name="propertySortPriority" value="-3"/>
</ property>

<property category="Basics" nane="m ddl eNane" data-type="string"
di spl ay- nane="M ddl e nane">
<attribute name="propertySortPriority" value="-2"/>
</ property>

<property category="Basi cs" nane="| ast Nane" data-type="string"
di spl ay- nane="Last nane">
<attribute name="propertySortPriority" value="-1"/>
</ property>

Given these settings, the Basics category for a user profile the ATG Control Center displays name properties in
the following order:

» First name
* Middle name

* Last name

Category Ordering in the ACC
The ACC lists categories in the following order:
1. All named categories that contain required properties (properties with the attribute r equi r ed="t rue").
2. All named categories that do not contain required properties.
3. A special “anonymous” category containing properties that are not assigned to any category.
4. A special “Groups” category containing boolean properties that correspond to content or profile groups.

Within each of these four sets, categories are listed in alphabetical order.

Property Validation with a Property Editor Class

You can specify a property editor class to use with a property, using the edi t or - cl ass attribute. For example,
the following tag associates a special property editor with the password property:

<property nanme="password" data-type="string" required="true"
edi tor-cl ass="at g. beans. Passwor dPropertyEdi tor"/>

A property editor can be used to validate a property value. Note, however, that a property editor does not
have access to the repository item, only the property. Therefore, you cannot use a property editor to make
comparisons with other properties.
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You can also limit a property’s values to a list of valid choices with an enumerated property. See the Enumerated
Properties (page 59) section.

Maintaining Item Concurrency with the Version Property

The SQL repository can use a system of optimistic locking to maintain consistent versions of repository items.
This optimistic locking system can be used in combination with any repository caching mode: disabled, simple,
locked, and distributed.

To use the optimistic locking system for an item descriptor, add a version property to the item descriptor and a
corresponding version column to the primary database table for the item descriptor. This version property must
usedat a-type="int" ordat a-type="1 ong" and the database column must be of a type that is compatible
with the repository i nt or| ong type. The version property is identified in the item-descriptor tag with an
attribute named ver si on- pr oper t y, the value of which is the name of the version property. For example:

<i temdescriptor name="news" version-property="version">
<t abl e name="busi ness_news" i d-col um-nanmes="id"/>
<property nane="version" data-type="int"/>
</t abl e>
</itemdescriptor>

The value of the version property is incremented every time the item is updated. Its value starts as 0 when the
item is created, is set to 1 when the item is added, and is incremented in each subsequent update.

The version number for a particular item is read and associated with that transaction the first time that item is
referenced in a transaction. If you try to update the item from a transaction whose version does not match the
current version number in the database, a Concur r ent Updat eExcept i on is thrown to abort that update. This
exception is a subclass of Reposi t or yExcept i on.

Here is a sample scenario that shows how the SQL repository uses the version property to implement optimistic
locking:

1. Dynamo1 reads a repository item for update. It obtains the item’s version property, which has a value of 2.

2. Dynamo2 reads the same repository item for update. Because Dynamo1 has not yet committed any changes
to the item, Dynamo2 gets the same value for the item’s version property, 2.

3. Dynamo1 updates the repository item. In the course of the update, the value for the version property in the
repository item is checked to see whether it is the same as what is found in the corresponding database
column. In this case, both values are still 2. The update to the repository item is committed, with the version
property incremented by 1, so the value of the version property is now 3.

4. Dynamo?2 tries to update the repository item. When the value for the version property in the repository item
is checked to see whether it is the same as what is found in the corresponding database column, the values
do not match. Dynamo2 is holding a value of 2, while the value of the version property in the database is now
3. Dynamo2 throws a Concur r ent Updat eExcept i on and does not apply the changes in the update.

This can be very useful for simple and distributed caching modes where there is a possibility of overwriting
another Dynamo’s changes.
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You can take advantage of optimistic locking in pages that include forms. Often in a form, you read the data in
one transaction and update the data in another transaction. There is a possibility that another process might

try to update an item in an intermediate transaction. To handle this case, you can place the version property
value as a hidden field in your form. Then, you can either check that it is still the same yourself after you start the
transaction which updates the item, or you just set the version property (along with the other properties in the
item) and deal with the Concur r ent Updat eExcept i on when it occurs. For example, you can include in a page
a hidden input tag like this:

<i nput type="hi dden" bean="FornHandl er. val ue. versi on">

You can also use a Reposi t or yFor nHandl er, which can set a version property just like it sets any other
property of a repository item.

Repository Items as Properties

The value of a property of a repository item can be another repository item. Both multi-valued properties and
single-valued properties can have repository items as property values. This is a powerful feature, and allows you
much greater flexibility in defining a database schema that your application accesses as a repository.

Consider as a simple example a repository that contains books and authors. You can represent both books and
authors as repository items, which enables you to do things like this:

Repository gsa = ...;
String nmyBookld = ...;

/1 get ny book fromthe db
Reposi toryltem book = gsa. getlten(nyBookl d, descri ptor Nane) ;

/1 get the author of ny book (it's a dynam c bean too!)
Reposi toryltem aut hor = (Repositorylten)book. getPropertyVal ue("author");

Without support for objects as properties, the application must get an aut hor | d from the book and perform
another lookup to get the actual author.

You can specify that a repository item property is another repository item, rather than a primitive, with the
i t em t ype attribute instead of the dat a- t ype attribute. The following example shows a portion of a template
that defines two item descriptors, book and aut hor :

+ Repository items of the book item descriptor have an aut hor property whose value is another repository
item, an author.

* Repository items of the aut hor item descriptor have a book property whose value is another repository item,
a book.

<l-- The "book" itemtype -->
<i temdescriptor name="book" default="true">
<t abl e name="book" type="primary" id-col um-nanmes="book_id">
<property name="title"/>
<property nanme="aut hor" col um-name="aut hor _i d"
itemtype="author"/>
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</tabl e>
</itemdescriptor>

<l-- The "author" itemtype -->
<i temdescri ptor name="author">
<t abl e name="aut hor" id-col um-nanmes="author _id" type="prinmary">
<property nanme="| ast Nane"/ >
<property name="firstNane"/>
</tabl e>
<t abl e name="book" id-col um-nanmes="aut hor_i d" type="auxiliary">
<property nanme="book" itemtype="book" col um-name="book_id"/>
</tabl e>
</itemdescriptor>

Multiple Item Properties

You can also specify that a repository item property references other repository items. In the previous example,
an author may have written more than one book. Instead of the book property in the preceding example, this
next example uses a books_wr i t t en property whose value is a Set of book repository items. The <pr operty>
tag for the books_wr i t t en property uses the following attributes:

+ data-type="set"
Specifies that the property value is a Set of items

* conponent-itemtype="book"
Specifies that the items making up the set are items of the book item descriptor

* col um- nanme="book_i d"
Specifies that the database column is named book_i d, rather than books_wri tten.

<l-- The "book" itemtype -->
<itemdescriptor name="book" defaul t="true">
<t abl e name="book" type="primary" id-col um-names="book_i d">
<property name="title"/>
<property nane="aut hor" itemtype="author" col um-nanme="author_id"/>
</t abl e>
</itemdescriptor>

<l-- The "author" itemtype -->
<i temdescriptor name="author">
<t abl e name="aut hor" id-col um-nanmes="author _i d" type="prinmary">
<property nanme="| ast Name"/>
<property nane="city"/>
<property nane="state"/>
<property name="zip"/>
</t abl e>
<t abl e name="book" i d-col um-nanes="aut hor_id" type="nulti">
<property name="books_witten" data-type="set"
conponent -itemtype="book"
col um- nane="book_i d"/>
</tabl e>
</itemdescriptor>

In this example, the repository definition XML defines the book table twice: in the book item descriptor and
in the aut hor item descriptor. In the aut hor item descriptor, the <t abl e> tag for the book table includes the
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attribute t ype="mul ti ", indicating that each aut hor item can have more than one row with the i d column.

In a multi-table, all defined attributes are multi-valued types. To define Ar r ay, Li st and Map types, you also
must specify a mul ti - col utm- nane attribute on the table tag. This specifies which column to use as the sorting
value in order to determine the order of the Li st and the key for the Map.

Now the properties aut hor and books_wri t t en are actually real beans (in this case Repositoryltems)
instead of just simple Java primitives. In the aut hor item descriptor, the books_wri tt en property is a Set of
Repositoryltems that correspond to books. The other types supported are Li st, Map, and Ar r ay.

Adding an Item to a Multi-ltem Property

How you add a repository item to a Set , Li st, Map, or Ar r ay partly depends on how you use the cascade
attribute. For example, the previous definition of the books_wri t t en property might be modified to set
cascade to updat e:

<property nanme="books_witten" data-type="set"
conponent -i temtype="book"

col um- name="book_i d"

cascade="update"/ >

This setting makes it easier for you to keep the book repository items synchronized with the author repository
items that refer to them. See the Cascading Data Relationships (page 43) section. You can add a book item to a
set of items in the books_wri tten property like this:

Repository gsa = ...;

Reposi toryltem newBook = get Repository().createltem "book");

Set books_written = (Set) author.getPropertyVal ue("books_witten");
books_written. add( newBook) ;

If the books_wri t t en property does not have cascade="updat e", you must add the item with the
addl t en() method (thus inserting the row in the database) before you add it to the list:

Repository gsa = ...;

Reposi toryltem newBook = get Repository().createltem "book");

get Profil eReposi tory().addltem newBook) ;

Set books_written = (Set) author. getPropertyVal ue("books_witten");
books_written. add( newBook) ;

Remember that in each of these cases, it is most efficient to ensure that all method calls are performed in a
single transaction. See Repositories and Transactions (page 29) in the SQL Repository Architecture section.

Prohibiting Duplicate Values
You can prohibit duplicate values in multi-item properties of type List and Array by setting the repository

component property pr ohi bi t Col | ecti onDupl i cat es tot r ue. By default, this property is set to f al se. The
repository definition of individual properties can override the repository-level setting. For example:

<property nane="col or"
col um- nanes="col or" data-type="1list"
conponent - dat a-t ype="stri ng">
<attribute name="prohibitDuplicates" value="true"/>

7 SQL Repository Item Properties 69



</ property>

Querying Subproperties

The SQL repository allows applications to query repository items based on attributes of their attributes,
sometimes referred to as subproperties.

Continuing the book example, subproperty querying means that you can write repository queries like:
Get me all the books that were witten by authors living in NY
This query can be represented using RQL in a <quer y- i t ems> tag, as follows:

<query-itens itemdescriptor="book">author.state="NY"</query-itens>

Transient Properties

The SQL repository lets you define properties of a repository item that are transient. Transient properties are
never stored or read from the persistent data store. They are readable and writable, but not queryable. Transient
properties provide applications a hook for custom objects that are not persisted by the repository.

You can specify a transient property by defining a <pr oper t y> tag that is not associated with any database
table, but which is instead a direct child of an <i t em descri pt or > tag. For example, in the following example,
the user item descriptor has a transient property that specifies whether the user is logged in at that time:

<itemdescriptor nane="user" sub-type-property="userType">
<property nanme="| oggedl n" dat a-type="bool ean">
<t abl e nanme="user" type="primary" id-colum-names="id">
<property nane="user Type" data-type="enunerated"
col um- nane="user _type">

You can also define an entire item descriptor to be transient. Such an item descriptor has no <t abl e> tags and
no properties that are direct children of a <t abl e> tag. The properties of transient item descriptor are queryable
by default, unlike a transient property of an item descriptor with other properties that are persistent properties.
In the case of a transient item descriptor, no indexing is used, so queries against large repositories are slow.
Using transient repositories is sometimes a useful testing tool during application development.

Assigning FeatureDescriptorValues with the <attribute>
Tag

You can use the <at t ri but e>tag as a child tag in a <pr opert y> or <i t em descri pt or > tag to associate
arbitrary name/string value pairs with the property. These named values correspond to those specified in
j ava. beans. Feat ur eDescri pt or, which Reposi t or yPr oper t yDescri pt or implements.
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This is simply a way of letting applications associate more metadata with individual properties. The SQL
repository does not do anything with the data expressed in the <at t ri but e> tag; it remembers the values
defined in the template and allows one to read them at runtime. This is the same mechanism that the
@eani nf o JavaDoc tag system uses.

Here is an example, which assigns to the aut hor property the name/value pair of maxLengt h="30":

<!-- The "book" itemtype -->
<itemdescri ptor nanme="book">
<t abl e name="book" i d-col um- nanes="book_i d" type="primry">
<property nanme="title"/>
<property nanme="aut hor">
<attribute name="naxLength" val ue="30"/>
</ property>
</tabl e>
</itemdescriptor>

It is also useful to refer to values of Nucleus components as attributes. You can do this with the bean attribute of
the <at t ri but e>tag. For example:

<attribute name="docunent Root Pat h"
bean="/ at g/ deno/ Qui ncyFunds/ repositories/
Feat uresDat aStore.rel ati vePat hPrefi x" />

If you use a relative Nucleus address for the bean attribute, it refers to a component relative to the Reposi t ory
component.

You can access property attributes programmatically with the Reposi t or yPr oper t yDescri pt or . get Val ue
method. For example:

Reposi t or yPropertyDescri pt or. get Val ue(" maxLengt h");

Attributes Used in the ACC

Oracle ATG Web Commerce defines a set of feature descriptor attributes that modify how a repository item
property is treated in the ATG Control Center. These attributes are defined by an <at t ri but e> tag within a
<pr oper t y>tag. For example:

<property nanme="aut hor">
<attribute name="ui queryabl e" val ue="fal se"/>
</ property>

The default value for each of these attributesist r ue:

Attribute Description

ui queryabl e If this attribute is set to f al se, the property is not available to a targeting Ul element or
an Oracle ATG Web Commerce expression editor in the ACC.

uiwitable If this attribute is set to f al se, the property cannot be modified or set in the ACC.
Unless the property tag also has the wr i t abl e=f al se attribute, the property can still
be modified or set programmatically or through a form.
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Linking between Repositories

A property value can refer not just to another type of repository item, but also to a repository item in another
repository. When you define a property that refers to an item in a different repository, use the r eposi t ory
attribute as part of the property tag. For example, if you had a wor kAddr ess item type in an LDAP repository,
you might refer to it in an SQL repository like this:

<t abl e name="enpl oyees" i d-col um-nanmes="id">

<property nanme="wor k_addr ess"
itemtype="wor kAddress"
repository="/atg/userprofiling/ LDAPRepository"/>
</tabl e>

Ther eposi t ory attribute can be used with the attribute i t em t ype or the conponent -i t em t ype to indicate
that this item is in a different repository, not the current repository. The value of the linked property in the
database is the repository ID of the item in the other repository.

Ther eposi t ory attribute specifies a Nucleus component name relative to the location of the current
repository. This enables you to create a composite repository that combines the item descriptors from more
than one repository. Note, however, that a single repository query cannot span repositories with different data
sources.

When you use composite repositories, make sure that your affiliated repositories do not use the same item
descriptor names. In this way, your application can go to the composite repository, get an item descriptor
named pr oduct s, and not have to know that it is dealing with a separate repository.

SQL Types and Repository Data Types

At application startup, the SQL repository accesses the database to determine the JDBC type of each property
in the repository template. This enables the SQL repository to use the appropriate JDBC type in creating SQL
queries. For large database schemas, however, getting the JDBC type of every column in your schema can take
an unacceptably long time. If this is a problem, you can solve it in several ways:

Set the sql-type attribute for All Repository Item Properties

You can explicitly set the sql -t ype or sql - t ypes attribute for every non-transient property in your repository
template. These attributes are attributes of the <pr oper t y> element. For example:

<property nanme="wi nni ng_nunber" data-type="1long" sql-type="nuneric" />

If you set the sql - t ype orsql - t ypes attribute for every non-transient property in your repository template,
the SQL repository does not try to check the JDBC type of your properties.

One drawback of this approach is that the sql - t ype can vary depending on your database software vendor.
If you set the sql - t ype attribute explicitly, you must review and update the value if you move your repository
implementation to a different vendor’s database software.

Set the safeSQLTypes Property in the GSARepository Component

The GSAReposi t ory class includes a property named saf eSQLTypes. This property can be set to a comma-
separated list of SQL types for which the repository always uses the default type. You can set this property

72 7 SQL Repository Item Properties



to string values of SQL types like var char, or to the corresponding integer values specified in the class
j ava. sqgl . Types (for example, -4). The default value of this property is empty.

The SQL repository does not try to determine the JDBC types for properties in a database table if every property
has its sql - t ype attribute set explicitly, or is of a type included in the saf eSQLTypes property for that
repository.

Cache the Schema Information

You can configure the SQL repository to cache information about your repository database schemas. Do this

by setting the updat eSchemal nf oCache property in the GSAReposi t ory component to t r ue. The default
value for this property is f al se. If you set this property to t r ue, after you reassemble, redeploy, and restart your
application, the server creates the directory { at g. dynano. hone}/ dat a/ schemal nf oCache/ . This directory
contains a series of files with names like r eposi t or yNane. properti es, one file for each repository in your
application. Each file in the / dat a/ schemal nf oCache directory specifies the SQL type of each column in that
repository’s schema, in the following format:

t abl enane. col nane=SQLt ype
The SQL type in this case is the integer type code specified in the class j ava. sql . Types. For example, setting

the updat eSchemal nf oCache to true in the Pr of i | eAdapt er Reposi t ory component might generate a file
that begins like this:

## Schenmal nf oCache - auto generated
#Tue May 13 17:32:25 EDT 2003
dps_user_scenari 0. scenari ol nst ances=12
paf _usr_pgfld. creati onDat e=93

dps_enmi | _addr ess. emai | Addr esses=12

These files can be generated against one database and copied to another as long as the schemas are
compatible. If you change the schema and this property is enabled, you must remove the / dat a/

schenal nf oCache directory so it is regenerated. The / dat a/ schenal nf oCache directory does get
regenerated automatically if you add a property that refers to a new column or a new table. If those files exist,
they are used even if the updat eSchemal nf oCache property is set to f al se. This enables a live server to use
the schema info cache generated by a different staging server. This can be useful if one server in a cluster is
unable to generate the schema information.

User-Defined Property Types

In addition to the standard data types of repository item properties, described in Data Type Mappings: Java and
SQL (page 172), the SQL repository lets you add your own types of properties. The new property types can
implement both get Xand set X functionality in one of two ways, depending on your requirements:

« If the property is transient, extend:

at g. repository. RepositoryPropertyDescri ptor

+ If the property is to be stored in the database and needs to appear inside a <t abl e> tag, modify the SQL
repository’s default property implementation and extend:
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at g. adapt er . gsa. GSAPr opertyDescri ptor

In either case, you can add additional configuration information to the XML file unique to your type. Also, the
PropertyDescri ptor get and set methods can set and get other property values in the same item.

Identifying a User-Defined Property Type

You can identify your property type in one of two ways:
+ Directly: Use the name of your Java class.

+ Indirectly: Specify a type name of your type and register it with this method:

atg. reposi tory. Reposi toryPropertyDescriptor.
regi sterPropertyDescriptorC ass(String typeNane,
Cl ass pPropertyDescri ptorC ass)

If you use the indirect method, set the user Proper t yDescr i pt or s property of the GSAReposi t ory
component to include your type (or, in the alternative, call the r egi st er Propert yDescri pt or O ass()
method at some point before the XML repository definition file is loaded).

Most users find the direct Java class approach simpler. In either case, you set the <pr oper t y> tag attribute
property-type to the user-defined property type.

Using the property-type Attribute

The pr opert y-t ype attribute specifies the Proper t yDescri pt or class that defines your property type, as in
this example:

<property nane="contentFile"
property-type="atg.repository. Fil ePropertyDescriptor">
<attribute name="pat hNaneProperty" val ue="contentFil eName"/>
</ property>

Generally, if you specify a type with the pr oper t y- t ype attribute, you do not need to use the dat a- t ype or

i t em t ype attribute to specify the type. However, in some cases, you might create user-defined properties that
can represent more than one data type. In such cases, you can use the dat a- t ype attribute to further constrain
the property.

Implementing a User-Defined Property Type

As the SQL repository parses the XML repository definition file, it creates an instance of your

Reposi t or yPropertyDescri pt or classand stores it directly in the SQL repository’s list of property descriptors
for each item descriptor. The SQL repository calls set | t enDescri pt or () to associate your property with its
item descriptor. The SQL repository then calls one or more methods corresponding to the property’s type:

* RepositoryPropertyDescriptor.setPropertyType()

* GSAPropertyDescri ptor. set Conponent PropertyType()
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* RepositoryPropertyDescriptor.setPropertyltenDescriptor()
If the property refers to another item’s type, this method:
Reposi t oryPropertyDescri ptor. set Conponent | t enDescri ptor ()

sets the item descriptor for that type, depending on which attributes are set in the <pr oper t y> tag: dat a-
type,itemtype, conponent - dat a- t ype, or conponent - i t em t ype. They define the property’s Java class,
the component’s property class (if the property is a multi-valued property), the Reposi t oryl t enDescr i pt or
for a scalar or a multi-valued property that refers to other item types.

If your property type can accept any of these values, you do not need to override these methods. If your
property is constrained in what data types it supports (which is generally the case), you should put error
checking logic into these methods to throw errors if an invalid type is specified. Your property descriptor should
throw the unchecked I I | egal Ar gunment Except i on to provide details about what type is required. If your
property type is very restrictive, you can implement these methods to return the appropriate values:

* RepositoryPropertyDescriptor.getPropertyType()

* GSAPropertyDescri ptor. get Conponent PropertyType()

* RepositoryPropertyDescriptor.getPropertyltenDescriptor()
* RepositoryPropertyDescriptor.get Conponent|tenDescriptor()

This prevents developers of repository definitions from having to set the dat a- t ype, conponent - dat a- t ype,
i temtype,and conponent -i t em t ype attributes. You may still want to put error checking in these methods
to signal errors if they do provide invalid values.

Caution: When an application calls the repository item method to retrieve or set a user-defined property, it
calls the repository item’s own get Pr oper t yVal ue() and set Propert yVal ue() methods, which, in turn, call
the get Propert yVal ue() and set PropertyVal ue() methods that you implemented for that property. The
second set of get and set methods should avoid calling the first set; otherwise, an infinite loop can occur.

The get Pr oper t yVal ue method receives an extra Obj ect pVal ue argument. This is set to any value found in
the cache for this property name, if any, or null if no value is in the cache. The call to set Pr opert yVal ue can
embed a call to set Pr opert yVal uel nCache(thi s, yourval ue) inorder to cache this property value for
subsequent method calls.

If your property is not set, you may choose to return the value of the get Def aul t () method on the

Reposi t or yProper t yDescri pt or. This allows the user to set the default value for this property with the
def aul t attribute in the XML tag. This method calls set Def aul t Val ueSt ri ng, which converts the default
value based on the class returned by get Pr oper t yType, which calls set Def aul t Val ue. You may choose to
modify this behavior by overriding these methods though typically this functionality is sufficient.

Note that user defined properties must be serializable. The get Pr oper t yVal ue and set Pr oper t yVal ue
methods do not need to work on an unserialized version, but the get Pr oper t yType, get Conponent Type,

get PropertyltenDescri ptor,andget Conponent | t enDescri pt or methods in particular do need to work.
This is important so that the ATG Control Center can understand the type of property it is editing.

To make your user-defined property queryable, it should represent a database column. Unless your user-defined
property extends GSAPr oper t yDescr i pt or, the property is not queryable and you should implement the
method i sQuer yabl e to return f al se. If you want a user-defined property to be queryable, make sure it
extends GSAPr oper t yDescr i pt or . You may also override the methodsi sWi t abl e andi sReadabl e to

turn off write access or read access to your property respectively. Other methods such asi sHi dden, i sExpert
can also be overridden if you want to set additional Bean attributes. The method set Val ue(Stri ng pName,
bj ect pVal ue) is called if any feature descriptor attributes are supplied with this property.
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Property Conversion Methods

User-defined properties that correspond directly to a column in an SQL table must extend the class
at g. adapt er. gsa. GSAPr opert yDescri pt or. These classes must implement three additional methods:

+ rawToReal (page 76)
+ realToRaw (page 76)

+ createDBPropertyEditor (page 76)

rawToReal

This method converts from the database version of the property value to the property value as it is returned
by Reposi t oryl t em get Propert yVal ue. For example, for you might convert the ID of an item into the item
itself. You do not need to implement this method if the default behavior of the SQL repository is what you want.

realToRaw

This does the opposite of r awToReal . It converts from the version of the value given to set Pr oper t yVval ue
into the value given to the set Obj ect call in JDBC. For example, if you have a property that specifies a reference
to another item, you convert from the Reposi t or yl t emto its ID.

For examples of these methods, see the source code for the at g. adapt er . gsa. EnunPr oper t yDescri pt or
class at:

<ATGl1di r >/ DAS/ sr ¢/ Java/ at g/ adapt er/ gsa/ EnunPr opertyDescri ptor

createDBPropertyEditor

This method is used by some reporting Uls or other tools which need to get the database value directly from
SQL, but want to convert that value to or from a String representation. For example, you might perform a
query against the Profile Repository, and receive the code value for an enumerated property. You can use
the cr eat eDBPr opert yEdi t or to convert the code value to its String representation for display in a Ul, for
instance. This method is like the method cr eat ePr oper t yEdi t or, but the property editor returned from
cr eat eDBPr oper t yEdi t or should operate on the raw value (the value returned from the JDBC get Qbj ect
call), not the real value (as returned by the Reposi t oryl t em get Pr oper t yVal ue call).

Null Values in User-Defined Property Types

When the get PropertyVal ue(1tem pVal ue) method gets called for a user-defined property descriptor, it is
given the currently cached value in the variable pVal ue. If you have previously stored a value for this property in
the cache, it is given to you here. Your implementation may just choose to return that value.

Two different representations of a null value can be returned:
« pVal ue = null indicates there is no value in the cache for this property.

« pVal ue = Repositorylten npl.NULL_OBJECT indicates that an explicit null value was already cached for
this item.

User-Defined Properties and the ACC

In order to property display a user-defined properly in the ATG Control Center, make sure that its Java class is
available to the ACC. Package any user-defined property Java classes as part of an Oracle ATG Web Commerce
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application so the ACC can pull the classes across the RMI interface. Otherwise, a remote ACC throws an
“unknown block data” error.

User-Defined Property Type Examples

Here's an example that defines a user defined property type in an XML repository definition file:

<i temdescriptor nanme="i nages">
<t abl e name="book" i d-col um- nanes="book_i d" type="primry">
<property name="title"/>
<property nane="aut hor"/>
<property nanme="| ast Modi fi edTi ne"/>
<property nane="contentFil eNane" data-type="string"/>
</t abl e>
<property name="contentFile"
property-type="atg.repository. Fil ePropertyDescriptor">
<attribute name="pat hNaneProperty" val ue="contentFil eNane"/ >
</ property>

</itemdescriptor>

For the user defined property implementation used in this example, see the source code in:
<ATGl1di r >/ Das/ src/ Javal at g/ reposi tory/ Fi | ePropertyDescriptor.java

If you extend the GSAPr oper t yDescri pt or class, you have two additional methods that you can override.
These methods convert data between the type that is stored in the database and the type that is stored in the
cache. These methods are called only when the data is loaded from or stored to the database. If a cached value
is found, it is returned without calling these methods. Thus it is slightly more efficient to do conversion here than
in the get Pr opert yVal ue or set Pr oper t yVal ue methods.

/**

* Translate a raw property value to a real value. The real value is what
* applications use. The raw value is what is stored in the DB.

* @aram pRawal ue for a property

* @eturn real value to use in applications for the property

* % [

public Onbject rawlToReal (Obj ect pRawal ue)

/**

* Translate a property value to a raw value. The real value is what
* applications use. The raw value is what is stored in the DB.

* @aram pReal Val ue for a property

* @eturn raw value for storing this property in the DB

* % [

public Onject real ToRaw Obj ect pReal Val ue)

The following example, from the pr oduct Cat al og. xni file in ATG Commerce defines two property descriptors:

+ The dat a property returns aj ava. i o. Fi | e object when you call get Pr opert yVal ue("dat a") on one of
the nedi a- ext er nal items. The path name for this Fi | e object is computed by concatenating the value of
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the ur| property of the medi a- ext er nal item with the value of the pat hPr ef i x attribute below, . / docs.
Thus the path is of the form:

./ docs/ <val ue of the url property>

+ The ni meType property computes a MIME type from the ur | property. It returns a MIME type string such as
"text/htm " from the value of the ur | property. It usesa M meTyper component to convert the suffix to a
MIME type.

<l-- Media, which is stored on the external file system-->
<i temdescriptor name="nedi a-external " display-nane="Media - External"
super -type="nedi a" sub-type-val ue="external "
i tem cache-si ze="1000" query-cache-si ze="1000"
ver si on- property="versi on" id-space-nanme="nedi a"
content - property="data">
<tabl e nanme="dcs_nedi a_ext" type="auxiliary" id-colum-nanmes="nedia_id">
<property name="url" data-type="string" col um-nane="url"
required="true"/>
</tabl e>
<property nanme="data" property-type="atg.repository.FilePropertyDescriptor”
writabl e="fal se" queryabl e="fal se">
<attribute name="pat hNaneProperty" val ue="url"/>
<attribute name="pathPrefix" value="./docs"/>
</ property>
<property nane="m neType"
property-type="atg.repository. M meTyper PropertyDescri ptor"
data-type="String" witabl e="fal se" queryabl e="fal se">
<attribute name="identifier" value="url"/>
</ property>
</itemdescriptor>

A new property type is defined by implementing a sub-class of the

at g. reposi tory. Reposi t oryPropertyDescri ptor class. In this class, you can define values for the
readable, writable, and queryable properties. They also have the following additional methods that are typically
overridden by a user-defined property type:

* This method is called to retrieve a read-only value for this property.
*

* Once a repository has conputed the value it would like to return for
* this property, this property descriptor gets a chance to nodify it

* based on how the property is defined. For exanple, if null is to
* be returned, we return the default val ue.
*/

public Ooject getPropertyVal ue(Repositoryltem npl pltem Object pVal ue);

/**

* Sets the property of this type for the item descriptor provided.

*/

public void setPropertyVal ue(Repositoryltem npl pltem Object pValue);
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You can register user defined property types in a static registry so they can be defined with a simple name,
like tag converters. List your user defined properties in the user Pr opert yDescri pt or s property of the
GSAReposi t ory component.

Property Fetching

Normally, when a repository item is loaded from the database, properties in each table are loaded at the same
time. By default, all primary table properties of a repository item are loaded when get | t emis called for the first
time on the item.

You might need to modify this default property fetching behavior. For some applications, the database activity
required to load all primary table properties can adversely affect performance unnecessarily. For example, an
application may want the SQL repository to load a large GIF property only if it is specifically asked for. This is
known as lazy evaluation. On the other end of the spectrum, you might need to load properties from different
tables immediately. For example, an application may want to always load a user’s last name whenever a profile
is read from the database. This is known as prefetching. Finally, some applications want to group properties so
when one value is requested, all values in this group are loaded—for example, loading a zip code and state code
whenever a street address is loaded.

You can achieve a finer level of control over property loading by using cache groups in your repository
definition. By default, the cache group of a property is the same name as the table that the property is defined
in. You can set the cache group of a property with the gr oup attribute in the property’s definition in the
repository definition file. All properties with the same gr oup attribute are fetched whenever any member

of the group is fetched. Only those properties that are in the same cache group as the repository ID (or, if
there is no ID property, all the properties in the primary table) are loaded when get | t emis called for the

first time on an item. While generally you define a cache group with the gr oup attribute in the property’s
definition in the repository definition file, you can also define a cache group with the set G oup method of

at g. adapt er. gsa. GSAPr oper t yDescri ptor.

For example, an address might be composed of several properties, like this:

<property nane="addressl1l" group="address"/>
<property name="city" group="address"/>
<property nanme="state" group="address"/>
<property nane="zip" group="address"/>

The gr oup="addr ess" attribute ensures that the whole address is loaded whenever one element of
the address is accessed, even if the properties are stored on different database tables. So, if you call
get Proper t yVal ue for the ci t y property, the addr ess1, st at e, and zi p properties are also loaded.

If you want to assure that only the repository ID is returned and none of the repository item’s other properties,
you can isolate the repository ID in its own cache group:

<itemdescriptor name="user" defaul t="true">
<tabl e name="usr_tbl" type="primary" id-colum-nanmes="id">
<property nane="id" data-type="string" group="id"/>
<property nane="nane" data-type="string" group="info"/>
<property nanme="age" data-type="int" group="info"/>
</t abl e>
</itemdescriptor>
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Handling Large Database Columns

If your SQL repository definition includes properties that might correspond to large objects in the database, you
might need to set some properties in the SQL Repository component to handle them.

Property Description

useSet Bi narySt ream If useSet Bi nar ySt r eamis set to t r ue, the SQL repository always uses
set Bi narySt rean() instead of set Byt es() in prepared statements. The
set Bi narySt r ean() is required for large byte arrays in some JDBC drivers.

useSet Uni codeSt ream If useSet Uni codeSt r eamis set to true, the SQL repository always uses

set Uni codeSt reant() instead of set Stri ng() in prepared statements. The
set Uni codeSt r ean() method is required for large Strings in some JDBC
drivers. Setting useSet Uni codeSt ream="t r ue" is recommended if you use
Oracle with internationalized content, but is not recommended if you do not
have internationalized content in your database. Note that if you use MS SQL
Server, you must set useSet Uni codeSt r eamto false.

useSet Asci i Stream If useSet Asci i St reamissettotrue, the SQL repository always uses

set Asci i Strean() instead of set Stri ng() in prepared statements. You can
useSet Asci i St reaminstead of useSet Uni codeSt r eam but you lose the
ability to handle internationalized values in the database.

useSet bj ect If useSet Obj ect issettotr ue, the SQL repository always uses set Obj ect ()
instead of set I nt (), set Fl oat (), set Doubl e(),orset String() in
prepared statements.
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8 SQL Repository Queries

The SQL repository adds a number of features to the basic query architecture of the Repository APl described in
the Repository Queries (page 13) chapter. This chapter discusses the following topics:

» Repository Filtering (page 81)

» Overriding RQL-Generated SQL (page 83)
+ Parameterized Queries (page 84)

+ Named Queries (page 87)

+ Text Search Queries (page 92)

» Wildcards in Queries (page 94)

+ Not Queries and Null Values (page 95)

+ Outer Joins (page 95)

+ Table Ownership Issues (page 96)

» Unsupported Queries in the SQL Repository (page 97)

Repository Filtering

The SQL repository lets you filter database read operations. For example, you might want a database lookup
always to return only items whose act i veFl ag property ist r ue. You can filter the repository by defining a
repository query that specifies the filter criteria you want and associating it with the appropriate item descriptor.
The filter is automatically applied to all of the following operations:

* Repository.getlten()

* Repository.getltens()

* Mut abl eRepository. getltenforUpdat e()
* Muit abl eReposi tory. get | t emsFor Updat e()
* RepositoryVi ew. execut eQuery()

* RepositoryVi ew. execut eCount Query()

You can define a repository filter in three ways:
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Usethe<rqgl -fil t er >tagin the definition file for an item descriptor.
SetthefilterQuery property of the item descriptor to a Query object.

Settherql Filter String property of the item descriptor to an RQL string, which is compiled into the Query
object that defines the filter.

In most cases, the first method, using the <r gl - fi | t er > tag, is easiest and preferable.

<rql-filter>

You can create a repository filter with the <r gl - fi | t er > tag in the definition file for an item descriptor. The
<rgl -filter>tagenclosesan RQL statement, as in the following example:

<itemdescriptor name="article">

<rgl-filter>
<rgl >nanme starts with "n"</rql >

</rgl-filter>

<tabl e name="article" id-colum-nanmes="article_id">
<property nane="nane"/>
<property nane="date"/>

</t abl e>

</itemdescriptor>

This setting causes queries and item lookups for this item descriptor to return only items whose name property
starts with n. The SQL repository issues SQL in the form of an extra WHERE clause condition to implement
filtering so any given query or item lookup should be no slower with a reasonable filter tacked on.

You can also use RQL substitution parameters in your filter query. For example:

<itemdescriptor nane="article">

<rgl-filter>
<rgl >nane starts with ?0 or availabilityDate & t; ?1</rql>
<par am val ue="n"></ par an»
<par am bean="/ nmyApp. | ssueDat e" ></ par an®>
</rgl-filter>
<tabl e name="article" id-colum-nanmes="article_id">
<property nane="nane"/>
<property nane="avail abilityDate" data-type="ti nmestanp"/>
</t abl e>

</itemdescriptor>

In this example, the RQL parameters are substituted into the query:

The first parameter is a simple constant value. Typically it is not necessarily to substitute constant values as
they can be inlined in the RQL query string.

The second parameter is a Nucleus component. If an object of type at g. servi ce. util. CurrentDateis
used as a parameter (as in this example), the filtering logic calls get Ti neAsTi neSt anp() on that object and
uses that as the value of the parameter. This lets you have a Cur r ent Dat e service used in a filter. Also note, as
in this example, that the “less than” symbol (<) is a markup character and must be escaped in your XML file as

&lt.

For information about RQL, see the Repository Query Language (page 18) section in the Repository Queries (page
13) chapter.
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filterQuery and rqlFilterString Properties

In the great majority of cases, it is easiest to set a filter query with the <r gl - fi | t er > tag. However, there are
two other ways of defining the filter used by an item descriptor. You might want to use one of these techniques
if you need to set the filter query at runtime:

+ SetthefilterQuery property of the item descriptor to a Query created by the same repository. Do this by
creating a Query object and calling GSAI t enDescri ptor. setFil ter Query() onit.

+ Set the item descriptor'sr gl Fi | t er Stri ng to an RQL string that expresses the query. If thefi | t er Query
property of the item descriptor is null, the SQL repository tries to use ther gl Fi | t er St ri ng and compile it
into the filter query. If both properties are null, filtering is disabled.

Note: For best performance, two constraints apply:

« filterQueryorrqgl FilterStringshould refer only to properties in the primary table for the item
descriptor. Otherwise, joins are required for every item access, which can dramatically degrade repository
performance.

+ Do not change the filter too often—more than once or twice a day. Each query executed by the SQL
repository is attached using AND to the filter query before being executed (or looked up in the cache). Too
frequent changes to the filter or the RQL filter parameters diminish effectiveness of the query cache.

Overriding RQL-Generated SQL

The SQL created through RQL may in some cases not be optimized for your needs. Should such a situation
arise, you can use the at g. adapt er . gsa. query. Sql Passt hr oughQuery class. A Sql Passt hr oughQuery is
used with the Quer yBui | der to specify the SQL statement to pass directly to the database. Note that the SQL
repository cannot use the results of arbitrary queries to generate repository items. The query must return the ID
column or columns in their declared order from the item descriptor’si d- col umm- nanes attribute.

Here is an example of how a Sgl Passt hr oughQuer y might be used in a page. Note that the SQL statement is
sent to the database “as is.”

i mport atg.adapter.gsa.query.*;

GSARepository repo =
( GSAReposi tory) request . resol veNanme("/ exanpl es/ Test Repository");

Reposi toryVi ew vi ew = repo. get Vi ew("canard");
Obj ect parans[] = new Object[4];

parans[ 0] = new I nteger (25);

parans[ 1] = new Integer (75);

parans[2] = "french";

parans[ 3] = "greek";
Bui | der builder = (Builder)view getQueryBuilder();
String str = "SELECT * FROM usr_tbl WHERE (age_col > 0 AND age_col < 1
AND EXI STS (SELECT * from subjects_tbl where id = usr_tbl.id AND subj ect
IN(2, 3)))";

Repositoryltenf] itens =
vi ew. execut eQuery (buil der. createSql Passt hroughQuery(str, parans));

if (items == null)
out.println(" I's null.");
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el sef
out.printIn(" I's not null:

+ itens.length + "<p>");

for (int i =0; i <itens.length; i++){
out.printin(itens[i].toString() + "<br>");
}

Parameterized Queries

A parameterized query is a Repository Quer y that is incomplete (that is, missing some data) when it is created,
and is supplied with that data when the query is executed. This is very similar to a PreparedStatement in JDBC.
Parameterized queries are supported only in the SQL repository. You can substitute a parameter only for
constant values, and not column specifications in a Repository Quer y. The use of parameters in a Quer y enables
developers to reuse a single instance of that Quer y over and over again, supplying different parameter values at
execution time. For example, if your goal is to create a Quer y like this:

select id fromdps_user where first_name = 'keith'

only the value ' kei t h* can be parameterized; the column name f i r st _name cannot. Sorting and range
information also cannot be parameterized, so only constraints can use parameters. Furthermore, parameterized
queries are used only in queries against the database; you cannot use parameterized queries against transient
properties or in cases where the SQL Repository component’s useDat abaseQuer i es property is set to f al se.

Parameterized Query API

The use of parameters in a Quer y is implemented by a basic interface,

at g. reposi t ory. Par anet er Support Vi ew, which extends at g. r eposi t ory. Reposi t oryVi ew. The

Par anet er Suppor t Vi ewinterface provides additional method signatures to the execut eQuer y() methods

provided in Reposi t or yVi ew. This means that for every execut eQuer y() method, there is a similar one with
an optional Obj ect [] argument representing parameter values for any parameters in the Query that is passed
in. For example:

public Repositorylten{] executeQuery(Query pQuery,
oj ect[] pParanet er Val ues)

Each element in the pPar anet er Val ues array corresponds to a parameter in the given Query.

pPar anet er Val ues[ 0] corresponds to the first parameter in the Quer y, pPar anmet er Val ues[ 1] corresponds
to the second parameter in the Quer y, and so on. When you create a Query, you must remember the number of
parameters and their order, especially in the case of compound queries that use AND and OR operators. You can
use the Query. get Quer yRepr esent ati on() method to obtain a string of the query representation including
all parameter locations.

Also, the at g. r eposi t ory. Quer yBui | der interface is extended by an interface named
at g. reposi t ory. Par amet er Suppor t Quer yBui | der . This interface adds a single method to create a
parameter Quer yExpr essi on that can be used in queries created by the Par anet er Suppor t Quer yBui | der:

public QueryExpression createParanet er Quer yExpressi on()
t hrows RepositoryException

The at g. adapt er . gsa. GSAVi ewclass used by the SQL repository implements the
at g. reposi tory. Par anet er Support Vi ewinterface, and the at g. adapt er. gsa. query. Bui | der class
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implements the at g. r eposi t ory. Par anet er Suppor t Quer yBui | der interface. This makes parameterized
queries available in the SQL repository.

Query Types that Support Parameters

Not every query type in the SQL repository can have parameters in every argument. The following
Quer yBui | der methods support parameters, with the specified limitations:

Method Parameter Locations

creat eConpari sonQuery Either expression or both expressions can be a parameter.

creat ePatt er nMat chQuery Only the pat t er n argument can be a parameter.

creat eText Sear chQuery Only the sear chst ri ng argument can be a parameter.

creat el ncl udesQuery Only the col | ecti on argument (the first argument) can be a parameter,
and it must be multi-valued.

creat el ncl udesAnyQuery Either expression or both expressions can be a parameter (and they must
be multi-valued in all cases).

QueryCache and Parameterized Queries

When a query is cached, any parameter values entered at execution time are included in the

Quer yCacheEnt r yKey, and queries with dissimilar values are cached separately. For example, if the same query
is executed twice, each time with different parameter values, two entries are created in the Quer yCache. If the
query is executed again with parameters that were already used, the query should be found in cache.

Parameterized Query Example

The following is an example of how you might use a parameterized query. Note that error handling is not dealt
with in these examples.

Suppose you wanted to create a query like this:
firstName = 'Jerry'
Then, you want to change that to
firstNane = ' Phil"’
Query Example without Parameters

The first example shows how to do this without the use of parameters:

/1 Get the repository through our nmade up getRepository( ) call
Repository rep = get Repository();

RepositoryltenDescriptor desc = rep.getltenDescriptor("user");
Reposi toryVi ew vi ew = desc. get RepositoryVi ew();
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QueryBui | der gb = vi ew. get QueryBui | der ();

/1 Build our first Query

/1 firstName = 'Jerry’

Quer yExpression firstNaneProp = gb. creat ePropertyQueryExpression("firstName");

Quer yExpression jerryVal ue = gb. creat eConst ant Quer yExpr essi on

(new String("Jerry"));

Query firstNameQuery = qb. creat eConpari sonQuery(firstNaneProp, jerryVal ue,
Quer yBui | der. EQUALS) ;

/] Execute our first Query
Repositorylten]] jerryltens = view executeQuery(firstNameQuery);

/1 Set up our second Query now

Quer yExpressi on phil Val ue = gb. creat eConst ant Quer yExpressi on(new String("Phil"));
firstNaneQuery = qgb. creat eConpari sonQuery(firstNaneProp, phil Val ue,

Quer yBui | der. EQUALS) ;

/1 Execute our second Query
Repositoryltenf] philltems = view executeQuery(firstNameQuery);

Query Example with Parameters

With the use of parameters in your queries, you can create a reusable Query as in the example that follows. Note
that the view used is a Par amet er Support Vi ewinstead of a Reposi t or yVi ew.

/1 Get the repository through our nade up get Repository( ) call

Repository rep = getRepository();

Reposi toryltenDescriptor desc = rep.getltenDescriptor("user");

/1 Qur RepositoryViewis a ParaneterSupportView this tine, so we know it supports
/] paraneters in Queries

/1 Note — this assunes we have advanced know edge that this viewis an instance of
/1 a Paranet er Support Vi ew

Par amet er Support Vi ew vi ew = (Par anet er Support Vi ew) desc. get Reposi toryVi ew() ;

Par amet er Support QueryBui | der gb = vi ew. get QueryBui | der () ;

/1 Builder our first Query up
/1 firstName = 'Jerry’
Quer yExpression firstNameProp = gb. creat ePropertyQueryExpression("firstNanme");
Quer yExpr essi on par anet er Val ue = gb. cr eat ePar anmet er Quer yExpr essi on() ;
Query firstNameQuery = gb. creat eConpari sonQuery
(firstNanmeProp, paraneterValue, QueryBuilder. EQUALS);

/1 Execute our first Query

Obj ect[] args = new Object[1];

args[0] = new String("Jerry");

Repositorylten]] jerryltens = view executeQuery(firstNameQuery, args);

/1 Set up our second Query now
args[0] = new String("Phil");
Repositorylten{] philltens = view executeQuery(firstNaneQuery, args);

The first example creates a new constant Quer yExpr essi on in order to change the name from Jerry to

Phi | . This also requires a new instance of a comparison Quer y to use the new Quer yExpr essi on. The second
example increases efficiency by creating just one Quer y object, and changing the value of the desired name in
an Obj ect array that is passed to the execut eQuer y method. This also lets you cache a Quer y in your internal
application (above the query cache layer), and pass in varying parameter values at execution time.
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Named Queries

A named query is a Repository Quer y or SQL statement that can be invoked by name. With named queries, you
can reuse the same query object as often as needed. You can define named queries in an item descriptor; you
can also create them in Java code through repository APIs.

Note: Named queries are supported only in SQL and Integration repositories.

Named Queries and Item Inheritance
Item descriptor subtypes inherit the named queries defined for their parent item types. For example, a financial
application might define a user item type withi nvest or and br oker subtypes. If the user item descriptor

defines a named query get User sByLogi n, thei nvest or and br oker subtypes also have access to the same
named query.

Named Queries in an SQL Repository Definition File

You can define a named query in an <i t em descri pt or > element in an SQL repository definition file. A named
query is defined in a <named- quer y> element. For example, given the following RQL query:

| ast Name ENDS W TH "son"

you can define a named query as follows:

<itemdescriptor nanme=...>

<naned- query>
<rgl - query>
<query- name>nyQuer y</ quer y- nane>
<rqgl >l ast Name ENDS W TH "son"</rql >
</rqgl -query>
</ naned- query>
</itemdescriptor>

An item descriptor can define named queries in three ways:
» RQL Named Queries (page 87)
+ SQL Named Queries (page 88)
+ Stored Procedures (page 89)
RQL Named Queries

An RQL named query can use all syntactical options that available to the Repository Query Language (page 18),
including parameters and fields in parameters.

The RQL statement is defined in an <r gl - quer y> element. For example:

<i temdescriptor name=...>
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<naned- query>
<rql - query>
<quer y- name>nyQuer y</ query- name>
<rgl >nane = ?0. name AND age = ?1.age</rqgl >
</rql -query>
</ naned- query>
</itemdescriptor>

SQL Named Queries

An SQL named query defines a query’s SQL statement in an <sql - quer y> element. SQL named queries can

include database-specific keywords.

For example:

<i temdescriptor name=...>

<naned- query>
<sql - query>

<quer y- nane>nyQuer y</ quer y- name>

<sql >

select id,first_name,|ast_nane from dps_user WHERE | ogi n=?

</ sql >

<returns>id, firstNane, | ast Nane</returns>
<i nput - par anet er -t ypes>j ava. | ang. Stri ng</i nput - par anet er -t ypes>
<dependenci es>| ogi n</ dependenci es>

</ sql - query>
</ naned- query>

</itemdescriptor>

The following table describes the child elements that are valid within an <sql - quer y> element:

Element

<sql >

Description

Contains the SQL column and table names (not the property names
defined by the repository). The <sql > element must also include the
ID from the primary table in the item descriptor. If the ID for an item
descriptor is defined as a composite ID (using two or more columns), all
columns in the composite ID must be selected.

Caution: Named queries must be read-only. The SQL statement must
not include actions that update the datastore—for example, | NSERT or
DELETE. Doing so can yield unpredictable results.

<returns>

A comma-separated list of Repository property names returned by this
query. These property names let you know the type of the column when
reading values from the returned Resul t Set .

<dependenci es>

Indicates which properties this query depends on. If any properties in
the <dependenci es> element change, remove this query from the
query cache. These properties are typically those referenced in the SQL
statement’s WHERE clause.
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Element Description

<i nput - par anet er - t ypes> A comma-separated list of classes that must be instantiated for query
parameters. There must be one value for each parameter. For example,
given three query String parameters, the <i nput - par amet er - t ypes>
element must be set as follows:

<i nput - par anet er - t ypes>
java.lang. String, java.lang.String, java.lang. String
</input - paranet er-types>

This tag serves two purposes.
- Enables type checking during query execution .

- Specifies the number of required query parameters.

The properties that are used in the <r et ur ns> element must be:

+ Defined as readable in the repository.

« Persistent properties defined in a table tag and not transient properties.

+ Single-valued (multi-valued properties are valid only if they are composite IDs).

The property columns are returned in the same order as specified in the <r et ur ns> tag. Because users do
not need to define an explicit Reposi t or yPropert yDescri pt or for the ID property, the ID property can be
omitted from the <r et ur ns> element, but it must exist in the SQL statement as the first column(s) selected.

The <r et ur ns> element is optional: sel ect statements can return only the ID property. The <r et ur ns>
element should specify the ID property only if the item descriptor explicitly defines it with the <pr oper t y>

element. Otherwise, the value in the i d- col unm- nane attribute of the <t abl e> tag is used as the name of the

ID column.
Stored Procedures

An SQL named query can reference a stored procedure by qualifying the <sqgl > element with the attribute

setting st or ed- pr ocedur e=t r ue. In this case, the <r et ur ns> and <dependenci es> tags must conform to the

stored procedure’s returns and constraints. For example:

<i temdescriptor name=...>

<naned- query>
<sql - query>
<query- name>nyQuer y</ query- nanme>
<sql stored-procedure="true">
{ call nyStoredProcedure (?, ?) }
</ sql >
<returns>id, firstNane, | ast Nane<r et ur ns>
<i nput - paraneter-types>j ava. |l ang. String, java.lang. String
</ i nput - par anet er-types>
<dependenci es>| ogi n</ dependenci es>
</ sql - query>
</ naned- query>
</itemdescriptor>
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The body of the <sql > tag for a stored procedure must use the syntax required by java.sql.CallableStatement.
The following requirements apply:

+ Curly braces must enclose the Cal | abl eSt at enent .

+ AcCal |l abl eSt at ement typically has two formats: for procedures, which do not have an explicit return value,
and one for functions, which do. Non-Oracle stored procedures in the SQL repository must use pr ocedur e
syntax, as in the previous example.

+ Question (?) marks indicate parameters. In stored procedures, parameters can be one of the following:
+ I Nt Values go in the database.
+ QOUT: Values come out of the database.
+ INOUT: Values can go in and come out.

The SQL repository supports only I Nparameters. OUT and | NOUT parameters are valid only for Oracle stored
procedures.

A stored procedure must return a java.sql.ResultSet. Most JDBC drivers do so by default, but there are
exceptions. Oracle, for example, requires some special tuning, as described in the next section.

Caution: The stored procedure must be read-only; it must not include actions that update the datastore—for
example, | NSERT or DELETE. Doing so can yield unpredictable results.

Using Stored Procedures with Oracle Databases

An Oracle stored procedure returns a Resul t Set only if it is defined to do so (see Returning a JDBC result set
from an Oracle stored procedure). The body of the <sql > element must reference the stored procedure with the
functi on syntax,. For example:

{ ? =call nmyOracl eProcedure (?, ?) }
You indicate the returned value through this notation:
? =

Note: You should consider wrapping existing stored procedures with procedures so the results are formatted to
conform with Oracle ATG Web Commerce SQL repository requirements.

Java Code Access to Named Queries

The following Java code can access and execute any parameterized SQL named query:

import atg.repository.*;

/'l somehow get item descriptor
RepositoryView view = itenDesc. get RepositoryVi ew();

try {
if(!(viewinstanceof NamedQueryView))
t hrow new Servl et Excepti on
("view" + view getViewNane() + " is not a NanedQueryView');
NamedQuer yVi ew nVi ew = (NanedQueryVi ew) vi ew,
Query namedQuery = nVi ew. get NanedQuer y( quer yNane) ;
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if(!(viewinstanceof ParaneterSupportView))
t hrow new Servl et Excepti on
("view" + view getViewNane() + " is not a ParaneterSupportView');
return ((ParaneterSupportView)vi ew). execut eQuery(namedQuery, args);
}

catch (RepositoryException re) {
if (pServlet.isLoggingError())
pServlet.logError("unable to execute query due to RepositoryException",re);
throw re;

}

Any repository that extends at g. r eposi t ory. Reposi t or yVi ew npl can access the base NanmedQuery
feature.

The following sections describe the named query API:
+ NamedQueryView Interface (page 91)
» QueryDescriptor (page 92)

NamedQueryView Interface

Interface at g. r eposi t ory. NanedQuer yVi ewprovides methods to create and access named queries.
This interface extends at g. r eposi t ory. Reposi t or yVi ew. Oracle ATG Web Commerce provides an
implementation: the class at g. r eposi t ory. Reposi t or yVi ewl npl , which supports the use of named queries.

The NanedQuer yVi ewinterface includes the methods described in the following table:

Method Description

creat eNamedQuery public void createNanedQuery(String pQueryName, Query pQuery)

Creates an association in the Reposi t or yVi ewbetween a name and a Query
object. After this association is created, you can call get NanedQuer y to get the
Quer y object to be used for execution. If this method is called with a pQuer yNane
that is already assigned a Quer y, the existing Quer y is overwritten with the new

Query

get NanmedQuery public Query get NamedQuery(String pQueryNane)

Gets the Quer y object associated with the given name. If no such entry was
created for the given String, null is returned.

get NanedQuer yNanes public String[] getNamedQueryNanes()

Returns the names of all Named Queries that this Reposi t or yVi ewknows about,
or null if there are none.

get QueryDescri ptor public QueryDescriptor getQueryDescriptor(String pQueryNane)

Returns a Quer yDescri pt or object that describes aspects of the requested
NanedQuer y. If there is no named query by the given name, null is returned.
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Method Description

get Quer yNane public String get QieryNanme(Query pQuery)

Returns the name of the given Quer y, if any exists. Otherwise, null is returned.

QueryDescriptor

Interface at g. r eposi t ory. QueryDescri pt or defines methods for an object that describes a Repository
Query and associates a Repository Query object with a user-defined String. It defines the following methods:

public Query getQuery()
public String get QueryNane()

The at g. reposi tory. query. QueryDescri ptorlnpl classis the base implementation of the
QueryDescri pt or interface and the at g. adapt er. gsa. query. GSAQuer yDescr i pt or classis the SQL
repository’s subclass of Quer yDescri pt or | npl .

Text Search Queries

The SQL repository supports full text searches via the Quer yBui | der . cr eat eText Sear chQuer y() method.
In order for full text search queries to work, you must have a supported full text search engine installed and
configured.

The following example demonstrates use of the full-text query feature. This class can be found in:
<ATGL1di r >/ DAS/ src/ Javal at g/ adapt er/ gsa/ sanpl e/ Ful | Text Query. j ava

It must be run from DYNAMO_HOME. It also requires a repository definition file named gsa- t enpl at e. xm to be
in the current directory.

package atg. adapter. gsa. sanpl e;
import atg.repository.*;

public class Full Text Query
ext ends Harness

{

/** O ass version string */
public static final String CLASS VERSI ON =
"$ld: Full Text Query.java,v 1.1 2000/03/20 19:39: 31 nstewart Exp $";

/**
* Run our sanple.
* @aram pRepository repository to use
* @xception RepositoryException if there is repository trouble
**/
public void go(Repository pRepository)
t hrows RepositoryException

{
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/1 print header

pl n("### Runni ng Sanpl e Full-Text Query ###");
pl n( CLASS_VERS| ON) ;

pin("");

/*

** This exanpl e denonstrates how do performsonme sinple full-text repository
** queries. In the repository APl all queries are performed using Query
** or QueryExpression objects. A QueryExpression is a building block you
** can use to create sinple or conplex queries. A Query is a repository
** query that can be executed. A Query can also be used as a building

** plock to create nore conplicated queries. Here we performa sinple

** query to find user repository itenms whose story property

** jncludes text in which the word 'dog' appears within 10 words of the
** word 'cat'

*/

/1 queries are created using QueryBuil ders and executed by

/1 RepositoryViews. A Query is defined in the context of a specific item
/1 descriptor and thus nust be built and executed with the right

/1 QueryBuil der and RepositoryVi ew.

Reposi toryl tenDescri ptor userDesc = pRepository.getltenDescriptor("user");
Reposi t oryVi ew user Vi ew = user Desc. get Reposi toryVi ew();

QueryBui | der userBuil der = user Vi ew. get QueryBui | der ();

/] create a QueryExpression that represents the property, story
Quer yExpr essi on comment =
user Bui | der. creat ePropertyQueryExpression("story");

/] create a QueryExpression that represents a search expression
/1 using the NEAR operator.
Quer yExpr essi on dogNear Cat =
user Bui | der. cr eat eConst ant Quer yExpr essi on(" NEAR((dog, cat), 10)");

/1 define the format being used by the search expression
/] appropriate to the database being used. This assunes an Oracle
/1 database with the interMedia/Context full-text search option
/1 installed.
Quer yExpression format =

user Bui | der. cr eat eConst ant Quer yExpr essi on(" ORACLE_CONTEXT") ;

/Il pick a mninumrequired score that the results nust neet or exceed
/1 in order to be returned by the full-text search engine.
/'l See your search engine vendor's docs for nmore informati on on the meaning
/1 and use of the score val ue.
Quer yExpressi on minScore =
user Bui | der. cr eat eConst ant Quer yExpr essi on(new | nteger (1));

/1 now we build our query: comrent contains 'dog’ within 10 words of 'cat’
Query dogTenWdr dsNear Cat =
user Bui | der. creat eText Sear chQuery(coment, dogNear Cat, format, m nScore);

/1 finally, execute the query and get the results
Repositorylten{] answer = userVi ew. execut eQuery(dogTenWr dsNear Cat) ;

pl n("runni ng query: story contains 'dog' within 10 words of 'cat' ");
if (answer == null)
{

pln("no itens were found");
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el se

{
for (int i=0; i<answer.length; i++)
pln("id: " + answer[i].getRepositoryld());

| **

* Main routine. This exanple uses no command |ine argunents

*x [

public static void main(String[] pArgs)
throws Exception

{
runPar ser (Ful | Text Query. cl ass. get Nane(), pArgs);

}

} /1 end of class Full Text Query

You can specify what properties a text search query should search, with the t ext - sear ch- properti es
attribute in the <i t em descri pt or > tag that defines an item type. For example, the following value indicates
that a text search should examine the keywor ds and cont ent properties for matches:

<item descriptor name="newsltens
t ext-search-properti es="keywords, content">

Simulating Text Search Queries

As a convenience feature, the SQL repository can simulate full text searches with the SQL LIKE operator. If full
text searching is not available for your database, you can substitute pattern matching queries for text search
queries by setting the following property in the GSAReposi t or y component:

si mul at eText Sear chQueri es=true

The SQL repository converts text search queries into CONTAINS pattern match queries, which are implemented
with the SQL LIKE operator.

Simulated text search queries are useful for demos and standalone development when one wants to putin
place the cr eat eText Sear chQuer y() API calls without having to set up a text search engine. However,
simulated text queries are extremely inefficient and are not supported for production systems. A simulated text
search query with LIKE typically causes a table scan, so avoid simulated queries in production.

Wildcards in Queries

Databases often treat %and _ as wildcard characters. Pattern-match queries in the SQL repository (such as
CONTAINS, STARTS WITH, or ENDS WITH), assume that a query that includes %or _ is intended as a literal search
including those characters and is not intended to include wildcard characters. The query generated therefore
uses an escape character in front of the characters %and _ in pattern-match queries. One exception applies:
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a pattern-match query can be used to simulate a text search query; in that case wildcards should be passed
through.

You can disable this behavior by setting the escapeW | dcar ds property of the SQL Repository component to
fal se.

The escape characteris\ (backslash) by default. You can set a different escape character through the
wi | dcar dEscapeChar act er property of the SQL repository component.

Not Queries and Null Values

Comparison and pattern-match repository queries do not return items where the property queried is null. The
following queries are the operators of the comparison or pattern-match queries that exhibit this behavior:

= = < <= > >= CONTAINS, STARTS WTH, ENDS W TH

For example, if your query is bal ance = 101 or bal ance < 101, the query does not return an item whose
bal ance property is null. However, if your query is bal ance ! = 101, the query still does not return an item
whose bal ance property is null.

If you wish your query to return items whose queried property is null, you may use an IS NULL query, oran IS
NULL clause as part of an OR query, for example:

(bal ance !'= 101) OR (bal ance IS NULL)

Outer Joins

By default, the SQL repository uses outer joins in queries that involve auxiliary tables. Different database vendors
use different syntax to create outer joins. The Oracle ATG Web Commerce platform automatically sets the

out er Joi nSupport property of the GSAReposi t or y component to specify the appropriate type of outer join
to be used by the SQL repository. You can also configure this property manually, using the following values:

Value Database | Description

Vendor
sql92 Use FROM t abl ex x LEFT QUTER JO N tabley y ON x.id =vy.id
jdbc Similar to sql 92 but uses JDBC escape syntax{oj ... } totell the JDBC

driver to convert to native join syntax.

plus-equals Oracle X +=y
star-equals Microsoft X =%y
informix Informix FROM QUTER t abl ex
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Value Database Description
Vendor

none Use inner joins rather than outer joins.

Table Ownership Issues

If the user does not own the database tables used by the SQL repository, you must configure the repository so
when the repository is initialized, it can determine the column types in the tables. If you have not configured the
table ownership correctly, you may get an “unknown JDBC types for property” error.

The <t abl e> tag supports several attributes that let you configure table ownership:
» metaDataSchemaPattern (page 96)
» metaDataCatalogName (page 96)
+ tablePrefix (page 96)
+ metaDataSynonymTableName (page 96)
metaDataSchemaPattern

Specifies the name of the database account used to create the tables that underlie the repository.

metaDataCatalogName

Specifies a catalog name. If the user does not own the table to be used by the repository, this attribute can be
used once during repository initialization in a call to determine the column types.

tablePrefix

If the user does not own the table used by the repository, the t abl ePr ef i x lets you construct a qualified table
name. This attribute is not used during the initial metadata query, but if present is prepended to the table name
when inserts or updates are made. For example:

<attribute name="tabl ePrefix" val ue="nyPrefix."/>

For instance, the following snippet sets dps_user to uset esti ng2 as the schema name for the metadata call.
The string t est i ng2. prepended to the table name for all other queries.

<gsa-tenpl at e>

<tabl e nanme="dps_user" type="pri mary" id-col um-nanme="id">
<attribute name="tabl ePrefix" val ue="testing2."/>
<attribute name="netaDat aSchemaPattern" val ue="testing2"/>

metaDataSynonymTableName

If a database schema uses a synonym to reference a table in another schema, and the synonym and table names
are different, the <t abl e> tag must set the net aDat aSynonyniTabl eNane attribute to the source table’s name.
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On startup, a repository uses this attribute to identify the source table so it can obtain the database metadata
and validate the table definition.

Constraints

In using these attributes, be sure use the same case (upper, lower, mixed) that your database uses to store object
identifiers. For example, Oracle stores its identifiers in uppercase. So, you set net aDat aSchemaPat t er n to
DYNAMDinstead of Dynano. See the JavaDoc for j ava. sql . Dat abaseMet aDat a. get Col umms() for more
information. See also the Logging and Data Collection chapter of the Platform Programming Guide for more
information about these attributes.

Setting Ownership at the Repository Level

You can specify ownership for all repository tables by setting the SQL repository component properties
met aDat aSchemaPat t er n, met aDat aCat al ogNang, and t abl ePr ef i x. These settings can be overridden by
individual tables that set the corresponding attributes.

Unsupported Queries in the SQL Repository

The SQL repository does not support queries of the following types:

i ncl udesAl |
el ement At
i ndexOf
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9 Localizing SQL Repository
Definitions

You can use Java resource bundles to make it easier to localize an SQL repository definition. By using resources
for repository item properties used in the ATG Control Center’s Repository Editors, you can display labels and
values suitable for the Repository Editor user’s locale.

The SQL repository localization feature enables you to use resource files to localize:

+ The values of the di spl ay- name and descr i pt i on of both item descriptors and properties

« The cat egory of properties

+ The strings used for representing values of enumerated property types

Defining a Resource Bundle

To localize these values, first you must associate a resource bundle usingan <attri bute
nane="r esour ceBundl e". .. />taglike:

<attribute name="resourceBundl e" val ue="resour ceBundl eNane"/ >
You can use the <at t r i but e> tag to set the resource bundle at the property, table, or item descriptor level. A

property uses its own r esour ceBundl e attribute if it is set. If not, it looks for ar esour ceBundl e attribute setin
its <t abl e> tag, then for ar esour ceBundl e attribute setin its <i t emr descr i pt or > tag. For example:

<itemdescriptor name="user" ....>
<attribute name="resourceBundl e" val ue="atg. userprofiling.Profil eResources"/>

If you use xni - conbi ne="append" to add properties to an item descriptor defined in a different configuration
layer, do not set the r esour ceBundl e attribute in the item descriptor, as it overwrites the setting of

r esour ceBundl e in the other configuration level. Set the r esour ceBundl e at the table or property level
instead.
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Localizing Properties

To localize labels used in a Repository Editor, use the localizable attributes, as follows:

Standard Label Attribute Localizable Label Attribute
display-name display-name-resource
description description-resource
category category-resource

For example, to localize the di spl ay- name, use the di spl ay- nane- r esour ce attribute instead of the
di spl ay- nane attribute:

<itemdescriptor nane="user"
di spl ay- nane-resour ce="it enmDescri pt or User" >
<attribute name="resour ceBundl e"
val ue="at g. userprofiling. UserProfil eTenpl at eResour ces"/ >

Then, for each locale you want to support, create resource bundle properties files for each repository definition.
Each resource bundle consists of a list of keys defined in the resource label attributes, with the localized value.

The User Prof i | eTenpl at eResour ces. properti es resource bundle referred to in the preceding example
contains this entry:

i tenDescri pt or User =User

Localizing Enumerated Properties

You can also localize the string values that correspond to each option value in an enumerated property, with
the r esour ce attribute in the <opt i on> tag. As with label attributes, a localized enumerated property needs
to have a resource bundle defined for it at the property, table, or item descriptor level. Then, you can specify the
resource key that holds the localized string value with the r esour ce attribute, as in this example:

<property nane="enmil Status" ... data-type="enunerated" ...>
<option resource="email St at usUnknown" code="0"/>

When you specify a default, use the resource name as the value, such as:

<property nane="enmil| Status" ... data-type="enunerated"
defaul t ="emai | St at usUnknown" ... >
<attribute name="useCodeFor Val ue" val ue="fal se"/>
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<option resource="emai |l St at usUnknown" code="0"/>

<option resource="email StatusValid" code="1"/>

<option resource="email Statuslnvalid" code="2"/>
</ property>

Use caution when localizing the strings used for enumerated types. If you have useCodeFor Val ue settotr ue,
calling get Pr oper t yVal ue does not return the localized property value. To display the localized value on a
page, include the localized string in your page, using a Swi t ch servlet bean to choose the proper value.

For more information about resource bundles and localization, see the Internationalizing a Dynamo Web Site
chapter in the Platform Programming Guide.
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10 SQL Repository Caching

Efficient database access is important to many Oracle ATG Web Commerce applications. You should design
an application so it requires minimal access to the database and ensures data integrity. An intelligent caching
strategy is central to achieving these goals. The following sections describe how to use SQL repository caches:

+ Item and Query Caches (page 103)

+ Caching Modes (page 104)

+ Simple Caching (page 106)

+ Locked Caching (page 106)

+ Distributed Caching Modes (page 114)
« Distributed TCP Caching (page 115)

+ Distributed JMS Caching (page 118)

+ Distributed Hybrid Caching (page 119)
+ Cache Configuration (page 124)

* Monitoring Cache Usage (page 127)

+ Caching by Repository IDs (page 129)
» Restoring Item Caches (page 129)

+ Preloading Caches (page 130)

+ Enabling Lazy Loading (page 131)

+ Cache Flushing (page 134)

Item and Query Caches

For each item descriptor, an SQL repository generally maintains two caches:
+ Item Caches (page 104)
* Query Caches (page 104)

Note: Item descriptors within an inheritance tree share the same item cache. For more information, see Cache
Configuration (page 124).
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Item Caches

Item caches hold the values of repository items, indexed by repository IDs. Item caching can be explicitly
enabled for each item descriptor. Even if caching is explicitly disabled, item caching occurs within the scope of
each transaction (see Disabling Caching (page 105)).

An item cache entry is invalidated when that item is updated. The scope of an entry’s invalidation depends on
its caching mode. For example, when an item is changed under simple caching mode, only the local cache entry
is invalidated; other Oracle ATG Web Commerce instances are not notified. Oracle ATG Web Commerce provides
several different Distributed Caching Modes (page 114) to invalidate items across multiple instances.

Query Caches

Query caches hold the repository IDs of items that match given queries. When a query returns repository items
whose item descriptor enables query caching, the result set is cached as follows:

+ The query cache stores the repository IDs.
+ The item cache stores the corresponding repository items.

Subsequent iterations of this query use the query cache’s result set and cached items. Any items that are missing
from the item cache are fetched again from the database.

Query caching is turned off by default. If items in your repository are updated frequently, or if repeated queries
are rare, the benefits of query caching might not justify the overhead that is incurred by maintaining the cache.

A query cache entry can be invalidated for two reasons:
+ A cached item property that was specified in the original query is modified.
+ Items of a queried item type are added to or removed from the repository.

Note: Queries that include derived item properties are never cached.

Caching Modes

The SQL repository supports the following caching modes:

+ Simple Caching (page 106) handles caches in each server locally; no attempt is made to synchronize
updates across multiple server instances.

» Locked Caching (page 106) uses read and write locks to synchronize access to items stored by multiple
caches.

+ Distributed TCP Caching (page 115) uses TCP to broadcast cache invalidation events to all serversin a
cluster.

« Distributed JMS Caching (page 118) uses JMS to broadcast cache invalidation events to all serversin a
cluster.

+ Distributed Hybrid Caching (page 119) uses TCP to send cache invalidation events only to those servers that
are known to cache the target items.
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« Distributed External Caching (page 124) stores cached data in an external distributed caching application.

Setting Caching Mode

Caching modes are set at the item descriptor level, through the <i t em descri pt or > tag’s cache- node
attribute. The default caching mode is Simple Caching (page 106). To set a different caching mode on an item
descriptor, set cache- node to one of the following values:

* sinple

» | ocked

* distributed

* distributedIVs

e distributedHybrid

Disabling Caching

When caching is disabled for an item, its property values are cached only during the current transaction, and
only if the transaction requires one or more of that item’s properties. This ensures a consistent view of item data
while the transaction is in progress. Thus, multiple calls to get Pr oper t yVal ue() for the same property within
the same transaction require only one database query. Cached item properties are reloaded from the datastore
for each transaction.

Caching should generally be disabled for application data that is exposed to changes by non-Oracle ATG
Web Commerce repository applications—for example, online banking data, where caching might need to be
disabled in order to ensure display of up-to-date user account balances. In some circumstances, you might
configure integration so the repository cache is invalidated when data is modified by an external application.

You can disable caching for items of a specified type, or for specific item properties:
» To set an item type’s caching mode, set its <i t em descri pt or > tag’s cache- node attribute to di sabl ed.

+ To disable caching for an individual property within an item descriptor, set the <pr oper t y> tag’s cache-
mode attribute to di sabl ed. Each property’s definition overrides the caching mode set for its item descriptor.
For example:

<itemdescriptor nane="user" cache-node="si nple">
<t abl e name="dps_user">
<property name="password" cache-node="di sabl ed" >

</t abl e>
Caution: If caching is disabled for an item type or individual item properties, any code that retrieves that item
requires access to the database, which can noticeably degrade application performance.
Global disabling

You can globally set item and query cache sizes to 0 for the entire repository, which effectively disables caching;
this is typically done for debugging purposes only. In order to set cache sizes to 0 on application startup, set two
SQL Repository component properties to true:

» di sabl el t enCachesAt St ar t up disables all item caches by setting their size to 0.
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+ di sabl eQuer yCachesAt St ar t up disables all query caches by setting their size to 0.

Inherited Caching Modes

You can set a property to inherit the default caching mode by setting its cache- npde attribute to i nheri t. This
setting can be useful when a property’s caching mode is set to disabled at one point in the configuration path
and you want to reset the property to the default caching mode at a later point.

Simple Caching

When caching mode is set to simple, each server maintains its own cache in memory. A server obtains changes
to an item'’s persistent state only after the cached entry for that item is invalidated. This mode is suitable

for read-only repositories such as product catalogs, where changes are confined to a staging server, and for
architectures where only one server handles a given repository item type.

You can ensure that an item'’s cached data is regularly refreshed by setting its item descriptor'si t em cache-
timeout attribute. This approach can prevent stale data from accumulating in the item cache, and avoids the
overhead of other caching modes. For many multi-server sites, setting this attribute to a low threshold, such as
one minute, incurs only a low-risk delay in caching the latest data. See Cache Timeout (page 126) for more
information.

Locked Caching

A multi-server application might require locked caching, where only one Oracle ATG Web Commerce instance at
a time has write access to the cached data of a given item type. You can use locked caching to prevent multiple
servers from trying to update the same item simultaneously—for example, Commerce order items, which can be
updated by customers on an external-facing server and by customer service agents on an internal-facing server.
By restricting write access, locked caching ensures a consistent view of cached data among all Oracle ATG Web
Commerce instances.

Prerequisites

Locked caching has the following prerequisites:

+ Item descriptors that specify locked caching must disable query caching by setting their quer y- cache- si ze
attribute to 0.

+ Arepository with item descriptors that use locked caching must be configured to use a ClientLockManager
Component (page 107); otherwise, caching is disabled for those item descriptors. The repository’s
| ockManager property is set to a component of type at g. ser vi ce. | ocknanager . Cl i ent LockManager .

+ Atleastone C i ent LockManager on each Oracle ATG Web Commerce instance where repositories
participate in locked caching must be configured to use a Ser ver LockManager .

+ A ServerLockManager Component (page 107) must be configured to manage the locks among participating
Oracle ATG Web Commerce instances.
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ClientLockManager Component

If an SQL repository contains item descriptors that use locked caching, set the Repository component'’s
| ockManager property to a component of type at g. ser vi ce. | ocknmanager . C i ent LockManager . Oracle
ATG Web Commerce provides a default d i ent LockManager component:

/ at g/ dynano/ servi ce/ C i ent LockManager

Thus, you can set an SQL Repository’s | ockManager property as follows:

| ockManager =/ at g/ dynano/ servi ce/ d i ent LockManager
ClientLockManager Properties

A d ient LockManager component must be configured as follows:

Property Setting
useLockSer ver t r ue enables this component to connect to a Ser ver LockManager
| ockSer ver Addr ess Host address of the Ser ver LockManager and, if set, the backup

Ser ver LockManager

| ockSer ver Port The ports used on the Ser ver LockManager hosts, listed in the same
orderasinl ockSer ver Addr ess

For example, given two Ser ver LockManager s on hostst arti ni . acnme- wi dgets. comandcorel | i . acre-
wi dget s. com where both use port 9010, the d i ent LockManager is configured as follows:

$cl ass=at g. servi ce. | ockmanager. d i ent LockManager

| ockSer ver Address=tarti ni.acme-w dgets.comcorelli.acme-w dgets.com
| ockSer ver Port =9010, 9010

uselLockServer =t rue

Note: The | i veconf i g configuration layer always sets useLockSer ver to true.

ServerLockManager Component

The Ser ver LockManager synchronizes locking among various Oracle ATG Web Commerce servers, so only one
at a time can modify the same item. At least one Oracle ATG Web Commerce server must be configured to start
the/ at g/ dynano/ ser vi ce/ Ser ver LockManager component on application startup.

To do this, add the Ser ver LockManager to thei ni ti al Servi ces property of / at g/ dynano/ ser vi ce/
Initial inthe ServerLockManager server's configuration layer. For example:

<ATGl1di r >/ home/ | ocal confi g/ at g/ dynano/ service/Initial.properties

This properties file sets the i ni ti al Servi ces property as follows:

#/ horre/ | ocal confi g/ at g/ dynano/ service/lnitial.properties:
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initial Servi ces+=Server LockManager

ServerLockManager Failover

You can configure two Ser ver LockManager s, where one acts as the primary lock server and the other
serves as backup. The primary Ser ver LockManager is determined by a string comparison of two lock server
property settings, | ockSer ver Addr ess and | ockSer ver Port , where the server with the lower string value is

designated as the primary Ser ver LockManager .

On detecting failure of the primary Ser ver LockManager , the backup Ser ver LockManager takes over and
clients redirect lock requests to it. If both Ser ver LockManager s fail, caching is disabled and all data is accessed
directly from the database. Caching resumes when the one of the Ser ver LockManager s restarts.

ServerLockManager Properties

A Ser ver LockManager component is configured with the following properties:

Property

Description

port

This server’s port

ot her LockSer ver Addr ess

The other Ser ver LockManager address

ot her LockSer ver Por t

The port of the Ser ver LockManager specified in
ot her LockSer ver Addr ess

ot her Server Pol | I nt erval

The interval in milliseconds that this server waits before
polling the server specified in ot her LockSer ver Addr ess

wai t Ti meBef oreSwi t chi ngFr onBackup

The time in milliseconds that this server waits after
detecting that the primary Ser ver LockManager
has failed, before taking over as the primary
Server LockManager

For example, given Ser ver LockManagerstarti ni.acme-w dgets. comandcorel |i.acne-w dgets. com
running on port 9010, their respective configurations might look like this:

# tartini:9010

$cl ass=at g. servi ce. | ocknmanager . Server LockManager

port=9010

ot her LockServer Address=corel | i . acme-w dgets. com

ot her LockSer ver Port =9010
ot her Server Pol | | nt er val =2000

wai t Ti mneBef or eSwi t chi ngFr onBackup=10000

# corelli:9010

$cl ass=at g. servi ce. | ockmanager. Server LockManager

port=9010

ot her LockSer ver Address=tartini.acne-w dgets. com
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ot her LockSer ver Port =9010
ot her Server Pol | | nt er val =2000
wai t Ti neBef or eSwi t chi ngFr onBackup=10000

Running ServerLockManager and Page Servers

A Server LockManager should not run in the same Oracle ATG Web Commerce instance as a page server that
handles user sessions. By running the Ser ver LockManager in a separate Oracle ATG Web Commerce instance,
the overhead of managing locks has no impact on user sessions; and the page server can restart independently
of the Ser ver LockManager .

Processing Lock Requests

When an item type’s caching mode is set to locked, the repository must obtain read or write locks to items
before it can make them accessible to an application. Items that use locked caching mode can have one writer
or multiple readers at a time.

Write Lock Request

When an application updates an item, the item'’s repository requests a write lock from its G i ent LockManager .
If another transaction on the same Oracle ATG Web Commerce instance owns a write lock on the same item, the
d i ent LockManager can transfer the write lock, when available, to the pending request. Otherwise, it relays
the request to its Ser ver LockManager , which determines whether it has any lock entries for the item. The
ServerLockManager then processes the lock request as follows:

Existing Lock Entry ServerLockManager Action

None Grants write lock request, creates write lock entry for the item.

Read Asks C i ent LockManager s to release their read locks on the item. When all read
locks are released, grants the write lock request and creates a write lock entry for
the item.

Write Denies write lock request and adds the request to the queue of other pending
requests for the item. Grants the request when the item becomes available.

Note: A write lock request always has precedence over pending read lock requests.

Read Lock Request

When an application looks up an item, the item’s repository requests a read lock from its O i ent LockManager .
The d i ent LockManager relays this request to its Ser ver LockManager , which determines whether it already
has any lock entries for the item. It then processes the lock request as follows:

Existing Lock Entry ServerLockManager Action

None Grants read lock, creates read lock entry for the item.
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Existing Lock Entry ServerLockManager Action

Read Grants read lock, adds this O i ent LockManager to list of read locks for the item.

Write Denies read lock and adds the read lock request to the queue of other pending read
requests for the item. Grants the request when the item becomes available.

Processing Competing Lock Requests

When a transaction releases a write lock and multiple lock requests are pending for the locked item, the requests
are processed in the following order:

1. If any write lock requests are pending on the local Oracle ATG Web Commerce instance for the item, the
C i ent LockManager transfers the write lock to one of them.

2. If no write lock requests are pending locally for the item, the O i ent LockManager checks whether any
lock requests are pending on other Oracle ATG Web Commerce instances; if so, it releases the lock to the
ServerLockManager so it can grant one of those requests.

3. If no remote lock requests are pending, the C i ent LockManager checks whether any local read lock
requests are pending; if so, it releases the write lock and grants one of those requests.

Lock Lifespan

Lock ownership information is cached on the O i ent LockManager as long as the item itself remains in the
item cache. The lock can be passed among different transactions or threads on the Oracle ATG Web Commerce
instance without informing the Ser ver LockManager .

A read lock remains valid until one of the following events occurs:
+ The item is removed from the item cache.

» The Server LockManager requests that the lock be released—for example, in response to a write lock
request.

Isolation Levels

When an item type’s cache- node is set to | ocked, Oracle ATG Web Commerce uses read and write locks to
control which threads can access and change items of that type. The exact behavior depends on how you set
the isolation level for the item descriptor.

To minimize deadlocks when you use locked caching, configure item descriptors to use one of the following
repository isolation levels:

Isolation Level Description

readCommitted Oracle ATG Web Commerce obtains a read lock on an item when a transaction calls

(default) get | t emor get Proper t yVal ue. If the transaction tries to update the item, Oracle
ATG Web Commerce releases the read lock and tries to acquire a write lock.
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Isolation Level

r epeat abl eRead

Description

Oracle ATG Web Commerce obtains a read lock on an item when a transaction first
calls get I t emor get Proper t yVal ue. If the transaction tries to update the item,
Oracle ATG Web Commerce tries to convert the read lock into a write lock.

Unlike r eadCommi t t ed, the r epeat abl eRead isolation level prevents another
transaction from obtaining a write lock on the item.

serializable

Prevents different transactions from reading an item at the same time, whether from
the same server, or from different servers.

You set an item type’s isolation level in its <i t em descri pt or > tag as in the following example:

<itemdescriptor nane="nyltem cache-node="I ocked">
<attribute nanme="isol ati onLevel " val ue="readConmm tted"/>

</itemdescriptor>

Locking Exceptions

Attempts to obtain an item lock can yield one of the following exceptions:

Exception

Cause

Reposi t or yExcepti on Deadlock occurs on calls to get | t emor get | t enFor Updat e. This

exception is a wrapper for Deadl ockExcept i on.

Concur r ent Updat eExcept i on The isolation level is set to r epeat abl eRead and the transaction

cannot convert a read lock to a write lock—typically because another
transaction is trying to obtain a write lock at the same time, or is also
trying to convert a read lock to a write lock.

I'l'l egal Ar gunent Excepti on A transaction calls a method such as set Pr oper t yVal ue that does

not throw a Reposi t or yExcept i on. This exception is a wrapper for
Reposi t or yExcept i on, which wraps the pertinent exception.

Resolving Lock Contention

If excessive lock contention causes the lock server to become a bottleneck, you can distribute the load by
instantiating multiple server lock managers to handle competing lock requests. For example, the following
diagram shows a site with the following setup:

+ Repositories A, B, Y, and Z, where A and B each have two instances on different Oracle ATG Web Commerce

instances

+ Four client lock managers, where the client lock managers for repositories A and B reference server lock
manager SLM_AB, and client lock managers for repositories Y and Z reference server lock manager SLM_YZ
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« Two server lock managers that handle different sets of lock requests: SLM_AB and SLM_YZ
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In a distributed application where the same repository—for example, the ProfileAdapterRepository-runs on
multiple Oracle ATG Web Commerce instances, all repository instances must use the same ServerLockManager
component. In the previous diagram, two instances of repository A run on separate Oracle ATG Web Commerce
instances. Thus, their client lock managers must be set up to use the same server lock manager.
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Monitoring Lock Managers
The Dynamo Administration Interface pages for ClientLockManager and ServerLockManager components
display the state of the internal tables for each lock entry. To view this information, click Display Lock Table under
Service Info.

ClientLockManager lock table

The ClientLockManager lock table contains these columns:

Column Heading Value

Key A string that identifies the locked item with this format:

reposi tory-conponent -path:itemdescriptor-nane:itemid

Read owned Set to true or false, indicates whether this client lock manager has a read lock on
this item. Multiple client lock managers can simultaneously have the same read
lock. One read lock on an item prevents other processes from obtaining a write
lock.
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Column Heading

Write owned

Read requested
Write requested

Value

Set to true or false, indicates whether this client lock manager has a write lock on
the item.

Set to true or false, indicates whether a request is pending from another client to
obtain a read/write lock. The ServerLockManager forwards client requests to all
ClientLockManagers that own locks on the desired item.

This field is set to true only when the Read owned or Write owned field is set to
true and the lock request conflicts with active lock owners—for example, a write
lock is requested for an item by another client when this client has a thread with
active read ownership on that item.

Globally owned

Set to true if an active read or write lock exists that was acquired from the
ServerLockManager. If the ServerLockManager is unavailable, a client can
distribute locks but sets this field to false, indicating that the lock is valid only for
this client.

Write owner

The thread that owns this lock in this client.

Read owners

One or more threads that own this lock in this client.

Read waiters
Write waiters

The threads that are waiting for this lock.

ServerLockManager Lock Table

The ServerLockManager lock table contains these columns:

Column Heading

Value

Key

Write owner

A string that identifies the locked item with this format:
reposi tory-conponent -path:itemdescriptor-nanme:itemid

The client that owns this lock.

Read owners

Read waiters
Write waiters

One or more clients that own this lock.

The client IDs that are waiting for this lock.

Locking Scenarios and Workflows

A site that runs multiple Oracle ATG Web Commerce applications and uses Oracle ATG Web Commerce scenarios
or workflows should enable locked caching for item descriptors that pertain to scenarios and workflows, as
described in the Personalization Programming Guide. This setting is enabled when you use the | i veconfi g
configuration layer for the DSS and Publishing modules.
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Distributed Caching Modes

Oracle ATG Web Commerce provides three caching modes that synchronize item caches across multiple Oracle

ATG Web Commerce instances:
+ Distributed TCP Caching (page 115)
+ Distributed JMS Caching (page 118)

+ Distributed Hybrid Caching (page 119)

Simple versus Distributed Caching

Simple caching mode is generally sufficient if site users do not require immediate access to recent item changes.
You can use item descriptor attributes i t em expi re-ti meout and quer y- expi re-ti meout to specify how
long items can stay in the item and query caches, respectively, before they are invalidated. For many multi-
server sites, setting this attribute to a low threshold provides a reasonable response time to item changes,

while avoiding the network overhead incurred by distributed caching modes—especially Distributed TCP
Caching (page 115) and Distributed JMS Caching (page 118). See Cache Timeout (page 126) for more

information.

Distributed Caching Mode Options

Sites that require timely or reliable access to the latest data should use one of the distributed caching modes
that Oracle ATG Web Commerce provides. The choice of a distributed caching mode depends on a number of

requirements.
Distributed TCP

The following requirements apply:

+ Real-time access to item changes

+ Infrequent updates to cached items

* Modest number of item caches to monitor
Distributed JMS

The following requirements apply:

+ Reliable delivery of invalidation messages

+ Infrequent updates to cached items

+ Large number of item caches to monitor
Distributed hybrid

The following requirements apply:

+ Real-time access to item changes
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+ Large number of cached items to monitor across many clients
+ Infrequent updates to cached items

A site that uses distributed hybrid caching must provide enough server memory to support a large
GSACacheServerManager. For more information, see Optimizing Performance (page 123) later in this chapter.

Distributed TCP Caching

If an application modifies an item whose item descriptor specifies distributed TCP caching mode, a cache
invalidation event is broadcast from that Oracle ATG Web Commerce instance to all other Oracle ATG Web
Commerce instances that use distributed TCP caching. The event message supplies the nature of the change,
the changed item'’s type, and repository ID. Receiving repositories respond by invalidating that cached item.

Distributed TCP caching is suitable for sites where the following conditions are true:

+ Items of a type that specifies distributed TCP caching are likely to be cached across most Oracle ATG Web
Commerce instances in the application.

+ Items are subject to frequent reads.
+ Items are rarely changed, added or deleted.

An item that changes frequently—say, more than 50 or 100 times per second —is not suitable for distributed
TCP caching mode, because the extra network activity incurred by cache invalidation messages outweighs
caching benefits. Cache invalidation events are broadcast to all Oracle ATG Web Commerce instances that
enable distributed caching, even if they do not cache the invalidated item; as the number of these Oracle
ATG Web Commerce instances increases, so too increases the network activity associated with each cache
invalidation event.

Implementation
Distributed TCP caching is implemented by the following elements:

+ Cache invalidation events of class at g. adapt er . gsa. event . GSAEvent convey cache changes to other
Oracle ATG Web Commerce instances, identifying the event type, item descriptor name, and repository ID.

+ Event server components of class at g. adapt er . gsa. event . GSAEvent Ser ver send and receive cache
invalidation events over TCP among participating Oracle ATG Web Commerce instances. All repositories in
an Oracle ATG Web Commerce instance reference the same event server. When instantiated, the event server
opens up a server socket on the specified port or, if unspecified, on one that is randomly assigned.

+ das_gsa_subscri ber is a database table that maintains routing information for each item descriptor that
uses distributed TCP caching. This table provides the address and port of each event server that provides
access to a given item descriptor. When a change occurs on one Oracle ATG Web Commerce instance to an
item that uses distributed TCP caching, its repository uses das_gsa_subscri ber to look up the same item
descriptors on other Oracle ATG Web Commerce instances. It then generates a cache invalidation event with
their routing information.

The following graphic shows how updates to a cached repository item on Oracle ATG Web Commerce server
Alamo trigger an invalidation event that is broadcast to other Oracle ATG Web Commerce servers, whose
GSAEventServers relay it to the corresponding repositories:
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Distributed TCP Caching Setup

As installed, the Oracle ATG Web Commerce default configuration enables event messaging for distributed
TCP caching mode; you only need to ensure that the das_gsa_subscri ber table is properly created in your
database.

Event server

All SQL repositories in a given Oracle ATG Web Commerce instance set their event Ser ver property to the same
event server component. The default component path is:

/ at g/ dynano/ ser ver/ SQLReposi t or yEvent Ser ver
Event server ports

By default, each event server listens for cache invalidation events on a port that is randomly assigned by the
operating system. Alternatively, you can set an event server component’s por t property to a permanent port
number—for example, in order to bypass a firewall.

Event server connection timeout

Occasionally, an Oracle ATG Web Commerce instance’s event server is inaccessible—for example, the host
machine has gone down. You can control the length of time allowed to establish a socket connection to an
event server through its connect Ti neout property—by default, set to 60000 milliseconds.

If a connection attempt times out, the event server attempting to connect prints a warning message. Also, the
routing information for the item descriptor on the unresponsive Oracle ATG Web Commerce instance is removed
from das_gsa_subscri ber.The event server starts a new connection attempt after the time span specified in
its connect Ret r yTi meout property, initially set to 120000 milliseconds.
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GSAEvent timeout

An event server determines whether other event servers are alive by their responses to the GSAEvents that it
sends. If an event server does not respond within the time span specified by its sendRenot eEvent Ti meout
property—by default, 60000 milliseconds—the sending event server assumes an invalid socket connection to
the non-responding event server and drops the corresponding GSAConnection from its connection table. It then
attempts to reconnect within the time span specified by its connect Ti meout property.

An event server uses its sendRenot eEvent Ti meout property only if its enabl eSendRenot eEvent Ti neout
property is set to t r ue (the default setting).

Restoring Subscriber Data

When an event server is removed from das_gsa_subscri ber for a given item descriptor—for example, due to
a connection timeout—it can be restored in two ways:

Each time the event server sends a cache invalidation event for an item descriptor, it checks whether it is itself
listed for that item descriptor in das_gsa_subscri ber. If it is missing, it prints a warning and adds itself to
the table.

The GSAReposi t ory class's checkSubscri pti ons() method can be called periodically on a repository
—for example, by a scheduled service—to ensure that all item descriptors defined in that repository to use
distributed TCP caching are registered in the das_gsa_subscri ber table.

checkSubscri ptions() queriesdas_gsa_subscri ber for each item descriptor. If the method finds that
the repository’s event server is not listed for an item descriptor, it issues a warning and flushes the item type’s
cache, in order to safeguard against invalid data. It also adds itself to das_gsa_subscri ber.

Note: das_gsa_subscri ber is updated with repository data only if the repository’s aut oUpdat eSubscri bers
property is set to true (the default).

Invalidating Cached Items

When an Oracle ATG Web Commerce application modifies an item that uses distributed TCP caching, the
following occurs:

1.

When the local repository item cache is updated, the repository looks up the specified item descriptor in the
das_gsa_subscri ber table, and determines whether other Oracle ATG Web Commerce instances define
this item descriptor.

. If the item descriptor is found, the event server connects to the other event servers identified in

das_gsa_subscri ber.

. An invalidation event is sent to the target event servers with the pertinent information: event type, item

descriptor, and repository ID.

. The receiving repositories invalidate caches for that item descriptor.

Disabling Automatic Updates to das_gsa_subscriber

You can configure an SQL repository so it does not automatically update the das_gsa_subscri ber table, by
setting the SQL Repository component’s aut oUpdat eSubscr i ber s property to f al se. In general, you do this
in order to protect a live site from updates that are liable to degrade performance.
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When updates to das_gsa_subscri ber are disabled, Oracle ATG Web Commerce does not add or remove
items from the das_gsa_subscri ber table. In this case, it only prints warnings when an event server:

+ Tries to send a cache invalidation event and cannot find itself in the table.
» Cannot send a cache invalidation event to a server that is listed in the table.

You can confirm that cache invalidation events are distributed correctly if you can modify items that use
distributed TCP caching on each server and avoid any warnings.

Populating das_gsa_subscriber

A site that prohibits updates to das_gsa_subscri ber assumes that the table is fully populated with valid
caching data. However, this table can only be populated if updates are initially enabled. In order to populate the
das_gsa_subscriber and disable it for subsequent updates, follow these steps:

1. On each participating Oracle ATG Web Commerce instance, set the event server component’s port property
to an available port.

2. For each repository that uses distributed TCP caching mode, make sure that its SQL Repository component’s
aut oUpdat eSubscri ber property is set to true (the default).

3. Start all Oracle ATG Web Commerce instances in the cluster.

4. After all Oracle ATG Web Commerce instances start, the contents of das_gsa_subscri ber should be
populated with unique port numbers.

5. Dump the contents of das_gsa_subscri ber to a backup file, so the data can be restored later.
6. Stop all Oracle ATG Web Commerce instances that participate in distributed TCP caching.

7. For each repository that uses distributed TCP caching mode, reset its SQL Repository component’s
aut oUpdat eSubscr i ber property to false.

8. Insert the dumped output into das_gsa_subscri ber.

9. Restart the Oracle ATG Web Commerce instances.

Distributed JMS Caching

When an item descriptor’s caching mode is set to di st ri but edJMs, all cache invalidation events sent for items
of that type use JMS, which persists cache invalidation event messages in the SQL database until delivery is
complete. By contrast, Distributed TCP Caching (page 115) cannot guarantee that all servers receive cache
invalidation events. For example, a server might fail to connect to another server, and there is no guarantee that
all delayed events are delivered after the connection is reestablished.

Note: Use distributed JMS caching only for items that are infrequently updated, as its performance is much
slower than using distributed TCP caching.

Distributed JMS Caching Setup

Under distributed JMS caching, participating Oracle ATG Web Commerce instances act as message sources and
sinks for invalidation events. As installed, Oracle ATG Web Commerce provides two components that are already
configured as Patch Bay message sources and sinks:
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« /at g/ dynamo/ servi ce/ GSAl nval i dat or Ser vi ce is configured as a Patch Bay
message source. When a repository item that uses distributed JMS caching is updated,
the GSAlnvalidatorService component generates a JMS cache invalidation event of class
atg. adapter.gsa.invalidator. MiltiTypel nval i dati onMessage.

« /at g/ dynano/ servi ce/ GSAl nval i dat or Recei ver is configured as a Patch Bay message sink and is a
durable subscriber to invalidation topics. When one Oracle ATG Web Commerce instance generates a JMS
cache invalidation event, the GSAlnvalidatorReceiver on other instances receives the message and invalidates
the appropriate item caches.

As installed, Oracle ATG Web Commerce defines the SQL JMS topics that are used by the GSAlnvalidatorService
and GSAlInvalidatorReceiver components.

To set up distributed JMS caching:

+ On each Oracle ATG Web Commerce instance that uses distributed JMS caching, enable the
GSAlnvalidatorService by configuring the / at g/ dynano/ Conf i gur ati on component as follows:

gsal nval i dat or Enabl ed=t r ue

+ Optionally, configure each SQL Repository’si nval i dat or Ser vi ce property to a GSAInvalidatorService
component. If this property is not set, the repository uses the default GSAInvalidatorService component as a
Patch Bay message source:/ at g/ dynano/ ser vi ce/ GSAl nval i dat or Ser vi ce.

+ Optionally, configure each GSAlnvalidatorService component’s max| t emsPer Event property. This property
specifies the maximum number of cached items that a single Mul t i Typel nval i dati onMessage can
invalidate—by default, 200. If an event exceeds this limit, the entire cache of the invalidated item is flushed. A
value of 0 ensures that every event always flushes the entire cache of the invalidated item.

This mechanism can significantly reduce message payload, as a message that affects large numbers of items
only needs to contain information about the item types to invalidate, rather than individual items.

+ Configure PatchBay in each participating Oracle ATG Web Commerce instance to access the same SQL JMS
database tables.

Distributed Hybrid Caching

Distributed hybrid caching provides intelligent cache invalidation across multiple Oracle ATG Web Commerce
instances. Unlike distributed JMS and TCP caching, which broadcast invalidation events to all participating
servers, distributed hybrid caching sends invalidation events only to servers where the items are cached, which
can significantly reduce network traffic.

Distributed hybrid caching is suitable for sites with the following requirements:
+ Real-time access to item changes
+ Large number of items to monitor across many clients

To achieve optimal performance, a site that uses distributed hybrid caching must provide enough server
memory to support a GSACacheServerManager (page 120) that can monitor all distributed hybrid items;

and clients must have enough memory to cache locally all distributed hybrid items. For more information, see
Optimizing Performance (page 123) later in this chapter.
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Distributed Hybrid Caching Setup
Distributed hybrid caching relies on four elements:

+ GSACacheClientManager (page 120) must be configured on each Oracle ATG Web Commerce instance
that participates in distributed hybrid caching. It initiates invalidation events for repository items that use
distributed hybrid caching, and sends event messages to the GSACacheServerManager for distribution to
other Oracle ATG Web Commerce instances.

+ GSACacheServerManager (page 120) directs cache invalidation events to Oracle ATG Web Commerce
instances that contain the affected repository items.

+ ServerLockManager (page 121) connects each GSACacheClientManager to the GSACacheServerManager.
The ServerLockManager and GSACacheServerManager must be configured on the same Oracle ATG Web
Commerce instance.

+ Aninvalidation event of class GSACacheEvent (page 121) conveys a cache invalidation event for repository
items that use distributed hybrid caching.

GSACacheClientManager

A GSACacheClientManager must be configured on each Oracle ATG Web Commerce instance where one or more
repository item descriptors have their caching mode set to di st ri but edHybr i d. The GSACacheClientManager
has the following Nucleus component path:

/ at g/ dynano/ ser vi ce/ GSACached i ent Manager

Each GSACacheClientManager must set the following properties:

| ockSer ver Addr ess=host[, host]
| ockServer Port=port-nuni, port-nuni
enabl ed=true

host and por t - numspecify the ServerLockManager (page 121) ‘s address and port. If two
ServerLockManagers are specified for failover purposes, | ockSer ver Addr ess and | ockSer ver Port must list
their respective addresses and ports in the same order.

For example, given two ServerLockManagers on hostst arti ni . acnme- wi dgets. comand corel | i . acre-
wi dget s. com where both use port 9010, you can configure a GSACacheClientManager component as follows:

| ockSer ver Address=tartini.acme-w dgets.comcorelli.acne-w dgets.com
| ockServer Port=9010, 9010
enabl ed=t rue

Each ServerLockManager must run in the same Oracle ATG Web Commerce instance as a
GSACacheServerManager, and must be configured to support distributed hybrid caching. During repository
startup, the GSACacheClientManager connects to the ServerLockManager, which hands over the connection
to the GSACacheSeverManager; this connection becomes the communication channel between the
GSACacheClientManager and GSACacheServerManager for cache invalidation events.

For debugging purposes, you can also set the | oggi ngDebug property to true.
GSACacheServerManager

A GSACacheServerManager maintains routing information for all cached repository items that use
distributed hybrid caching. When a cache invalidation event occurs on a repository, that repository’s
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GSACacheClientManager sends the event to its GSACacheServerManager; the GSACacheServerManager relays
this event to the appropriate clients.

The GSACacheServerManager has the following Nucleus component path:
[ at g/ dynano/ ser vi ce/ GSACacheSer ver Manager

To enable a GSACacheServerManager, set its enabl ed property to t r ue. You can also configure its

def aul t | t emCacheSi ze property, which sets the maximum number of items that are mapped for each item
descriptor. This property is initially set to 1000. For more information on setting this property, see Optimizing
Performance (page 123) later in this chapter.

Each GSACacheServerManager is associated with a ServerLockManager that runs in the same Oracle ATG
Web Commerce instance, via the connection information specified by GSACacheClientManagers. You can
provide a backup GSACacheServerManager by configuring those GSACacheClientManagers to connect to
the same secondary ServerLockManager. Precedence of GSACacheServerManagers is set by their respective
ServerLockManagers (see ServerLockManager Failover (page 108)).

For debugging purposes, you can also set the | oggi ngDebug property to true.
ServerLockManager

In order to enable distributed hybrid caching, a ServerLockManager must be configured on the same instance as
the GSACacheServerManager with the following setting:

handl eDi stri but edHybri dCacheEvent =t rue

When thus enabled, the ServerLockManager hands over the connection from a GSACacheClientManager to
the GSACacheSeverManager; this connection becomes the communication channel between them for all
subsequent cache invalidation events.

GSACacheEvent

GSACacheClientManagers and GSACacheServerManager communicate with each other by passing
GSACacheEvent objects, which encapsulate invalidation events with the following information:

» Repository item ID
+ Item descriptor name
* Event type

The following table describes the four types of GSACacheEvents:

GSACacheEvent Type Description

I NVALI DATE_CACHE_ENTRY Sent when a repository item or item descriptor is invalidated. The
GSACacheServerManager determines which clients cache the item; it then
relays the event to their respective GSACacheClientManagers for delivery
to the target repositories.

If the GSACacheEvent provides a repository item ID, only the specified
repository item is invalidated. If the GSACacheEvent omits a repository
item ID, the entire item descriptor is invalidated, and the corresponding
item caches are flushed.
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GSACacheEvent Type Description

LOAD | NTO_CACHE Sent when a repository item is cached.

REMOVE_CACHE_ENTRY Sent when a repository item is deleted. On receiving this GSACacheEvent,
the GSACacheServerManager determines which clients cache the item;

it then relays the event to their respective GSACacheClientManagers for
delivery to the target repositories.

REMOVE_FROM _CACHE Confirms that a repository item is removed from the cache. On receiving
this event, the GSACacheServerManager removes the item from the list of
items that it manages for that GSACacheClientManager.

All events except LOAD_| NTO_CACHE are sent asynchronously. LOAD_| NTO_CACHE is sent synchronously in
order to ensure a consistent view of item data across all repositories and handle rare race conditions. The
GSACacheClientManager property synchr onousMessageTi neout determines the maximum amount of time
each GSACacheClientManager waits for the GSACacheServerManager to reply before caching an item. This
property ensures threads wait only a finite period of time for a reply from the GSACacheServerManager. The
default setting is 500 milliseconds.

The following graphic shows how removal of repository item on Oracle ATG Web Commerce server Alamo
triggers an invalidation event for all repository caches that also contain that item—in this case, on Oracle ATG
Web Commerce server Houston.
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Distributed Hybrid Caching Initialization
A distributed hybrid caching system initializes itself as follows:

1. The GSACacheClientManager tries to connect to a ServerLockManager, as specified in its
| ockServer Addr ess and | ockSer ver Por t properties, within the time allowed by its connect Ti meout
property. If it cannot connect to a ServerLockManager, it issues a warning message and the item descriptors
use Simple Caching (page 106).

2. Immediately after the ServerLockManager connects to the GSACacheClientManager, it hands over the
connection to the GSACacheServerManager.

Optimizing Performance

In order to obtain maximum benefit from distributed hybrid caching mode, it is important to set the following
attributes correctly:

+ Set the size of each item cache that participates in distributed hybrid caching to the maximum number of
items. This must be done on each repository instance, on all servers.

+ Set the GSACacheServerManager’s def aul t | t enCacheSi ze property to the maximum number of items that
use distributed hybrid caching across all client servers. This can be expressed by the following formula:

itemcache-size * numclients[+ itemcache-size * numclients]...
For example, a site might be set up as follows:
+ Theitem descriptor user in the ProfileAdapterRepository is set to di st ri but edHybr i d caching mode.

» The site has 10 servers in the page serving cluster and 5 servers in the agent cluster, and they all require access
to user items; thus, each server must have an instance of the ProfileAdapterRepository.

+ The number of stored user items is currently just over 700. Allowing for future growth, each instance of
ProfileAdapterRepository has its user cache size set to 1000. This ensures that all user caches have the
capacity to store all potential user items.

If no other item descriptors specify distributed hybrid caching, the GSACacheServerManager should set
def aul t I t enCacheSi ze to 15 thousand. With this setting, it can keep track of all the user items that might be
cached across all servers.

Setting the item cache size or def aul t | t enCacheSi ze too low is liable to incur increased network activity as
follows:

+ Insufficient item cache capacity: For each new item that is loaded into the cache, an old item must
be unloaded; each action requires a separate call to the GSACacheServerManager to update its routing
information.

+ defaultltemCacheSize is less than the total number of cached (distributed hybrid) items on all servers:
For each newly cached item, the GSACacheServerManager must unload routing information for another
(older) cached item. As a result, routing information is liable to be missing for some cached items; attempts to
access those items requires an invalidation message to be broadcast to all servers, whether or not they cache
the item. This behavior is similar to Distributed TCP Caching (page 115).

Overall, the additional network activity can cause a slowdown in site performance that significantly
overshadows the benefit of real-time updates. In general, if memory is limited, it is best to limit usage of
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distributed hybrid caching to item types that store a relatively small number of items, in order to minimize
network overhead.

Monitoring Cache Manager Activity

You can use the Component Browser of the Dynamo Server Admin to monitor the current state of
GSACacheClientManagers and the GSACacheServerManager. Data for these components is accessible from this

page:
http://host: port/dyn/adm n/ nucl eus/ at g/ dynano/ ser vi ce/

The GSACacheClientManager and GSACacheServerManager pages provide links that can help you troubleshoot
distributed hybrid caching.

GSACacheClientManager page

Provides a link Display ItemDescriptor List that lists all item descriptors managed by this
GSACacheClientManager .

GSACacheServerManager page
Provides two links:
+ Display Client List lists all of GSACacheClientManagers currently connected to this GSACacheServerManager .

+ Display Repository List provides lists all repositories that this server manages. From this page, you can drill
down to specific item information:

+ Click on arepository to list all item descriptors that use hybrid caching.
+ Click on an item descriptor to display an input field for entering a repository item ID.

+ Enter a repository item ID and click Get Clients to obtain all GSACacheClientManagers that currently cache
this item.

Distributed External Caching

When the cache mode for a repository item is set to di st ri but edExt er nal , cached data is either partially
or completely stored by an external distributed cache application. The Oracle ATG Web Commerce platform
includes an adapter for the Oracle Coherence distributed cache application. See information about using

di stri but edExt er nal caching mode in External SQL Repository Caching (page 139).

Cache Configuration

The SQL repository maintains separate item caches and query caches for unrelated item descriptors. Thus, each
one can be configured independently—for example, each item cache can have its own size and caching mode.
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Item descriptors within an inheritance tree also maintain their own query caches. Thus, each item descriptor can
set its own Query cache attributes (page 125): quer y- cache- si ze and quer y- expi re-ti neout .

Item descriptors within an inheritance tree (see Item Descriptor Inheritance (page 46)) share the same item
cache; however, related item descriptors set Item cache attributes (page 125) independently, with one
exception: the last-read item descriptor's i t em cache- si ze setting applies to all item descriptors within the
inheritance tree. In order to ensure the desired item cache size, be sure to assign the same i t em cache- si ze to
all related item descriptors.

Item cache attributes

You can configure item caches with the following <i t em descr i pt or > attributes:

Attribute Description

i tem cache- si ze The maximum number of items of this type to store in the item cache. When
this maximum is exceeded, the oldest items are removed from the cache.

Note: Within an inheritance tree, the last-read item descriptor'si t em
cache- si ze setting applies to all item descriptors within the inheritance
tree. In order to ensure the desired item cache size, be sure to assign the
sameitem cache- si ze to all related item descriptors

Default: 1000

i tem expire-tinmeout The maximum time in milliseconds that an entry can remain in the item
cache before its content becomes stale. After turning stale, the item cache
entry is reloaded from the database the next time it is accessed. See Cache
Timeout (page 126) for more information.

Default 0 (cached data is not refreshed)

i tem cache-ti nmeout The time in milliseconds that an item cache entry can remain unused
before its content becomes stale. After turning stale, the item cache entry
is reloaded from the database the next time it is accessed. See Cache
Timeout (page 126) for more information.

Default: 0 (cached data is not refreshed)

Query cache attributes

You can configure query caches with the following <i t em descr i pt or > attributes:

Attribute Description

query-cache- si ze The maximum number of queries for items of this type to store in the query
cache. When this maximum is exceeded, the oldest queries are removed from
the cache.
Default: 0
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Attribute Description

query-expire-tineout The maximum time in milliseconds that an entry can remain in the query
cache before its content becomes stale. After turning stale, the result set is
reloaded from the database the next time the entry is accessed. See Cache
Timeout (page 126) for more information.

Default: 0 (items remain cached indefinitely or until invalidated)

Note: While it might be useful to disable caching during evaluation and development by setting cache sizes to
0, be sure to set caches to appropriate sizes for testing and deployment. For information about analyzing cache
usage, see Monitoring Cache Usage (page 127) in this chapter.

Query Cache Tuning

A query cache size should anticipate the number of queries that are typically executed against that repository.
For example, a query cache is probably not effective for the profile repository, as the most common type

of query is the login query, which is executed once for each login/password combination. A query whose
parameters are subject to frequent changes—for example, a query parameter that is set to system time—is also
not a good candidate for caching.

It is generally safe to set the size of the query cache to 1000 or higher. Query caches only contain the query
parameters and string IDs of the result set items, so large query cache sizes can usually be handled comfortably
without running out of memory.

Item Cache Tuning: ATG Commerce

In an ATG Commerce application, caches for the product catalog repository should be large enough to
accommodate the entire catalog—its categories, products and SKUs—or the data that is most frequently
accessed. In general, a site can comfortably cache a catalog that contains up to 2 thousand categories, 10
thousand products, and 100 thousand SKUs.

In order to set cache sizes for / at g/ comrer ce/ or der / Or der Reposi t or y, estimate the number of concurrent
sessions, and the number of expected orders, items, and shipping groups. The following table provides some
guidance on how to set cache sizes for various item descriptors:

Item Descriptor Typical Site Usage Item Cache Size
orders 500 concurrent user sessions 500-700
commerce 3 items per order (average) 1500
shippingGroup 2 shipping groups per order 1000

Cache Timeout

An item descriptor can limit the lifetime of cached items in two ways:

126
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+ Force refreshes of items in the item and query caches (page 127)

+ Refresh unused item cache entries (page 127)
Force refreshes of items in the item and query caches

An item descriptor'si t em expi re-ti meout and quer y- expi re-ti meout attributes specify how long items
can stay in the item and query caches, respectively, before they are invalidated. For example, if thei t em

expi re-ti meout fora cached item is set to 60000 (milliseconds), its data becomes stale after 60 seconds; and
the item must be reloaded from the database when it is next accessed.

The following i t em descri pt or tag sets attributesi t em expi re-ti meout and query- expi re-ti neout to
180 seconds:

<itemdescriptor name="order" cache-node="sinple"
i temexpire-timeout="180000"
query-expire-tineout="180000">

</itemdescriptor>

Refresh unused item cache entries

An item cache entry is regarded as stale if it is not accessed within the time span specified initsi t em cache-
ti meout attribute. A stale item must be reloaded from the database the next time it is accessed. If set to 0 (the
default), the item can remain indefinitely in the item cache until it is otherwise invalidated.

The following i t em descri pt or tag sets attributei t em cache-ti neout to 180 seconds:

<i temdescriptor name="order" cache-node="sinple"
i tem cache-ti neout ="180000" >

</itemdescriptor>

You can use cache timeout attributes together with simple caching to control the behavior of repository caches.
Cache timeout attributes are useful for caching user data associated with a particular session. A user session is
typically handled by a single Oracle ATG Web Commerce server for as long as the session lasts. If the user session
expires and the user moves to another Oracle ATG Web Commerce server, the cached data expires before the
user can log back on to a server that might have previously cached stale data for that user.

Monitoring Cache Usage

You can view details on usage of repository caches with the Administrative Interface Component Browser. For
example, the Profile Repository’s page in the Component Browser can be found at:

htt p:// host name: port/dyn/ adm n/ nucl eus/ at g/ user profiling/ Profil eAdapt er Repository/

where host nane is the name of the application server’s host machine, and por t is the port where the
application server listens for HTTP requests. Cache metrics are displayed under the heading Cache Usage
Statistics.

You should monitor cache usage during testing and after deployment, in order to determine the cache sizes
required to optimize application performance. For example, if the item cache records a high number of failed
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access tries and no successful tries, it is likely that caching items of this type yields no benefit and caching can
be disabled; if it shows a mix of successful and unsuccessful access tries, the cache is probably too small; and if it
records a high number of successful access tries and no failures, the cache is probably big enough.

The cache usage statistics table contains the following data:

Property Description

ent r yCount Current number of cache entries

cacheSi ze Maximum cache size

usedRatio Percent of the cache in use. If the value is close to 100, you should probably

increase the item descriptor’s cacheSi ze setting.

accessCount Total tries, successful and unsuccessful, to retrieve items or query results since
cache startup

hi t Count Total number of successful access tries since cache startup
m ssCount Total number of failed access tries since cache startup
hitRatio The hi t Count percentage of accessCount . For example, if accessCount is

100 and hi t Count is 75, hi t Rati o is 75%.

cachel nval i dati ons Number of times the entire cache was invalidated since cache startup

entryl nval i dations Number of invalidated entries since cache startup

You can also examine the contents of a cache in the Admin Ul, by executing the XML tag <dunp- caches<dump-
caches> (page 185) on a repository. See Preloading Caches (page 130) later in this chapter.

Weak Cache Hashtable

Only one GSAI t emcan be kept in memory with the same ID. If the system maintains a reference to an item that
has been removed from the cache, it would continue to use the item. When a new item with the same ID is
created later, the repository can no longer synchronize all of the changes made. To prevent this, whenever an
item is removed from the cache, it is added to a weak reference Hashtable. When an item is not found in the
cache, the repository references this Hashtable. If the item is found, it is added back to the cache.

The weak cache stores items that have been removed from the cache, but have not yet been run through the
garbage collection process. Entries in this table have been tagged as weak, indicating that they will be passed
through the garbage collection process as soon as no further references are found for them.

The weak cache table contains the following data:

Property Description

weakent r yCount Current number of weak cache entries
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Property

weakHi t Count

Description

Number of cache hits that are found in the weak cache

mai nRLUTot al It ensCul | ed

Number of times that the least recently used (LRU) list of the main cache
was cleaned of entries that were both not recently used, and extended
the maximum size of the LRU list

mai nLRUMBxI t ensCul | ed

Maximum number of items that were culled from the LRU list of the
main cache

weakLRUCul | s

Number of times the LRU list of the weak cache was cleaned from
entries that were both not used recently, and extended the maximum
size of the LRU list

weakLRUTot al I t ensCul | ed

weakLRUVBEXI t ensCul | ed

Total number of items that were culled from the LRU list

The maximum number of items that were culled from the LRU list

Caching by Repository IDs

If a repository item property references a large sub-tree of items, it can be inefficient to retrieve and cache the
child items each time the parent item is cached. In this case, you can specify to cache only the repository IDs of
the child items, by setting the property’s cacheRef er encesByl d to true. For example:

<property nane="chil dProducts"

<attribute name="cacheReferencesByl d" val ue="true"/>

</ property>

Restoring Item Caches

You can configure a GSARepository component so it automatically saves its item caches when the repository is
stopped; when the repository restarts, it reloads caches with the same items. To enable this, set the following

property:

rest oreCacheOnRestart =true

When this property is set to true, the repository saves the names of cached items to the XML file specified by the
repository’s cacheRest or eFi | e property.

Note: this property does not affect external caching software such as Oracle Coherence. See External SQL

Repository Caching (page 139).
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Preloading Caches

You can achieve better performance in an application that uses SQL repositories by preloading caches. You can
configure the SQL repository to save and restore caches automatically. It is generally good practice to put cache-
loading tags in a separate XML file with the same name as the repository definition file, and rely on XML file
combination to invoke the queries. For more about XML file combination, see the Nucleus: Organizing JavaBean
Components chapter of the Platform Programming Guide

If you preload caches, the loading strategy of the preloaded items on startup should be set to eager (the
default). Alternatively, you might optimize performance by lazy loading repository items. For more information,
see Enabling Lazy Loading (page 131) later in this chapter.

Note: Performance improvement by preloading caches slows application startup.

You can specify to load certain items into repository caches on application startup in several ways:
+ Load specific repository items (page 130)

+ Load queried items (page 130)

+ Load from a dump log (page 131)

Load specific repository items

A repository definition file can include a <I oad- i t ens> tag to specify one or more repository items to cache on
application startup. The tag specifies the items to cache through a comma-delimited list of repository IDs.

For example, the following <I oad- i t ens> tag specifies to load four items of the pr oduct s item type that
match the listed repository IDs:

<l oad-itens itemdescriptor="product">
prod10001, pr od100001, pr od100002, pr 0d100003
</l oad-itenms>

The <l oad- i t ens> tag can restrict the cached data to specific properties through the pr oper ti es attribute.
The previous example can be modified to cache only the data of properties di spl ayNane and descri pti on, as
follows:

<l oad-itens itemdescriptor="product" properties="di spl ayNane, descri ption">
prod10001, pr od100001, pr od100002, pr 0d100003
</l oad-itenms>

Load queried items

A repository definition file can include <quer y- i t ens> tags in order to cache query results on application
startup. For example:

<query-items itemdescriptor="users">ALL</query-itens>

The <quer y-i t ens>tag can also set the qui et attribute tot r ue, to suppress log messages that the query
otherwise generates:

<query-items itemdescriptor="product" quiet="true">ALL</query-itens>

130
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You can set thei d- onl y attributetot r ue or f al se:

+ true:Preload only repository IDs of result set items.

«+ fal se:Include primary item properties in the preload operation.

For example:

<query-items itemdescriptor="product” id-only="true">ALL</query-itens>

For more information, see the Querying Items (page 151) section in the Developing and Testing an SQL
Repository (page 147) chapter.

Load from a dump log

You can use the Admin Ul to dump the contents of a repository’s item cache at runtime, by executing the
<dunp- caches<dump-caches> (page 185) tag in the Admin Ul utility Run XML Operation Tags on the
Repository. If the tag’s dunp- t ype attribute is set to queri es, the tag logs a <l oad- i t ens<load-items> (page
184) tag that can be used to reload all the items that were in the cache at the time of the dump. For example:

<dunp- caches itemdescriptors="product" dunp-type="queries"/>

This tag might yield the following log:

*** pegin pre-cache XM out put

<l oad-itens itemdescriptor="product">
prod100003, pr 0od100002, pr od100001, pr od10001

/1 oad-items>

*** end pre-cache XM out put

Enabling Lazy Loading

You can lazy load multi-valued property items and query result sets in order to minimize database access and
enhance application performance. When you enable lazy loading on an item type or a repository, the cache
initially loads only the stubs of the multi-valued property items or the query result set; these include only the
repository IDs.

To accelerate item access, lazy loading is integrated with batch loading: when a lazy-loaded item is requested, it
is loaded into the cache with a number of related—often contiguous—items, thereby facilitating access within
the batch.

It makes sense to enable lazy loading in two cases:
+ Multi-valued properties contain a large number of items.
+ A query returns a very large result set.

In both cases, you should enable lazy loading if the potential number of items returned is very large, and you
only need access to a relatively small subset. For example, if a multi-valued property or query is likely to return
10,000 items and users are likely to access only the first 100 of these, it makes sense to enable lazy loading for
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that item type or its repository. Conversely, eager loading provides better performance if you need access to all
items or a wide spectrum of them.

Lazy Loading Settings

You can enable lazy loading at several levels. In ascending levels of precedence, these are:
* Repository lazyLoadltems Property (page 132)
+ Item Descriptor loadingStrategy Attribute (page 132)

+ APl (page 132)

Repository lazyLoadltems Property

Set the repository’s | azyLoadl t ens property tot r ue. As installed, Oracle ATG Web Commerce enables lazy
loading on a number of its versioned and non-versioned repositories. To verify whether a given repository uses
lazy loading, check its | azyLoadl t ens property.

Item Descriptor loadingStrategy Attribute

Set the | oadi ngSt r at egy attribute to | azy. You can set the | oadi ngSt r at egy property on the item type
to collect, or on the multi-valued property that references that item type. The | oadi ngSt r at egy setting of a
multi-valued property takes precedence over the referenced item type.

The following example shows how you might define the multi-valued property cat egor yPr oduct s, which
references a list of pr oduct components, and sets its | oadi ngSt r at egy attribute to | azy:

<property category-resource="categoryProducts" nane="fi xedChi | dProducts"
data-type="list" conponent-itemtype="product" col um-nanme="child_prd_id"
queryabl e="true" displ ay- name-resource="fi xedChi | dProduct s" >

<attribute nanme="|oadi ngStrategy" val ue="lazy"/>
<attribute name="propertySortPriority" value="-4"/>
<attribute name="references" val ue="true"/>

</ property>

Note: If you preload an item type to a repository’s cache on startup, you must disable lazy loading for the item-
type until the preload operation is complete (see Preloading Caches (page 130) earlier in this chapter).

API
You can set the loading strategy programmatically any time after startup. The following code shows how
you might use the at g. adapt er . gsa. Loadi ngSt r at egyCont ext methods pushLoadSt r at egy() and
popLoadSt r at egy( ), to override and restore the current thread’s loading strategy, respectively:
try {
Loadi ngSt r at egyCont ext . pushLoadStrategy("lazy"); // or set to "eager"
/'l access a collection property that references other itens
List listltens =
(List) soneltem get PropertyVal ue("coll ecti onProperty");
/1 or run a query
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Repositoryltem [] queryResults = rql Statenent.executeQuery(view, null);

} finally {
Loadi ngSt r at egyCont ext . popLoadStr at egy() ;

}

For full information about the Loadi ngSt r at egy Cont ext class and all its methods, see the online ATG Platform
API Reference.

Integration with Batch Loading

If lazy-loading is enabled, batch-loading for lazy-loaded items is deferred until the data of an item is actually
required. In that event, it and related items are batch-loaded to the repository cache as follows:

+ The size of each batch is set by the repository’s | oadl t enBat chSi ze and quer yBat chSi ze properties.

+ Batch-loaded items remain valid for the length of time set by the repository’s | azyBat chLoadTi meout
property—by default, set to 10 minutes. After a batch’s timeout period elapses, items in that batch are loaded
individually, which can adversely affect performance.

Using Preloading Hints in Lazy-Loaded Queries

By default, lazy-loaded query result sets contain only repository IDs. If the required data is limited to a few
properties, and those properties belong only to the primary table, you can modify lazy-loaded caching by
embedding preloading hints in the RQL statement. The result set that is lazy-loaded into the cache includes
those properties together with repository IDs

For example, the following RQL specifies to lazy-load the | ogi n property:

RepositoryVi ew view = repository. getView "user");
/1 to display only logins, preload the |ogin property
Rgl St at ement statenent =
Rgl St at enent . parseRqgl Statenent ("firstNane = ?0 PROPERTY HI NTS | ogi n");

Obj ect parans[] = new (bject[1];
parans[0] = "Maria";

Repositoryltem[] itens = statenent.executeQuery (view, parans);

You can also use the interface at g. r eposi t ory. Reposi t ory to embed preloading hints in a query
programmatically. The following code excerpt is equivalent to the RQL example shown above:

/1 Somehow, get the repository
Repository rep = getRepository();
Reposi toryltenDescriptor desc = rep.getltenDescriptor("user");

/'l RepositoryView is a ParaneterSupportView, so it supports paraneters in queries
/1 This assunes advanced know edge that the viewis an instance of a

/1 Par anet er Support Vi ew

Par amet er Support Vi ew vi ew = (Par anet er Support Vi ew) desc. get Reposi toryVi ew() ;
QueryBui |l der gb = vi ew. get QueryBui |l der ();
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/] firstName = ' Maria'
Quer yExpression firstNaneProp = gb. creat ePropertyQueryExpression("firstName");
Quer yExpr essi on paranet er Val ue = gb. creat ePar anet er Quer yExpr essi on();
Query firstNameQuery = gb. creat eConpari sonQuery
(firstNameProp, paraneterValue, QueryBuil der. EQUALS);

/] argunents
Obj ect[] args = new Object[1];
args[0] = new String("Maria");

/1 preload "login" property in order to display it without loading full itens
String [] precachedProperties = new String[1];
precachedProperties[0] = "login";

QueryOptions options = new QueryOptions(0, -1, null, precachedProperties);

Repositoryltenf] marialtens = view executeQuery(firstNameQuery, options, args);

Cache Flushing

The Oracle ATG Web Commerce distribution provides class methods that you can use to explicitly flush item and
query caches at several levels, as described in the following sections:

+ Flushing All Repository Caches (page 134)
+ Flushing Item Caches (page 135)
* Flushing Query Caches (page 136)

The following table summarizes these methods:

Class Methods
at g. reposi tory. Repositoryl npl i nval i dat eCaches()
atg.repository. | tenDescriptorlnpl renovel t enfFronCache()

i nval i dat el t emCache()
i nval i dat eCaches()

at g. reposi tory. Reposi toryVi ew npl i nval i dat eQuer yCache()

Flushing All Repository Caches

The class at g. r eposi t ory. Reposi t oryl npl provides the method i nval i dat eCaches(), which clears all
caches from the target repository:

voi d inval i dat eCaches()
voi d inval i dat eCaches(bool ean pd obal)

134
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If you supply an argument of true to the boolean version, the method is invoked on all cluster repositories.
Two exceptions apply:

« If you call the non-boolean version on a repository where item descriptors are set to Distributed Hybrid
Caching (page 119), a cache invalidation event is triggered for each of those item descriptors, which the
GSACacheServerManager distributes accordingly.

+ The boolean version has no affect on remote item caches that use Distributed TCP Caching (page 115).

Flushing Item Caches

The classat g. reposi tory. | t enDescri pt or I npl provides three methods that can be called on an item
descriptor in order to flush its cache. Each method provides an overloaded version with a boolean parameter,
where an argument of t r ue specifies to invoke the method across the entire cluster; an argument of f al se
limits the flush operation to the local repository.

Note: If the item descriptor is set to distributed hybrid caching, any action on the local repository is propagated
to other Oracle ATG Web Commerce instances, whether invoked by the boolean or non-boolean method
version.

In order to use these methods, at g. r eposi t ory. Reposi t oryl t enDescri pt or must be cast to
atg.repository.|tenmDescriptorlnpl.

invalidateltemCache()
Invalidates item caches for this item descriptor:

voi d invalidateltenCache()
voi d invalidateltenCache(bool ean pd obal)

For example:

Repositorylnmpl rep = getRepository();
ItenmDescriptorinmpl d = (ItenDescriptorlnpl)rep.getltenDescriptor("user");
d.invalidateltenCache();

Note: This method's boolean has no affect on remote item caches that use distributed TCP caching; it only
invalidates the local item cache.

invalidateCaches()
Invalidates item and query caches for this item descriptor:

voi d inval i dat eCaches()
voi d inval i dat eCaches(bool ean pd obal)

removeltemFromCache()
Removes the specified item from the cache:

voi d renovel t enfFrontCache(String pld)

voi d removel t enfFronCache(String pld, bool ean pd obal)

voi d renovel t enfFr onCache(

String pld, boolean pd obal, bool ean pRenpbveTransi ent Properti es)

The version with the boolean parameter pRenmoveTr ansi ent Pr oper t i es forces removal of transient property
values from the cache. The other method versions have no effect on these properties.
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Flushing Query Caches

The class at g. r eposi t ory. Reposi t or yVi ewl npl provides the method i nval i dat eQuer yCache(), which
clears the query cache:

public void invalidateQueryCache()

Cache Invalidation Service

Oracle ATG Web Commerce includes a JMS-based system for explicitly invalidating caches in an SQL repository,
where Oracle ATG Web Commerce servers in a cache invalidation cluster act as message sinks and sources.
Cache invalidation messages are initially created by invoking a client method remotely via RMI to a specific
server. All servers in the cluster, configured as message sinks or subscribers to the GSA Invalidation topic, accept
the message and perform the appropriate cache invalidation as specified by message parameters.

You can specify several levels of cache invalidation:

+ Invalidate the cache of a given repository item.

+ Invalidate all repository items of an item descriptor.

+ Invalidate all repository items.

The Cache Invalidator can be used in two different ways:

+ Invoke the Cache Invalidator Manually (page 136) from the command line for repository items that you
specify.

+ Use the Cache Invalidator with Distributed JMS Caching (page 137) so it is invoked automatically for
repository items whose cache mode is set to di st ri but edJMS.

Enabling the Cache Invalidator

The Cache Invalidator is disabled by default. If your installation includes the DPS module, the SQL-JMS system is
preconfigured to work with the Cache Invalidator. In this case, you can enable the Cache Invalidator by setting
the property gsal nval i dat or Enabl ed property to t r ue in this component:

/ at g/ dynano/ Confi gurati on

Note: All Oracle ATG Web Commerce instances participating in the Cache Invalidator scheme must be
configured to access the same SQL-JMS database with the appropriate JDBC datasource configurations. The SQL
repository or repositories that are invalidated might or might not be part of the same datasource.

Invoke the Cache Invalidator Manually

You can invoke the Cache Invalidator Client from a command shell as follows:

java -Datg. adapter.gsa.invalidator.uri=
rm ://host: 8860/ at g/ dynano/ servi ce/ GSAl nval i dat or Servi ce
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at g. adapter. gsa.inval i dator. GSAl nval i datorClient /repository-path
[ itemdescriptor-name | repository-itemid ]

The Cache Invalidator action is initiated by performing a RMI call to the
GSAl nval i dat or Servi ce. i nval i dat e() method. The RMI call is made by executing the GSA Invalidator
Client, which is supplied one or more of the following arguments:

Argument Description

repository-path Required, the Nucleus path of the SQL repository

If this is the only argument, then the cache is invalidated for the entire

repository.
i tem descri pt or - name Optional, invalidates all items of this item type.
repository-itemid Optional, invalidates a specific item from the repository.

You can enable additional debugging messages by setting the property | oggi ngDebug=t r ue in the following
components:

+ /at g/ dynano/ servi ce/ GSAl nval i dat or Ser vi ce: producer or message source debugging

+ /at g/ dynano/ servi ce/ GSAl nval i dat i onRecei ver: consumer or message sink debugging

Use the Cache Invalidator with Distributed JMS Caching

For items where cache- node="di st ri but edJM5”", the GSAI nval i dat or Ser vi ce is used

to send cache invalidation events via JMS. To do this, the service sends a JMS event of class

atg. adapter. gsa.invalidator. Ml ti Typel nval i dati onMessage, which invalidates a set of items or
item types for a given repository. When a transaction is committed, this event is used to invalidate the caches of
all items modified in the transaction that use the di st ri but edJMs cache mode.

Because transactions can be arbitrarily large, it is necessary to specify the maximum size of a

Mul ti Typel nval i dati onMessage event. The GSAl nval i dat or Ser vi ce component includes a

property called max| t ensPer Event , which specifies the maximum number of repository items that one
Mul ti Typel nval i dat i onMessage can invalidate . The default value for this property is 200. If the number
of items to invalidate after a transaction exceeds this threshold, the message invalidates the caches of the
updated item types, rather than invalidating caches of individual items. This mechanism keeps the message
from growing too large, because it needs only contain information about the item types to invalidate, rather
than a list of individual items.

There is no command-line interface for sending Mul t i Typel nval i dat i onMessage events. These events are
used only for Distributed JMS Caching (page 118).
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11 External SQL Repository Caching

Use external caching to improve performance by storing SQL repository data in the memory of a separate
distributed cache application. Caching SQL repository data speeds your application by avoiding database
transactions when that data is required by users. External distributed cache applications coordinate cache
management for a cluster of application servers, offloading data from the Java virtual machine and increasing
the amount of memory available to the application.

This section explains how to configure the way your Oracle ATG Web Commerce application uses external
caching. See information about configuring the Oracle ATG Web Commerce platform to connect to a distributed
cache in the Installation and Configuration Guide.

The Oracle ATG Web Commerce platform includes an adapter for the Oracle Coherence distributed cache
application. You will need to understand how to configure that product in order to use the external caching
feature. See information about Oracle Coherence at http://www.oracle.com/technetwork/middleware/
coherence/documentation/index.html.

Choosing Repository Items for External Caching

Typically, you will use external caching to increase the memory that is available to your Oracle ATG Web
Commerce application. Consider using external caching for a repository if it meets the following criteria.

+ There is more data in the repository than can easily be held in your application server’s Java Virtual Machine
(JVM) memory. This may occur when there are hundreds of thousands of repository items and will typically
occur when there are millions of items in the repository. These numbers are approximate and will vary
depending on your application and server resources.

+ Your application accesses the data in the repository in a way that requires most of that data to be cached at
the same time.

For example, the Pr oduct Cat al og repository may benefit from external caching. Catalogs typically have a large
number of repository items and having them all cached in memory speeds page loading time.

Configuring Repository Items for External Caching

This section contains information about configuring external caching for repositories and repository items. See
general information about configuring repository items in SQL Repository Overview (page 27).
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Cache Locality

Cache locality controls the way that the Generic SQL Adapter (GSA) uses in-memory caching. Specifically, it
determines whether the GSA will cache data using its own caching functionality, using the caching functionality
of the Oracle Coherence distributed cache application, or a mix of both methods.

Set cache locality either for an entire repository or for individual items. See Setting Cache Locality For an Entire
Repository (page 140) and Setting Cache Locality For a Repository Item Descriptor (page 140). The setting
for a repository item descriptor will override the setting for an entire repository.

Settings for cache locality are explained in the following table.

Setting Explanation

| ocal The GSA uses its own caching functionality within its own Java virtual machine.
There is no external caching.

m xed The GSA uses its own caching functionality and also uses an external distributed
caching application as a secondary store.

ext er nal The GSA does not use its own caching functionality. It only stores data in an external
distributed caching application.

Setting Cache Locality For an Entire Repository
To set the cache locality for an entire repository:
1. Edit the properties file for the repository component.
2. Setthe cachelocal i ty property to one of the cache locality settings: local, mixed, or external.
cachelLocal i t y=ext er nal
3. Restart your Oracle ATG Web Commerce server.
Setting Cache Locality For a Repository Item Descriptor

To set the cache locality for an individual repository item descriptor:

1. Edit the repository definition file for the repository item. Find thei t em descri pt or element for the
repository item descriptor.

2. Set the value of the cache-locality attribute to one of the cache locality settings: local, mixed, or external.
3. Restart your Oracle ATG Web Commerce server.

The following example shows the cache-locality attribute for a repository item descriptor.

<gsa-tenpl ate>
<i temdescriptor nanme="catal og"
cache-1locality="external "
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cache-node="di stri butedExternal " />
</ gsa-tenpl at e>

Best Practices

If you set the cache locality for repository item descriptors to external, consider using the near cache
configuration for Oracle Coherence. Near cache configuration allows Oracle Coherence to store some data in
your application server’s Java virtual machine. Since your Oracle ATG Web Commerce server is not caching
data in the Java virtual machine itself, allowing Oracle Coherence to keep copies of data locally may improve
performance.

When you first initiate external caching, you will see an increase in cache hit counts, because external caching
stores all items by reference rather than by value, so each time an item reference is hit, it goes back into the
cache. Note that this increase is technically accurate, but does not interfere with the caching process.

Note: If you set the cache locality for repository item descriptors to i xed, do not use the Oracle Coherence
near - cache configuration for them. Doing this will duplicate cached data in the Java virtual machine for your
Oracle ATG Web Commerce application server.

Use the cacheLocal i ty and def aul t CacheNamePr ef i x properties to control the way that Oracle ATG Web
Commerce interacts with Oracle Coherence. See information about def aul t CacheNanePr ef i x in External
Cache Naming (page 143). See information about cache topologies in the Oracle Coherence documentation
(http://www.oracle.com/technetwork/middleware/coherence/documentation/index.html).

The following table shows common cache topologies and example cacheLocal i ty and
def aul t CacheNanePr ef i x property settings that may be used for them.

Topology Summary Example Settings
Oracle ATG Web Commerce local cache, Oracle cachelLocal i ty=ni xed
Coherence distributed cache def aul t CacheNanePr ef i x=di st - cache
Oracle Coherence local cache, Oracle Coherence cachelLocal i t y=ext er nal
distributed cache def aul t CacheNanePr ef i x=near - cache
Entire cache in Oracle Coherence, external to JVM cachelocal i t y=ext er nal

def aul t CacheNanePr ef i x=r enpt e- cache

Cache Modes for External Caching

Configure either si npl e ordi st ri but edExt er nal caching mode for repository item descriptors that use
external caching. See information about cache modes in Caching Modes (page 104).

Do not configure modes other than si npl e and di st ri but edExt er nal for repository item descriptors that
use external caching.

The following table explains the recommended uses for si npl e and di st ri but edExt er nal caching modes.
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Cache Mode Recommended Use

si npl e Use si nmpl e caching mode for repository item descriptors that will not be
invalidated by changes. Simple mode offers a performance advantage for
repository item descriptors that are read and not written by the production
server.

In simple mode, your Oracle ATG Web Commerce application server will not
communicate cache invalidation events to other servers in its cluster.

di stri but edExt er nal Use di st ri but edExt er nal mode for repository item descriptors that may be
invalidated by changes. In this mode your Oracle ATG Web Commerce server
will communicate cache invalidation events to other servers in its cluster.

Note: if you configure a cache mode other than si npl e or di st ri but edExt er nal for a repository item
descriptor that uses external caching, Oracle ATG Web Commerce will reset the cache mode to si npl e when
you restart your server.

External Caching and Cache Invalidation

Thei nval i dat eExt er nal CacheOnFul | I nval i dat e property controls whether the cache invalidation service
and explicit cache invalidation will affect the externally cached data for a repository component. See Cache
Invalidation Service (page 136).

Use this property to reduce the number of invalidation messages that your Oracle ATG Web Commerce server
cluster sends to your external distributed cache application. If you have several Oracle ATG Web Commerce
servers, allow a small number of them to invalidate the external cache as needed and set this property to f al se
for the rest.

This property controls whether the external cache for a repository is affected by either full cache invalidation,
selective cache invalidation, or calls to the i nval i dat eCaches() method for a repository.

Setting Explanation

true The cache invalidation service will invalidate the externally cached data for the
repository component.

The default value for this property is t r ue.

fal se The cache invalidation service will not affect the externally cached data for the
repository component.

External Caching and Cache Warming

The war nCachel f Ext er nal property controls whether deployment will warm, or load, externally cached data
for a repository component. See information about cache warming in the Content Administration Programming
Guide.
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Use this property to reduce the number of Oracle ATG Web Commerce servers in your cluster that warm the
external cache. If you have several Oracle ATG Web Commerce servers, allow a small number of them to warm
the external cache and set this property to f al se for the rest.

Setting Explanation

true A deployment to this repository will warm the externally cached data for it.

The default value for this property ist r ue.

fal se A deployment to this repository will not warm the externally cached data for it.

External Cache Naming

You can control the prefix that Oracle ATG Web Commerce gives to each cache that it stores in Oracle Coherence.
The prefix of cache names affects the way that Oracle Coherence handles stored data. See information about the
way cache name prefixes affect Oracle Coherence functionality in the documentation for that product (http://
www.oracle.com/technetwork/middleware/coherence/documentation/index.html).

Cache names are composed of the prefix, the SQL repository name, and the repository item descriptor name.
The strings are joined by the underscore/underbar character. For example, the cache name for the cat al og item
descriptor in the Pr oduct Cat al og repository might be:

near - cache_Product Cat al og_cat al og

Control the cache name prefix by setting properties of the / at g/ adapt er / gsa/ ext er nal cache/
GSACoher enceManager component of your Oracle ATG Web Commerce application.

Property Explanation

def aul t CacheNanePr ef i x The string that will be prepended to the repository name and repository
item descriptor name to form a cache name. This value may be overridden
for specific repositories or repository item descriptor names by the
cacheNanePr ef i xMap property.

The default value for this property is near - cache.
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Property

cacheNanePr ef i xMap

Explanation

A comma separated list of repository item descriptors and the cache
name prefixes that will be prepended to them to form a cache name.

Use the asterisk (*) as a wildcard character in place of an entire repository
or repository item descriptor name. Wildcard characters will not select a
partial name.

For example:

cacheNanePr ef i xMap=\

Pr oduct Cat al og_*=di st -cache, \

* _product =near - cache, \

Product Cat al og_medi a=r enpt e- cache

Note: Repository or item descriptor names that include the underscore/
underbar character will break the syntax of this property. If you need to
override the cache name prefix for one of these names, change the prefix
map separator character to something else. The pr ef i xMapSepar at or
property controls which character that is.

pr ef i xMapSepar at or

The character that separates repository names and repository item
descriptor names in the cacheNanePr ef i xMap property.

This property controls the way that Oracle ATG Web Commerce interprets
cacheNamePr ef i xMap values. It does not affect the separator character
used between the elements of actual cache names.

The default value for this property is the underscore/underbar character.

External Caching Statistics

Use the Dynamo Server Admin user interface to view information about the way your Oracle ATG Web
Commerce application is using an external cache. The administration user interface reports the following

statistics.

« The number of times your application accessed the external cache for a repository item type and found data

init. This is labeled ext er nal Hi t s in the administration user interface.

« The number of times your application accessed the external cache for a repository item type and did not find
datain it. This is labeled ext er nal M sses in the administration user interface.

+ The number of repository items of a specific type that are stored in the external cache. This is labeled

ext er nal Ent ri es in the administration user interface.

To view information about external cache usage:

1. Log in to the Dynamo Server Admin user interface. See information about the Dynamo Server Admin in the

Platform Programming Guide.

2. Navigate to the repository component using the Component Browser.
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3. Find the repository item display and the repository item type that is externally cached.

4. Read the columns labeled ext er nal Hi t s, ext er nal M sses, and ext ernal Entiti es.

Batch Mode for External Caching

Use batch mode to improve external caching performance by combining multiple requests for cached
repository item data into a single request. If you enable batch mode for external caching, your application
will keep track of the repository items it retrieves from the external cache for each URL request. When the
application handles the same URL request again, it determines whether all of the repository items are in the
local cache. If some or all of the items are not available from the local cache, the application requests all of the
missing items from the external cache in a single batch.

Using batch mode for external caching will improve performance if the external cache contains more data
than the local cache in the Java Virtual Machine (JVM) can store. It may not improve performance if most of the
externally cached data will fit in the local cache.

If the repository items that are required by a URL request may vary based on POST arguments or other factors,
batch mode for external caching may not improve performance.

Enabling Batch Mode for External Caching
To enable batch mode external caching:

1. Make sure you have configured your repositories to use external caching. See Configuring Repository Items
for External Caching (page 139).

2. Initialize the / at g/ adapt er / gsa/ ext er nal cache/
Ext er nal CacheBat chi ngSer vl et component. Add the/ at g/ adapt er/ gsa/
ext er nal cache/ Ext er nal CacheBat chi ngSer vl et component to thei ni ti al Servi ces property of
the/ at g/ dynano/ ser vl et / daf pi pel i ne/ I ni ti al component. For example, add the following to the
configuration path for the / at g/ dynano/ ser vl et / daf pi pel i ne/ I ni ti al component.

initial Services+=/at g/ adapt er/ gsa/ ext er nal cache/
Ext er nal CacheBat chi ngSer vl et

3. Configure the bat chi ngExt ensi ons and URI Pr ef i xesTol gnor e properties of the / at g/ adapt er / gsa/
ext er nal cache/ Ext er nal CacheBat chi ngSer vl et component to control which URL requests will trigger
batch external caching.

Include the filename extensions of the URLs that will trigger batch external caching in the
bat chi ngExt ensi ons property. This property includes the j sp filename extension by default. This property
is case sensitive.

bat chi ngExt ensi ons+=j ht m , JHTM_, JSP

Include directory paths in the document root for your Web application that will not trigger batch external
caching in the URI Pr ef i xesTol gnor e property. This property is set to null by default.

URI Pr ef i xesTol gnor e+=/ myst or e/ about us/
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4. Set the enabl eExt er nal CacheBat chi ng property to t r ue for each repository component that will use
batch external caching. For example, set the enabl eExt er nal CacheBat chi ng property of the / at g/
comer ce/ cat al og/

Product Cat al og componenttotr ue.

5. If needed, adjust the ext er nal CacheBat chl nf 0Si ze and ext er nal CacheBat chl nf oTi neout properties
for each repository component that will use batch external caching.

These properties control the number of URLs that your Web application monitors for external caching
requirements and the frequency that the cached data associated with each URL is refreshed. See Repository
Configuration for Batch Mode (page 146).

Repository Configuration for Batch Mode

Repository components include the ext er nal CacheBat chi nf 0Si ze and

ext er nal CacheBat chl nf oTi meout properties to control the number of URLs that your Web application
monitors for external caching requirements and the frequency that the cached data associated with each URL is
refreshed.

externalCacheBatchinfoSize

Set the ext er nal CacheBat chl nf 0Si ze property to the approximate number of URLs in your Web application
that require externally cached repository data. This is the number of URLs that your Web application will monitor
for external caching requirements and use batch mode external caching if needed. The number of independent
URLs depends on the nature of your Web application. The ext er nal CacheBat chl nf 0Si ze property is set to
1000 by default.

Your Web application maintains a list of URLs for each repository item descriptor in a repository. The
ext er nal CacheBat chl nf 0Si ze property limits the number of URLs that are recorded for each item descriptor.

If you set the ext er nal CacheBat chl nf 0Si ze to a number that is lower than the number of URLs that require

a particular repository item descriptor, the most recent URL added to the list will push the oldest URL off the list.
Batch mode external caching will continue to function properly but will not improve performance to the extent
that it is capable of.

If you set the ext er nal CacheBat chl nf 0Si ze to a number that is higher than the number of URLs that
require externally cached repository item data, the list of URLs will grow to the size required. Setting
ext er nal CacheBat chl nf 0Si ze too high will not consume unnecessary resources.

externalCacheBatchinfoTimeout

Set the ext er nal CacheBat chi nf oTi meout property to control how frequently your Web application
will refresh the list of cached data that is associated with URLs. Set the frequency in milliseconds. The
ext er nal CacheBat chl nf oTi meout property is set to 600000 (ten minutes) by default.

If your site does not change rapidly during a period of minutes or hours, a reasonable frequency may be from
two to 24 hours. If your site is highly dynamic and does change rapidly, increase the frequency. A reasonable
frequency for a rapidly changing site may be every ten minutes.
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12 Developing and Testing an SQL
Repository

The XML document type definition for the SQL repository includes operation tags whose primary purpose
is to help you develop, test, and debug your SQL repository template. You can use these tags to modify your
repository’s database to perform the following tasks:

+ Adding Items (page 147)

» Updating Items (page 149)

* Removing Items (page 150)

* Querying Items (page 151)

+ Importing and Exporting Items and DDLs (page 151)

These tags are used by the startSQLRepository (page 151) script, which is described in this chapter.

To use these developmental tags:

1. Go to the repository’s page in the Administration Interface. For example, for the SQL Profile Repository, go to:
host name: 8830/ nucl eus/ at g/ user profiling/ Profil eAdapt er Reposi tory

2. In the Run XML Operation Tags on the Repository text area, enter the developmental tags and click Enter.

You can also run the st art SQLReposi t or y script from a command line. Create an XML repository definition file
and pass it to the st ar t SQLReposi t or y script with appropriate arguments. See the startSQLRepository (page
151) section in this chapter for more information.

Note: If you add or remove an item descriptor in your repository definition file, you must close and reassemble,
redeploy, and restart your application, which restarts the ACC and DAF. Otherwise, errors may result. For
example, if you remove an item descriptor, the item descriptor still appears as an option in the ACC query editor
(List items of type...) and might cause errors if selected. For instructions on assembling applications, see the
Platform Programming Guide.

Adding Items

You can use an XML template to add repository items. Use an <add- i t en tag for each repository item you
want to add. Each <add- i t en» tag mustinclude ani t em descri pt or attribute to specify the name of the
item descriptor to which this repository item should belong. You can nest <set - pr oper t y> tags within the
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<add- i t en® tag to set property values of the new repository item. Any properties you do not set have the
default property value for that item descriptor.

For example, the following tags add to the database an instance of user s with id = 1. It sets the user nane
property to Marty.

<add-itemitemdescriptor="users" id="1">
<set-property nane="usernanme" val ue="Marty"/>
</ add-itenp

Note that <add- i t en tags are processed one at a time. They cannot make forward references to other items
and no attempt is made to satisfy database integrity constraints (beyond that automatically done with the
cascade operator). Use the <i nport - i t ens> tag if you want to load in items with forward references.

Note also that if you specify the ID of an existing repository item, you update that item, overwriting the values of
the existing item with the values you specify in the <add- i t en» tag. Any add or r enpve attributes in a <set -
pr oper t y>tag within an <add- i t en» tag are ignored.

Adding Items with Composite IDs

If your repository uses composite repository item IDs, you can specify the ID with its encoded form, or

in brackets as comma-delimited ID elements. For example, if an ID is composed of the string elements
Massachusetts, USA, and Earth and the separator character is the default, : (colon), you can specify the ID in one
of these forms:

<add-itemitemdescriptor="states" id="Massachusetts: USA: Earth">
<set-property nanme="capital" val ue="Boston"/>
</ add-itenmr

<add-itemitemdescriptor="states" id="[Mssachusetts, USA Earth]">
<set-property nanme="capital" val ue="Boston"/>
</ add-itenmr

Adding Items without Specifying IDs

When you add a repository item with the <add- i t en tag, you can use the t ag attribute in place of thei d
attribute. If you use a t ag attribute, the SQL repository chooses a unique repository ID for the item using
the I dGener at or and associates that tag with that ID. You can then refer to that particular tag name within
that XML file with a t ag attribute. Alternatively, refer to the tag with this special syntax:

$t ag: <name>$

The $t ag: <name>$ syntax can be used only in:

+ theval ue attribute or body of a <set - val ue> tag

+ the query attribute or the body of a <query-i t ens>tag

The template parser substitutes the ID of the item you created with that tag.

For example, you might want to add an item, one of whose properties is another repository item—for example,
abook item, where the book item has an aut hor property which is itself a repository item. If you do not want to
supply the repository ID for the aut hor repository item, you can use at ag attribute placeholder like this:
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<add-itemitemdescriptor="author" tag="AUTHORI D_TAG'>
<set-property nanme="aut hor Nanme" val ue="Arthur Ransone"/>

</ add-iten>

<add-itemitem descriptor="book">
<set-property nanme="title" val ue="Swal |l ows & Amazons"/>
<set-property name="aut hor" val ue="$t ag: AUTHORI D_TAG$"/ >
</ add-itenp

Adding Items to Multi-ltem Properties

If you add items that are themselves properties of other repository items, make sure the item is added before
the item that refers to it. This is necessary because a new repository item cannot make forward references to
another repository item that is not yet defined.

For example, suppose you have a user item type with a dependent s property that refers to a separate
dependent item type. Add the dependent items before you add a user item that refers to those dependent
items, as in this example:

<add-itemitemdescriptor="dependent" id="1234">
<set-property name="firstName" val ue="JoeBob"/>

</ add-itenp

<add-itemitemdescriptor="dependent" id="1235">
<set-property nanme="firstNanme" val ue="M key"/>

</ add-itenp

<add-itemitemdescriptor="user" id="1">
<set-property nane="login" val ue="tom "/>
<set-property nane="firstNanme" val ue="Tonl'/>
<set-property nane="dependents" val ue="1234, 1235"/>

</ add-itenp

Updating Items

You can update repository items with the <updat e- i t en» tag. The <updat e- i t en® tag encloses one or

more <set - pr oper t y> tags that specify the properties and values being set. Each <updat e- i t en tag must
include ani t em descri pt or attribute to specify the name of the item descriptor of the repository item being
removed. You can also use the ski p- updat e attribute to set properties in the item, but avoid the update item
call until the transaction is committed.

For example, the following element changes the value of the dependent s property of the user with i d of 1:

<update-itemitemdescriptor="user" id="1" ski p-update="true">
<set-property nane="dependents" val ue="1414,1732"/>
</ update-itenpr

You can use the add or r enove attributes to add or remove values from multi-item properties without
overwriting the whole property value. For example, to add another value to the dependent s property:
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<update-itemitemdescriptor="user" id="1" ski p-update="true">
<set-property nanme="dependents" val ue="1799" add="true"/>
</ update-itenr

Removing Iltems

You can remove items from the repository with the <remove-item> (page 180) tag. Each <r enove-i t enr tag
must include ani t em descri pt or attribute to specify the name of the item descriptor of the repository item
being removed.

For example, the following tag removes a repository item that uses the item descriptor user s and whose
repository ID is 1:

<renove-itemitemdescriptor="users" id="1"/>

Removing References to Items

When you remove an item, you generally also need to remove references to the item. The
atg.repository. RepositoryUtils classincludes two methods that are useful in this context.

Ther enpveRef er encesTol t emmethod removes any references to a given item from other items in

its repository. This method can only remove references in queryable properties. You can invoke the

r enmoveRef er encesTol t emmethod by setting r enove-r ef er ences-t o="true" in a <remove-item> (page
180) tag.

The changes to the data caused by the r enoveRef er encesTol t emmethod depend on the reference type. For
example, you might delete an item of type X, where type Y references X. Item descriptor Y might reference item
descriptor X in three ways:

If Y references X in this way... Delete the reference to X as follows...

Y has a non-required property whose item-type is X Set the reference property to null and update item of
type Y, essentially nullifying the foreign key.

Y has a required property whose item-type is X Delete the item of type Y, because the foreign key
cannot be set to null.

Y has a multi-valued property whose component- Remove the element in the multi-valued property
item-type is X in Y that refers to the item of type X. This deletes the
one-to-many or many-to-many row that represents
the Y to X reference. The item of type Y is not deleted.

Data in an auxiliary table is always deleted by a <r enpve- i t en® tag regardless of the r enove-r ef erences-t o
attribute because it is not considered a reference.

The anyRef er encesTol t emmethod queries whether any cross-references to a repository item exist within
the repository that contains that item. It uses the same logic as the r enbveRef er encesTol t emmethod to
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determine whether references exist. The anyRef er encesTol t emmethod can only detect references through
queryable properties.

Calling these methods generates multiple repository queries per call, one for each property descriptor that
might refer to the item. For example, if the item’s type is cont act - i nf o, one query is performed for each
property descriptor whose type is cont act - i nf o, or any multi-valued type that might contain a list of items
of type cont act - i nf 0. The queries each fetch at most one item from the repository, so the effect on the
repository’s cache should be minimal.

Querying Items

You can perform queries against the repository through the <quer y- i t ens> tag. The query itself may be
specified as a query attribute of the <quer y- i t ens> tag or as PCDATA between the opening and closing tags.
The query uses the Repository Query Language (RQL) described in the Repository Query Language (page 18)
section of the Repository Queries (page 13) chapter.

For example, the following tag queries the database for any repository items whose item descriptor is named
user s and whose user nane property is Mart y:

<query-itens itemdescriptor="users">username="Marty"</query-itens>

Queries can be used in this way to preload repository caches. See Preloading Caches (page 130) in the SQL
Repository Caching (page 103) chapter.

Importing and Exporting Items and DDLs

Some operations tags let you import items from another repository or export items. You can also print out
the DDLs used in setting up the tables corresponding to the repository template. See the descriptions of the
following tags in the SQL Repository Definition Tag Reference (page 161):

+ <remove-all-items> (page 181)
+ <export-items> (page 184)

+ <import-items> (page 183)

+ <print-ddI> (page 186)

You can also use the startSQLRepository (page 151) script to export, import, and print repository items, as
described in the next section.

startSQLRepository

You can use the utility program st ar t SQLReposi t or y in order to read a repository definition from an XML file
or DOM. st ar t SQLReposi t ory can perform these tasks:
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+ Verify the XML is correctly formed and complies with the DTD.

+ Parse and process optional operation tags like <add- i t en», <r enpve- it en», and <quer y-i t ens>. These
tags provide a means for adding, removing, updating items in your SQL repository.

» Generate SQL statements that are required to create the appropriate database table structure when you use
the —out put SQL flag.

« Return results of <query-i t ems>and <pri nt -i t en requests in the form of <add- i t en tags. This lets you
easily copy and paste the results into another XML template, so you can add the items to another repository.

+ Import and export items and item descriptors.

Note: When running st ar t SQLReposi t or y on a third-party application server, you must configure the server
to use an Oracle ATG Web Commerce data source and transaction manager, not your native application server’s
data source and transaction manager.

Requirements

Syntax

The following requirements apply if the template contains <t abl e> tags:

+ The database accessed by your repository is running.

+ The database contains the appropriate tables.

» You have appropriate database access to perform import and create database operations.

The following requirements apply to ensure that the import operation reserves all the IDs it encounters for the
repository items that it creates in the target database.

+ Repository IDs in the source repository do not collide with repository IDs in the target repository.
» The source and target databases contain | dSpaces, where | dSpaces in both share the same name.

+ The name of the | dSpaces used by each item descriptor is the same in the source and target repositories for
export and import operations, respectively.

for more information about | dSpaces, see the Core Dynamo Services chapter of the Platform Programming Guide

st art SQLReposi t or y uses the following syntax:
start SQLReposi tory argunents xm-file[ ...]

You can supply multiple XML files to st ar t SQLReposi t or y, and it processes them in the order specified. For
example, you can pass your full repository definition file together with a test file that uses the test operation tags
to manipulate repository items, as shown in SQL Repository Test Example (page 157).

The following example loads an XML template whose configuration path nameis/at g/test.xm ina
repository with a Nucleus address of / at g/ user profi | i ng/ Profi | eAdapt er Repository:

start SQLReposi tory -m DPS
—repository /atg/userprofiling/Profil eAdapterRepository /atg/test.xm

The XML template file name is located in the application’s configuration path. For example, you can reference
afileinthel ocal confi g directory as/ fi | e- name. You can also use a file with the same name as your
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repository’s existing definition file and omit the file name argument from the st ar t SQLReposi t ory command.
The st art SQLReposi t ory script uses XML file combination to combine all files with the same name into
a single repository definition. See the Nucleus: Organizing JavaBean Components chapter of the Platform

Programming Guide.

For example, you can use st art SQLReposi t ory to print all profiles in the Profile repository by including the

following file in:

<ATGL1di r >/ hone/ | ocal confi g/ at g/ userprofiling/userProfile.xn

<gsa-tenpl at e>

<print-itemitemdescriptor="user"/>

</ gsa-tenpl at e>

You can use the st art SQLReposi t ory script together with the test operation tags described earlier in this
chapter to quickly test a query, or add, update, remove, or print an item.

General Arguments

The st ar t SQLReposi t or y scripts take the following arguments:

Argument

Purpose

-m startup-nodul e

-S server-nane

Lists a module to load which contains the target repositories.
Supply multiple —moptions in order to start more than one
module. For example:

startSQLRepository -m moduleA -m moduleB

This argument must precede all others, including - i mport.

The Oracle ATG Web Commerce instance on which to run this
script. Use this argument when you have multiple servers
running on your machine.

This argument must precede all others except - m

- dat abase vendor

- debug

-encodi ng encodi ng

Customizes the DDL for the SQL variant used by the specified
vendor’s database software, where vendor can be one of the
following values:

db2
m crosof t
oracl e

Outputs additional logging information. This option is
equivalent to setting the | oggi ngDebug property tot r ue for
the repository.

If the content you are exporting contains non-ASCIl characters,
use this option to specify an encoding such as 8859_1 or SJIS in
which to save your content.

12 Developing and Testing an SQL Repository

153



Argument Purpose

-export "itemtype[,...]" file Exports items of one or more item descriptors to an XML
repository definition file, where f i | e is relative to the
<ATGL1di r >/ hone directory.

-export all file Exports all items of all item descriptors in this repository to a
file, where fi | e is relative to the <ATGL1di r >/ hone directory.

- export Reposi tories To export data from more than one repository into the same

repository-path[,...] file file, use this option. This might be preferable to the - export
option if repositories are linked, as it prevents duplicating
linked item descriptors in multiple files.

-exportRepositories all file Exports all repositories to one file, where f i | e is relative to the

-import input-file

<ATGL1di r >/ hone directory.

The XML file or DOM that contains the repository definition

to import into the target repository, where input-file is a file
created from running st art SQLReposi t or y with - export or
-export all.

The path of i nput - fi | e can be absolute or relative to the
current directory.

-noTransacti on

If you use this argument, this operation is not wrapped in a
transaction. Using a transaction for large operations can run
into database limitations on transaction sizes and numbers of
permitted row-level locks.

-output file

Sends all output from <pri nt - i t em> and <quer y- i t en» tags
to the specified file, instead of standard output.

- out put SQL

Outputs a DDL (SQL) file for the XML templates in the
repository to standard output.

-outputSQLFile file

-repository path

Outputs a DDL (SQL) file for the XML templates in the
repository to the specified file.

The Nucleus path of the repository. For example:

-repository
/ at g/ dynano/ servi ce/ j dbc/ SQLReposi tory

If you run st art SQLReposi t or y with the DPS module or

a module that requires the DPS module, you can omit this
argument, and the script uses the first repository registered in
the component/ at g/ r egi st ry/ Cont ent Reposi tori es.

If you use st ar t SQLReposi t or y to import assets into a
versioned repository, this argument is required the input file
specifies the target repository with add- i t emand updat e-
i t emtags.

154

12 Developing and Testing an SQL Repository



Argument Purpose

- ski pRef erences By default, when you use one of the export arguments, all
referenced item descriptors are automatically added to

the list of item descriptors to be exported. If you use the -

ski pRef er ences argument, referenced item descriptors are
added only if you affirmatively include them.

-ver boseSQL Outputs additional logging information, equivalent to setting
| oggi ngSQLI nf o and | oggi ngSQ_Debug propertiestotrue
for the repository’s JTDat aSour ce. All SQL emitted is logged.

Exporting Repository Data

You can use st ar t SQLReposi t or y to export data from a database to an XML file, which you can later import to
another database.

You can export all repositories, or individual repositories from the specified modules. In both cases, first make
sure the source database is running.

Exporting all repositories

To export the data from all SQL repositories registered in the / at g/ r egi st ry/ Cont ent Reposi tori es
component, use the following syntax:

bi n/start SQLRepository -m nodul e -exportRepositories all output-file

The location of the resulting file is relative to the <ATGL1di r >/ horre directory.
Exporting individual repositories

To export the data from individual SQL repositories, use the following syntax:

bi n/start SQLRepository -m nmodul e -export all output-file
-repository repository-path

For example, the following command exports the Product Catalog from a Pioneer Cycling store database to
products. xm :

bi n/ start SQLRepository -m Pi oneer Cycling -export all products.xnl
-repository /atg/commerce/ catal og/ Product Cat al og

Note: when binary data in repository items is exported, it is represented in base64 encoding.

Importing Repository Data

After you use st ar t SQLReposi t or y to export repository data to an XML file, you can use the XML file to
transfer this data to another database:

1. Add a JDBC driver for your database and configure the JDBC connection pool. For more information, see the
Installation and Configuration Guide.
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2. Runst art SQLReposi t ory to import the contents of the XML file to the destination database with the
following syntax:

start SQLRepository -m nodul e -inport input-file
-repository repository-path

3. For example, given the earlier example, you can import the content from the Pioneer Cycling pr oduct s. xm
file as follows:

start SQLRepository -m PioneerCycling -inport products. xm
-repository /atg/conmerce/ catal og/ Product Cat al og

Importing to a Versioned Repository

You can use st art SQLReposi t or y to import repository data into versioned repositories. Before you run this
script, format the repository data in an XML file that adheres to the SQL repository definition file syntax.

Note: When running st ar t SQLReposi t or y on a third-party application server, configure the server to use
an Oracle ATG Web Commerce data source and transaction manager, not your native application server’s data
source and transaction manager.

Use the following syntax in order to import repository assets to a versioned repository:

start SQLRepository [-mstartup-nodule]... [-s server-nane]

-inmport input-file -repository path

{project-spec | workspace-spec} -comment
[ argurent s]

Importing to a project or workspace
The import operation must be directed to a project or to a workspace, as follows:
* -project name [-workflow nane] —user usernane —conment text
+ -workspace nane —conment text
Note: After deployment targets are initialized, use —pr oj ect with st art SQLReposi t or y instead of -
wor kspace. When —pr oj ect is used, assets are imported into a new project with the default or specified
workflow. Users can then access this project and perform the tasks associated with its workflow.

Versioning arguments

The following arguments are specific to the versioning system.
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Argument Description

- proj ect nane The name of the project to create and use for the import. After running
[ -workflow nane] st art SQLReposi t or y with this argument, the imported assets must be
[ -activity nane] checked in manually through the Oracle ATG Web Commerce Business Control

Center. This option is available only if the Publishing module is running.
You must specify this option or - wor kspace.
Qualifiers:

If qualified by the wor kf | owoption, the project uses the named workflow;
otherwise, it uses the common workflow:

/ Conmon/ conmonWor kf | ow. wdl

If qualified by the —act i vi t y option, the project opens in the named
application; otherwise, it opens as a Content Administration project. The
following arguments are supported for —act i vi t y:

- mer chandi si ng. manageConmer ceAsset s: Creates a Merchandising
project.

-personal i zati on. edi t Segnent sAndTar get er s: Creates a
Personalization project.

-wor kspace name Specifies the workspace to use during the import operation, where name

is a user-defined string with no embedded spaces and is unique among all
workspace names. Use - wor kspace only during the initial import to the target
repository, before you initialize any target sites.

The workspace is the area in the VersionManager where the import takes place.
If the specified workspace does not exist, the system creates it.

Importing into a workspace requires you to supply a check in comment
through - conment .

You must specify this option or - pr oj ect .

-user username The user who performs the import. If a secured repository is accessed for the
import, this user’s authorization is checked.

This argument is required when the pr oj ect argument is supplied, so the user
can be identified as the project creator.

-conment text Comment to use for each item when checking in imported data. This comment
is stored in each item’s version history. It should not contain spaces.

SQL Repository Test Example

The following is a simple example of how you can create a test repository definition file that defines item
descriptors and also uses <add- i t en®, <r enpve- i t en®, and <quer y- i t ens> tags to manipulate repository
items.
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<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>

<l--

This is a sinple xm tenplate denonstrating add-item renove-item and query-itens
t ags.

-->

<! DOCTYPE gsa-tenpl ate SYSTEM "http://ww. at g. conl dt ds/ gsa/gsa_1.0.dtd">
<gsa-tenpl at e>

<header >
<nanme>Test 1</ name>
<aut hor >Mar t y</ aut hor >
<ver si on>1</versi on>
</ header >

<l-- This defines the itemdescriptor -->
<itemdescriptor nane="users" defaul t="true">
<t abl e nane="users" id-col um-nanes="id" type="primry">
<property name="propl"/>
</tabl e>
</itemdescriptor>

<l-- This renoves fromthe database any of 'users' withid =1 -->
<renove-itemitemdescriptor="users" id="1"/>

<l-- This adds to the database an instance of 'users' withid =1 -->
<add-itemitemdescriptor="users" id="1">
<set-property nanme="propl" val ue="Marty"/>
</ add-itenr

<l-- This queries the database for any of 'users' with propl = "Marty" -->
<query-itens itemdescriptor="users">
propl="Marty"

</ query-itens>

</ gsa-tenpl at e>

Using Operation Tags in the Repository Administration
Interface

You can also use the operation tags described in this section in the Component Browser of the HTML
Administration Interface. Open the HTML Component Browser page for a Repository component. For example,
there is an SQL Repository component with a Component Browser URL of:

http: // host nanme: port/ nucl eus/ at g/ dynano/ servi ce/ j dbc/ SQLReposi tory

In this URL, host nane represents the name of the machine that runs your application server and por t
represents the port number that your application server uses to listen for HTTP requests. To find your default
port, see the Installation and Configuration Guide.
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In the text field, you can enter any XML operations tags against the current repository as if they were commands.
Click Enter, and the page displays the output obtained by running the st ar t SQLReposi t or y script against the
repository.

Debug Levels

The SQL Repository component has a debugLevel property you can use to adjust the debug log entries. This
property is an integer from 0 to 15, with 15 resulting in the greatest frequency of debug log entries.

The default level is 5; this typically is the level desired when contacting Oracle ATG Web Commerce support to
diagnose problems. Level 5 is the lowest level at which SQL debugging statements are issued.

If | oggi ngDebug is set to true on the SQL Repository component, the debug level must be equal to or greater
than 6 in order to set loggingDebug of the transaction manager also to true, as Transaction Manager debugging
is often needed in conjunction with SQL debugging. Even at level 0, some debug statements are issued.

You can also get debugging messages for an individual item descriptor or property. Turn on logging debug in
the Dynamo Administration Interface page for the Repository component.

You can also turn on debug messages by including a | oggi ngDebug attribute tag in the repository definition for
that item descriptor or property. For example:

<itemdescriptor name="user" ...>
<attribute name="| oggi ngDebug" val ue="true" />
...<property ... />

</itemdescri ptor>

Modifying a Repository Definition

In the course of developing your site or after your site has gone live, you may want to modify your repository
schema, adding or removing repository item properties or item descriptors, or altering your database schema.
Modifying the repository schema is much like setting it up to begin with:

1. Modify your database, running the appropriate DDLs to make any necessary changes.
2. Edit your repository definition file.

3. Restart your Oracle ATG Web Commerce application.
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13 SQL Repository Reference

This chapter includes reference information about the SQL repository:
+ SQL Repository Definition Tag Reference (page 161)

« DTD for SQL Repository Definition Files (page 186)

+ Sample SQL Repository Definition Files (page 192)

+ Configuring the SQL Repository Component (page 203)

SQL Repository Definition Tag Reference

This section describes gsa- t enpl at e elements as they are defined in gsa_1. 0. dt d. The complete DTD for SQL
Repository Definition Files (page 186) can be found later in this chapter.

A number of tags can be grouped into two categories, and are discussed in detail elsewhere in this guide:
+ Named Query Tags (page 161)
+ Development Operation Tags (page 161)
Named Query Tags
The following tags are used to define named queries:
<named-query> (page 177)
<rql-query> (page 177)
<rql> (page 177)
<sql-query> (page 177)
<sql> (page 177)
<input-parameter-types> (page 178)

<returns> (page 178)
<dependencies> (page 178)

For more information, see Named Queries (page 87) in the SQL Repository Queries (page 81) chapter.
Development Operation Tags

The following tags are used primarily during development, testing, and debugging a repository; they are not
typically used in production environments:
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<transaction> (page 178) <print-item> (page 182)
<rollback-transaction> (page 179) <set-property> (page 183)
<add-item> (page 179) <import-items> (page 183)
<update-item> (page 180) <export-items> (page 184)
<remove-item> (page 180) <load-items> (page 184)
<remove-all-items> (page 181) <dump-caches> (page 185)
<query-items> (page 181) <print-ddI> (page 186)

For more information, see the Developing and Testing an SQL Repository (page 147) chapter.

<!DOCTYTPE>

All SQL repository templates start with a DOCTYPE declaration that references this document type definition
(DTD) file:

gsa_1.0.dtd

This DTD is installed within the <ATGL1di r >/ DAS/ | i b/ cl asses. j ar archive, but can be referenced with this
URL:

http://ww. at g. conf dt ds/ gsa/ gsa_1.0.dtd

For example:

<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD General SQ. Adapter//EN
"http://ww. atg. conf dtds/ gsa/gsa_1.0.dtd">

If your SQL repository definition is comprised of multiple files through XML file combination, include the
DOCTYPE declaration only in the file that is first in the application’s configuration path. For more information
about XML file combination, see the Platform Programming Guide.

<gsa-template>

<! ELEMENT gsa-tenpl ate (<header> (page 162)?,
(<itemdescriptor> (page 163) | <add-itenm> (page 179) | <update-itenm> (page 180)
| <print-itenr (page 182) | <renove-itenr (page 180) |
<transaction> (page 178) | devel opnent-line | <query-itens> (page 181) | <renove-
all-items> (page 181) |
<export-itens> (page 184) | <inport-itenms> (page 183) | <print-ddl > (page 186)
| <dunp-caches> (page 185) | <load-itens> (page 184))*)>

The <gsa- t enpl at e> tag is the top-level tag in a repository definition file.

<header>

<! ELEMENT header (nanme?, author*, version?, description?)>
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Parent: <gsa-template> (page 162)

The <header > tag provides information that can help you manage the creation and modification of repository
definition files.

For example:

<header >
<nane>Cat al og Tenpl at e</ nane>
<aut hor >Her man Mel vi | | e</ aut hor >
<aut hor >Emi | y Di cki nson</ aut hor >
<version>$ld: catalog.xm,v 1.10 2000/ 12/ 24 03:34:26 hm Exp $</version>
<descri ption>Tenpl ate for the store catal og</description>
</ header >

<item-descriptor>

<! ELEMENT itemdescriptor ((<property> (page 168) | <table> (page 175)
| <attribute> (page 174) | <naned-query> (page 177))*,
<rgl-filter> (page 82)7?,
(<property> (page 168) | <table> (page 175)
| <attribute> (page 174) | <naned-query> (page 177))*)>

Parent: <gsa-template> (page 162)

The SQL repository template contains one <i t em+ descr i pt or > tag for each set of repository items that share
the same attributes.

The following sections describe <i t em descri pt or > attributes:
+ General Attributes (page 163)

+ Content Item Attributes (page 167)

General Attributes

Attribute Description

nane The name of this item descriptor, unique within the repository (required).

This property is case-insensitive—for example, you cannot set the name
property for two item descriptors in the same repository to gender and
GENDER.

To reference an item descriptor by multiple names, set the
i tenDescri ptor Al i ases property of the Repository component.

cache-locality Controls whether the Generic SQL Adapter (GSA) will cache this item’s
data in its own cache, an external distributed cache application or both.
See External SQL Repository Caching (page 139).
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Attribute Description
cache- node The caching mode for this item descriptor, one of the following:

di sabl ed

si npl e (default)

| ocked

di stributed

di stri butedJMS

di stributedHybrid
di stri but edExt er nal

Caching can also be disabled for individual properties by setting their
cache- node attribute. See the SQL Repository Caching (page 103) chapter.

copy-from The name of the item descriptor whose properties are inherited by this
item descriptor. See Item Descriptor Inheritance (page 46).

def aul t Boolean, specifies whether this is the repository’s default item descriptor.
The default item descriptor is used for new repository items if no item
descriptor is explicitly specified.

If no item descriptor is designated as the default, the first item descriptor
in the repository definition file is the default.

Default: f al se

description Optionally describes this item descriptor.

Default: value of nane

descri ption-resource If a resource bundle is specified for this property with the tag <attri bute
name=r esour ceBundl e>, this attribute specifies the resource bundle key
to the item descriptor’s description.

See Localizing SQL Repository Definitions (page 99).

di spl ay- nane The name of the item descriptor as displayed in the ATG Control Center
interface. If no di spl ay- nane is specified, the nane attribute is used.

di spl ay- name-resource If a resource bundle is specified for this property with the tag <at t ri but e
nane=r esour ceBundl e>, this attribute specifies the resource bundle key
to the item descriptor’s display name.

See Localizing SQL Repository Definitions (page 99).

di spl ay- property Specifies a property of this item descriptor that is used to represent items
of this type in a user interface. For example, a profile item descriptor
might set di spl ay- property tol ogi n. Then, each repository item is
represented using the value of the item’s | ogi n property.

expert Boolean, where t r ue specifies to display this item descriptor only to
expert users.

Default: false
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Attribute Description

hi dden Boolean, wheret r ue suppresses display of this item types in the ATG
Control Center.

Default: false

i d- separ at or A character used to separate elements of a multi-column repository ID
when the ID is string encoded.

Default: colon (: )

i d- space- nanes The name of the ID space to use for this item descriptor. The default
settings are as follows:

- Item descriptor with a single-column repository ID: Item descriptor
name.

- Item descriptor with a multi-column repository ID: The name of the
primary table and the names of the ID column in that table.

For more information about ID space names and how they affect the
IDs of newly generated items, see IdSpaces and the id Property (page
37) earlier in this manual; and the Platform Programming Guide, the Core
Dynamo Services chapter.

i tem cache-si ze The maximum number of items of this item descriptor that the item cache
can store. When the number of items requested exceeds this number,

the least recently accessed item is removed from the cache. See the SQL
Repository Caching (page 103) chapter.

Default: 1000

i tem cache-ti meout The time in milliseconds that an item cache entry can remain unused
before its content becomes stale. After turning stale, the item cache entry
is reloaded from the database the next time it is accessed. See Cache
Timeout (page 126) for more information.

Default: 0 (items remain in the cache indefinitely until otherwise
invalidated)

Note: cache time out settings do not affect external distributed caching
applications. If you use external caching, configure your external
caching application to time out cached data. See External SQL Repository
Caching (page 139).
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Attribute Description

i temexpire-tineout The maximum time in milliseconds that an entry can remain in the item
cache before it is refreshed. See Cache Timeout (page 126) for more
information.

Default: 0 (items remain in the cache indefinitely until otherwise
invalidated)

Note: cache time out settings do not affect external distributed caching
applications. If you use external caching, configure your external
caching application to time out cached data. See External SQL Repository
Caching (page 139).

query-cache-si ze The maximum number of queries of this item descriptor to store in

the query cache. When the number of queries issued against this item
descriptor exceeds this number, the least recently used query is removed
from the cache. See the SQL Repository Caching (page 103) chapter.

Default: 0 (disables the query cache)

query-expire-tineout The maximum time in milliseconds that an entry can remain in the query
cache before it is refreshed. See Cache Timeout (page 126) for more
information.

Default: 0 (items remain in the cache indefinitely until otherwise
invalidated)

sub-type-property The name of a property in this item descriptor that specifies the names of
its child item descriptors. See Item Descriptor Inheritance (page 46).

sub-t ype-val ue Set to a value that is defined in the parent item descriptor’s sub-
t ype- proper ty, which enables inheritance from that parent. See Item
Descriptor Inheritance (page 46).

super -type The name of this item descriptor’s parent. See Item Descriptor
Inheritance (page 46).

t ext - search-properties A comma-separated list of properties to search if a text search query does
not explicitly specify any properties. See Text Search Queries (page 92) in
the SQL Repository Queries (page 81) chapter.

ver si onabl e Used only in versioned repositories, specifies whether items of this type
should be versioned. Use this attribute to override the setting in the
repository property ver si onl t ensByDef aul t.

For more information about this attribute, and versioned repositories in
general, see the Content Administration Programming Guide.

ver si on- property A integer property whose value is used as a version control mechanism for
items of this type. The value in ver si on- pr operty is incremented each
time the item is updated.

Xm :id Typically used for XML file combination, where elements with the same ID
are regarded as the same element.
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Content Item Attributes

The following <i t em descri pt or > attributes are used in content repositories. A content repository includes
one item descriptor that manages the folder hierarchy, and one or more item descriptors that define content
items. A content item has a property that specifies the item'’s folder parent, and a property that is used to store
or reference the content data itself. The content data property is usuallyaj ava.io. Fil e, Stri ng orabyt e[ ]
data type. Items in the content item descriptor implement the Cont ent Reposi t or yl t eminterface. Items in the
folder item descriptor implement the Fol der | t eminterface, as well as the Mut abl eReposi t or yI t eminterface.
For more detail, see the SQL Content Repositories (page 213) chapter.

Attribute Description

cont ent Boolean, specifies whether items of this type are content items. If set to
t r ue, settings are also required for the following attributes:

-fol der-id-property

-content-property

- One or more of: cont ent - nane- pr operty, cont ent - pat h-
property,anduse-id-for-path

Default: f al se

cont ent - checksum property Specifies a numeric property in this item descriptor that holds the
checksum for a content item descriptor.

For example, the PublishingFileRepository automatically updates this
property when an item'’s cont ent property changes.

content -l engt h-property A property in this item descriptor that contains the number
of bytes in the content. This property is used by the method
Cont ent Reposi t oryl t em.get Cont ent Lengt h() .

cont ent - nane- property A property in this item descriptor that defines the name of this content
item or folder item in the folder hierarchy. Unlike cont ent - pat h-

pr oper ty, the value of this attribute should not include any path
separator characters or the names of any parent folders.

cont ent - pat h- property A property in this item descriptor that defines the absolute path name
of this item in the folder hierarchy. The setting in cont ent - pat h-
pr oper ty should include a leading path separator character.

cont ent - property Required if cont ent is set to true, the property that contains the
content of the content items. The data type of the specified property
must be one of the following:

-File
-byte[]
-String

Content items of type St ri ng or byt e[ ] store their data in the
database; content items of type Fi | e store their data in the file system
with the Fi | ePr opertyDescri ptor.
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Attribute

fol der

fol der-id-property

| ast - nodi fi ed- property

Description

Boolean, specifies whether items of this type are folder items. Only one
item descriptor in a repository can set this property to t r ue.

If settot r ue, settings are also required for the following attributes:

-folder-id-property

-content-property

- One or more of: cont ent - name- pr operty, cont ent - pat h-
property,anduse-id-for-path

Default: f al se

A property in this item descriptor that specifies the ID of the folder
containing this folder or content item. This property must be set for all
item descriptors of content and folder items.

A property in this item descriptor that contains the time when
item content was last modified. The property’s data type must
be dat e ort i mest anp. This property is used by the method
Cont ent Reposi t oryl t em.get Cont ent Last Modi fi ed().

use-id-for-path

Boolean, specifies whether the repository ID for items of this type is the
item’s relative path name in the folder hierarchy. Use this attribute if
the column used to store the cont ent - pat h- pr oper t y is the primary
key for the table containing the item.

Default: f al se

<property>

<! ELEMENT property (<derivation> (page 173)?, (<option> (page 173)

| <attribute> (page 174))*)>

Parent: <item-descriptor> (page 163), <<table> (page 175)>

A <pr oper t y> tag can be a child of the <item-descriptor> (page 163) tag or a <table> (page 175) tag:

+ If a child of an <item-descriptor> (page 163) tag, <pr oper t y> defines a transient property of the repository
item. Because such a transient property is not associated with any database table, it is not stored when
the repository item is updated in the database. Transient properties are readable and writable, but are not
queryable. See the Transient Properties (page 70) section of this chapter.

+ If a child of a <table> (page 175) tag, <pr oper t y> defines a persistent property in a repository item. A
<pr oper t y> tag that is a direct child of an <i t em descr i pt or > tag defines a transient characteristic of a
repository item. Because such a transient property is not associated with any database table, it is not stored
when the repository item is updated in the database.
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Attributes

Attribute Description

name The property name (required)

cache- node The caching mode for this property, one of the following:
di sabl ed
i nherit

A property’s caching mode supersedes the item descriptor’s caching mode.
To restore the default caching mode, set cache- node toi nherit.See SQL
Repository Caching (page 103).

cascade One or more of the following, separated by commas:

i nsert
updat e
del ete

See Cascading Data Relationships (page 43).

cat egory Specifies a category that this property shares with other item properties.
Item properties that belong to the same category can be grouped together
in a user interface, rather than in alphabetical order according to their

di spl ay- nane attributes. See Grouping and Sorting Properties (page 64) in
the SQL Repository Item Properties (page 59) chapter.

cat egory-resource If a resource bundle is specified for this property with the tag <at t ri but e
name=r esour ceBundl e>, this attribute specifies the resource bundle key
to the property’s category. See Localizing SQL Repository Definitions (page
99).

col um- nanes The column name or names in the SQL database

Default: value of nane

conponent -data type If dat a- t ype is set to an array, list, set or map of primitive values, this
attribute specifies the primitive data type. The dat a- t ype can be any valid
value other thanarray, | i st,set or map. Every element that the property
references must be of this data type.

conponent-itemtype The nane of another item descriptor referenced by this property. If dat a-
typeissettoarray,list,set,or map, this attribute specifies the type of
items that are referenced. All referenced items must be of the same base

type.
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Attribute

data-type

Description
Required unlessi t em t ype or property-type is set, one of the following:

string int byte array

big string short binary set
enunerated | ong date |ist
bool ean float tinmestanp map
doubl e

See Data Type Mappings: Java and SQL (page 172) in this section for
information about how these values map to Java and SQL data types.

def aul t

A default value for the property if none is supplied when the repository item
is created. A default value cannot be set for multi-valued properties.

description

Optionally describes this property.

Default: value of nane

descri ption-resource

If a resource bundle is specified for this property with thetag <attri bute
nane=r esour ceBundl e>, this attribute specifies the resource bundle key
to the property’s description. See Localizing SQL Repository Definitions (page
99).

di spl ay- nanme

di spl ay- nane-resource

Optional, used to identify the property in the user interface.

Default: value of nanme

If a resource bundle is specified for this property with the tag <attri bute
nane=r esour ceBundl e>, this attribute specifies the resource bundle

key to the property’s display name. See Localizing SQL Repository
Definitions (page 99).

editor-cl ass

The Java class name of a Pr oper t yEdi t or to use for this property. See the
JavaBeans specification for a description of Pr oper t yEdi t or s.

expert

Boolean

Default: f al se

group

Specifies a group shared with other properties so they can be loaded in the
same SELECT statement. The default group name is the table name.

You can set the group for a property to add or remove properties from these
default groups. This gives you a simple way to optimize the SQL generated
by the repository.

hi dden

Boolean, if t r ue, suppresses display in the ATG Control Center.

Default: f al se
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Attribute Description
itemtype The nane of another <i t em descri pt or >.

If the value of this property is another repository item, specifies the item
descriptor type of that repository item. Required if the dat a- t ype or
property-t ype attribute is not specified.

property-type The Java class of a user-defined property. See User-Defined Property
Types (page 73).

Do not use this attribute for i d properties.

queryabl e Boolean, can bet r ue for transient properties only if the entire item
descriptor is also transient. See Transient Properties (page 70) in this
chapter.

Default: t r ue

readabl e Boolean

Default:t rue

repository The Nucleus address of another repository, specifies that this property’s
value refers to one or more repository items in the specified repository.
If you specify a relative path, it is relative to this repository. See Linking
between Repositories (page 72).

required Boolean, must be set to t r ue if the corresponding database column is
defined as NOT NULL.

Default: f al se

sql -type The SQL type of the corresponding column if it is different from the default
type for the dat a- t ype, as specified under Data Type Mappings: Java and
SQL (page 172).

writable Boolean

Default:t r ue

Xm :id Typically used for XML file combination, where elements with the same ID
are regarded as the same element.

Data Type Settings

The dat a- t ype attribute in a <pr oper t y> tag defines the data type of a repository item property. A data type
can be a primitive type or refer to an item descriptor type. If you want to define a property that refers to another
item, use the i t em t ype attribute to refer to that item'’s item descriptor.

For multi-valued types, setdat a-t ype toarray, | i st,set, or map. If the elements referenced by this property
are primitives or user-defined property types, set their data type with the conponent - dat a- t ype attribute.
Note that the SQL repository does not support multi-valued properties that reference binary type elements. If
a multi-valued property references repository items, specify their item type with the property’s conponent -
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i t em t ype attribute. For user-defined properties, use the pr opert y- t ype attribute to specify the Java class of

the property’s type.

Data Type Mappings: Java and SQL

The following table shows how the dat a- t ype attribute names for the primitive types correspond to Java
object types and SQL data types. Some SQL data types vary according to your SQL implementation. You can
explicitly specify a SQL data type mapping by setting the sql - t ype attribute.

data-type value Java object type Recommended SQL data type

array xxX[ ] none

big string String LONG VARCHAR, CLOB
TEXT (MS)

bi nary byte[] Bl NARY, VARBI NARY, | MAGE (MS)
LONG RAWBLOB (Oracle)
BLOB (DB2)

bool ean Bool ean NUMERI C(1)
TI NYI NT (MS)

byt e Byt e | NTEGER

date java.util.Date DATETI ME (MS)
DATE (DB2, Oracle)

doubl e Doubl e DOUBLE (DB2, MS)
NUMBER (Oracle)

enuner at ed String | NTEGER

fl oat Fl oat FLOAT (DB2, MS)
NUMBER (Oracle)

int I nt eger | NTEGER

I'ist java. util.List none

| ong Long NUMERI C(19)
Bl G NT (DB2, MS)

map java. util. Map none

set java. util . Set none

short Short | NTEGER
SMALLI NT (DB2, MS)

string String VARCHAR
VARCHAR, CLOB (Oracle)
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data-type value

timestanmp

Java object type

java. sql . Ti nest anp

Recommended SQL data type

DATETI ME (MS)
DATE (Oracle 8i)
TI MESTAMP (DB2, Oracle 9i)

CLOB and BLOB constraints

If you plan to use BLOBs (Binary Large Objects) or CLOBs (Character Large Objects), be sure that your database
and JDBC driver work with the data and queries you plan to use. Comparison queries (=, ! =, <, <=, >, >=) do not
work with BLOBs or CLOBs. Also, Oracle versions before 9.2 do not support pattern-match queries (CONTAI NS,
STARTS_W TH, ENDS_W TH) against CLOBs.

<derivation>

<! ELEMENT derivation (<expression> (page 176)*)>

Parent: <property> (page 168)

The <deri vat i on> tag is used for derived properties. For detailed information on usage, see Derived
Properties (page 50) in the SQL Repository Data Models (page 35) chapter.

Attributes

Attribute

met hod

Description

following:

firstNonNull

alias
uni on

col | ectiveUni on

The derivation method to use for the derivation logic, set to one of the

firstWthAttribute
firstWthLocal e

Default: fi rst NonNul |

user - net hod

override-property

A user-defined derivation method to use.

The name of a property that, when set explicitly, overrides the derived property
value that is otherwise used.

<option>

<! ELEMENT option EMPTY>
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Parent: <property> (page 168)

If a property’s dat a- t ype property is set to enuner at ed, use <opt i on> tags to indicate the possible values of
the enumerated properties. For example:

<property nane="gender" data-type="enunerated">
<option val ue="mal e" code="0"/>
<option val ue="fenul e" code="1"/>

</ property>

Attributes

Attribute Description

val ue The value of the enumerated option.

code The integer code that represents the enumerated option in the database.

If no code is specified, an appropriate code is generated by the SQL repository. The value of
the code attribute is a sequential integer, with the first option beginning at 0.

resource If a resource bundle is specified for this property with the tag <attri bute
name=r esour ceBundl e>, this attribute specifies the resource bundle key to the property
option’s the string value. See Localizing SQL Repository Definitions (page 99).

xm :id Typically used for XML file combination, where elements with the same ID are regarded as the
same element.

<attribute>

<! ELEMENT attribute EMPTY>

Parent: <item-descriptor> (page 163), <property> (page 168), <table> (page 175)

A Java Beans Pr opert yDescri pt or can store an arbitrary set of name/value pairs called feature descriptor
attributes. You can use the <at t r i but e> tag in the SQL repository as a child of a <pr operty>oran<item
descri pt or > tag to supply parameters that affect the behavior of properties or item types in your repository
definition.

The <attri but e>tag is an empty tag that defines the parent’s feature descriptor value or values. This tag lets
you associate arbitrary name/string value pairs with any property or item type. The name/value pairs are added
to the property descriptor via the set Val ue method of j ava. beans. Feat ur eDescr i pt or, and can later be
used by the application. For example:

<property nanme="enpl oyeeNunber" data-type="string">
<attribute name="PCCExpert" val ue="true" data-type="bool ean"/>
</ property>

See User-Defined Property Types (page 73) for more information.
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You can refer to values of Nucleus components with the bean attribute of the <at t ri but e> tag. For example:

<attribute name="docunent Root Pat h"
bean="/at g/ deno/ Qui ncyFunds/ reposi t ori es/ Feat uresDat aSt ore. rel ati vePat hPrefi x" />

Attribute tags must be empty and have no child tags.

Attributes

Attribute Description

nane The name of the name/value pair. You can specify any name here and it is added to the list
of feature descriptor attributes for your property.

val ue The value of the name/value pair. The data type of this value is defined by the dat a-
t ype attribute supplied to this tag. If no dat a- t ype attribute is provided, the value of the
attribute is a string.

dat a-type The primitive data-type of the value, one of the following:
string* int
byte short
date | ong
timestanp fl oat
doubl e
*def aul t

bean The name of a Nucleus component or property that is the value of the attribute. If a
relative address is specified, the address is relative to the Reposi t or y component. See
the Assigning FeatureDescriptorValues with the <attribute> Tag (page 70) section in this
chapter.

Xm :id Typically used for XML file combination, where elements with the same ID are regarded as
the same element.

<table>

<! ELEMENT tabl e (<property> (page 168) | <attribute> (page 174))*>

Parent: <item-descriptor> (page 163)

The <t abl e> tag specifies an SQL database table that store properties of repository items defined by this item

descriptor.
Attribute Description
name The table’s database name.
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Attribute

i d- col um- nanes

mul ti - col um- nare

Description

The name or names of the database columns that correspond to the
repository ID.

For multi-valued properties of type arr ay, | i st or map, specifies which
column to use tosortarray orli st elements, or map keys.

type

The table’s type, one of the following:

primry
auxi | i ary (default)
mul ti

shar ed-t abl e- sequence

Typically used only in versioned repositories, this attribute is set to an integer
between 1-9, which specifies the relationship of this table to other tables in

a many-to-many relationship. In a two-sided many-to-many relationship, the
table with the ‘second’ side should set this attribute to 2; the table with the
‘first’ side should set this attribute to 1.

In a versioned repository, set this attribute to 1 for the table that contains
the asset _ver si on column; set it to 2 for the table that contains the
sec_asset _ver si on table.

Default: 1
Xm :id Typically used for XML file combination, where elements with the same ID
are regarded as the same element.
<expression>

<! ELEMENT derivation (expression*)>

Parent: <derivation> (page 173)

The <expr essi on> tag encloses a repository item property name. One or more <expr essi on> tags provide

the sources of a derived property.

For detailed information on usage, see Derived Properties (page 50) in the SQL Repository Data Models (page 35)

chapter.

<rql-filter>

<IELEMENT rql -filter (<rqgl> (page 177), <paran» (page 177)*)>

Parent: <item-descriptor> (page 163)

The<rqgl -filter>tag can be used to define afilter for database read operations. The<rqgl -fil ter>
tag encloses a Repository Query Language (RQL) string that defines the filter query. See the Repository
Filtering (page 81) section in this chapter.
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<named-query>

<! ELEMENT <naned- query> (page 177) (<rql-query> (page 177) | <sql-query> (page 177))>

Parent: <item-descriptor> (page 163)

<rql-query>

<l ELEMENT rql -filter (<rqgl> (page 177), <paran» (page 177)*)>

Parent: <named-query> (page 177)

<rql>

<I ELEMENT rql (#PCDATA) >

Parent: <rgl-query> (page 177), <rgl-filter> (page 82)

<param>

<! ELEMENT par am EMPTY>

Parent: <rgl-query> (page 177), <rql-filter> (page 82)

<sql-query>

<! ELEMENT sql - query (query-nane, <sql> (page 177), <returns> (page 178)?, <i nput -
par aneter-types> (page 178)7?,
<dependenci es> (page 178)7?)>

Parent: <named-query> (page 177)

This element defines a specific SQL statement to be used in the named query.

<sql>

<! ELEMENT sql (#PCDATA) >

Parent: <sqgl-query> (page 177)

The body of this tag specifies the SQL string to be used in the named query.
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For stored procedures, use the appropriate stored procedure invocation syntax along with the st or ed-
pr ocedur e attribute in the <sql > tag:

<sqgl stored-procedure="true">

<input-parameter-types>

<! ELEMENT i nput - par anet er -t ypes (#PCDATA) >

Parent: <sqgl-query> (page 177)

The <i nput - par anet er - t ypes> element is a comma-separated list of class names that any parameters in the
query must be an instance of. There must be as many class names as parameters.

<returns>

<! ELEMENT returns (#PCDATA) >

Parent: <sqgl-query> (page 177)

The body of this optional tag specifies a comma-separated list of Repository property names that are returned
by this query.

<dependencies>

<! ELEMENT dependenci es (#PCDATA) >

Parent: <sqgl-query> (page 177)

If any properties specified by the body of the <dependenci es> tag are changed, this query is flushed from the
query cache.

<transaction>

<! ELEMENT transaction (<add-itenr (page 179) | <update-itenr (page 180) | <print-
item> (page 182) | <renove-itenr (page 180) |

<transaction> (page 178) | <query-itens> (page 181) | <renobve-
all-items> (page 181) |

<export-itens> (page 184) | <load-itens> (page 184) | <roll back-
transacti on> (page 179))*>

Parent: <gsa-template> (page 162), <transaction> (page 178)

You can use a <t r ansact i on> tag to group a set of test operation tags. A <t r ansact i on> tag takes no
attributes. If a <t r ansact i on> tag appears inside of another transaction, the outer transaction is suspended
while the inner transaction executes, and resumes when it ends.
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<add-item> (page 179) tags in this element are processed one at a time. They cannot make forward references
to other items and no attempt is made to satisfy database integrity constraints (beyond that automatically done
with the cascade operator). Use the <import-items> (page 183) tag to load items with forward references.

By default, all test operation tags are enclosed in a single transaction . But to avoid database deadlocks, you
should place all test operation tags inside <t r ansact i on> tags . For example, given this pattern:

<add-itemitemdescriptor="foo" id="1"/>

<transaction>
<print-itemitemdescriptor="foo" id="1"/>
</transaction>

the <print-item> (page 182) tag cannot find item 1 because that item is not yet committed. Also, you can run
into deadlocks with this pattern if you try to access or modify items that may be locked by operations in the
outer tag. Instead, use a pattern like this:

<transacti on>
<add-itemitemdescriptor="foo" id="1"/>

</transaction>

<transacti on>
<print-itemitemdescriptor="foo" id="1"/>

</transaction>

<rollback-transaction>

<! ELEMENT rol | back-transacti on EMPTY>

Parent: <gsa-template> (page 162), <transaction> (page 178)

The <rol | back-t ransact i on>tag is used only in the <t r ansact i on> test operation tag, to mark the
transaction as rollback only. It must be empty and has no child tags or attributes.

<add-item>

<! ELEMENT add-item (set-property*)>

Parent: <gsa-template> (page 162), <transaction> (page 178), <<import-items> (page 183)>

Attributes
Attribute Description
i tem descri ptor The name of the item descriptor to use when adding items to the repository
(required)
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Attribute

Description

id The Reposi t or yI d to use for the added item. The value must be unique among all
items.

repository The Nucleus address of the repository where the item is to be added, optional if
the item is added to the base repository specified in the st art SQLReposi t ory
command.

on- conmi t Boolean. If set to t r ue, indicates to add the item only after the transaction is
committed.

ski p- add Boolean. If set to t r ue, indicates not to add the item when the transaction is
committed. Use this attribute to create transient items.

tag Use this to add a new item with a guaranteed unique Reposi t or yl d . You can refer

to this item with this t ag attribute in pri nt - i t emand updat e- i t emtags within
the same XML file. This is useful for writing test scripts that are run over and over
again on the same database, each time operating on different items.

<update-item>

<! ELEMENT update-item (set-property*)>

Parent: <gsa-template> (page 162), <transaction> (page 178)

See Updating Items (page 149) in the chapter Developing and Testing an SQL Repository (page 147).

Attributes
Attribute Description
i temdescriptor The name of the item descriptor to use when updating items (required)
id Specifies a repository ID to use for this item. You must specify i d ort ag.
tag If you added your item with an <add- i t en® tag using the t ag attribute, an
<updat e- i t en® tag in the same XML file can refer to that item with the t ag.
ski p- updat e Boolean. If set to t r ue, specifies to update the item with property changes only

when the transaction is committed..

Default: f al se

<remove-item>

<! ELEMENT renobve-item EMPTY>
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The <r enove- i t en» tag is a procedural tag for removing items from the repository.

Parent: <gsa-template> (page 162), <transaction> (page 178)

Attributes
Attribute Description
i temdescriptor The item descriptor to use when removing an item (required)
id Reposi t or yl d of the item to remove (required)
tag If you added your item with an <add- i t en» tag using the t ag attribute, a
<renove- it en® tag in the same XML file can refer to that item with the t ag.
renmove-ref erences-to Boolean. If t r ue, items that reference the item to remove are removed also.

Default: f al se

<remove-all-items>

The <renove- al | -i t ems> tag is a procedural tag for removing all items in the repository. This tag is enabled
only if the system property at g. al | owRenoveAl | | t ens is set on application startup. You can set this property
by adding - Dat g. al | owRenoveAl | | t ens to the JAVA_ARGS in your <ATGL1di r >/ hone/ | ocal confi g/

envi ronment . bat orenvi ronnent . sh file

<query-items>

<! ELEMENT query-itens (#PCDATA)>

Parent: <gsa-template> (page 162), <transaction> (page 178)

This tag performs queries against the repository. For detailed information, see Querying Items (page 151) in the
Developing and Testing an SQL Repository (page 147) chapter.

This tag can also be used for loading caches. See Preloading Caches (page 130) in the SQL Repository
Caching (page 103) chapter.

Attributes
Attribute Description
i temdescriptor The item descriptor to use when querying items in the repository (required)
query Contains the RQL query to issue againsti t em descri pt or. You can also specify the
query in the tag body.
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Attribute Description
id-only Boolean. If t r ue, logs only the repository ID of the items returned by the query.

Default: f al se

qui et Boolean. If t r ue, eliminates log messages for each item returned.

Default: f al se

print-content Boolean. If t r ue, prints the content property of the repository items returned by the
query.

Default: f al se

<print-item>

<! ELEMENT print-item EMPTY>

Parent: <gsa-template> (page 162), <transaction> (page 178)

Attributes

Attribute Description

i temdescriptor The item descriptor to use when printing an item (required). If you omit thei d, t ag,
and pat h attributes, all items in this item descriptor are printed.

fol der The path name of the folder to print. When a folder is printed, each of its children is
displayed, using the di spl ay- pr operty attribute.

id The ID to use for this item. If you do not seti d, t ag, or pat h all items in the
descriptor are printed.
Optional
Reposi t oryl d of item

pat h Specifies an item or folder to print. When a folder is printed, each of its children is
displayed, with the di spl ay- pr oper t y attribute.
Path name of item or folder

tag If you add your item with an <add- i t en® tag with the t ag attribute, you can refer
to that item in the same XML file with the t ag attribute in the <pri nt -i t en» tag.

print-content Boolean. If set to t r ue, prints the item'’s entire content and its properties.
Default: f al se
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<set-property>

<! ELEMENT set - property (#PCDATA) >

The <set - pr oper t y> tag is used only in the <add-item> (page 179) and <update-item> (page 180) test
operation tags.

Parent: <gsa-template> (page 162), <transaction> (page 178)
Property-setting Syntax
You specify to set properties as follows:
+ To set the value of an Array, List, or Set property, use a comma-separated list of values:
<set-property name="interests" value="fishing, fussing, wassling"/>
+ To set the value of a Map property, use a comma-separated list of key=value pairs:

<set-property name="hones" val ue=
"Jef f erson=Monti cel | 0, Jackson=Her ni t age, Madi son=NMbnt pelier"/>

+ To add or remove a value to a multi-valued property, use the Boolean add or r enpbve attributes. For example,
to add a value to the preceding example:

<set-property name="hones" val ue="Buchanan=Weat| and" add="true"/>

+ To set the value of a property that refers to another repository item, use the ID of the other repository item:
<set-property name="bestBuddy" val ue="10022349_5"/>

+ To set a property to null, use this form:

<set-property name="foo" value="__NULL__"/>

Attributes

Attribute Description

Nane The name of the property to set (required)

Val ue The value to assign to the property (required)

Add Boolean. If t r ue, add this value to a multi-valued property.
Renove Boolean. If t r ue, remove this value from a multi-valued property.

<import-items>

<! ELEMENT inport-itens (add-iten)*>
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Parent: <gsa-template> (page 162), <transaction> (page 178)

The <i nport - it ens>tag is a procedural tag that can be used to add items to a repository in a more complex
way than is possible with <add-item> (page 179) tags in a <transaction> (page 178) tag.

As child elements of <i nport -it ens>, <add- i t en> tags are processed differently than as children of a

<t ransact i on> tag in that they can have forward references. When the template is parsed, the parser makes
three passes through the <add- i t en» tags in an <i nport - i t ens> tag. On the first pass, the items are created.
On the second pass, it sets required properties and properties that do not reference other items, then calls add-
item. On the final pass, it sets any remaining properties and calls update-item if necessary.

<export-items>

<! ELEMENT export-itens EMPTY>

Parent: <gsa-template> (page 162), <transaction> (page 178)

The <export -it ens> tag is a procedural tag for exporting the data required to recreate one or more

item descriptors. The data is exported as XML to standard output. Using this tag is similar to running the

st art SQLReposi t ory script with the - expor t argument. See the startSQLRepository (page 151) section in the
Developing and Testing an SQL Repository (page 147) chapter.

Attributes

itemdescriptors Specifies a comma-separated list of one or more item descriptor names. For
example:
<export-items itemdescriptors="authors, books"/>
If none are specified, all item descriptors are exported.

ski p-ref erences By default, when you use <export - i t ens> tag, all referenced item descriptors are
automatically added to the list of item descriptors to be exported. If you use the
ski p-ref erences="true" attribute, referenced item descriptors are added only
if you affirmatively include them.

<load-items>

<! ELEMENT | oad-items (#PCDATA)>

Parent: <gsa-template> (page 162), <transaction> (page 178)

The <l oad- i t ems> body is a comma-separated list of the repository IDs of the items that should be loaded into
the item cache. Loading an item cache can improve performance, as it otherwise can take some time for the
normal run of queries to fill the caches.
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Attributes

Attribute

Description

item descri ptor

The item descriptor whose item cache should be loaded (required)

properties A list of properties to cache. If no properties are specified, no properties of the
items are cached.

| oad-all-itens Boolean. If setto t r ue, the <l oad- i t ems> tag loads all items for the given item
descriptor, ignoring the list of repository IDs in the body of the tag.
Default: f al se

qui et If this attribute is set to t r ue, the <| oad- i t ens> tag produces no output.

Default: f al se

<dump-caches>

<! ELEMENT dunp- caches

EMPTY>

Parent: <gsa-template> (page 162), <transaction> (page 178)

The <dunp- caches> tag can be used to print out the contents of the item cache for one or more item

descriptors.

Attributes

Attribute

dunp-type

item descriptors

Description
Set to one of the following:
- debug: Cached items are logged.

- quer i es: Creates a log entry consisting of the <load-items> (page 184) tag
that is used to reload the cache.

- bot h: Combines the output of debug and queri es.

A comma-separated list of one or more item descriptor names. If no item
descriptors are specified, all item descriptor caches are exported.

For example, given this <dunp- caches> tag:

<dunp- caches itemdescriptors="product" dunp-type="queries"/>

The following output might be logged, if there are four pr oduct items in the cache:
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============== START BUFFER PRECACHE ==============
<l oad-itens itemdescriptor="product">

prod100003, pr od100002, pr od100001, pr od10001

</l oad-items>

END BUFFER PRECACHE:

<print-ddi>

<! ELEMENT dunp- caches EMPTY>

Parent: <gsa-template> (page 162), <transaction> (page 178)

This tag prints the DDLs that are used and exports the data to standard output. Using this tag is similar to
running the st art SQLReposi t or y script with the - out put SQL or - out put SQLFi | e <fil e>argument. See
the startSQLRepository (page 151) section in the Developing and Testing an SQL Repository (page 147) chapter.

Attributes

Attribute Description

database-name Specifies the database vendor so you can generate SQL appropriate for your production
database software; one of the following:

db2
m crosoft
oracl e

DTD for SQL Repository Definition Files

The DTD for SQL repository definition files is installed in the <ATGL1di r >/ DAS/ | i b/ cl asses. j ar archive. It
can also be referenced with this URL:

http://ww. at g. conf dt ds/ gsa/gsa_1.0.dtd

<l--

gsa_1.0.dtd - docunment type for GSA tenpl ates
@ersion $ld: //product/DAS/ version/11.0/Javal at g/ dt ds/ gsa/ gsa_1. 0. dt d#2
$$Change: 534451 $

-->

<!-- Flag datatype, and values -->
<IENTITY % flag "(true | false)">

<l-- The whole tenplate -->
<! ELEMENT gsa-tenpl ate (header?,
(itemdescriptor | add-item| update-item| print-item| renove-item|
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transaction | devel opnent-line | query-itens | renopve-all-itens |
export-itens | inport-itenms | print-ddl | dunp-caches | |oad-itens)*)>

<!-- The header -->
<! ELEMENT header (nanme?, author*, version?, description?)>

<l-- Nane of tenplate -->
<! ELEMENT name (#PCDATA) >

<!-- The author(s) -->
<! ELEMENT aut hor (#PCDATA) >

<!-- Version string -->
<! ELEMENT ver si on (#PCDATA) >

<l-- Description string -->
<! ELEMENT descri ption (#PCDATA) >

<!-- cache-node datatype and val ues -->
<IENTI TY % cache-npde "(disabled | sinple | locked | distributed | distributedJMs
| distributedHybrid )">

<IENTI TY % property-cache-node "(disabled | inherit)">

<l-- Itemdescriptors -->

<l ELEMENT itemdescriptor ((property | table | attribute | named-query)*,
rgl-filter?,
(property | table | attribute | named-query)*)>

<I ATTLI ST i temdescri ptor
xm :id I D #1 MPLI ED
name CDATA#REQUI RED
di spl ay- nanme CDATA  #l MPLI ED
di spl ay- nane-resource CDATA  #l MPLI ED
default %1 ag;"fal se"
super -type CDATA  #|l MPLI ED
sub-type-property CDATA #l MPLI ED
sub-type-val ue CDATA  #l MPLI ED

copy-from CDATA  #l MPLI ED
cont ent %l ag; "false"
f ol der %l ag; "false"
use-id-for-path %l ag; "false"

cont ent - nane- property CDATA #| MPLI ED
cont ent - pat h- property CDATA #| MPLI ED
content - property CDATA #l MPLI ED
content -1l ength-property CDATA #l MPLI ED
cont ent - checksum property CDATA #|l MPLI ED
fol der-id-property CDATA #l MPLI ED

| ast-nodi fi ed- property CDATA #| MPLI ED
di spl ay- property CDATA #l MPLI ED

ver si on-property CDATA #l MPLI ED

hi dden% | ag; "f al se"

expert %! ag; "fal se"

witabl e% |l ag;"true”

descri pti onCDATA#| MPLI ED

descri ption-resour ceCDATA#| MPLI ED
cache- node%ache- node; "si npl e"

i d- space- nane CDATA  #l MPLI ED

i d- space- nanes CDATA  #l MPLI ED
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<l--

text-search-properties
i tem cache- si zeCDATA

item cache-ti meout CDATA
itemexpire-ti neout CDATA

query-cache-si ze CDATA

query-expire-ti neout CDATA

CDATA
#1 MPLI ED

#| MPLI ED

#1 MPLI ED
#| MPLI ED

#1 MPLI ED

i d-separator CDATA ":"

versi onabl e %1 ag; #

<! ATTLI ST property

<l--

| MPLI ED

#1 MPLI ED

(option | attribute)*)>

xm :id I D #1 MPLI ED
name CDATA#REQUI RED

col um- nameCDATA#| MPLI ED

col um- nanes CDATA#| MPLI ED
property-type CDATA  #l MPLI ED
dat a-type CDATA#| MPLI ED
dat a-types CDATA#!| MPLI ED
itemtype CDATA#!1 MPLI ED
sqgl -type CDATA  #| MPLI ED
sql -types CDATA  #l MPLI ED

conmponent -itemtype CDATA #|l MPLI ED
conponent - dat a-t ype CDATA #| MPLI ED

di spl ay- nameCDATA#| MPL

I ED

di spl ay- nane-resour ce CDATA #l MPLI ED

descri pti onCDATA#| MPLI

ED

descri ption-resour ceCDATA#| MPLI ED

required%I! ag; "fal se"
readabl e% | ag; "true"
witabl e% | ag;"true”
queryabl e% | ag; "true"

def aul t CDATA #| MPLI ED

hi dden% | ag; "f al se"

expert %l ag; "fal se"

editor-cl ass CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

cat egory-resource CDATA  #| MPLI ED
cascade CDATA  #l MPLI ED
repository CDATA  #l MPLI ED

cache- mode%pr operty- cache- node; "i nherit"
group CDATA  #|l MPLI ED

<! ELEMENT derivation (expression*)>
<I ATTLI ST derivation

met hod CDATA
user - met hod CDATA
override-property CDATA
>
<l-- A derived property expression,

Derived properties have an associ ated derivation which
speci fies how the dervied property values are derived -->

#1 MPLI ED
#| MPLI ED
#| MPLI ED

when eval uat ed

specifies a value used in deriving a derived

property value -->

<! ELEMENT expressi on (#PCDATA) >

<l-- Defines a table for an itemdescriptor -->

Property tag - defines one property descriptor for an item descriptor -->
<! ELEMENT property (derivation?,
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<l ELEMENT table (property | attribute)*>
<I ATTLI ST table

xm :id 1D #| MPLI ED
naneCDATA #REQUI RED
mul ti-col um- nane CDATA #1 MPLI ED
type (primary|auxiliary|mlti) "auxiliary"
i d- col um- nane CDATA #| MPLI ED
i d- col utm- nanes CDATA #1 MPLI ED
shar ed- t abl e- sequence (1] 2]3]4|5]6]7]8]9) "
>
<l-- Options are possible values for enunerated attributes -->

<! ELEMENT option EMPTY>
<! ATTLI ST opti on

xm :id I D #1 MPLI ED
val ue CDATA #| MPLI ED
resource CDATA #| MPLI ED
bean CDATA #1 MPLI ED
code CDATA #1 MPLI ED>
<l-- The attribute tag is used to specify the |ist of feature descriptor values

-->
<!l ELEMENT attribute EMPTY>
<I' ATTLI ST attribute

xm :id I D #1 MPLI ED
name CDATA #REQUI RED
val ue CDATA #1 MPLI ED
bean CDATA #1 MPLI ED
dat a-type CDATA #1 MPLI ED>
<l-- this tag specifies an RQL statenent to be used as a filter
for an item descriptor

-->
<l ELEMENT rql -filter (rqgl, parant)>

<l-- RQL query string itself -->
<l ELEMENT rql (#PCDATA) >

<!-- RQL query paraneters -->
<! ELEMENT par am EMPTY>
<I ATTLI ST param

name CDATA #| MPLI ED
val ue CDATA #l MPLI ED
bean CDATA #1 MPLI ED
dat a-t ype CDATA #| MPLI ED>
<!-- The naned-query el enent. This specifies an associ ation between a

user -defined name and a Query representation -->
<! ELEMENT naned- query (rql-query | sql-query)>

<l-- The rqgl-query elenment. ldentifies an association between a user-defined
nane and an RQ. query string, that can later be retrieved by name from
the corresponding repository viewthat this tag i s found under -->

<! ELEMENT rql - query (query-nane, rql)>

<! ELEMENT sql - query (query-nane,
sql,
returns?,
i nput - par anet er -t ypes?,
dependenci es?) >
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<! ELEMENT sql (#PCDATA) >
<! ATTLI ST sql

stored-procedure %1 ag; #l MPLI ED
>
<! ELEMENT returns (#PCDATA) >
<! ELEMENT i nput - par anet er -t ypes (#PCDATA) >
<! ELEMENT dependenci es (#PCDATA) >

<l-- The query-nane el enment, which indicates the user-defined name of a naned
query instance -->
<! ELEMENT query- nane (#PCDATA) >

<l-- The transaction elenment. |t surround the operation elenents
add-item print-itemetc. Note that add-itemtags in this el ement
are processed one at a tinme. They cannot nake forward references
to other itens and no attenpt is nade to satisfy database integrity
constraints (beyond that automatically done with the cascade operator)
Use the inport-itens tag if you want to load in itens with forward

references. -->
<! ELEMENT transaction (add-item| update-item| print-item| renove-item |
transaction | query-itens | renove-all-itens |
export-itenms | load-items | rollback-transaction)*>
<l-- The devel opnent-line element. It surround the operation elenents

add-item print-itemetc. Note that add-itemtags in this el enent
are processed one at a time. They cannot nake forward references

to other itens and no attenpt is nade to satisfy database integrity
constraints (beyond that automatically done with the cascade operator)
Use the inport-itens tag if you want to load in items with forward

references. -->
<! ELEMENT devel opnent-line (add-item| update-item| print-item| renove-item|
transaction | query-itens | renove-all-itens |
export-itens | load-itens)*>

<! ATTLI ST devel opnent-1ine
i dCDATA #REQUI RED
>

<l--
The inport-itenms element. This tag only contains add-itemtags. These
tags can contain forward references. The tags are processed in three
passes - pass one creates all items. Pass two, sets required properties
and optional properties which do not refer to other items. Pass three
sets the remaining properties and updates the item-->

<! ELEMENT inport-itens (add-iten)*>

<!-- Procedural tags for adding and nodifying itens -->
<! ELEMENT add-item (set-property*)>
<! ATTLI ST add-item

itemdescriptor CDATA #REQUI RED
id CDATA #| MPLI ED
tag CDATA #| MPLI ED
on-conmi t CDATA #| MPLI ED
ski p- add CDATA #| MPLI ED
repository CDATA #1 MPLI ED
no- checkin % | ag; "fal se"
>
<!-- Procedural tags for adding and nodifying itens -->

<! ELEMENT update-item (set-property*)>
<! ATTLI ST update-item
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itemdescriptor CDATA #REQUI RED

id CDATA #| MPLI ED
tag CDATA #| MPLI ED
ski p-updat e CDATA #| MPLI ED
>
<!-- Procedural tag for renoving an item-->

<! ELEMENT renove-item EMPTY>
<! ATTLI ST renove-item

itemdescriptor CDATA #REQUI RED
id CDATA #| MPLI ED
tag CDATA #1 MPLI ED
renmove-references-to %! ag; "fal se"
>
<l--
Procedural tag for removing all items. Only enabled if the system
property atg.all owRenoveAl lltens is set on startup
-->
<! ELEMENT renove-all-items EMPTY>
<I ATTLI ST renove-all-itens
itemdescriptor CDATA #REQUI RED
>
<l-- Procedural tag for exporting the data required to recreate one or nore
itemdescriptors. The itemdescriptors attribute specifies a comma
separated |ist of one or nore itemdescriptor nanes. |f none are
specified, all itemdescriptors are exported -->

<! ELEMENT export-itenms EMPTY>
<! ATTLI ST export-itens

itemdescriptors CDATA #| MPLI ED
ski p-references %1l ag; "fal se"
>
<!-- Procedural tag for querying and printing an item-->

<! ELEMENT query-itenms (#PCDATA)>
<! ATTLI ST query-itens

i temdescriptor CDATA #REQUI RED
query CDATA # MPLI ED
print-content CDATA #| MPLI ED
qui et % | ag; "fal se"
id-only % | ag; "fal se"

>

<!-- Procedural tag for caching a list of itens -->

<! ELEMENT | oad-itens (#PCDATA) >
<I ATTLI ST | oad-itens

itemdescriptor CDATA #REQUI RED
properties CDATA #| MPLI ED
|l oad-all-itens 9% ag; "fal se"
qui et % | ag; "fal se"

>

<l-- Procedural tag for printing an item-->

<! ELEMENT print-item EMPTY>
<I ATTLI ST print-item

itemdescriptor CDATA #| MPLI ED
path CDATA #1 MPLI ED
f ol der CDATA #| MPLI ED
id CDATA #1 MPLI ED
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tag CDATA #| MPLI ED
print-content CDATA #1 MPLI ED

<l-- Sets a property value. Used only in the add-item and update-itemtags -->
<! ELEMENT set - property (#PCDATA) >
<! ATTLI ST set-property

name CDATA #REQUI RED
val ue CDATA # MPLI ED
add 9% ag; "fal se"
remove %1 ag; "fal se"
>
<l-- Sets a property value. Used only in the add-item and update-itemtags -->

<! ELEMENT rol | back-transacti on EMPTY>

<!-- Procedural tag for printing the DDL needed -->
<! ELEMENT print-ddl EMPTY>
<! ATTLI ST pri nt-ddl

dat abase- name CDATA #| MPLI ED
>
<!-- Procedural tag for dunmping the caches of one or nore
itemdescriptors. The itemdescriptors attribute specifies a comma
separated |list of one or nore itemdescriptor names. |If none are

specified, all of the caches for the repository are dunped. The
dunp-type attribute specifies if the output should be formatted as
alist of itemids or as XM. that can be |ater used to pre-cache
the itens -->
<! ELEMENT dunp- caches EMPTY>
<! ATTLI ST dunp-caches
itemdescriptors CDATA #1 MPLI ED
dunp-type (debug| queri es| bot h) "debug"

Sample SQL Repository Definition Files

This section includes a number of simple examples of SQL repository definition files and the corresponding SQL
statements to create the tables described by the definition files. These examples demonstrate a variety of data
relationship mappings:

+ Simple One-to-One (page 193) maps a repository item to a single table row. It includes just a primary table,
with no joins with other tables. This is the simplest case.

* One-to-One with Auxiliary Table (page 194) maps a repository item to a primary table and an auxiliary table
(a one-to-one relationship). Each user has a job title and function.

+ One-to-Many with an Array (page 195) maps a repository item to a primary table and a multi-value
table with an array property. This demonstrates a one-to-many relationship. The mul t i table, named
subj ect s_t bl , contains a list of a user’s favorite subjects (simple strings). When usingan array orl i st type
property, the nul ti table requires amul ti - col unm- name attribute (in this example, seq_num to ensure that
the ordering of the multi-values are maintained.
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+ One-to-Many with a Set (page 196) maps a repository item to a primary table and a multi-value table with
a set type property. This is another example of one-to-many relationship. Because a set is used, anul ti -
col umm- nane attribute is not required.

+ One-to-Many with a Map (page 197) maps a repository item to a primary table and a multi-value table with
a map property. When using a map type property, the nul ti table requires a mul ti - col um- nane attribute
(in this example, car d_key). This column contains keys that uniquely identify each of the multi-values. For
example, each user has many credit cards; the keys are strings that identify each of the user’s cards (like
business card, frequent flyer card, personal card.

+ One-to-Many Mapping to Other Repository Items (page 198) maps a one-to-many relationship. It defines
two item types, user and addr ess. Each user can have many addresses.

+ Ordered One-to-Many (page 199) demonstrates an ordered one-to-many relationship withal i st type
property. It defines two item types, aut hor and book. Each author can have many books, and the order of the
books is considered significant.

+ Many-to-Many (page 200) maps a many-to-many relationship. It defines two item types, user and addr ess.
Each user can have many addresses. Many users may live at the same address.

+ Multi-Column Repository IDs (page 201) demonstrates the use of composite repository IDs.

Simple One-to-One

This example maps a repository item to a single table row. It includes just a primary table, with no joins with
other tables.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy G oup, Inc.//DTD Dynano Security//EN'
"http://ww. atg. conf dtds/ gsa/gsa_1.0.dtd">

<gsa-tenpl at e>
<header >
<nane>Reposi tory Exanpl e Version A</nanme>
<aut hor >Pat Dur ant e</ aut hor >
<descri pti on>
This tenplate nmaps a repository itemto a single
table row. Just a primary table...no joins with
other tables. Sinplest case.
</ descri ption>
</ header >

<itemdescriptor name="user" default="true">
<tabl e name="usr_tbl" type="primary" id-colum-nanmes="id">
<property nane="id" data-type="string"/>
<property nane="nane" col um-nanes="nam col" data-type="string"/>
<property nanme="age" col um-nanes="age_col" data-type="int"/>
</t abl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

drop table usr_tbhl;
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CREATE TABLE usr_tbl (

id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,

primary key(id)

One-to-One with Auxiliary Table

This example maps a repository item to a primary table and an auxiliary table (a one-to-one relationship).

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Goup, Inc.//DTD Dynano Security//EN'
"http://ww. atg. comf dt ds/ gsa/ gsa_1.0.dtd">

<gsa-tenpl at e>
<header >

<nane>Reposi tory Exanpl e Version B</name>

<aut hor >Pat Dur ant e</ aut hor >

<descri ption>
This tenplate maps a repository itemto a
primary table and an auxiliary table (a one-to-one
rel ati onship.) Each user has a job title and

function.
</ descri ption>
</ header >

<itemdescriptor name="user" default="true">
<tabl e name="usr_tbl" type="primary" id-colum-nanmes="id">
<property nanme="id" data-type="string"/>
<property nane="nane" col um-nanes="nam col" data-type="string"/>
<property nanme="age" col um-nanes="age_col" data-type="int"/>
</t abl e>

<tabl e name="job_tbl" type="auxiliary" id-colum-nanmes="id">
<property nanme="function"/>
<property name="title"/>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

drop table usr_tbhl;
drop table job_thl;

CREATE TABLE usr_thl (

id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,

primary key(id)
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CREATE TABLE job_tbl (

id VARCHAR( 32) not null references usr_tbl (id),
function VARCHAR( 32) nul |,
title VARCHAR( 32) nul |,

primary key(id)

One-to-Many with an Array

This example maps a repository item to a primary table and a multi-value table with an array property. This
demonstrates a one-to-many relationship.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Goup, Inc.//DTD Dynanp Security//EN'
"http://ww. atg. conf dt ds/ gsa/gsa_1.0.dtd">

<gsa-tenpl ate>
<header >
<nane>Reposi tory Exanple Version C</nanme>
<aut hor >Pat Dur ant e</ aut hor >
<descri pti on>
This tenplate maps a repository itemto a prinmary
table and a nulti-value table using an array property.
A one-to-many relationship. The "nulti" table
contains a list of a user's favorite subjects
(sinple strings). Wen using an "array" property,
the "multi" table requires a "multi-col um-nane"
(e.g., seq_nunm to ensure that the ordering of the
mul ti-val ues are maintai ned.
</ descri ption>
</ header >

<itemdescriptor name="user" defaul t="true">
<tabl e name="usr_tbl" type="prinmary" id-colum-nanmes="id">
<property nanme="id" data-type="string"/>
<property name="nane" col um-nanes="nam col " data-type="string"/>
<property nane="age" col umm-nanes="age_col" data-type="int"/>
</tabl e>

<t abl e name="subjects_tbhl" type="multi" id-col um-nanmes="id"
mul ti - col um- nanme="seq_nuni >
<property nanme="favoriteSubjects" col um-nanes="subject" data-type="array"
conponent - dat a-type="string"/>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

drop table usr_tbl;
drop tabl e subjects_thl;

CREATE TABLE usr_thl (
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id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,
primary key(id)

)

CREATE TABLE subjects_thl (

id VARCHAR( 32) not null references usr_tbl (id),
seqg_num I NTEGER not nul |,
subj ect VARCHAR( 32) nul |,

primary key(id, seq_num

One-to-Many with a Set

This example maps a repository item to a primary table and a multi-value table with a set type property.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy G oup, Inc.//DTD Dynano Security//EN'
"http://ww. atg. conf dtds/ gsa/gsa_1.0.dtd">

<gsa-tenpl at e>
<header >
<nane>Reposi tory Exanpl e Version D</nanme>
<aut hor >Pat Dur ant e</ aut hor >
<descri ption>
This tenplate maps a repository itemto a primry
table and a nmulti-value table using a set property.
A one-to-many relationship. Since we are using a
"set", we are not required to use a
"mul ti-colum-nane" attribute. Denpnstrates that D5
repositories (unlike D4.5) do not require a
"seq_nunm' col um.
</ descri pti on>
</ header >

<itemdescriptor name="user" defaul t="true">
<tabl e name="usr_tbl" type="prinmary" id-colum-nanmes="id">
<property nane="id" data-type="string"/>
<property name="nane" col um-nanes="nam col" data-type="string"/>
<property nane="age" col um-nanes="age_col" data-type="int"/>
</tabl e>

<t abl e name="subjects_tbhl" type="multi" id-col um-nanmes="id">
<property nane="favoriteSubjects" col um-nanes="subject" data-type="set"
conponent - dat a-t ype="string"/>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

drop tabl e subjects_tbl;
drop table usr_tbhl;
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CREATE TABLE usr_thl (

id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,

primary key(id)
)

CREATE TABLE subjects_thl (

id VARCHAR( 32) not null references usr_tbl (id),
subj ect VARCHAR( 32) not null,
pri mary key(id, subject)

One-to-Many with a Map

This example maps a repository item to a primary table and a multi-value table with a map property.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD Dynanp Security//EN'
"http://ww. atg. conl dtds/ gsa/gsa_1.0.dtd">

<gsa-tenpl at e>
<header >
<nane>Reposi tory Exanpl e Version E</name>
<aut hor >Pat Dur ant e</ aut hor >
<descri pti on>
This tenplate maps a repository itemto a primry
table and a nulti-value table using a map property.
A one-to-many relationship. Wen using a "map"
property, the "multi" table requires a
"mul ti-colum-nane" (e.g., card_key). This
colum will contain keys that uniquely identify
each of the nulti-values (For exanple, each user
has many credit cards...the keys are strings that
identify each of the user's cards (like business
card, frequent flyer card, personal card.)
</ descri ption>
</ header >

<itemdescriptor name="user" default="true">
<tabl e name="usr_tbl" type="primary" id-colum-nanmes="id">
<property name="id" data-type="string"/>
<property nanme="nanme" col umm-nanmes="nam col" data-type="string"/>
<property nane="age" col umm-nanes="age_col" data-type="int"/>
</t abl e>

<tabl e name="credit_card_tbl" type="multi" id-colum-nanmes="id"
mul ti-col um-name="car d_key" >
<property nane="card_nun' col um-nanmes="card_nuni data-type="map"
conponent - dat a-t ype="string"/>
</t abl e>
</itemdescriptor>
</ gsa-tenpl at e>
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SQL Statements

drop table credit_card_thl;
drop table usr_tbl;

CREATE TABLE usr_tbl (

id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,

primary key(id)
)

CREATE TABLE credit_card_tbl (

id VARCHAR( 32) not null references usr_tbl(id),
card_key VARCHAR( 32) not null,
card_num VARCHAR( 32) nul |,

pri mary key(id, card_key)
)

CREATE | NDEX credit_card_tbl _idx ON credit_card_tbl (id);

One-to-Many Mapping to Other Repository Items

This example maps out a one-to-many relationship between user items and addr ess items. It demonstrates
the use of the conponent - i t em t ype attribute, which allows one repository item to contain other repository
items. Each user item can contain many addr ess items, such as home address, shipping address, business
address.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy G oup, Inc.//DTD Dynanp Security//EN'
"http://ww. atg. conf dt ds/ gsa/gsa_1.0.dtd">
<gsa-tenpl ate>
<header >
<nanme>Reposi tory Mppi ng Exanpl e Version F</namnme>
<aut hor >Ben Erwi n</ aut hor >
<descri ption>
This tenplate maps out a one-to-many rel ationship
bet ween user items and address itens. It
denonstrates the use of the conmponent-itemtype
attribute (which allows one repository item
to contain other repository itens.) Each user
itemw |l contain nany address itens (hone address,
busi ness address, etc.)
</ descri ption>
</ header >
<i temdescriptor nanme="address">
<tabl e name="addr _tbl" type="primary" id-colum-nane="addr _id">
<property nanme="user" col um-nanme="user_id" itemtype="user"/>
<property nanme="street" data-type="string"/>
<property nane="city" data-type="string"/>
</tabl e>
</itemdescriptor>
<itemdescriptor name="user" default="true">
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<tabl e name="usr_tbl" type="primary" id-colum-nanme="id">
<property nanme="id" data-type="string"/>
<property nane="nane" col um-nane="nam col" data-type="string"/>
<property nane="age" col um-nane="age_col" data-type="string"/>

</ tabl e>

<tabl e name="addr _tbl" type="multi" id-col um-nanme="user _id">
<property nane="addresses" col um-nane="addr _id" data-type="set"

conponent -i temtype="address"/>
</t abl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

CREATE TABLE usr_thbl (

i d VARCHAR(32) not null,
nam col VARCHAR(32) null,
age_col VARCHAR(32) null,
primary key(id)

)i

CREATE TABLE addr _tbl (
addr _i d VARCHAR(32) not null,
user _id VARCHAR(32) null references usr_tbl (id),
street VARCHAR(32) null,
city VARCHAR(32) null,
primary key(addr_id)

Ordered One-to-Many

Another data model you can use in the SQL Repository is an ordered one-to-many relationship. Suppose you
have an author item descriptor and you want to model each author’s books in the order they were published.
Your SQL repository definition file can define two item descriptors that look something like this:

<i temdescriptor nanme="author">
<tabl e name="aut hor" type="primary" id-colum-nanme="author_id">

</t abl e>
<t abl e name="book" type="nulti" id-col um-nane="author_id"
mul ti - col um- name="sequence_nuni >
<property nanme="books" data-type="list" conponent-itemtype="book"
col um- nane="book_i d"/>
</tabl e>

</itemdescriptor>
<itemdescriptor name="book">
<t abl e name="book" type="primary" id-col um-nanme="book_id">
<property nanme="aut hor" itemtype="author" col um-name="aut hor_id"/>
<property nane="seq" data-type="int" col um-nanme="sequence_nuni/>
</tabl e>
</itemdescriptor>

Note some limitations for this data model:

+ You must use the Li st data type to represent the ordered “many” side of the relationship.
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+ The sequence_numand aut hor _i d columns in the book table cannot be specified as not null, as the SQL
Repository tries to set these fields to null when items in the List are removed.

+ The book item descriptor needs to define a property to point to the sequence_numfield, like this:
<property name="seq" data-type="int" col um-nane="sequence_nuni'/>

SQL Statements

CREATE TABLE aut hor (

aut hor _i d VARCHAR(32) not null,
primary key(author_id)
)

CREATE TABLE book (
book_i d VARCHAR(32) not null,
sequence_num | NTEGER,
aut hor _i d VARCHAR(32) references author (author_id),
pri mary key(book_id)

Many-to-Many

This example maps out a many-to-many relationship. It defines two item types, user and addr ess. Each user
can have many addresses. Many users may live at the same address.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Goup, Inc.//DTD Dynanp Security//EN'
"http://ww. atg. conf dtds/ gsa/gsa_1.0.dtd">

<gsa-tenpl ate>
<header >
<nane>Peopl e Repository Version H</ nane>
<aut hor >Pat Dur ant e</ aut hor >
<descri pti on>
This tenplate maps out a many-to-nmany rel ationship
between user itens and address itens. Each user can
have many addresses. Many users may live at the
same address.
</ descri ption>
</ header >

<itemdescri ptor nane="address">
<tabl e name="addr _tbl" type="primary" id-colum-nanes="address_id">
<property nane="street" data-type="string"/>
<property nanme="city" data-type="string"/>
</t abl e>

<tabl e nanme="user_address_tbl" type="multi" id-col um-nanmes="addr_id">
<property nane="users" col um-nanes="user_i d" data-type="set"
conponent-itemtype="user"/>
</tabl e>
</itemdescriptor>

<itemdescriptor name="user" default="true">
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<tabl e name="usr_tbl" type="primary" id-colum-nanmes="id">
<property nanme="id" data-type="string"/>
<property nanme="nane" col um-nanes="nam col" data-type="string"/>
<property nanme="age" col um-nanes="age_col" data-type="int"/>

</ tabl e>

<tabl e name="user_address_tbl" type="multi" id-col um-nanmes="user_id">
<property nanme="addresses" col um-nanes="addr_i d" data-type="set"
conponent-itemtype="address"/>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

SQL Statements

drop table addr_thl;
drop tabl e user_address_thl;
drop table usr_tbhl;

CREATE TABLE addr _tbl (

address_id VARCHAR( 32) not null,
street VARCHAR( 32) nul |,
city VARCHAR( 32) nul |,

primary key(addr_id)
)
CREATE TABLE user _address_thl (
addr _i d VARCHAR( 32) not null references addr_tbl (address_id),
user_id VARCHAR( 32) not null references usr_tbl (id),
primary key(addr_id, user_id)
)

CREATE | NDEX user _address_tbl _user_idx ON user_address_tbhl (user_id);

CREATE TABLE usr_thl (

id VARCHAR( 32) not null,
nam col VARCHAR( 32) nul |,
age_col I NTEGER nul |,

primary key(id)

Multi-Column Repository IDs

This example demonstrates the use of multi-column or composite repository IDs.

<i temdescriptor name="typeX' id-separator=":">
<t abl e name="TYPEX" type="primary" id-colum-nanmes="TYPEX | D'>
<property nanme="id" col um-nanmes="TYPEX | D' data-type="string" />
<property name="nane" col um-nanes="NAME"' data-type="string" />
</tabl e>
<t abl e name="TYPEXY" type="multi" id-colum-nanmes="TYPEX | D'>
<property name="typeXYs" conponent-itemtype="typeXY"
col um- names="TYPEX_I D, TYPEY_I D' data-type="set" />
</tabl e>
</itemdescriptor>

13 SQL Repository Reference 201



<itemdescriptor name="typeY" id-separator=":">
<t abl e name="TYPEY" type="primary" id-colum-nanmes="TYPEY_| D'>
<property nanme="id" col um-nanmes="TYPEY_| D' data-type="string" />
<property nanme="nanme" col umm-nanes="NAME" data-type="string" />
</t abl e>
</itemdescriptor>

<i temdescriptor name="typeZ" id-separator=":">
<t abl e name="TYPEZ" type="primary" id-colum-nanmes="TYPEZ_ | D'>
<property nanme="id" col um-nanmes="TYPEZ_ | D' data-type="string" />
<property name="nane" col um-nanes="NAME"' data-type="string" />
</t abl e>
</itemdescriptor>

<i temdescriptor name="typeXY" id-separator=":">
<t abl e name="TYPEXY" type="pri mary" id-colum-nanmes="TYPEX | D, TYPEY_| D'>
<property nanme="id" col um-nanmes="TYPEX_ | D, TYPEY_I D'
dat a-types="string,string" />
<property nanme="nanme" col umm-nanes="NAME" data-type="string" />
<property name="x" colum-names="TYPEX_|D" itemtype="typeX"' />
<property nanme="y" colum-nanmes="TYPEY_ID' itemtype="typeY" />
</tabl e>
<t abl e name="TYPEXYZ" type="multi" id-colum-nanmes="TYPEX_ | D, TYPEY_| D'>
<property nanme="typeXYZs" conponent-itemtype="typeXYZ"
col um- nanmes="TYPEX_I D, TYPEY_I D, TYPEZ_I D' data-type="set" />
</t abl e>
</itemdescriptor>

<i temdescriptor name="typeXYZ" id-separator=":">
<t abl e name="TYPEXYZ" type="pri mary"
i d- col um-nanmes="TYPEX_| D, TYPEY_I D, TYPEZ_| D" >
<property nanme="id" col um-names="TYPEX_ | D, TYPEY_I D, TYPEZ_I D'
dat a-types="string,string,string" />
<property nanme="nanme" col umm-nanes="NAME" data-type="string" />
<property name="x" col um-names="TYPEX_ | D" itemtype="typeX"' />
<property nanme="y" colum-nanmes="TYPEY_ID' itemtype="typeY" />
<property nanme="z" colum-nanmes="TYPEZ_|D' itemtype="typezZ" />
<property name="xy" col um-nanes="TYPEX_| D, TYPEY_I D' itemtype="typexy" />
</tabl e>
</itemdescriptor>

SQL Statements

drop tabl e TYPEXYZ,
drop tabl e TYPEXY;
drop tabl e TYPEZ;
drop tabl e TYPEY;
drop tabl e TYPEX;

CREATE TABLE TYPEX (
TYPEX_I D VARCHAR( 32) not null,
NAVE VARCHAR( 32) nul |,
primary key(TYPEX_I D)

)i

CREATE TABLE TYPEY (
TYPEY_I D VARCHAR( 32) not null,
NAVE VARCHAR( 32) nul I,
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pri mary key(TYPEY_I D)
)

CREATE TABLE TYPEZ (
TYPEZ_I D VARCHAR( 32) not null,
NAME VARCHAR( 32) nul I,
pri mary key(TYPEZ_| D)

)

CREATE TABLE TYPEXY (

TYPEX_| D VARCHAR( 32) not null,
TYPEY_I D VARCHAR( 32) not null,
NAVE VARCHAR( 32) nul I,

primary key(TYPEX_I D, TYPEY_ID),
foreign key (TYPEX_ID) references TYPEX(TYPEX_I D),
foreign key (TYPEY_ID) references TYPEY(TYPEY_I D)

)

CREATE TABLE TYPEXYZ(

TYPEX_I D VARCHAR( 32) not null,
TYPEY_I D VARCHAR( 32) not null,
TYPEZ_I D VARCHAR( 32) not null,
NAVE VARCHAR( 32) nul |,

primary key(TYPEX_I D, TYPEY_ID, TYPEZ_I D),

foreign key (TYPEX_ID) references TYPEX(TYPEX_ I D),
foreign key (TYPEY_ID) references TYPEY(TYPEY_ID),
foreign key (TYPEZ_ID) references TYPEZ(TYPEZ_I D)

Configuring the SQL Repository Component

Each SQL repository is a component of class at g. adapt er. gsa. GSAReposi t or y. This class implements

atg. reposi tory. Mit abl eReposi tory and at g. reposi t ory. cont ent . Cont ent Reposi t ory and
extends at g. reposi t ory. Reposi t or yl npl . The Oracle ATG Web Commerce platform includes a sample SQL
Repository component with a Nucleus address of / at g/ dynano/ ser vi ce/ j dbc/ SQLReposi t ory. You can
use this component, or create your own. An Oracle ATG Web Commerce instance can have any number of SQL
Repository components running at the same time.

Registering a Content Repository

Content repositories must be added to the list of repositories in thei ni ti al Reposi t ori es property of the
/at g/ r egi stry/ Cont ent Reposi t ori es component. This also causes the new repository to show up in
the Content window of the ATG Control Center. To cause a repository to appear instead in the Portal or the
Commerce window of the ACC, edit the Repository Editor’s definition in the / at g/ devt ool s/ adni ns. xm
file. This XML file should be placed in the application’s configuration path at/ at g/ devt ool s. In the/ at g/
devt ool s/ adni ns. xni file, sett ask to the ACC task area where you want the repository to appear. For
example:

<cust om admi n i d="Cust onProduct Cat al og" >
<di spl ay- name>My Product Cat al og</di spl ay- name>
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<t ask>conmer ce</ t ask>

</ cust om adm n>

The repository is displayed in the ATG Control Center under the name specified by the <di spl ay- name> tag.
The repository’s r eposi t or yName property must match the value specified by the <r eposi t or y- name>tagin
the/ at g/ devt ool s/ admi ns. xn file. For example:

<def aul t-adm n i d="St andar dPr oduct Cat al og" xnl - conbi ne="repl ace">
<di spl ay- nanme>Cat al og El enents (En)</di spl ay- nane>
<t ask>commer ce</ t ask>
<r eposi t ory- name>Pr oduct Cat al og</ r eposi t ory- nane>
<f ol der - vi ew>t rue</f ol der-vi ew>
<cr eat e- bean- di spl ays>

</ cr eat e- bean- di spl ays>
<st andar d- bean- di spl ays>

</ st andar d- bean- di spl ays>

</ def aul t - adm n>

SQL Repository Component Properties

An SQL Repository component is derived from the class at g. adapt er . gsa. GSAReposi t ory and includes the
following properties:

Property Description
al | owNul | Val ues Boolean, specifies whether to allow null values in multi-valued
properties:

f al se (default): null values are automatically removed from multi-
valued properties; an attempt to add null value to this property
yields an exception.

t r ue: null values can be set in multi-valued properties.

You can also enable null values for individual multi-valued
properties by setting the al | owNul | Val ues attribute tot r ue in
its <pr opert y> tag.

autoConmi tInitialization If set Aut oConmi t and

| ocal Transacti onMbdel niti alizati on are both

true, JDBC connections are explicitly set with the value of

aut oConmi t I ni ti al i zati on. Otherwise JDBC connections are
left as is.

Default:t r ue
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Property

aut oUpdat eSubscri bers

Description

For distributed TCP caching mode, should Oracle ATG Web
Commerce automatically populate the das_gsa_subscri ber
database table?

Default: t r ue

cacheRestoreFil e

Ifrest oreCacheOnRest art istr ue, an XML file used to reload
item caches on restart is written to this location.

cacheSwi t chHot

If a target site is configured for switch deployment, specifies
whether to pre-populate repository caches before the data
source is switched. If this property is set to t r ue, the repository
prepopulates an on-deck set of caches with data from the next
Dat aSour ce before the switch occurs.

Default: f al se

Note: This property must be set to f al se if you use Content
Administration for deployment. For information about optimizing
switch deployment caching, see the Content Administration
Programming Guide.

checkTabl es

If settot r ue, the GSAReposi t or y verifies each database table
with a simple SQL query at application startup. To skip the validity
check and achieve faster startups, set this to f al se.

Default: f al se

dat abaseNane

dat abaseTabl el nfo

This property is used by the st ar t SQLReposi t or y script. Do not
change its value.

This property is used by the st art SQLReposi t or y script. Do not
change its value.

dat aSour ce

This refers to a datasource (j avax. sql . Dat aSour ce) to use for
obtaining connections. Datasources should typically implement
resource pooling for best performance.

This property is typically set as follows:

/ at g/ dynano/ ser vi ce/ j dbc/ pool - nane

debugLevel

An integer value that indicates the detail of debugging messages
printed out when the Repository’s | oggi ngDebug property is set
to t r ue. Higher values generate more messages. The range is from
0-15.

You can also set the debug level for an individual item descriptor
or property in the Dynamo Administration Interface or with the

| oggi ngDebug attribute tag. See Debug Levels (page 159) in the
Developing and Testing an SQL Repository (page 147) chapter.

Default: 5
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Property

definitionFiles

Description

The location of the repository definition XML files, specified as

an absolute name on the application configuration path. Oracle
ATG Web Commerce uses XML file combination to collate multiple
definition files into a single repository definition.

di sabl el t enCachesAt St art up

If t r ue the repository disables all item caches when it starts up.
This overrides all item cache size settings in the definition file. The
caches can still be turned on later programmatically. This is mostly
for debugging.

Default: f al se

di sabl eQueryCachesAt St art up

If t r ue the repository disables all query caches when it starts up.
This overrides all query cache size settings in the definition file. The
caches can still be turned on later programmatically. This is mostly
for debugging.

Default: f al se

enf or ceRequi redProperties

If t r ue, the repository checks to make sure all required properties
are present when adding repository items and forbids the setting
of a required property to null.

Default:t r ue

escapeW | dcar ds

The characters %and _ are typically treated as wildcards in
database queries. If this property is set to true, the GSAReposi t ory
uses an escape character before %and _ in all pattern-match
queries. The one exception is when a pattern-match query is used
to simulate a text search query, as in that case, wildcards should be
allowed to be passed through. The escape character is specified by
the wi | dcar dEscapeChar act er property and the default value is
\.

Default: t r ue

event Server

groupCont ai ner

The event server component that handles cache invalidation
messages for item descriptors that use distributed TCP caching
mode.

/ at g/ dynano/ ser ver/ SQLReposi t or yEvent Ser ver

If you want to define profile groups or content groups, set this

to the Reposi t or yG oups component. See the Personalization
Programming Guide for more information about profile groups and
content groups.

Default:/ at g/ r egi st ry/ Reposi t or yG oups

i dGener at or

An | dGener at or to use for generating unique IDs for items.

Default:/ at g/ dynano/ ser vi ce/ | dGener at or
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Property Description

i temDescriptorAliases A map that you can use to allow one item descriptor to be accessed
by more than one name. You configure it as a Map that maps the
alias to the existing item descriptor name that is its equivalent. For
example, this setting allows the name Al | Profi | es to be used to
refer to the item descriptor named user :

itenmDescriptorAliases=All
Profil es=user

| oadl t enBat chSi ze The maximum number of items to load from the database at one
time. This property is consulted by get I t ens() and the hot cache
switching logic.

Default: 200

| ocal eSensi tiveSorting If t r ue, sorted query results are sorted in a locale sensitive

manner. More specifically, String values are compared using

java. text. Col | at or. Because most databases cannot handle
sorting with multiple locales, setting this option to t r ue also
means that the repository performs all sorting in memory. If f al se,
database sorting (via ORDER BY) is used where applicable and
Strings are compared using St ri ng. conpar eTo() . If database
sorting is adequate for your purposes, leaving this property set to

f al se provides better performance.

Default: f al se

| ocal Transacti onMbdel ni ti al i zat| Hn rue, use local transaction mode for initializing the service. Some
database/JDBC driver combinations require this mode for JDBC
meta-data queries when the GSAReposi t ory initializes. If f al se, a
Transact i onDemar cat i on with mode REQUIRED is used.

Default:t rue

| ockManager A d i ent LockManager to use for locked mode caching. See the
SQL Repository Caching (page 103) chapter.

Default: O i ent LockManager

met aDat aSchemaPat t er n The name of the database account that was used to create
the tables that underlie the repository. See Table Ownership
Issues (page 96).

Default: DYNAMO

nmet aDat aCat al ogNane The name of a metadata catalog. See Table Ownership Issues (page
96) in the SQL Repository Queries (page 81) chapter.

out er Joi nSupport Configures the syntax to use for outer joins. See Outer Joins (page
95) in the SQL Repository Queries (page 81) chapter in the SQL
Repository Queries (page 81) chapter for valid settings.
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Property Description

pat hSepar at or Change this property only if paths in your content folders use a
separator different than the default/ (forward slash).

prohi bi t Col | ecti onDupl i cates Boolean, specifies whether this repository allows duplicate values
in ordered multi-valued properties of type List and Array.

For example, if this property is set to t r ue, you cannot set
duplicate values in the String list property nyLi st . Thus, attempts
to update the datastore with the following additions will yield an
error on the third duplicate item:

nmyLi st. add("one");
nyLi st.add("two");
nyLi st. add("one");

This setting can be overridden by individual properties (see
Prohibiting Duplicate Values (page 69) in the chapter SQL
Repository Item Properties (page 59).

Default: f al se

reposi t or yName The repository name.

rest oreCacheOnRest art Ift r ue, the repository automatically dumps the contents of its
item caches when it is stopped and reloads the same items into
the caches when it is started again. Tags that reload the caches are
written into the file specified by the cacheRest or eFi | e property.

Default: f al se

Note: this property does not affect external caching software such
as Oracle Coherence. See External SQL Repository Caching (page
139).

saf eSQLTypes A comma-separated list of SQL types for which the repository
always uses the default JDBC type. You can set this property to
string values of SQL types like var char, or to the corresponding
integer values specified in the class j ava. sql . Types (for example,
-4).

Default: nul |

sel ecti veCachel nval i dati onEnabl |eBoolean, if set to true enables selective cache invalidation. For
more information, see the Content Administration Programming
Guide.
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Property

set Aut oCommi t

Description

Ift r ue, the Repository calls Connect i on. set Aut oCommi t ()

as needed. If f al se, the repository does not call that API.

Some JDBC drivers, due to bugs, may cause errors in the
GSAReposi tory.initialize() method unless this property is
settofal se.

If you need to set it to false, set aut oCommi t I ni ti al i zati onor
| ocal TransactionMdelnitializationtofal se.

Default: f al se

si mul at eText Sear chQueri es

If t r ue, substitute pattern match queries for text search queries.
This setting is not supported for production Oracle ATG Web
Commerce applications. See Text Search Queries (page 92).

Default: f al se

SQLLower Functi on

storeTransientltens

The name of the SQL function to use to lower-case an expression.
This is used for case-insensitive querying. If this property is null, no
attempt is made to lower-case database expressions.

Default: | ower

Ift rue, the get | t emmethod returns items that are cached, but
not yet added.

Default:t r ue

subscri ber Repository

If you use distributed TCP caching mode, Oracle ATG

Web Commerce maintains an item descriptor for the
das_gsa_subscri ber table. This property specifies which
repository that item descriptor belongs to. By default, this

item descriptor is in the / at g/ dynano/ ser vi ce/ j dbc/
SQLReposi t ory repository. If for any reason you desire to use

a different repository instance, you must make sure that each
repository that uses distributed TCP caching mode has the same
value for its subscri ber Reposi t ory property.

Default: / at g/ dynano/ ser vi ce/ j dbc/ SQLReposi tory

synchronousl nval i dati onEvent s

For distributed TCP caching mode, should invalidation events be
sent asynchronously, for better performance, or synchronously, to
avoid a slight window of stale cache?

Default: f al se

tabl ePrefix

A string that is prepended to the table name when inserts or
updates are made. See Table Ownership Issues (page 96).

transacti onManager

ATransact i onManager to use for all transactions. All code in the
same server typically use the same Tr ansact i onManager .

Default:/ at g/ dynano/ t r ansact i on/ Tr ansact i onManager
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Property Description

updat eSchemal nf oCache If t r ue, the Repository creates files that store the SQL type for each
column in the database schema.

Default: f al se

useCacheFor Del et e If t r ue, the Repository tries to optimize certain SQL delete
operations based on the values in the cache. For certain usage
patterns, such as when there are many multi-valued properties,
setting this to t r ue can result in a significant performance gain.
Set this property to t r ue only when (a) you define a ver si on
property for each item descriptor or (b) you use locked caching
mode. Setting this property causes it to be set in each of the item
descriptors defined in the Repository.

Default: f al se

user PropertyDescriptors The Java class names of user defined property descriptors that
should be loaded for this repository. User defined property
descriptors register themselves in a static system-wide table. This
property enables you to ensure that these classes are loaded
before the repository loads any XML definitions that might refer to
them.

useSet Asci i Stream If useSet Asci i St reamis settotrue, the SQL repository
always uses set Asci i Strean() instead of set Stri ng() in
prepared statements. You can useSet Asci i St r eaminstead
of useSet Uni codeSt r eam but you lose the ability to handle
internationalized values in the database.

Default: f al se

useSet Bi naryStream If useSet Bi nar ySt r eamis setto t r ue, the SQL repository always
uses set Bi narySt r ean() instead of set Byt es() in prepared
statements. The set Bi nar ySt r ean() is required for large byte
arrays in some JDBC drivers.

Default: f al se

useSet bj ect If useSet Obj ect issettotr ue, the SQL repository always uses
set Qbj ect () instead of set I nt (), set Fl oat (), set Doubl e(),
orset String() in prepared statements.

Default: f al se
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Property

useSet Uni codeSt r eam

Description

If useSet Uni codeSt r eamis set to true, the SQL repository

always uses set Uni codeSt r ean() instead of set Stri ng()

in prepared statements. The set Uni codeSt r ean() method

is required for large Strings in some JDBC drivers. Setting

useSet Uni codeSt r eamto t r ue is recommended if you use Oracle
with internationalized content, but is not recommended if you do
not have internationalized content in your database. Note that if
you use MS SQL Server, you must set useSet Uni codeSt r eamto
fal se.

Default: t r ue

useTransacti onsFor CachedReads

By default, the SQL repository does not use transactions when
reading from the cache. This improves performance. To disable this
optimization, set this property to t r ue.

Default: f al se

wi | dcar dEscapeChar act er

XM_ToDonPar ser

This character is used in queries to escape characters that
are otherwise treated as wildcards. See the description of the
escapeW | dcar ds property.

Default: \

The parser used to parse the XML definition file. This value is read-
only

Default: at g. xm . t ool s. XML ToDonPar ser

XM.Tool sFact ory

An XM_Tool sFact ory to use in parsing XML templates.

Default: / at g/ dynano/ servi ce/ xni /
XM.Tool sFact ory
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14 SQL Content Repositories

A content repository comprises repository items that correspond to documents maintained in a hierarchical
name space. A content repository typically serves as a source of content items to display to a user, directly or as
an elementin a page.

An SQL repository implemented through the Generic SQL Adapter connector can act as a content repository,
storing content items that are displayed in pages. Because the GSAReposi t or y class implements two interfaces
—at g. repository. Reposi tory andat g. reposi t ory. cont ent . Cont ent Reposi t or y—and a repository
can contain multiple repository item types, a single repository can contain both content repository items
(arranged in a hierarchical structure with folders that can contain repository items and other folders) and non-
content repository items (arranged in a flat structure).

You can use a content repository to serve targeted content, as described in the Creating Rules for Targeting
Content and Setting Up Targeting Services chapters of the Personalization Programming Guide. A product catalog
in a commerce application is also typically a content repository, as described in the Using and Extending the
Default Catalog chapter of the Commerce Programming Guide.

Note that the essential feature of a content repository is that it represents a hierarchical structure of folders

and repository items, like a directory structure. The repository items themselves do not necessarily represent
content that is displayed in a Web application, although in most cases they do. What is significant is whether the
repository items are maintained in a hierarchical structure.

You can define one or more item descriptors in an SQL repository to be a content item descriptor that defines
a type of Cont ent Reposi t or yl t em When you retrieve one of these items by calling any Repository methods,
the repository item implements the at g. r eposi t ory. cont ent . Cont ent Reposi t or yl t eminterface. You
can have other item descriptors in the same repository that do not implement this interface and do not define
content items.

The Repository Loader is a utility that handles the work of creating and updating content repository items from
documents on your file system. The repository template can be configured so the loader assigns the values of
your content repository item'’s properties from selected portions of these documents while still allowing access
to the entire document. These properties include metadata about the document file such as its length and

the time it was last modified. The Repository Loader can be configured to periodically scan the file system and
synchronize it with the repository representation, adding, updating and deleting content repository items as
necessary. See the Repository Loader (page 223) chapter for more information.

Setting Up an SQL Content Repository

You can think of a content repository item as consisting of content and metadata. For example, if your content
repository includes repository items that are news stories, the metadata might include a story’s byline, dateline,
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length, and keywords, while the content includes the text of the story itself. You can adopt one of two basic
architectural styles when you set up an SQL content repository:

+ You can store both the content and the metadata in your SQL database. A content repository item includes a
property whose value was the content.

+ You can store the metadata in the database, and the content in your file system. In this case, the metadata
includes properties that indicate how to look up the content in the file system. A content repository item
includes a property whose value was a pointer to the content in the file system.

As with other repositories, setting up an SQL content repository involves the following steps:

1. Design the item types you want to include in your content repository. For each type of repository item,
decide what sorts of properties you want to have available to you for searching and targeting content in the
repository.

2. Set up an SQL database containing content repository items, to act as the data store of the repository.

3. Create a repository definition. This is an XML file that describes the repository’s item descriptors and property
descriptors, and defines the relationship among these items and the rows and tables of the database. See
Creating an SQL Content Repository Definition (page 214).

4. Configure an SQL Repository component that interacts with the data store you set up in step 2 to create,
modify, and retrieve repository items. See Configuring an SQL Content Repository (page 222).

A repository that contains content items must include item descriptors flagged with the f ol der and cont ent
attributes of the <i t em descr i pt or > tag in the SQL repository definition.

Creating an SQL Content Repository Definition

An SQL content repository is an implementation of the Generic SQL Adapter. Its repository definition follows
the SQL repository definition file syntax described in the SQL Repository Definition Tag Reference (page 161) in
the SQL Repository Reference (page 161) chapter. In particular, an SQL content repository is characterized by the
<item-descriptor> (page 163) attributes described in the Content Item Attributes (page 167) section.

Note the following points that are particular to SQL content repositories:

« Arepository that contains content items must include one item descriptor flagged with the f ol der and one
or more item descriptors flagged with the cont ent attributes of the <i t em descr i pt or > tag in the SQL
repository definition. See Folder and Content Item Descriptors (page 214).

+ Thef ol der item descriptor and the cont ent item descriptors must define properties that define the
pathname of each folder and content item. These properties are used to retrieve the content item and identify
the place of each folder or content item in the content repository’s hierarchical namespace. See Path and Item
ID Attributes (page 215).

Folder and Content Item Descriptors
An SQL content repository must contain:

+ One item descriptor that defines repository items that act as folders (the f ol der item descriptor)
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+ One or more item descriptors that define content repository items (the cont ent item descriptors).

Items defined by the cont ent item descriptor implement the

at g. reposi tory. cont ent. Cont ent Reposi t or yl t eminterface. Items defined by the f ol der
item descriptor implement the at g. r eposi t ory. cont ent . Fol der | t eminterface, as well as the
at g. reposi t ory. Mut abl eReposi t or yl t eminterface.

Path and Item ID Attributes

The folder and content item descriptors must define properties that represent the name or path of the items.
These properties must be mapped directly to columns of the database so queries can be performed against
them.

You can use one of three different techniques to specify how path information is stored in the database:
+ use-id-for-path (page 215)

+ content-name-property (page 216)

+ content-path-property (page 216)

Regardless of how you store path information in the database, you can get the path of an item with
this method in the at g. r eposi t ory. cont ent . Fol der I t eminterface (which is extended by the
Cont ent Reposi t or yl t eminterfaces):

public String getltenPath()
This method returns the path of this item, represented as a relative path from the repository’s root folder
use-id-for-path

This is the simplest mechanism. In this mode, the relative path name of the item is used as the ID of the
repository item. Your database must then include an ID column that is a string large enough to hold the
entire relative path name of each folder item and content item. Put this ID column in your primary table and
set thei d- col um- name attribute of the primary table to point to this column. You then set use- i d- f or -
pat h="true" for that item descriptor. For example:

<itemdescriptor name="fol der" fol der="true"
use-id-for-path="true" folder-id-property="folder-id">
<tabl e nanme="fol der" id-col um-nanme="id">
<property name="id" col um-nanes="id"/>
<property nane="fol der-id" col um-nanes="fol der_id"/>

</t abl e>
</itemdescriptor>
<itemdescriptor nane="article" content="true"
use-id-for-path="true" folder-id-property="folder-id">
<tabl e name="articl es" id-col um-nanmes="id">
<property nane="id" col um-nanes="id"/>
<property nanme="fol der-id" col um-nanes="fol der_id"/>

</tabl e>
</itemdescriptor>

The use-i d- f or - pat h mode may not work if you have an existing database schema that does not follow this
format. This approach also might not work if path names in your repository are longer than the size of var char
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you can efficiently store and query against in your database. Some databases impose a 255-character limit on
the size of queryable columns. This may be too small to hold the entire path for some content repositories.

Note that even though you put the entire path name in the property designated by the i d- col uim- nanes
attribute, you still need to use the f ol der - i d- pr oper ty attribute to designate a property that holds the name
of the parent folder of the item. In the preceding example, the f ol der - i d property holds the name of the
folder.

content-name-property

You can set the item descriptor’s cont ent - name- pr oper t y attribute. In this case, you can store just the name
of the repository item itself (rather than the entire path name) in one property of the repository item and use
the cont ent - name- pr oper t y to designate the name of this property. The cont ent - name- pr oper t y specifies
the property representing the name of the folder item or content item, while the f ol der -i d- property
specifies the property representing the parent folder of the folder item or content item. From these two pieces
of information let you compute the path for a given item by walking up the content hierarchy.

The operation of computing the path for this item is more expensive in this mode, because you query up the
folder hierarchy to compute the path for an item rather than get the path from a single property. However, this
mode can overcome the problem of the size limitation on queryable columns. Now the column size for the
content name limits the size of each individual component of the file name, not the size of the entire path.

Af ol der-id- property is required for all content repositories, whichever method they use to specify

how path information is stored in the database. The data type of the f ol der - i d- pr oper ty can be dat a-
type="string" (or whatever type you define your repository IDs to be), or you can specify thatitsi t em t ype
is the name of the folder item descriptor. This enables you to conveniently access folder information from the
item itself. For example:

<itemdescriptor nane="fol der" fol der="true"
cont ent - nane- property="fil enane" fol der-id-property="folder-id">
<t abl e name="fol der" id-col um-names="id">
<property nanme="fil ename" data-type="string"/>
<property nanme="fol der-id" itemtype="folder"/>

</tabl e>
</itemdescriptor>

Because this cont ent - nane property is not guaranteed to be unique across the repository, you have a separate
column for the ID of this repository

content-path-property

You might be unable to use the repository item'’s path as its repository ID. If that is the case, perhaps due to
references to these rows from other tables, and if you can store the entire path name of the item as a column in
your table, you can use a third alternative. In this mode, you can set the cont ent - pat h- pr oper t y to refer to
a property that holds the path name of the item. You then use a separate property and column in your table to
refer to the ID for this item. For example:

<itemdescriptor name="fol der" fol der="true"
cont ent - pat h- pr oper t y="pat hnane" >
<tabl e name="fol der" id-col um-nanmes="id">
<property nane="id" data-type="long"/>
<property nanme="pat hnane" data-type="string"/>

</ tabl e>
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</itemdescriptor>

Defining Content Item Descriptors

The <i t em descri pt or > tags in a repository definition file can include a set of attributes that are specific to
content repositories. These attributes are described in the Content Item Attributes (page 167) section in the SQL
Repository Reference (page 161) chapter. These <i t em descri pt or > tag attributes are:

cont ent

f ol der

cont ent - nane- property
cont ent - pat h- property
use-id-for-path

fol der-id-property
content-property
content-| ength-property
| ast - nodi fi ed- property

Content Attributes and Properties

A content item descriptor must define a cont ent - pr oper t y property and optionally can define a

| ast Modi fi ed orl engt h property. The cont ent - pr oper t y attribute specifies the name of an item
descriptor property that is used to store or reference the content data itself. The content property is usually a
java.io.File,Stringorabyte[] datatype.

These properties can be implemented as user-defined properties so they can be computed at run time. This
approach enables them to be taken from the file system, not stored in the database. For example:

<itemdescriptor name="files" content-I|ength-property="1Iength"
| ast-nodi fi ed- property="1I ast Modi fi ed" content-property="data">
<tabl e name="nedi a_files" type="auxiliary" id-colum-nanmes="nedia_id">
<property nanme="| ength" data-type="1ong" col um-nanes="I|ength"/>
<property nane="| ast Modi fi ed" data-type="tinestanp"
col um- nanes="| ast _nodi fied"/>
<property nanme="data" data-type="binary" col um-nanes="data"/>
</tabl e>
</itemdescriptor>

You configure your content item descriptors by naming the properties to use to retrieve each of these values.
This is done with the following attributes in the <i t em descri pt or > tag:

Attribute Name Description

cont ent - pat h- property Specifies the ID of the folder containing this folder or content item.

cont ent - nane- property Refers to the name of this folder or content item (not the full path name)

content - property For content item descriptors, this is the name of the property that holds the
content itself.
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Attribute Name Description

| ast - nodi fi ed- property For content item descriptors, this optionally is used to specify a property
that can be used to retrieve the last modified time for that piece of content.

Storing Content on a File System

If you want to keep the repository content on a file system rather than in your database, you can use a property
descriptor, at g. reposi tory. Fi | ePropertyDescri pt or, as the property type of your cont ent - property.
The Fi | ePropertyDescri pt or is asimple read-only property descriptor that takes a path name and converts
ittoaj ava. i o. Fi | e object. Use a pat hPr ef i x attribute in the property definition to specify the parent
directory of the content.

In the following example, the ar ti cl eText property is defined with the
atg.repository. Fil ePropertyDescri ptor property type. The pat hPr ef i x is defined as/t np/:

<itemdescriptor name="articles ...
content-property="articleText">

<property nanme="articl eText"
property-type="atg.repository. Fil ePropertyDescriptor">

<l--

Looks for content starting in the /tnp directory. The itempath is

appended to the pathPrefix to create the file system path

-->

<attribute name="pathPrefix" value="/tnp/"/>
</ property>

</itemdescriptor>

Content Repository Example

This section demonstrates the design and configuration of a simple repository. For another example, see the
Repository Loader Example (page 241) in the Repository Loader chapter. In this example, the repository

supports a Web site that talks about books. Each book has an author, a title, a cover illustration, and a descriptive
text.

The book as a business entity has a corresponding repository item type in this example. Its attributes are
maintained as properties of the book item type. The book item type is defined in the example repository
definition file with this item descriptor element:

<itemdescriptor nane="book"
di spl ay-property="title"
content="true"
cont ent - property="bookcover _i nage"
content - pat h-property="fil ePat h"
f ol der-i d- property="parent Fol der">
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<t abl e nanme="book_i nfo" id-col um-nanme="id" type="primry">
<property name="fil ePath" data-type="big string"/>
<property nane="parent Fol der" itemtype="book_fol der"/>
<property nane="title" data-type="big string"/>
<property name="aut hor" data-type="big string"/>

</tabl e>

<property nanme="bookcover _i mage"
property-type="atg.repository.Fil ePropertyDescriptor"/>
</itemdescriptor>

Book Item Type Properties
The book item descriptor contains the following properties:

« aut hor andti tl e are strings, with one-to-one relationships between books and authors and books and
titles. More complex relationships are possible, of course.

+ bookcover _i mage is defined outside the <t abl e> tag, which indicates that the property is transient and
maintained outside the database. The property is defined as a file type, maintained on the file system, as
follows:

property-type="atg.repository. Fil ePropertyDescriptor"

As described in the Storing Content on a File System (page 218) section, this property type indicates that
the repository should use the property’s path name and convertittoaj ava. i o. Fi | e object.

Locating the Content with Path and Folder Properties

In order to keep a hierarchical directory structure, define a folder item type named book_f ol der:

<i temdescriptor nanme="book_f ol der"
di spl ay- property="f ol der Pat h"
fol der="true"
cont ent - pat h- property="f ol der Pat h"
f ol der-i d- property="parent Fol der">
<t abl e name="book_f ol der" id-col um-nanme="id" type="primry">
<property nanme="parent Fol der" itemtype="book_fol der"/>
<property nane="fol derPath" data-type="big string"/>
</tabl e>
</itemdescriptor>

This item type is specified to be a folder with the attribute f ol der ="t rue".Thef ol der-i d- property
attribute in the item-descriptor tag indicates that this item stores its parent folder ID in the database with a
property named par ent Fol der .

The book and the book_f ol der item types store their paths in the database with the cont ent - pat h-
property attribute. The cont ent - pat h- pr oper t y attribute indicates the property of this item that defines the
absolute path name of this item in the folder hierarchy. In this example, the path is stored in the property named
f ol der Pat h. If the example has especially deep hierarchies, resulting in excessively long path names, it might
instead store just the name of this item with the cont ent - nane- pr oper t y attribute, and have the repository
calculate the item’s absolute path by determining its parent folders, with the property indicated by the f ol der -
i d- property attribute.
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Book Example Repository Definition File

The complete example repository definition file used in this example is as follows:

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenplate PUBLIC "-//Art Technol ogy G oup, Inc.//
DTD Dynanmp Security//EN' "http://ww. atg. com dtds/gsa/gsa_1.0.dtd">

<gsa-tenpl at e>

<itemdescriptor nane="book_fol der"
di spl ay- property="f ol der Pat h"
fol der="true"
cont ent - pat h- property="f ol der Pat h"
f ol der-i d- property="parent Fol der">

<t abl e name="book_fol der" id-colum-nane="id" type="primry">
<property name="parent Fol der" itemtype="book_fol der"/>
<property nanme="fol derPath" data-type="big string"/>
</tabl e>
</itemdescriptor>

<i temdescriptor nane="book"
di spl ay- property="title"
content="true"
cont ent - proper ty="bookcover _i nage"
cont ent - pat h- property="fil ePat h"
f ol der-i d- property="parent Fol der">

<t abl e name="book_i nfo" id-col um-nane="id" type="primry">
<property nane="fil ePath" data-type="big string"/>
<property nane="parent Fol der" itemtype="book folder"/>
<property nanme="title" data-type="big string"/>
<property nanme="aut hor" data-type="big string"/>

</tabl e>

<property nane="bookcover _i mage"
property-type="atg.repository. Fil ePropertyDescriptor"/>

</itemdescriptor>

</ gsa-tenpl at e>

Book Example SQL Table Creation Statements

The following SQL creates the tables used by the book example content repository:

-- drop tabl e book_fol der;
-- drop table book_info;

CREATE TABLE book_f ol der (

id VARCHAR( 32) not null,
par ent Fol der VARCHAR( 32) nul | references book_fol der(id),
f ol der Pat h | ong varchar nul |,

primary key(id)
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CREATE TABLE book_info (

id VARCHAR( 32) not null,

filePath | ong varchar nul |,

par ent Fol der VARCHAR( 32) nul | references book_folder(id),
title | ong varchar nul I,

aut hor | ong varchar nul |,

primary key(id)

Adding Content to the Content Repository

You can add items to the content repository with the tags described in the Developing and Testing an SQL
Repository (page 147) chapter. For a more scalable method of adding items to the repository, see the Repository
Loader (page 223) chapter.

For example, the following three add- i t emtags:
1. Create abook_f ol der item named/.

<add-itemitemdescriptor="book_folder" id="folder:/">
<set-property nanme="fol derPath" val ue="/"/>
</ add-itemnp

2. Create a subfolder of / named f oo, with a path of / f oo.

<add-itemitemdescriptor="book_folder" id="folder:/foo">
<set-property nanme="parent Fol der" value="folder:/"/>
<set-property nanme="fol derPath" val ue="/foo0"/>

</ add-itemnp

3. Create a book item titled bar, with a path of / f oo/ bar .

<add-itemitemdescriptor="content" id="content:/foo/bar">
<set-property nanme="parent Fol der" val ue="fol der:/foo"/>
<set-property nane="fil ePath" val ue="/foo/bar"/>
<set-property nane="title" val ue="bar"/>

</ add-itenp

Accessing Items in the Content Repository

After you have set up a content repository, you can use it to serve targeted content, as described in the Creating
Rules for Targeting Content and Setting Up Targeting Services chapters of the Personalization Programming Guide.
You can also search for text in content items as described in the Text Search Queries (page 92) section of the SQL
Repository Queries (page 81) chapter.

You can also get repository items programmatically, given a repository ID:

/1 repository id of the itemwe want to get
String id = "1001";

/1 nanme of itemdescriptor describing the type of itemwe want
String descriptorName = "book";
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/1 get the itemfromthe repository
Repositoryltemitem = pRepository.getlten(id, descriptorNane);

/1 make sure we have an item
if (item== null)
{
pln("ltem not found, descriptor=" + descriptorNane +
",oid=" +id);
return;

}

/1 get the author property of the item
String author = (String)item getPropertyVal ue("author");

Configuring an SQL Content Repository

The Repository component for an SQL content repository is a standard SQL Repository component of class
at g. adapt er . gsa. GSAReposi t ory. The Configuring the SQL Repository Component (page 203) section of
the SQL Repository Reference (page 161) chapter describes the properties you can configure.
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15 Repository Loader

For many development environments, it often makes sense to create the content of repository items directly
on a file system, then load those items into an Oracle ATG Web Commerce repository. The Oracle ATG Web
Commerce Repository Loader provides a flexible way to take files that are stored in a file system, convert them
into repository items, and load the items into the repository.

The Repository Loader can load into an SQL repository HTML files, XML files, and binary media such as image or
audio files. The Repository Loader can transform files into XML files, then transform the XML files into repository
items.

You can configure the Repository Loader to perform the load operation in two ways:
+ Scan the file system and identify the files to load, then load the files on command or on a specified schedule.
+ Submit a manifest file to the Repository Loader that specifies the files to load.

Scanning the file system requires less administrative effort; using a manifest file incurs less system overhead. The
number of files to scan and load generally determines which option is best.

This chapter includes the following sections:

+ Repository Loader Architecture (page 223)

+ Repository Loader Components (page 224)

» Repository Loader Administration (page 233)

+ RLClient (page 234)

+ Importing Versioned Repository Data (page 236)

* Repository Loader Example (page 241)

Repository Loader Architecture

The Repository Loader is implemented by the following components:

+ FileSystemMonitorScheduler (page 225) sets up a schedule to start the FileSystemMonitorService, and
whether to scan recursively.

+ FileSystemMonitorService (page 225) specifies which files to scan for upload to the repository.
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+ LoaderManager (page 227) accepts repository loader jobs. It maintains a queue of pending jobs, and
uploads the job for type mapping processing

+ TypeMapper and TypeMappings (page 229) map file types to specific content handlers.

+ ContentHandlers (page 232) transform the file into a repository item and invoke a back end system to
perform add, update, and remove operations on the repository.

Repository Loader interfaces

Oracle ATG Web Commerce provides two interfaces to invoke and manage the Repository Loader:

+ Repository Loader Administration (page 233) is a Web-based interface that lets you start and manage
repository load jobs. With this interface, you interactively identify the directories whose contents you wish to
load into the repository.

+ RLClient (page 234) is a command line RMI utility; it requires a manifest file that identifies the files to load
into the repository.

A fully-configured Repository Loader setup can be represented as follows:

Repository Loader
Administration

FileSystemMonitorScheduler

v

FileSystemMonitorService | |

!

TypeMapper <«—— LoaderManager ‘ <« RLClient

| —> ContentHandler

TypeMappings m

Add ’ Update ‘Remove

xml2repository services

!

Repository ——»

Database

Repository Loader Components

The following sections describe Repository Loader components in detail—their interfaces and classes, and
properties.
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FileSystemMonitorScheduler

You can configure a FileSystemMonitorScheduler component to initiate scheduled file system scans by the
FileSystemMonitorService (page 225). If enabled, this component initiates the scan according to the specified
schedule. If set to false, the load process must be initiated by the Repository Loader Administration (page 233)

or the RLClient (page 234).

FileSystemMonitorScheduler properties

The FileSystemMonitorScheduler has the following configurable properties:

Property

Description

enabl ed

A Boolean property, determines whether the scheduler is enabled.

Default: f al se

fil eSyst emManager

| ast ScannedSt or age

Specifies the implementation of interface f i | eSyst envanager .
Default: Fi | eSyst emvbni t or Ser vi ce
Specifies the URI of a file that stores the time of the last file scan:

Default:
{server HoneDi r Resour ce?r esour ceURl =
data/rl/Fil eSystem\bnitorlLastScan.txt}

recursi veScan

A Boolean property, specifies whether the
FileSystemMonitorService (page 225) recursively scans the supplied
paths.

Default:t r ue

schedul e

The schedule for scanning the file system. For example:
schedul e=every 2 hours in 15 m nutes

For information about valid formats for this property, see the Core
Dynamo Services chapter of the Platform Programming Guide.

Default: Every\ 240\ seconds\ without\ catchup

schedul er

The Nucleus address of the Scheduler component, which initiates the
file scan. If set to null, no rescanning occurs.

Default:/ at g/ dynano/ ser vi ce/ Schedul er

FileSystemMonitorService

The Fi | eSyst enMoni t or Ser vi ce class implements two interfaces:

* atg.repository.|oader. Fil eSystenbnitor

* atg.repository. | oader. Fi | eSyst emvanager
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A component of the Fi | eSyst emivbni t or Ser vi ce class is configured to scan a specified file
directory and identify the files to upload. A FileSystemMonitorService can be invoked by the
FileSystemMonitorScheduler (page 225) or the Repository Loader Administration (page 233).

You can configure a FileSystemMonitorService so it uploads only files that meet one or more of the following
criteria:

+ Reside in a specified folder and, optionally, its subfolders
+ Modified since the time the file system was last scanned
+ Named with specific file extensions

After the FileSystemMonitorService identifies the files to upload, it supplies these files to a LoaderManager (page
227) component as an array of files, or in the form of a manifest file if the component’s cr eat eMani f est Mode
property is set to true.

When you start the Repository Loader module, the path to the Fi | eSyst embni t or Ser vi ce componentis/
at g/ dynano/ servi ce/ | oader/ Fi | eSyst emVbni t or Ser vi ce.

FileSystemMonitorService properties

A FileSystemMonitorService component has the following configurable properties:

Property Description

cr eat eMani f est Mode A Boolean property, set to true to indicate that a large file system is

being processed. The FileSystemMonitorService passes files to the
LoaderManager in the form of a manifest file, rather than as an array of files.
You can supply the name of the manifest file by setting the mani f estFi | e

property.

Default: true

escapeMani f est Usi ng A Boolean property, set to true in if cr eat eMani f est Mode property is set
CDATASect i on to true and file system names contain special characters such as ampersand
(&) that must be escaped in the generated manifest’s XML.

Default: fal se

filters A String array of file extension strings to use as filter criteria when
gathering updates. Only files whose file extensions match one of the strings
in this property are scanned. For example:

filters=.htm,.htm.wi

i ncl udeFol ders A Boolean property, specifies whether to include the content folders in
the scan results. Set to t r ue in order for folders to be created as folder
repository items in a content repository.

Default: fal se

| ast Scanned A timestamp property, specifies the last time the FileSystemMonitorService
executed.

Default: 0 (load all files)
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Property Description

| oader Manager The Nucleus address of the Loader Manager component.

mani festFil e The manifest file name to use if cr eat eMani f est Mbde is set to true.
Default: RLxxxx. xm

XXXX is a unique name assigned to the file using the method
File.createTenpFile.

r oot Pat h The root path to monitor. All files to scan must be in or under this path.

t ypeMapper The Nucleus address of the TypeMapper component. This setting has
precedence over the LoaderManager (page 227) configuration’s

def aul t TypeMapper setting. If a manifest file specifies its own
TypeMappings, those have precedence.

LoaderManager

The Loader Manager | npl class implements the interface at g. r eposi t ory. | oader. Loader Manager . A
LoaderManager component of type Loader Manager | npl accepts Repository Loader jobs. Repository jobs can
be initiated from two sources:

+ FileSystemMonitorService (page 225)
+ RLClient (page 234) (Repository Loader RMI client)

In both cases, the LoaderManager component passes the files to a TypeMapper component, which determines
how to process them. Alternatively, the TypeMapping can be specified directly or in a manifest file.

Setting the repository path separator on Windows

Before submitting an import job to the LoaderManager on Windows, the target repository’s pat hSepar at or
property must be set to backslash (\ ). After the import completes, reset this property to forward slash (/).

Note: If you set this pat hSepar at or directly in a properties file rather than in the ACC, use this format:
pat hSepar at or =\'\
LoaderManager Properties

A LoaderManager component has the following configurable properties:

Property Description

cancel | edJobsFi f 0Si ze The number of cancelled jobs that can be kept in the queue and are
viewable in the Repository Loader Administration

Default: 0

conpl et edJobsFi f 0Si ze The number of completed jobs that should be kept in the queue

Default: 20
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Property Description

def aul t Bat chSi ze The number of files to handle in a single transaction. This value

can be overridden by a batch size argument provided in the

Loader Manager ‘s | oad() and renove() methods. A batch size of -1
means to handle the entire job in one transaction. A batch size of 0 or
1 means to treat each file as a separate transaction.

Default: - 1

def aul t TypeMapper The default TypeMapper that the LoaderManager uses if no
TypeMapper is provided in the LoaderManager methods | oad() or
pr ocessMani f est (), or by the FileSystemMonitorService.

If a manifest file specifies its own TypeMappings, those have
precedence.

Type:at g. reposi tory. | oader. TypeMapper

Default:/ at g/ dynano/ ser vi ce/ | oader/
Fi | eExt ensi onTypeMapper

j obEvent Li st eners An array of components that listen to JobEvent s

Type:at g. reposi tory. | oader. JobEvent Li st ener[]

j obl dGener at or An | dGener at or component that creates job IDs
Type: at g. servi ce. i dgen. | dGener at or

Default:/ at g/ dynano/ ser vi ce/ Fi | el dGener at or

j obl dPrefix A string to prepend to Jobl ds

Default: RLJob

j obl dSpace The name of the | dSpace used to generate Jobl ds

Default: RLModul eJobl dSpace

j obQueueSi ze The number of threads used in the jobs queue
Default: 1
| oader Error Event Li st eners An array of components that listen to error Loader Event s

Type:at g. reposi tory. | oader. Loader Error Event Li st ener [ ]

Default: nul |

| oader Event Li st ener s An array of components that listen to add, update and remove
Loader Event s.

Type:at g. reposi tory. | oader. Loader Event Li st ener[]
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Property Description

suspendedJobsFi f 0Si ze The number of suspended jobs that should be kept in the queue
Default: 10
suspendFai | edJobs A Boolean property, specifies whether to suspend or cancel failed jobs.

Default: t r ue

Error policies

The LoaderManager uses a configurable error handling policy, defined by the Repository Loader’s ErrorPolicy
component. Each job processed by the LoaderManager might contain files that cause exceptions to be thrown.
The LoaderManager consults the ErrorPolicy component to determine how to handle exceptions. All exceptions
are logged. The Repository Loader sets a success state for each job and each batch. ErrorPolicy methods also
determine how to proceed after encountering a problem while processing a job:

ErrorPolicy method

checkl sExcept i onFat al

Returns

t r ue: The exception terminated a job.

f al se: Invoked checkRequi r esNewTr ansact i on
method.

checkRequi r esNewTr ansact i on

t r ue: The exception required a new transaction in order
to continue.

checkEndTr ansacti onWt hBat chSt at e

t r ue: Transaction demarcations should end using the
value of the job’s bat chFai | ed property. If a batch fails,
all subsequent batches in the job are rolled back, whether
or not they contain errors.

TypeMapper and TypeMappings

Your file system might have different file types, where each type has different requirements for conversion

into a repository item. The TypeMapper component determines which of the configured set of TypeMapping
components is appropriate for a given file. Each TypeMapping specifies a content handler component. The file is
routed to the appropriate ContentHandler for its type.

TypeMapper component

A TypeMapper component can be created from one of two classes:

« atg.repository. | oader. ExtFilter TypeMapper specifies one or more file extensions in its ext ensi ons
property. Source file extensions are thereby mapped to the appropriate TypeMappings.

« atg.repository.loader. DirFilterTypeMapper specifies one or more source file parent directories in its
di rect ori es property. These directories determine the location of source file type mappings.
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In both cases, the ext ensi ons and di r ect or i es are array properties whose elements map to the
corresponding elements in the t ypeMappi ngs property.

In the following example, a TypeMapper configuration maps five file extensions to five TypeMappings.
Thus, files with extension . cf o map to TypeMapping Cat al ogFol der TypeMappi ng, . ct g maps to
Cat al ogTypeMappi ng, and so on:

$cl ass=at g. reposi tory. | oader. Ext Filter TypeMapper

$scope=gl obal

extensions+=.cfo,.ctg,.cat,.prd,.sku

t ypeMappi ngs+=\

Cat al ogFol der TypeMappi ng, \

Cat al ogTypeMappi ng, \
Cat egor yTypeMappi ng, \
Pr oduct TypeMappi ng, \

SkuTypeMappi ng

TypeMapper properties

A TypeMapper component is configured with the following properties:

Property

Description

f ol der TypeMappi ng

t ypeMappi ngs

The Nucleus address of the TypeMapping that handles folder item descriptors.
This property is required if any source files are content item types.

An array of Nucleus addresses of the TypeMappings used by this TypeMapper
component.

ext ensi ons

An array of file extensions, specified in TypeMappers of class
atg.repository. | oader. ExtFi |l t er TypeMapper.

directories

An array of directories, provided in TypeMappers of class
atg.repository.| oader. Ext Fi |l t er TypeMapper.

TypeMapping properties

The Repository Loader includes a TypeMappi ngl npl implementation of the TypeMappi ng interface. You can
configure an instance of TypeMappi ngl npl for a given item descriptor with the following properties:

Property

cont ent | sXML

Description

A boolean property, specifies whether files assigned to this
mapping contain XML content.

par seCont ent

A boolean property, specifies whether to parse the content of files
assigned to this mapping for property values.

i t enDescri pt or Nanme

The name of the item descriptor handled by this TypeMapping.
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Property Description

cont ent Handl er The Nucleus address of the ContentHandler component that
handles content for this mapping.

cont ent Root Pat hProvi der The Nucleus address of the ContentRootPathProvider component
used by this mapping, if any.

encodi ngTyper The Nucleus address of the PageEncodingTyper used by this
mapping, if any.

pat hPr opert yNanme If the item descriptor is not a content item descriptor, set this
property to the name of a repository item property to hold the file
path of the items.

repository The Nucleus address of the MutableRepository that contains the
item descriptor handled by this TypeMapping.

updat ePr opertyConfi gurati on Specifies how this mapping uses ID and path properties to create,
update, and remove items, one of the following:

CONTENT_| TEM DESCRI PTOR | D_AND_PATH_PROP
CONTENT_DEFI NED_| D_AND_NO_PATH_PROP
CONTENT_DEFI NED_| D_AND_NAVED_PATH_PRCP
GENERATED | D_AND_NO_PATH_PROP
GENERATED | D_AND_NAVED_PATH_PROP

| D_EQUALS_FI LE_PATH

For information about these settings, see Setting Repository
IDs (page 231).

Setting Repository IDs

When the Repository Loader creates a repository item from a file, it must assign that item a repository

item ID. A TypeMapping's updat ePr oper t yConf i gur at i on property points to an enumeration (of class
Updat ePr oper t yConf i gur at i on) that describes how repository item IDs and path properties are used by the
repository, and the TypeMapping used to set the repository item ID and locate repository items for update.

The enumeration can be set to one of the following values:
+ CONTENT_| TEM DESCRI PTOR | D_AND_PATH_PROP

For content item descriptor types only, use descriptor metadata to determine which properties should be
used to assign the repository item ID and path properties. IDs can still be assigned from content data.

If you use this value, make sure the source files do not include an ID tag, or set their TypeMapping's
par seCont ent property tof al se.

- CONTENT_DEFI NED_| D_AND_NO_PATH_PROP

The repository item ID property is set as part of the file parsing process. Because the file content uniquely and
persistently defines the repository item'’s ID, no path property needs to be assigned.

- CONTENT_DEFI NED_| D_AND_NAVED_PATH_PRCP
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The repository item ID property is set as part of the file parsing process. Set the repository item property
specified by the TypeMapping’s pat hPr oper t yNane property with the file’s path.

- GENERATED | D_AND_NO_PATH_PROP

Use a value generated by the | dGener at or for the repository item ID, using the | dGener at or specified by
the TypeMappi ng’si dGener at or property. If noi dGener at or is specified, errors result. No path property
is set. As a consequence, files assigned to this mapping cannot be updated or removed with the Repository

Loader.

+ GENERATED | D_AND_NAMED PATH_PROP

Use a value generated by the | dGener at or for the repository item ID, using the | dGener at or specified by
the TypeMappi ng’si dGener at or property. If noi dGener at or is specified, errors result. Set the repository
item property specified by the TypeMappi ng’s pat hPr oper t yNane property with the file's path.

- | D_EQUALS_FI LE_PATH

For non-content item descriptors. Use the file’s path as both its repository item ID and its path value. If you
use this value, make sure the source files do not include an ID tag, or set their TypeMapping’s par seCont ent

property tof al se.

ContentHandlers

Files are routed to ContentHandler components according to the mapping of file types and item descriptors,
as established by TypeMapping components. Each ContentHandler transforms files into repository items and
invokes a back end system to perform add, update, and remove operations on the repository.

The Oracle ATG Web Commerce platform provides one ContentHandler class:

at g.reposi tory. | oader. Xm 2Reposi t or yCont ent Handl er

This class transforms source files into XML files that conform to the provided xml2repository Schemas (page
245), then transforms the XML files into repository items.

ContentHandler properties

A ContentHandler component has the following configurable properties:

Property

Description

addServi ce

renoveServi ce

The component that handles repository add operations.

The component that handles repository remove operations.

updat eSer vi ce

enabl eTr ansf or ns

The component that handles repository update operations.

Boolean, specifies whether an XMLTransformer component (page 233)
is enabled.

transfornFilter

The Fi | eMappi ngFi | t er that determines whether to run a file through
the XMLTransformer component (page 233).
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Property Description

excepti onOnZer oRenpve Boolean, specifies whether to throw an exception if a remove operation
removed no repository items.

i dPropert yNanmeFor Queri es The name of the property to use for queries where the TypeMapping
updat ePr opert yConfi gur at i on property is set to one of the
following:

CONTENT_DEFI NED_| D_AND_NO_PATH_PROP
CONTENT_DEFI NED_| D_AND_NAMED_PATH_PROP

Note: In order to add repository items, set the property updat eSer vi ce. addWhenNoMat chedl t ens tot r ue;
this enables execution of the component specified by the ContentHandler’s addSer vi ce property.

XMLTransformer component
The XMLTransformer component has a st yl esheet s property, which is set to one or more style sheet files;
these enable transformation of XML files at load time into the required format. Depending on the number and
complexity of the stylesheets, this can be a resource-intensive operation.

An XMLTransformer instance is found in Nucleus at:

/ at g/ dynano/ servi ce/ | oader/t ypemappi ng/ Sanpl eXM_Tr ansf or ner

Repository Loader Administration

The Repository Loader includes a Web application comprised of administration JSPs and form handlers, where
you create, delete, and monitor Repository Loader jobs. To use the Repository Loader Administration, include
the RL module among the Oracle ATG Web Commerce modules that are specified when assembling the
application EAR file.

You access the Repository Loader Administration from this URL:

http://host nanme: port/rl

For example, if you use JBoss and the default JBoss port and your browser runs on the same machine as your
Web server, use the following URL:

http://1 ocal host: 8080/ rl

For details about using the Repository Loader Administration, see the Repository Loader Example (page 241)
section.
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RLClient

RLClient is an RMI client you can use to submit manifests that identify the files to load into the repository.
Manifests are processed by the RemoteManifestProcess component/ at g/ dynano/ r eposi t ory/ | oader/
Renot eMani f est Processor Ser vi ce. You invoke the RLClient with this script:

<ATGl1di r>/ RL/ bi n/ RLd i ent . { bat | sh}

Note: Before you run the script, set the DYNAMD_HOME variable.

See Repository Loader Manifest (page 235) for information about the manifest file format.

Command-line arguments

The following table describes the command-line arguments supplied to the RLOl i ent script.

Required arguments Description
-m mani fest Fi | ePat h The —mand —np switches specify the server-side path to the manifest that
-nmp mani festFilePath contains the desired load commands.

Use the —np switch if the RLClient and host run on different operating

systems.
-h host nane Name of the host where the RemoteManifestProcessor runs.
Optional arguments Description
-p propertiesFilePath Path to a properties file that contains additional LoaderManager parameters.

See Supplemental RLClient Parameters (page 234).

-r RM Port RMI port of the host where the RemoteManifestProcessor runs. If omitted,
the default port is 8860.

-s servicenane Nucleus address of the RemoteManifestProcessorService component. If
omitted, the default value is:

[ at g/ dynano/ r eposi t ory/ | oader/
Renot eMani f est Processor Servi ce

Supplemental RLClient Parameters

You can supply RLClient the address of a properties file via its —p switch, which provides more LoaderManager
parameters. This file can set the following properties:
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Property Description

bat chSi ze The number of files to process in each transaction. If omitted, RLClient
uses the value of the LoaderManager’s def aul t Bat chSi ze property. This
property’s default value is -1, which specifies to handle the entire import in
one transaction.

nuntl ement sl nMani f est The total number of files in the manifest

For example:

atg.repository. | oader. bat chSi ze=2
atg. reposi tory. | oader. nunkEl enent sl nMani f est =725

Repository Loader Manifest

If the content root in the file system for your repository contains a large number of files, the
FileSystemMonitorService might require a long time to identify which files and folders to load into the
repository, and for the LoaderManager and ContentHandlers to convert the files and folders into repository
items. You can reduce processing overhead by creating a Repository Loader manifest file that identifies in
advance the files and folders to load.

For example, the following Repository Loader manifest file adds five files:

<mani f est >
<add>/ mai n/ Dynano/ RL/ sanpl e- dat a/ user 001. xnm </ add>
<add>/ mai n/ Dynano/ RL/ sanpl e- dat a/ user 002. xm </ add>
<add>/ mai n/ Dynano/ RL/ sanpl e- dat a/ user 003. xnm </ add>
<add>/ mai n/ Dynano/ RL/ sanpl e- dat a/ user 004. xm </ add>
<add>/ mai n/ Dynano/ RL/ sanpl e- dat a/ user 005. xm </ add>
</ mani f est >

Elements in a Repository Loader manifest file are handled in order of appearance, so one element should not
depend on a later element. For example, a content repository requires a folder hierarchy; so a content item
should not precede the folder that contains it.

Document Type Definition

The Repository Loader manifest file is an XML file that conforms to the following DTD:

<l--

rl-mani fest_1.0.dtd - docunent type for Repository Loader manifests
Version: $ld: //product/DAS/ main/Javal/atg/dtds/rl/rl-manifest_1.0.dtd#1 $
$Change: 286550 $

-->
<l-- A single manifest conposed of any nunber of add, update, renove tags -->
<! ELEMENT nani fest (add | update | renobve)*>

<I ATTLI ST mani fest num el ements CDATA #| MPLI ED>

<! ELEMENT add (#PCDATA) >

<! ATTLI ST add type- mappi ng CDATA #| MPL| ED>
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<! ELEMENT updat e (#PCDATA) >
<! ATTLI ST updat e type-mappi ng CDATA #| MPLI ED>
<! ELEMENT renpve (#PCDATA) >
<! ATTLI ST renove type- mappi ng CDATA #| MPL| ED>

Manifest File Tags and Attributes

The Repository Loader manifest file uses the following XML elements:

Tag/Attribute Description
<mani f est > Wraps the entire manifest.
num el ement s An attribute of the <mani f est > tag, optionally indicates the total number of add,

r enove, and updat e elements in the manifest file.

<add> Contains the path name of the source file or folder. For example:
<renmove> <add>/ hone/ Dynano/ RL/ sanpl e- dat a/ user 001. xm </ add>
<updat e>/ hone/ Dynano/ RL/ sanpl e- dat a/ user 002. xm </ updat e>
<updat e>
t ype- mappi ng An attribute of an add, r enove, or updat e tag, optionally specifies the TypeMapping for

processing this file.

The attribute value must be the absolute Nucleus path of a component that implements
atg.repository. | oader. TypeMappi ng.

Note: if no type-mapping is provided, the Repository Loader uses the TypeMapper that
is specified by the LoaderManager (page 227) configuration.

Importing Versioned Repository Data

You can use the Repository Loader to import data into ATG Content Administration versioned repositories. The
loader can perform these tasks:

+ Import file asset metadata into the PublishingFileRepository and write the file contents to the file system. It
can also import file asset data into any custom versioned repositories that store content repository assets.

+ Import repository assets into a versioned repository.

The Repository Loader module is included automatically when you use the Publ i shi ng. base module or any
modaule that requires Publ i shi ng. base.

This section contains information that is specific to configuring and using the Repository Loader to import assets
into Content Administration repositories. It includes these topics:

+ Configuring the VersionedLoaderEventListener (page 237)

236 15 Repository Loader



+ Importing Targeters that Reference rules Files (page 240)

+ Configuring TypeMapping Components for the PublishingFileRepository (page 241)

Configuring the VersionedLoaderEventListener
In order to import repository assets into versioned repositories, you must configure a
VersionedLoaderEventListener, whose tasks include creating and checking in the workspace that is used during
the import. You create a VersionedLoaderEventListener component from this class:
at g. epub. | oader. Ver si onedLoader Event Li st ener

VersionedLoaderEventListener properties

The following table describes VersionedLoaderEventListener properties:

Property Description

appendTi meToPr ocessName Settot r ue in order to append the import time to the name of the
project created and used for the import.

Default: t r ue

checki nOnConpl eti on Setto t r ue if the workspace (and its assets) should be checked in.
Otherwise, f al se.

If the wor kspaceNane property is set to the name of an existing
workspace—typically, an active project’s workspace—the Repository
Loader blocks the check-in no matter how this property is set. If a
project’s workspace is checked in while the project itself remains active,
various problems result. For example, users cannot complete or delete
the project, or view imported assets in the project.

Default: t r ue

createProjects Settot r ue in order to create a project and import assets into it. If set to
t r ue, the Repository Loader creates a project for importing file assets,
under the name specified by properties pr ocessNanePr ef i x and
ti meFor mat .

Default: f al se

di sal | owWor kspacel npor t Af t er Tspeyefi€y whietloer you can import an asset into an existing workspace
specified by wor kspaceNane after deployment target sites are
initialized. If target sites are already initialized, this property must be set
tof al se in order to allow import operations to succeed.

Default:t r ue

passwor d Password of the user to authenticate.

Default: admi n
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Property

per sonaPr ef i x

Description

The substring in an ACL that is used to identify the user in the
User Aut hori ty, set as follows:

Adni n$user $: The user who performs the import is using an ACC
account.

Prof i | e$l ogi n$: The user who performs the import is using an Oracle
ATG Web Commerce Business Control Center account.

Default: Adni n$user $

processDescri ption

processNanePrefi x

An arbitrary string.
Default: | nported by the RepositoryLoader

Together with t i neFor mat , specifies the name of the project used if
createProj ectsissettotrue.

Default: Cont ent Adni ni stration | nport

r oot Pat h

The fully qualified path of the parent folder of the top-level folder in the
manifest to import, or the folder system to scan. All folders and files to
import must be in or under this root folder.

For example, you might set r oot Pat h to/ users/j oe/ i nport and
import the following files via an automatic import:

/users/joelinmport/filel
[users/joelinmport/dir/file2
/users/joe/inmport/dir/dir2/file3

The directories and files imported into the
Publ i shi ngFi | eReposi t ory are as follows (specified from the
repository’s root):

/filel
/dir/file2
/dir/dir2/file3

Note 1: When performing imports on Windows, use double backslashes
(\\)as path separators. For example:

C.\\ ATG \ ATGL1. O\ \ MyPr oduct i onModul e\\ confi g

Note 2: When importing the initial set of Oracle ATG Web Commerce
assets from your production module, such as scenarios and slots, the
root path is the production module’s conf i g directory, which contains
the Oracle ATG Web Commerce assets.
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Property Description

ti meFor mat The format to use when appending the import time to the name of
project used for the import. The default format is:

MWW dd, yyyy hh:nrm ss aaa

For information on changing the default value, see the API reference for
classj ava. t ext . Si npl eDat eFor mat .

user Aut hority The user Aut hori ty that resolves the user specified in the user nane
property.

Default:/ at g/ dynano/ securi ty/ User Aut hority

user Name The username of the user to authenticate.

Default: adni n

wor KFl owNane Default: / Common/ commonWor kf | ow. wdl

wor kspaceNane The name of the workspace to use for the import. If the corresponding
workspace does not exist, it is created by the system.

All workspace names must be unique. The import fails if the name
corresponds to a completed project’s workspace (because it is already
checked in).

If cr eat ePr oj ect s is set to f al se (the default), the system creates a
workspace for the import. If the wor kspaceNane property is not set (the
default), the system creates a workspace name from the | dGener at or ;
otherwise, it uses the name specified in this property.

If cr eat ePr oj ect s is set to t r ue, the system ignores this property and
creates a project for the import.

Project properties

After you initialize a target site, the Repository Loader must import assets into a project. In order to do so, set
the VersionedLoaderEventListener’s cr eat ePr oj ect s property to true. When you run the Repository Loader on
these assets, it performs these tasks:

+ Creates a project, concatenating the project name from the values specified in the
VersionedLoaderEventListener properties pr ocessNanePr ef i x and t i meFor mat .

» Imports the assets into that project.
User access configuration

The properties user Aut hori ty, per sonaPr ef i x, user Nang, and passwor d collectively verify user access
to the secured versioned repository where file assets are imported—for example, / at g/ epub/ fi | e/
Secur edPubl i shi ngFi | eRepository.

Default configuration

By default, the Ver si onedLoader Event Li st ener is configured as follows:
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$cl ass=at g. epub. | oader . Ver si onedLoader Event Li st ener
ver si onManager =/ at g/ epub/ ver si on/ Ver si onManager Ser vi ce
r oot Pat h={ appMbdul eResour ce?nodul el D=honeé&r esour ceURI =}

creat eProj ect s=fal se

proj ect NamePr ef i x=Cont ent Admi ni stration | nport
appendTi neToPr oj ect Nane=t r ue

proj ect Descri pti on=l nported by the RepositorylLoader
ti meFor mat =MVWMW dd, yyyy hh: mm ss aaa

# The activity to associate with a project created by the | oader
# activityl d=ner chandi si ng. manageConmer ceAsset s

f wor kf | owName=/ Commron/ comonWor kf | ow. wdl

user Aut hori ty=/ at g/ dynano/ security/ User Aut hority

per sonaPr ef i x=Adni n$user $

user Nanme=adni n

passwor d=admi n

checki nOnConpl eti on=true
checki nComrent =

i dGener at or =/ at g/ dynano/ servi ce/ | dGener at or
wor kspaceNarnel dSpace=r eposi t or yLoader VkspNane
#wor kspaceNane=RepLoader - 1

Importing Targeters that Reference rules Files

Manually created targeters can store their rule sets in separate . r ul es files. If so, you must edit each
applicable Rul eSet Ser vi ce configuration file to specify the virtual file system that stores the . r ul es files,
Confi gFi | eSyst em This also ensures deployment of the . r ul es file together with the Rul eSet Ser vi ce to
the corresponding Conf i gFi | eSyst emon the production site.

Note: This step is optional if the rule set is stored in the Rul eSet Ser vi ce' s rul eSet property; this is always
true for targeters that you create in the Oracle ATG Web Commerce Control Center.

For each targeter that stores its rule set in a separate . r ul es file, modify the Rul eSet Ser vi ce configuration file
as follows:

rul esFi | eSystem/ at g/ epub/fil e/ Confi gFil eSystem

For example:

$cl ass=at g. targeti ng. Rul eSet Servi ce

rul esFi | eSyst e/ at g/ epub/fil e/ Confi gFi |l eSystem

rul esFi | ePat h=t ar geti ng/ rul eset s/ NewkEngl andSnowboar ders. rul es
updat esEnabl ed=t r ue

rul esFi | eCheckSeconds=0

The property r ul esFi | eSyst emspecifies the VFS that stores the . r ul es file, providing the system with a
reference to the file via the VFS. This setting ensures the file is exposed properly in the content development
environment and is deployed to the correct asset destination, the ConfigFileSystem.
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Configuring TypeMapping Components for the PublishingFileRepository

Oracle ATG Web Commerce Content Administration provides a set of TypeMapping components for the default
content item descriptors in the PublishingFileRepository, and a Publ i shi ngTypeMapper component that
defines this array of TypeMapping components. These components are located in:

<ATGL1di r >/ Publ i shi ng/ base/ confi g/ at g/ epub/fil e/ typemappers

You can configure additional TypeMapping components by extending the PublishingFileRepository to support
additional content item descriptors (see the section Configure Support for Other File Assets in the Content
Administration Programming Guide).

Repository Loader Example

The Repository Loader module includes a simple example of an SQL repository that uses the Repository
Loader. The Repository Loader example is in the <ATGL1di r >/ RL/ Exanpl e directory. It loads the files in the
FileSystemMonitorService’s root path:

<ATGl1di r >/ RL/ Exanpl e/ j 2ee- apps/ exanpl e/ web- app/ publ i c

The SQL repository in this example is a GSARepository component with this Nucleus address:
[ at g/ rl-exanpl e/ Exanpl eReposi tory

Repository item types in Exanpl eReposi t or y are specified by this repository definition file:
<ATGL1di r >/ RL/ Exanpl e/ confi g/ at g/ rl - exanpl e/ exanpl eReposi tory. xm .

This XML file defines the following item types in its item descriptors (note how content item types use item
descriptor inheritance):

Item descriptor name Description
fil eFol der A content folder item type.
fil eAsset A content item type. This is the super-type for a series of item types that inherit

fromthefil eAsset item type. The type property specifies which subtype
(text Fil eAsset, bi naryFil eAsset,htm Articl e, t xt PressRel ease,
xm PressRel ease, gi f | mage, orj pgl mage) an item belongs to.

Afil eAsset item also defines| ast Modi fi ed, si ze, and par ent Fol der
properties.

t ext Fi | eAsset A content item type that inherits from f i | eAsset . Itis designed for text files. The
text content is stored in the cont ent big string property. It has subtypes named
htm Articl e, t xt PressRel ease, and xnl PressRel ease.

bi nar yFi | eAsset A content item type that inherits from f i | eAsset . The content is stored in the
cont ent binary property. It has subtypes named gi f | rage and j pgl mage.

htm Article A content item type that inherits from f i | eAsset and fromt ext Fi | eAsset . It
defines a publ i shed timestamp property and a keywor ds string property.
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Item descriptor name

t xt PressRel ease

Description

A content item type that inherits from f i | eAsset and fromt ext Fi | eAsset .

xm PressRel ease

A content item type that inherits from f i | eAsset and fromt ext Fi | eAsset .

gi f 1 mage A content item type that inherits from f i | eAsset and from bi nar yFi | eAsset .

j pgl mage A content item type that inherits from f i | eAsset and from bi nar yFi | eAsset .

addr ess A simple non-content item type. Used by the user item type’s addr esses
property.

cont act A non-content item type. Used by the user item type’s cont act s property.

phone A simple non-content item type. Used by the user item type’s nunber s property.

user A complex non-content item type. The user item type is described in detail in
the User Item Type (page 242) section.

User Item Type

The user item type demonstrates a variety of data relationships. It shows how an item type can use properties
that nest other item types. The user item descriptor is defined as follows:

<itemdescriptor name="user" default="true">

<tabl e name="rl ex_user" type="primry" id-colum-nanme="id">
<property nanme="id" data-type="string"/>
<property nanme="nane" col um-nane="nam col" data-type="string"/>
<property nanme="age" col umm-nane="age_col" data-type="string"/>
</tabl e>

<!-- a set of address itens -->
<tabl e name="r| ex_address" type="nulti" id-col um-nanme="user_id">
<property nane="addresses" col um-nane="addr _id" data-type="set"
conponent -i temtype="address" cascade="del ete, update"/>

</ tabl e>
<l-- a set of contact itenms -->
<tabl e name="rl ex_contact" type="multi" id-col um-nanme="user_id">

<property nane="contacts" col um-nane="con_id" data-type="set"
conponent-itemtype="contact" cascade="del ete, update"/>

</t abl e>
<!-- a map of phone itens -->
<t abl e name="rl| ex_phone" type="nulti" id-colum-nane="user _id"

mul ti - col um- nanme="ki nd" >
<property nanme="nunbers" col um-nanme="phone_i d" data-type="map"
conponent -i temtype="phone" cascade="del ete, update"/>
</tabl e>

<l-- a one-to-one mapping in an aux table -->

<tabl e nanme="rl ex_job" type="auxiliary" id-colum-nanmes="id">
<property nanme="j obtype"/>
<property name="title"/>
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</ tabl e>

<l-- a nmultivalue property (array) -->
<tabl e nane="rl| ex_subjects" type="nulti" id-colum-nanes="id"
mul ti-col um- name="seq_nuni' >
<property nanme="favoriteSubjects"
col um- nanmes="subj ect" data-type="array"
conponent - dat a-t ype="string"/>

</t abl e>
<l-- a multivalue property (list) -->
<tabl e name="rlex_worst" type="nulti" id-colum-nanes="id"

mul ti - col um- nanme="seq_nuni >
<property nanme="wor st Subj ects"
col um- nanes="subj ect" data-type="list"
conponent - dat a-type="string"/>

</t abl e>
<l-- a multivalue property (map) -->
<tabl e name="rlex_credit_card" type="nulti" id-col um-nanes="id"

mul ti-col um-name="card_key" >
<property nane="card_nunf
col um- nanes="card_nun' dat a-type="nap"
conponent - dat a-type="stri ng"/>
</tabl e>

</itemdescriptor>

Item properties
The user item type defines in its primary table three string properties:
id
name
age

User contact information is defined in three multi-valued properties:

addr esses
contacts
nunber s

The values of each of these multi-valued properties are other repository items—addr ess, cont act , and phone,
respectively.

The item type also defines these properties:
» jobTypeandtitl e are string properties that use a one-to-one mapping in an auxiliary table.

« favoriteSubjects,worst Subj ect s, and car d_numare multi-valued properties that use a one-to-many
mapping in a multi table.

Item Pathnames

The Repository Loader example repository uses a par ent Fol der property in each content item type, along with
the item’s file name, in order to determine the item’s path. Each TypeMapping component in the example uses
this property setting:
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updat ePr opert yConfi gurati on=CONTENT_| TEM DESCRI PTOR | D AND_PATH_PROP

Type Mappings and Content Handlers

The Repository Loader example is configured with TypeMapping components for each of its item types. The
TypeMapping determines which ContentHandler component processes items. The following table shows which
TypeMapping and ContentHandler components are defined in the Nucleus directory / at g/ r| - exanpl e/
Exanpl eReposi tory:

Item type TypeMapping component ContentHandler component
fil eFol der FolderTypeMapping ContentHandler

t ext Fi | eAsset UnparsedContentTypeMapping ContentHandler

htm Article HtmlArticleTypeMapping HtmlArticleContentHandler

t xt PressRel ease PressReleaseTXTTypeMapping ContentHandler

xn PressRel ease PressReleaseXMLTypeMapping ContentHandler

gi fI mage GiflmageTypeMapping ContentHandler

j pgl mage JpglmageTypeMapping ContentHandler

user UserTypeMapping UserContentHandler

Note: All type mappings that do not require XSL preprocessing use the ContentHandler component.

TypeMapper

The Repository Loader example is configured with a TypeMapper component that maps file extensions to
TypeMappings, with the following property configuration:

extensions=.xm,.txt,.gif,.jpg,.htm,.em

t ypeMappi ngs=pr essRel easeXM.TypeMappi ng, \
pressRel easeTXTTypeMappi ng, \
gi f 1 mgeTypeMappi ng, \

j pgl mageTypeMappi ng, \
htm Articl eTypeMappi ng, \
user TypeMappi ng

The yields the following mappings:
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This file extension: Maps to this TypeMapping component:
. xm pressReleaseXMLTypeMapping

Ctxt pressReleaseTXTTypeMapping

.gif gifilmageTypeMapping

-ipg jpglmageTypeMapping

.htm htmlArticleTypeMapping

.em userTypeMapping

xml2repository Schemas

The Repository Loader uses XML schemas to represent repository items as XML files. You can load the repository
using XML files that conform to the schema, or export existing repository items in the form of XML files that can
be loaded later.

The Repository Loader example includes an XML schema for each of the repository item types listed below, in
the following directory:

<ATGL1di r >/ RL/ Exanpl e/ r eposi t or y2xm / schemas

Item type Schema file

fil eFol der RL- Exanpl eReposi t ory+fi | eFol der. xsd

htm Article RL- Exanpl eReposi tory+htm Articl e. xsd

t xt PressRel ease RL- Exanpl eReposi t or y+t xt PressRel ease. xsd
xm PressRel ease RL- Exanpl eReposi t or y+xmni PressRel ease. xsd
gi f I mage RL- Exanpl eReposi t ory+gi f | nage. xsd

j pgl mage RL- Exanpl eReposi t or y+j pgl nage. xsd

Running the Repository Loader Example
You can use the Repository Loader example to perform two tasks:
+ Convert files to repository items (page 245)
+ Export repository items to XML (page 246)

Convert files to repository items

In order to run the Repository Loader example, follow these steps:
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1. During application assembly, specify the following module so you can use the Repository Loader example:
RL. Exanpl e

Note: To avoid conflicts among database connection configurations, exclude from the application any other
Oracle ATG Web Commerce demos, examples, or reference application modules that include the Repository
Loader.

2. If you are running on Windows, set the pat hSepar at or property of the/ at g/ r| - exanpl e/
Exanpl eReposi t or y component to backslash (\).

Note: if you set this property directly in a properties file rather than in the ACC, use this format:
pat hSepar at or =\ \
3. After the application starts, navigate to the Repository Loader Administration, on this page:
http://host nanme: port/rl
» host nane: the application server machine
+ port:the port your application server uses to listen for HTTP requests.
For example:
http://skua: 8180/l
4. On the Repository Loader Admin page, click Create Job.
5. In the Create Job page:
» Set Recurse to Yes
+ Click Add Files

This loads the files from the root path into the ExampleRepository as repository items. The Repository Loader
Administration should show the job as completed.

Export repository items to XML

You can use the Repository Loader example to evaluate output by exporting a repository item to XML. Navigate
to this page:

http://hostnanme: port/rl-exanple/itemAsXm .| sp
This page takes a hard-coded repository item (user001) and outputs it as an XML file.

Examining the XML format generated for a given item descriptor can help you generate compliant XML, or write
an XSL stylesheet for the Repository Loader to apply before processing a file’s contents.

Note that for XML documents loading an item descriptor, only one item descriptor can be defined. All generated
XML must conform to the ATG schema, however, you can use an XSLT style sheet to put it into the correct format.
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16 Purging Repository Items

Use the asset purge feature of Oracle ATG Web Commerce to remove large amounts of repository data that you
no longer need in your Web application. For example, many Oracle ATG Web Commerce applications create
anonymous user profiles when site visitors do not create an account or log in. You can use the asset purge
feature to remove older anonymous user profiles when they accumulate and consume data storage capacity
unnecessarily.

Web application administrators use the asset purge feature from the Dynamo Server Admin on the production
Web application server. Deleting repository items with the asset purge feature affects your production Web
application immediately. Before using the asset purge feature, be sure that you understand how to control the
delete function and that you have a database backup process in place. The asset purge feature does not include
a function to restore deleted data.

To use the asset purge function:

1. Log into the Dynamo Server Admin user interface on the production Web application server. See information
about the Dynamo Server Admin in the Platform Programming Guide.

2. Choose Asset Purge from the main menu. Choose the asset type that you want to delete on the Asset Purge
page.

3. Choose parameters for selecting repository items by doing one or both of the following:
+ Select options in the Asset conditions section of the screen.
+ Enter a Repository Query Language (RQL) query in the Custom RQL field.
See Selecting Repository Items (page 248).

4. Choose the related conditions and actions that you want to apply to the purge operation in the Related
conditions and actions section of the screen. See Related Conditions and Actions (page 249).

5. Choose Preview. When the preview statistics are available on the screen, verify that the scope of the asset
purge matches the approximate number of repository items you intend to delete. See information about
preview statistics in Selecting Repository Items (page 248).

6. Choose Start purge. Choose OK in the confirmation dialog box.

7. Choose Refresh information to reload the page. Check the status of the asset purge operation in the
Completed Purges section of the screen. Click the link in the Status column to see detailed information about
the results of the operation. See Purge Statistics (page 249).

The asset purge feature is intended to be used as a development framework within which you can create
functions that remove any unneeded data that your Web application may accumulate. By default, Oracle ATG
Web Commerce includes an asset purge function for removing user profiles. You can create additional functions
to remove other repository item types.
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+ See information about the default function for deleting user profiles in Using the Profile Asset Purge
Function (page 253).

+ See information about creating your own functions in Creating and Configuring an Asset Purge
Function (page 254).

Note: Use the asset purge function for bulk operations. You can remove individual repository items by using the
repository API. See Core Repository AP| Elements (page 6).

Selecting Repository Items

When an administrator initiates an asset purge operation, the asset purge function identifies a set of repository
items that it attempts to delete. Asset purge functions are configured for a specific repository component and
item type. If an administrator does not apply any other criteria, the asset purge function selects all the repository
items in the repository and of the item type. Typically, an asset purge function includes asset conditions that
limit the repository items that it selects. For example, the profile asset purge function includes an asset condition
that selects only anonymous user profiles, not registered site users.

Choose the asset conditions that an asset purge function uses to select repository items in the Asset conditions
section of the asset purge function page. The asset purge function uses all of the conditions you choose. For
example, if you choose two conditions, the asset purge function selects repository items that satisfy the first
condition and the second condition.

If needed, you can enter a Repository Query Language (RQL) query in the Custom RQL text box. See Repository
Query Language (page 18). The RQL query is applied in addition to the other asset conditions that you choose.

An asset purge function may include related conditions and actions. These are additional steps in the purge
process that may prevent a repository item from being deleted or perform additional processing. Related
conditions and actions affect the asset purge process after it selects repository items and begins to process
them. See Related Conditions and Actions (page 249).

You can see how many repository items an asset purge function selects by using the preview tool. After you
select asset conditions, choose Preview and review the preview statistics when they appear. Preview statistics do
not include the effect of any related conditions and actions that you may have applied. See Related Conditions
and Actions (page 249).

The following table describes the information provided by the preview statistics.

Statistic Description
Assets selected The total number of repository items that are selected for the purge
operation

The number of repository items that are actually affected by the purge
operations may be different if you choose related conditions and
actions. See Related Conditions and Actions (page 249).

Percent of total Compares the number of repository items that are selected for the
purge operation to the total number of repository items that are in the
repository and of the item type configured for the asset purge function
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Statistic Description

Generated RQL Displays the Repository Query Language (RQL) query that the asset
purge function will use to select repository items. The RQL query is
applied to the repository and item type that are configured for the asset
purge function. The generated RQL includes all of the asset conditions
that are selected. It also includes any RQL queries in the Custom RQL
field. See Repository Query Language (page 18).

Related Conditions and Actions

Related conditions and actions perform decision making and other operations after an asset purge function has
started. They handle each selected repository item as it passes through the asset purge processor pipeline.

+ Related conditions evaluate each repository item and determine whether to delete it or skip it. Related
conditions are unlike asset conditions in that they can use information that is not directly associated with the
repository item type that is being deleted. Related conditions may perform more resource-intensive decision
making based on information from several sources.

+ Related actions evaluate each repository item and may perform operations on resources other than the
repository item that is being deleted.

Choose the related conditions and actions that you will apply to an asset purge operation from the Related
conditions and actions section of the asset purge page. Related conditions do not affect preview statistics
because they are only evaluated after the asset purge process begins. Some asset purge functions do not have
any related conditions or related actions.

See information about creating a related condition for an asset purge function in Configuring Related Condition
Components (page 257). See information about creating a related action for an asset purge function in
Configuring Related Action Components (page 260).

Purge Statistics

When the asset purge feature starts a purge operation, it displays information about the operation while it is
in progress. See this information in the In Progress Purge table at the top of the asset purge page. Click the In-
Progress link in the Status column to display additional information about the purge in progress. Choose the
Refresh information button to display updated information about the purge that is in progress.

When the asset purge feature completes a purge operation, it displays information about the results of the
operation. See this information in the Completed Purges table at the bottom of the asset purge page. Click the
done (or cancelled) link in the Status column to display additional information about the Completed Purge.

The following table explains the statistical information that is provided in the In Progress Purge table and the
Completed Purges table.
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Statistic

Status

Description
The status of the purge operation

A purge operation is “in-progress” if it is currently being executed by the
asset purge feature. A purge operation is “done” if it has been completed
by the asset purge feature. A purge operation is “cancelled” if it was
stopped by an administrator.

Assets purged

The number of repository items deleted during the asset purge
operation

This does not include any repository items that may have been deleted
by related actions. See Related Conditions and Actions (page 249).

Start time The date and time that the asset purge operation began

Update time (In-progress only) The date and time that the information about the
purge operation was refreshed

End time (done and cancelled only) The date and time that the asset purge
operation stopped

Duration The number of seconds that the asset purge operation was in progress

% Completed (in-progress only) The percentage of the total repository items selected
by a purge operation that have been processed

% of total (done and cancelled only) The percent of the repository items that

existed before an asset purge operation that were deleted during the
asset purge operation

Selected assets of total

The percent of the total number of repository items that are selected by
asset conditions

Actual processed assets

The number of the selected repository items that were evaluated for
deletion during the asset purge operation

This number may include repository items that were processed but
not deleted because of related conditions. See Related Conditions and
Actions (page 249).

Purged assets

Skipped assets

The number of repository items deleted during the asset purge
operation

The number of repository items skipped based on related conditions
during the asset purge operation

Error assets

The number of repository items that encountered errors while being
processed during the asset purge operation
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Statistic Description

Generated RQL The Repository Query Language (RQL) query used to select assets for the
asset purge operation

See Selecting Repository Items (page 248) and Repository Query
Language (page 18).

Related conditions The related conditions and related actions that were applied to the asset
purge operation

See Related Conditions and Actions (page 249).

Error message Portions of any error messages encountered during the asset purge
operation

Scheduling a Purge Operation

Use a component based on the at g. pur ge. Pur geSer vi ce class to schedule asset purge operations. The

Pur geSer vi ce class implements the at g. ser vi ce. schedul er. Si ngl et onSchedul abl eSer vi ce interface
and invokes an asset purge function. You can use a component based on Pur geSer vi ce with the scheduler
services provided with Oracle ATG Web Commerce. See information about using scheduler services in the
Platform Programming Guide.

To schedule an asset purge function:
1. Configure a component based on the at g. pur ge. Pur geSer vi ce class.

+ Setits pur gePr oducer property to the Nucleus path of the PurgeProducer component for the asset purge
function. See Configuring Basic Purging Components (page 264).

+ Setits pur geConf i gur ati on property to the Nucleus path of the PurgeConfiguration component for the
asset purge function. See Configuring Basic Purging Components (page 264).

2. Configure additional properties as required by the Oracle ATG Web Commerce scheduler services. See
information about scheduler services in the Platform Programming Guide.

The following example shows the asset purge component property values for a scheduling component based
on at g. pur ge. Pur geSer vi ce.

$cl ass=at g. pur ge. PurgeServi ce

pur gePr oducer =/ myconpany/ pur ge/ Or gani zat i onPur gePr oducer
pur geConfi gur ati on=/ myconpany/ pur ge/ Or gani zat i onPur geConf i gurati on

# Configure properties as required by schedul er services
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Stopping a Purge Operation

To stop an asset purge operation while it is in progress:
1. Click the Refresh information button on the asset purge screen to display the In Progress Purge table.
2. Click the Cancel purge button in the Action column. Confirm that you want to cancel the purge process.

3. Click the Refresh information button. Confirm that the purge operation appears in the Completed Purges
table and that its status is cancelled.

Note: if an asset purge operation remains in progress after you have cancelled it and allowed time for the server
to stop the process, click the Force Quit button in the Action column. This resets the asset purge feature and
allows you to run a new asset purge operation.

Asset Purge Error Handling

If an asset purge function encounters an error while it attempts to delete a repository item, it may continue
with the overall purge operation or it may stop it. You can control this behavior by setting the st opOnEr r or
property of the Pr ocessConf i gur at i on component of an asset purge function. See information about the
ProcessConf i gur at i on component in Configuring Basic Purging Components (page 264).

For example, the Nucleus path of the Pr ocessConf i gur ati on component for the profile asset purge function
is:

[ at g/ purge/ Profil eProcessConfi guration

Throttling and Performance

You can restrict the speed of an asset purge function to prevent it from reducing the performance of your
production server. You can also control the number of independent threads of execution that an asset
purge function uses. The following sections provide information about these throttling and performance
configurations.

+ Configuring Throttle Settings for an Asset Purge Function (page 252)

+ Configuring the Thread Count for an Asset Purge Function (page 253)

Configuring Throttle Settings for an Asset Purge Function

By default, asset purge functions delete repository items as quickly as possible, regardless of server resources.
You can configure throttle settings for an asset purge function that restricts its speed. Lower the speed of an
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asset purge function if it reduces the performance of other aspects of your Web application to an unacceptable
level.

Throttle settings specify the number of repository items that it may delete in an interval of time, for example, no
more than 10 repository items in 10 seconds. Lower the speed by reducing the number of repository items per
time period until the performance of your Web application is acceptable.

To configure throttle settings for an asset purge function:

1. Configure a component based on the at g. purge. throttl e. FrequencyThrott| eAl gorithnfFactory
class. Set its nunber Tasks property to the number of repository items your asset purge function may delete
in an interval of time. Set its seconds property to specify the length of that interval in seconds. For example:

$cl ass=at g. purge.throttle. FrequencyThrottl eAl gorithnfFactory
nunber Tasks=10
seconds=10

2. Setthef act ory property of the Pur geExecut or component for your asset purge function. Set its value
to the Nucleus path of the Fr equencyThrot t | eAl gori t hnFact or y component that you configured. See
information about the Pur geExecut or component in Configuring Basic Purging Components (page 264).
For example:

fact ory=/myconpany/ purge/throttl e/ FrequencyThrottl eAl gorithnfFactory

Configuring the Thread Count for an Asset Purge Function

You can specify how many independent threads of execution your asset purge function uses to delete
repository items. Set the t hr eadPool Si ze property of the Pur geExecut or component for your asset purge
function to control the number of threads it uses. See information about the Pur geExecut or component in
Configuring Basic Purging Components (page 264).

If you include related actions or additional processing components in your asset purge function, make sure that
the actions or additional processing are compatible with the number of threads you specify. For example, some
complicated repository updates may encounter errors if multiple threads attempt to perform updates at the
same time. If the actions or additional processing for your asset purge function require synchronization to make
them thread safe, your asset purge function may be effectively limited to one thread. If needed, you can set the
t hr eadPool Si ze property to 1.

Using the Profile Asset Purge Function

Use the profile asset purge function to remove unnecessary user profile repository items from your Web
application. See instructions for using an asset purge function in Purging Repository Items (page 247). The
following table describes the asset conditions that are configured for the profile asset purge function.

Asset Condition Description

Anonymous users Oracle ATG Web Commerce creates anonymous user profiles
when a site visit is not associated with any registered user profile.
This condition selects anonymous user profile repository items.
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Asset Condition Description

Registered users Registered users have created a user profile for your Web
application. For example, they have entered a username and set a
password. This condition selects registered user profile repository

items.
Inactive for more than [t ext box] Oracle ATG Web Commerce records activity such as site visits
days (based on last activity) for user profiles. A user profile is inactive for the period of time

between the most recent record of activity and the present time.
This condition selects user profile repository items that have been
inactive for longer than the number of days specified.

Creating and Configuring an Asset Purge Function

Create an asset purge function to delete unneeded repository items that accumulate in your Web application.
Oracle ATG Web Commerce includes a user profile asset purge function by default. Add a new asset purge
function if you need to delete a different type of repository item.

Administrator users can run the asset purge function that you create as needed by the Web application. See
information about using an asset purge function in Purging Repository Items (page 247).

The asset purge feature of Oracle ATG Web Commerce provides a development framework in which you can
create your own purge features. The framework selects repository items and passes them through a processor
pipeline that you configure. See information about this process in Asset Purge Process Overview (page 255).

To create an asset purge function:

1. Configure the set of components that select repository items for purging. See Configuring Asset Condition
Components (page 256).

2. Configure the set of components that evaluate additional conditions and perform additional actions. See
Configuring Related Condition Components (page 257) and Configuring Related Action Components (page
260).

3. Configure the set of components that handle the basic operations of the purging process. See Configuring
Basic Purging Components (page 264).

4. Configure components to handle any additional processing that is required to delete the repository items. For
example, if you need to remove references to a repository item from other repository items, you may need to
add a processing component. See Configuring Additional Processing Components (page 267).

5. Configure the asset purge pipeline with the components for your asset purge function. See Configuring the
Asset Purge Pipeline (page 267).

6. Configure a link to your asset purge function on the asset purge user interface page. The asset purge user
interface page in the Dynamo Server Admin holds links to each asset purge function. See Configuring the
Asset Purge User Interface (page 270).

The following sections provide examples that implement an asset purge function that deletes organization
repository items. Organizations are entities that can include groups of user profiles and information such
as addresses and methods of payment. In actual use, you may not accumulate large numbers of unneeded
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organization repository items. Use the example configurations as a template to develop your own asset purge
functions.

Asset Purge Process Overview
When a user starts an asset purge operation, the development framework does the following:

1. The asset purge function selects a set of repository items based on the asset conditions that are set by the
administrator who invokes the purge function. All the items are from the same repository and are of the same
type. See Selecting Repository Items (page 248).

2. The asset purge function passes each repository item through a pipeline of processor components.

3. If related conditions or actions are configured for the purge function, the pipeline processors for those
conditions handle each item. The processors for related conditions may skip certain items so that they are
not deleted. The processors for related actions perform additional operations for each item. See Related
Conditions and Actions (page 249).

4. You can add processing steps to the pipeline if required by your specific situation. See Configuring Additional
Processing Components (page 267).

5. Afinal processor in the pipeline removes each item from the repository.
6. The asset purge feature presents information about the items it processed. See Purge Statistics (page 249).
Repository Path and Item Descriptor

Several asset purge components use configuration properties that hold the Nucleus path of a repository
component and a repository item type descriptor. A specific repository and item type define the asset for
an asset purge function. See information about repositories, repository items, and item type descriptors in
Repository API (page 3).

Purgeltem Parameters

The asset purge feature includes a set of parameters with each repository item that it selects and passes through
the asset purge pipeline processors. Each processor in the pipeline can access the parameters and use the
information they contain.

The parameters for the repository items in the asset purge pipeline are determined by the related condition
and action components for the asset purge function. If you configure a related condition or action component,
you can provide a parameter name and value. Users who invoke the asset purge function can select a related
condition or action and include its parameter or deselect the related condition or action and omit the
parameter.

The at g. pur ge. Pur gel t emobject for each repository item has aj ava. uti | . Map of parameters.
Processors can access the parameter Qbj ect s in this map by their St ri ng keys. The following example
shows how a processor method that takes the Pur gel t emas its pPur gel t emargument can use the
Pur gel t em get Par anet er s() method to access an integer parameter.

/1 Get an integer value froma Purgeltem paraneter.
int someint = |Integer.parselnt((String)
pPur gel t em get Par anet er s() . get (" par anet erkey"));

See more detailed examples in Overriding the canPurge Method (page 259) and Adding a Pipeline Processor
for Related Actions (page 262).
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Configuring Asset Condition Components

Configure components for each of the conditions that you use to select repository items for your asset purge
function. This is the base set of repository items that passes through the processors in the asset purge pipeline.
See Selecting Repository Items (page 248).

You can select repository items based on the properties of the item type itself. For example, you can select
user profile items based on the properties of the user profile repository item type. The specific repository and
item type for an asset purge function are configured by components described in Configuring Basic Purging
Components (page 264). If you need to base the decision to delete or skip a repository item on information
that is not stored in the properties for the item itself, add a related condition. For example, you might want to
skip a user profile if there is an order associated with it. See Configuring Related Condition Components (page
257).

Base asset condition components on classes that implement the at g. pur ge. condi ti on. Pur geCondi ti on
interface. Oracle ATG Web Commerce provides classes in the at g. pur ge. condi t i on package that implement
this interface. These classes are described in the following table.

Class Description

Pur geDat eCondi ti on Use this class for conditions that select repository items based on dates.
For example, a condition could select user profile repository items that
have al ast Acti vi ty property timestamp that is more than 180 days
earlier than the current date.

See an example component configuration in PurgeDateCondition
Condition (page 256).

Pur geText Condi ti on Use this class for conditions that select repository items based on
a Repository Query Language (RQL) query. See Repository Query
Language (page 18).

See an example component configuration in PurgeTextCondition
Condition (page 257).

PurgeDateCondition Condition

Configure a condition component based on the at g. pur ge. condi ti on. Pur geDat eCondi t i on class in order
to select repository items based on Date or Timestamp property values.

The following example configuration could be used to select repository items that have al ast Acti vity
property that holds values of type j ava. sql . Ti mest anp. The query generated by the example configuration
selects items if the | ast Acti vi ty value is at least 180 days before the current date. The specific repository and
item type are configured by components described in Configuring Basic Purging Components (page 264).

$cl ass=at g. pur ge. condi ti on. Pur geDat eCondi ti on

# The date or tinmestanp property
propertyNane=l ast Activity

# The default nunber of days that will be conpared to the propertyNanme val ue
days=180
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# The type of conparison. Supply one of the conparison relation integer val ues
#defined by the constant field values of atg.repository. QueryBuil der.
conpari son=6

# A user-interface |abel that describes the condition
# I nclude the $X pl acehol der for the text box that holds the days val ue.
def aul t Nane=I nactive for nore than $X days (based on |ast activity)

# Controls whether the condition is selected by default
enabl ed=true

PurgeTextCondition Condition

Configure a condition component based on the at g. pur ge. condi t i on. Pur geText Condi ti on class in
order to select repository items based on a Repository Query Language (RQL) query. See Repository Query
Language (page 18).

The following example configuration could be used to select repository items that have a descri pti on
property. The specific repository and item type are configured by components described in Configuring Basic
Purging Components (page 264).

$cl ass=at g. purge. condi ti on. Pur geText Condi ti on

# The Repository Query Language (RQ.) query used to select repository itens
rgl =description I'S NULL

# A user-interface | abel that describes the condition
def aul t Nane=Description is null

# Controls whether the condition is selected by default
enabl ed=f al se

Configuring Related Condition Components

Include related conditions in your asset purge function if you need to determine whether to delete a repository
item based on information that is not stored in the properties of the item itself. See Related Conditions and
Actions (page 249).

To configure a related condition component:

1. Create a component based on the at g. pur ge. condi ti on. Si npl eRel at edCondi t i on class. See Property
Configuration for Related Condition Components (page 258).

2. Include the Nucleus path to your related condition component in the r el at edCondi t i ons property value
for your Pur geConf i gur at i on component. See PurgeConfiguration Component (page 264).

3. Override the canPur ge method for the pipeline component that is based on the
at g. pur ge. pi pel i ne. processor. CanPur gePr ocessor class. This processor component determines
whether to delete each repository item that passes through the purge pipeline. See information about this
and other basic asset purge components in Configuring Basic Purging Components (page 264).

By default, the canPur ge method returns the boolean value t r ue. Implement your own logic and return
either t r ue to delete an item or f al se to skip it. See an example Java class in Overriding the canPurge
Method (page 259).
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Property Configuration for Related Condition Components

Include the properties described in the following table for a related condition component:

Property Description

def aul t Name The user-interface label that describes the related condition.

The label includes a text box to display or edit the parameter value.
Include the variable $Xin this property value to place the text box inside
the label string. If you do not include $X, the text box appears at the end
of the label string.

If you need to localize the Dynamo Server Admin user interface,

you can supply the resource bundle key for this label in the

di spl ayKey property. Include the di spl ayKey property instead of
the def aul t Nane property. See information about localizing Web
applications in the Platform Programming Guide.

par anet er Narre The key for the parameter in the j ava. uti | . Map of parameters for the
Pur gel t emobjects that represent each repository item in the asset
purge pipeline. See Purgeltem Parameters (page 255).

par anet er Val ue The value of the parameter in the j ava. uti | . Map of parameters for
the Pur gel t emobjects that represent each repository item in the asset
purge pipeline. See Purgeltem Parameters (page 255).

The asset purge user interface displays the parameter value along with
the label for the related condition. The value appears in a text box at
the end of the label. You can move the text box into the label string by
including the $X variable in the label text. See the description for the
def aul t Nane property.

Note: the label for a related condition always contains a text box to
display the parameter value, even if you do not specify or use the value.

Users can enter or make changes to the parameter value if the
edi t abl e propertyissettotrue.

editable Controls whether users can enter or make changes to the parameter
value. See the description of the par anmet er Val ue property.

enabl ed Controls whether the related condition is selected in the user interface
by default.

The following example configuration file sets the property values for a related condition component.

$cl ass=at g. pur ge. condi ti on. Si npl eRel at edCondi ti on

# A user-interface | abel that describes the related condition
def aul t Name=Skip if there are nore than $X nmenber orders
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# The key for the paraneter associated with this condition in the
# Map of paraneters for the Purgeltem

par anet er Name=naxor der s

# The value for the paraneter in the Map of paraneters

par anet er Val ue=2

# Determ nes whether the end user can alter the paraneter val ue
edi t abl e=true

# Determ nes whether the related condition is selected by defaul t
enabl ed=true

Overriding the canPurge Method

The basic components of the asset purge development framework include a pipeline processor that controls
whether each selected repository item is deleted or skipped. By default, this component is based on the

at g. pur ge. pi pel i ne. processor. CanPur geProcessor class and it deletes all of the items that it handles.
See information about the default processor component in CanPurgeProcessor Component (page 265).

The CanPur gePr ocessor class includes a canPur ge method that returns a Boolean value. If you include a
related condition in your asset purge function, create a subclass of CanPur gePr ocessor and override its
canPur ge method. Include the logic that determines whether an item is deleted or skipped in this method.

* Return tr ue to delete the current repository item.
* Returnf al se to skip the current repository item.

The following example shows a Java class that overrides the canPur ge method. It uses two properties to hold
Nucleus paths:

+ The path to the repository that includes the repository items to be purged
+ The path to an Or der Quer i es component that provides tools for accessing information about orders

These two properties are only used in this example. They are not directly related to overriding the canPur ge
method.

package myconpany;

inmport java.util.Arraylist;

inmport java.util.Set;

i mport atg.conmerce. order. Order Queri es;

i nport atg.purge. Purgeltem

i mport atg. purge. pi pel i ne. processor. CanPur geProcessor;
import atg.repository. Repository;

import atg.repository. Repositoryltem

public class MyNewCanPur geProcessor extends CanPurgeProcessor {

/1l The repository and orderQueries properties are used in
/'l the exanple code shown here and are not directly rel ated
/1 to overriding the canPurge nethod.

/1l Set the repository fromthe configuration file.

Reposi tory nRepository;

public void setRepository(Repository pRepository)
{mRepository = pRepository;}

public Repository getRepository()

{return nRepository;}

/1 Set the OrderQueries path fromthe configuration file.
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Or der Queri es nmOr der Queri es;

public void setOrderQueries(OrderQueries pOrderQueries)
{mOrder Queries = pOrderQueries;}

public OderQueries getO derQueries()

{return nOrderQueries;}

/1 Override the canPurge nethod with | ogi c based on your related conditions.
@verride
protected bool ean canPurge(Purgeltem pPurgelten) throws Exception {
/] Get the repository itemthat is currently being handl ed.
Reposi toryltem organi zati on = get Repository().getlten(pPurgeltemgetld(),
pPurgeltem getlteniType());

/'l For exanple, you could determ ne how many orders are associated with the
/1 users in this organization.

int ordersforthisorg = O;
/Il Cet the user profiles fromthe nenbers property of the organization.
Set nmenberset = (Set) organi zation. get PropertyVal ue(" menbers");
ArraylLi st <Repositoryltenm> nenbers = new ArraylLi st <Repositoryltenms(nenberset);
for (Repositoryltem nenber : nenbers) {

/1 get the nunber of orders associated with the profile

int nenberorders =

get Orderqueri es(). get Order Count For Profil e(nenber. get Repositoryld());
/1 and add it to the total orders for the organi zation
ordersforthisorg = ordersforthisorg + menberorders;

}

/1 This exanpl e conpares the maxi num nunber of orders fromthe rel ated
/1 condition to the nunber of orders for the nenbers of the organization.
/!l Return true (delete) or false (skip) based on what you find.

/Il If the paraneter is not present in the Purgeltem return true.

/1 1f the user does not select this related condition, the paraneter

/1 will not be present.

/1 Cet the nmaxi num nunber of orders fromthe Purgeltem paraneter with
/1 the key "maxorders."
i nt maxor der sfronmassoci at edcondition = | nteger. parselnt((String)
pPurgel t em get Par anet ers() . get ("naxorders"));
/1 Conpare the nunbers.
if (pPurgeltem get Paranmeters().get("nmaxorders") != null &&
ordersforthisorg > maxordersfromassoci at edcondi tion) {
/1 Do not delete the organization.
return fal se;
} else {
/1 Delete the organization.
return true;

Configuring Related Action Components

Include related actions in your asset purge function if you need to perform additional steps when deleting
repository items. See Related Conditions and Actions (page 249).

To configure a related condition component:
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1. Create a component based on the at g. pur ge. condi ti on. Si npl eRel at edCondi t i on class. See Property
Configuration for Related Action Components (page 261).

2. Include the Nucleus path to your related action component in ther el at edCondi ti ons property value for
your Pur geConf i gur at i on component. See PurgeConfiguration Component (page 264).

3. Create a pipeline processor component to perform the related action for each repository
item that is handled by the asset purge function. Base the component on a subclass of
at g. pur ge. pi pel i ne. processor. Reposi t oryl t enPur gePr ocessor . Override the r unPr ocess
method and include your own action in the method body. See Adding a Pipeline Processor for Related
Actions (page 262).

4. Include your new pipeline processor component in the asset purge pipeline. See Configuring the Asset Purge
Pipeline (page 267).

Property Configuration for Related Action Components

Include the properties described in the following table for a related action component:

Property Description

def aul t Name The user-interface label that describes the related action.

The label includes a text box to display or edit the parameter value.
Include the variable $Xin this property value to place the text box inside
the label string. If you do not include $X, the text box appears at the end
of the label string.

If you need to localize the Dynamo Server Admin user interface,

you can supply the resource bundle key for this label in the

di spl ayKey property. Include the di spl ayKey property instead of
the def aul t Nanme property. See information about localizing Web
applications in the Platform Programming Guide.

par amet er Nane The key for the parameter in the j ava. uti | . Map of parameters for the
Pur gel t emobjects that represent each repository item in the asset
purge pipeline. See Purgeltem Parameters (page 255).

par anet er Val ue The value of the parameter in the j ava. uti | . Map of parameters for
the Pur gel t emobjects that represent each repository item in the asset
purge pipeline. See Purgeltem Parameters (page 255).

The asset purge user interface displays the parameter value along with
the label for the related action. The value appears in a text box at the
end of the label. You can move the text box into the label string by
including the $X variable in the label text. See the description for the
def aul t Narre property.

Note: the label for a related action always contains a text box to display
the parameter value, even if you do not specify or use the value.

Users can enter or make changes to the parameter value if the
edi t abl e property issettotrue.
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Property Description

editable Controls whether users can enter or make changes to the parameter
value. See the description of the par anet er Val ue property.

enabl ed Controls whether the related action is selected in the user interface by
default.

The following example configuration file sets the property values for a related action component.

$cl ass=at g. pur ge. condi ti on. Si npl eRel at edCondi ti on

# A user-interface | abel that describes the related action
def aul t Nane=Del et e organi zation credit cards

# The key for the parameter associated with this action in the
# Map of paraneters for the Purgeltem
par anet er Nane=cr edi t Car ds

# In this exanple, the paraneter does not need a value. The asset purge feature
# will performthe related action if the paraneter is present. A user can

# desel ect the related action and onmit the paraneter. In that case, the

# asset purge feature will not performthe related action.

# See the Java code that checks for the presence of the paraneter in

# Adding a Pipeline Processor for Related Actions (page 262).

# Determ nes whether the end user can alter the paraneter val ue

edi t abl e=f al se

# Determ nes whether the related action is selected by default
enabl ed=t rue

Adding a Pipeline Processor for Related Actions

Create a pipeline processor component for the related actions that you add to your asset purge function. The
asset purge feature invokes your new processor for each repository item that passes through the pipeline.

Base your pipeline processor component on a subclass of

at g. pur ge. pi pel i ne. processor. Reposi t oryl t enPur gePr ocessor . Override the r unPr ocess method
and include your own action in the method body. When your related action is complete, return an integer value
to indicate success. The integer values are defined by the at g. pur ge. pi pel i ne. Processor Const ant s
interface. The Reposi t oryl t enPur gePr ocessor class implements Pr ocessor Const ant s and has access to
its constant values. For example, return one of the following:

return RETCODE_OK;

return RETCODE_NOT_CX;

The following example component configuration file and Java class show how to override the r unPr ocess
method. This example corresponds to the related action component configuration shown in Property
Configuration for Related Action Components (page 261).
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$cl ass=nyconmpany. MyNewPr ocessor

# The Nucl eus path of the repository that holds the
# repository itens that are being purged
reposi tory=/atg/userprofiling/ProfileAdapterRepository

# The type of the repository itens that are being purged
i temDescri pt or Nanme=or gani zati on

This Java class overrides the r unPr ocess method.

package nyconpany;

inmport java.util.Arraylist;

inmport java.util.lterator;

import java.util.Mp;

i mport atg. beans. Dynani cBeans;

i mport atg.purge. Purgeltem

i mport atg. purge. pi peline. processor. Reposi toryltenPurgeProcessor;
import atg.repository. Mutabl eRepositoryltem

inmport atg.repository. Repositoryltem

i mport atg.service. pipeline.PipelineResult;

public class MyNewProcessor extends RepositoryltenPurgeProcessor {

@verride
public int runProcess(Cbject pParam PipelineResult pResult) throws Exception {

/1 Get the repository itemthat is currently being handl ed

Purgeltemitem = (Purgeltenm) Dynam cBeans. get PropertyVal ue(pParam PURGE_|I TEM ;
Reposi toryltem organi zati on =
get Repository().getlten(itemgetld(), itemgetltenType());

/1 Perform additional actions based on paranmeters if they are present.
/1 This exanple deletes credit card repository items that are associ ated
/1 an organization. The organization repository itemis the Purgeltem

/1l The related action conponent configuration adds a paraneter naned

/1 "creditCards" to the Purgeltem

if (itemgetParaneters().get("creditCards") != null) {
/Il Cet the credit cards associated with the current organization.
Map creditcardnap = (Map) organi zation. get PropertyVal ue("creditCards");
Iterator iterator = creditcardmap.entrySet().iterator();
ArraylLi st <Repositoryltenr creditcards = new ArrayLi st <Repositoryltenr();
while (iterator.hasNext()) {
Map. Entry entry = (Map. Entry) iterator.next();
Repositoryltemcard = (Repositoryltem entry.getVal ue();
credi tcards. add(card);

}
/1 Set the creditCards property to null.

Mut abl eReposi t oryl t em nut abl eor gani zation =

get Repository().getltenfForUpdate(itemgetld(), itemgetltenmlype());
mut abl eor gani zati on. set PropertyVal ue("creditCards", null);
get Reposi tory().updatelten(nutabl eorgani zati on);

/] Delete each credit card repository item
for (Repositoryltemcard : creditcards) {
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get Repository().renovel ten(card. get Repositoryld(), "credit-card");

}
}

/'l Return an atg. purge. pi peline. ProcessorConstants constant value to
/1 indicate success.
return RETCODE_CXK;

Configuring Basic Purging Components

Configure the following components for your asset purge function. These components handle interactions
between the overall asset purge feature framework and your custom asset purge functionality.

+ PurgeConfiguration Component (page 264)

+ ProcessConfiguration Component (page 264)

+ PipelinePurgeHandler Component (page 265)

+ CanPurgeProcessor Component (page 265)

» RepositoryltemPurgeProcessor Component (page 266)
» PurgeExecutor Component (page 266)

» PurgeProducer Component (page 266)

PurgeConfiguration Component

Base your Pur geConf i gur at i on component on the at g. pur ge. Pur geConf i gur at i on class. Configure
property values to hold the Nucleus paths of your asset selection conditions, related conditions, and related
actions as shown in the example configuration file below.

Note: your asset purge function may not include related conditions or related actions. If your asset purge
function does not include related conditions or related actions, omit the r el at edCondi t i ons property.

$cl ass=at g. pur ge. Pur geConfi gurati on

# The Nucl eus paths of your asset selection conditions
# See Configuring Asset Condition Conponents (page 256).
pr edefi nedCondi ti ons=/ myconpany/ pur ge/ condi ti on/ MyCondi ti on

# The Nucl eus paths of your related conditions and rel ated actions
# See Configuring Related Condition Conponents (page 257) and

# Configuring Related Action Conponents (page 260).

rel at edCondi ti ons=/ myconpany/ pur ge/ condi ti on/ MyRel at edCondi ti on, \

/ myconpany/ pur ge/ condi ti on/ MyRel at edActi on

ProcessConfiguration Component

Base your ProcessConf i gur ati on component on the at g. pur ge. ProcessConf i gur at i on class. Configure
the st opOnEr r or property value as shown in the example configuration file below.

$cl ass=at g. pur ge. ProcessConfi guration
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# Controls whether the asset purge function will stop processing repository
# items if it encounters an error. See Asset Purge Error Handling (page 252).
st opOnError =f al se

Set the st opOnEr r or property tot r ue or f al se based on the nature of your asset purge function.
PipelinePurgeHandler Component

Base your Pi pel i nePur geHandl er component on the at g. pur ge. handl er . Pi pel i nePur geHandl er class.
Configure property values to hold the Nucleus path to the Pi pel i neManager component and the name of your
asset purge function pipeline chain as shown in the example configuration file below.

$cl ass=at g. pur ge. handl er. Pi pel i nePur geHand| er

# The Nucl eus path of the PipelineManager conponent provided
# with Oracle ATG Wb Commerce (provi des required functions)
pi pel i neManager =/ at g/ pur ge/ pi pel i ne/ Pi pel i neManager

# The nane attribute of the pipelinechain elenent in your XM
# asset purge pipeline configuration file.

# See Configuring the Asset Purge Pipeline (page 267).

pi pel i neChai nl d=or gani zat i onPur ge

CanPurgeProcessor Component

The CanPur gePr ocessor component is one of the processors in the asset purge processor pipeline. It handles
each repository item that passes through the pipeline and determines whether the asset purge function
attempts to delete it.

If you do not configure any related conditions for your asset purge function, base your CanPur gePr ocessor
component on the at g. pur ge. pi pel i ne. processor. CanPur gePr ocessor class. Your

CanPur gePr ocessor component always determines that repository items should be deleted because the
CanPur gePr ocessor . canPur ge method always returnst r ue.

When you configure related conditions, base your CanPur gePr ocessor component on a subclass of

at g. pur ge. pi pel i ne. processor . CanPur gePr ocessor and override the canPur ge method. Include your
own logic for determining whether a repository item should be deleted. See Configuring Related Condition
Components (page 257).

The following example configures a CanPur gePr ocessor component for an asset purge function that does not
include related conditions.

$cl ass=at g. pur ge. pi pel i ne. processor. CanPur geProcessor

# Conponents based on the CanPurgeProcessor class do not require
# property configuration

The following example configures a CanPur gePr ocessor component for an asset purge function that does
include related conditions.

$cl ass=nmyconpany. MyNewCanPur gePr ocessor

# Configure any properties that are required by your custom
# i npl enentation of the canPurge nethod. For exanple, your
# custominpl enentation nmight need properties |ike these:
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reposi tory=/atg/userprofiling/Profil eAdapterRepository
order Queri es=/ at g/ cormer ce/ order/ Or der Queri es

RepositoryltemPurgeProcessor Component

Base your Reposi t oryl t enPur gePr ocessor component on the

at g. pur ge. pi pel i ne. processor . Reposi t oryl t enPur gePr ocessor class. Configure property values to
hold the Nucleus path and item type of the repository items that your asset purge function deletes as shown in
the example configuration file below.

$cl ass=at g. pur ge. pi pel i ne. processor . Reposi t oryl t enPur gePr ocessor

# The Nucl eus path of the repository conponent that holds the repository itens
# that your asset purge function will delete

# See Repository Path and Item Descriptor (page 255).

reposi tory=/atg/userprofiling/Profil eAdapterRepository

# The type of repository itemthat your asset purge function will delete
# See Repository Path and |tem Descriptor (page 255).
i tenDescri pt or Name=or gani zati on

PurgeExecutor Component

Base your Pur geExecut or component on the at g. pur ge. Pur geExecut or class. Configure property values
to hold the Nucleus paths to other components and to set the number of simultaneous threads as shown in the
example configuration file below.

$cl ass=at g. pur ge. Pur geExecut or

# The Nucl eus path to the PipelinePurgeHandl er conponent for your asset
# purge function. See PipelinePurgeHandl er Conponent (page 265).
pur geHandl er =/ myconpany/ pur ge/ handl er/ Or gani zat i onPur geHand! er

# The Nucl eus path to the ProcessConfigurati on conponent for your asset
# purge function. See ProcessConfiguration Conponent (page 264).
processConfi gurati on=/ myconpany/ pur ge/ Or gani zat i onPur gePr ocessConfi gurati on

# The Nucl eus path to the Transacti onManager conponent provided with
# Oracle ATG Wb Commer ce
transacti onManager =/ at g/ dynano/ t r ansact i on/ Transact i onManager

# The nunber of sinmultaneous threads of execution used for your asset
# purge function. See Throttling and Performance (page 252).
t hr eadPool Si ze=1

PurgeProducer Component

Base your Pur gePr oducer component on the at g. pur ge. Pur gePr oducer class. Configure property values
to hold the Nucleus paths to other components and the repository item type that your asset purge function
deletes as shown in the example configuration file below.

$cl ass=at g. pur ge. Pur gePr oducer

# The Nucl eus path of the PurgeExecutor conponent for your asset purge
# function. See PurgeExecutor Conponent (page 266).

266
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pur geExecut or =/ nyconpany/ pur ge/ Or gani zat i onPur geExecut or

# The Nucl eus path of the PurgeProgressTool s conponent that is provided
# with Oracle ATG Wb Conmer ce
pur gePr ogr essTool s=/ at g/ pur ge/ Pur gePr ogr essTool s

# The Nucl eus path of the Transacti onManager conponent that is provided
# with Oracl e ATG Wb Conmer ce
transacti onManager =/ at g/ dynano/ t ransact i on/ Transact i onManager

# The Nucl eus path of the repository conponent that holds the repository itens
# that your asset purge function will delete

# See Repository Path and Item Descriptor (page 255).

reposi tory=/atg/userprofiling/Profil eAdapterRRepository

# The type of repository itemthat your asset purge function will delete
# See Repository Path and Item Descriptor (page 255).
i temDescri pt or Nanme=or gani zati on

# The Nucl eus path of the PurgeConfiguration conponent for your asset
# purge function. See PurgeConfiguration Conponent (page 264).
pur geConfi gurati on=/ nyconpany/ pur ge/ Organi zat i onPur geConfi gurati on

# The Nucl eus path of the ProcessConfigurati on conponent for your asset
# purge function. See ProcessConfiguration Conponent (page 264).
processConf i gurati on=/ myconpany/ pur ge/ Or gani zat i onPur gePr ocessConfi gurati on

Configuring Additional Processing Components

You may need to configure your asset purge function to perform additional operations before it deletes
repository items. For example, if other repository item records contain references to the items that you are
deleting, you may need to remove those references. Configure additional processing components in your asset
purge function if you need to perform operations before deleting repository items.

To configure an additional processing component:

1. Create a pipeline processor component to perform the additional operations for each repository
item that is handled by the asset purge function. Base the component on a subclass of
at g. pur ge. pi pel i ne. processor . Reposi t oryl t enPur gePr ocessor . Override the r unPr ocess
method and include your own action in the method body.

See an example of a subclass of Reposi t oryl t enPur gePr ocessor that overrides the r unPr ocess method
in Adding a Pipeline Processor for Related Actions (page 262). You can add operations that are required by
your asset purge function in the same way that you would for related actions. If your asset purge function
also includes related actions, you can insert the required operations in the pipeline processor along with
those related actions.

2. Include your new pipeline processor component in the asset purge pipeline. See Configuring the Asset Purge
Pipeline (page 267).

Configuring the Asset Purge Pipeline

The asset purge feature uses a sequence of processor components to select and delete repository items. This
processor chain is controlled by the Oracle ATG Web Commerce pipeline manager. See information about
processor chains and pipeline managers in the Commerce Programming Guide.
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Include the processor components in the pipeline definition for the / at g/ pur ge/ pi pel i ne/

Pi pel i neManager component. You can view the existing definition for this pipeline in the Dynamo Server
Admin user interface for your production server. From the admin menu, choose Component Browser

and navigate to the / at g/ pur ge/ pi pel i ne/ Pi pel i neManager component. Click the link for the

def i ni ti onFi | e property of the component to view the combined XML definition file.

To add the processor components of your asset purge function to the asset purge pipeline:

1. Place an XML pipeline definition file named pi pel i ne. xni in the configuration path of your server. See an
example file in Example Asset Purge pipeline.xml File (page 268). Place the file at the following location in
the configuration path:

/ at g/ pur ge/ pi pel i ne/ Pi pel i neManager/ pi pel i ne. xm

2. Include a pi pel i nechai n element for your asset purge function. Make sure the nane attribute is unique to
your asset purge function. Set the headl i nk attribute to the name you use for the CanPur gePr ocessor
component inits pi pel i nel i nk element.

3. Include pi pel i nel i nk elements for your CanPur gePr ocessor and Reposi t oryl t enPur gePr ocessor
components. Include a pr ocessor element and setitsj ndi attribute to the Nucleus path of each
component. Include transition elements with link attribute values as shown in Example Asset Purge
pipeline.xml File (page 268).

See information about these processor components in Configuring Basic Purging Components (page 264).

4. Include a pi pel i nel i nk element for the / at g/ pur ge/ pi pel i ne/ processor/ NoOpPr ocessor as shown
in Example Asset Purge pipeline.xml File (page 268).

Example Asset Purge pipeline.xml File

The following example configures the asset purge pipeline manager with the components of an asset purge
function. See detailed information about configuring processor chains and pipeline managers in the Commerce
Programming Guide.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE pi pel i nemanager
PUBLIC "-//Art Technol ogy G oup, Inc.//DTD Dynano Pi peline Manager//EN'
"http://ww. at g. conl dt ds/ pi pel i nemanager/ pi pel i nemanager _1. 0. dtd' >
<pi pel i nemanager >

<l-- Provide a unique nane and headlink attribute in the
pi pel i ne chain el ement for your asset purge function. -->

<pi pel i nechain
resul tcl assnane="at g. servi ce. pi pel i ne. Pi pel i neResul t | npl "
transacti on="TX_REQUI RED"
cl assnanme="at g. servi ce. pi pel i ne. Pi pel i neChai n"
name="or gani zati onPur ge" headl i nk="canOr gani zati onPur ge" >

<l-- Include a pipelinelink elenent for your CanPurgeProcessor
conponent. -->

<pi pelinelink transaction="TX_MANDATORY" nane="canOrgani zati onPur ge">
<processor jndi ="/ myconpany/ purge/ pi pel i ne/ processor/
CanOr gani zat i onPur gePr ocessor” />

<transition returnval ue="1" |ink="executeOrgani zati onPurge" />
<!-- RETCODE_ X -->
<transition returnval ue="2" |ink="ignoreO gani zati onPurge" />
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<!-- RETCODE_NOT_X -->
</ pi pel i nel i nk>

<l-- Include a pipelinelink el enent for your RepositoryltenPurgeProcessor
conmponent. -->

<pi pel i nelink transacti on="TX_MANDATORY" nane="executeOrgani zati onPur ge">
<processor jndi ="/nyconpany/ purge/ pi pel i ne/ processor/
Organi zat i onPur geProcessor" />
</ pi pel i nel i nk>

<l-- Include a pipelinelink elenent for the asset purge NoOpProcessor
conponent. -->

<pi pelinelink transaction="TX_MANDATORY" nane="i gnoreOrgani zati onPur ge">
<processor jndi ="/atg/ purge/ pi peline/ processor/NoCpProcessor" />
</ pi pel i nel i nk>
</ pi pel i nechai n>
</ pi pel i nemanager >

Inserting an Additional Asset Purge Pipeline Processor

The following example shows elements of the pi pel i ne. xm configuration file that insert an additional
processor into the asset purge pipeline. Make sure that the transition elements link the CanPur gePr ocessor
component to the processor components you add. Make sure that the transition elements for the components
you add link to the Reposi t or ylI t enPur gePr ocessor component.

See detailed information about configuring processor chains and pipeline managers in the Commerce
Programming Guide.

<pi pel i nemanager >
<pi pel i nechai n>

<l-- elenents onmtted -->

<pi pel i nelink transacti on="TX_MANDATORY" nane="canOr gani zati onPur ge">

<!-- elenents onmtted -->
<l-- |f the processor conponent for this pipelinelink el enment
returns 1, invoke the additional pipeline processor. -->
<transition returnval ue="1" |ink="prepareO gani zati onPurge" />
<!-- RETCODE XK -->
<transition returnval ue="2" |ink="ignoreQO gani zati onPurge" />

<!-- RETCODE_NOT_K -->
</ pi pel i nel i nk>

<l-- The follow ng pipelinelink elenment configures the additional
processor in the pipeline. -->

<pi pelinelink transacti on="TX_MANDATORY" nane="prepareO gani zati onPur ge">
<processor jndi ="/nyconpany/ purge/ pi peline/processor/
Pr epar eOr gani zat i onPur geProcessor" />

<l-- |f the processor conponent for this pipelinelink el enment
returns 1, invoke the additional pipeline processor. -->
<transition returnval ue="1" |ink="executeO gani zati onPurge" />

<l-- RETCODE K -->
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<transition returnval ue="2" |ink="ignoreQO gani zati onPurge" />
<l -- RETCODE_NOT_OK -->
</ pi pel i nel i nk>
<pi pel i nelink transacti on="TX_MANDATORY" nane="executeOr gani zati onPur ge">

<l-- elements onmtted -->
</ pi pel i nel i nk>

</ pi pel i nechai n>
</ pi pel i nemanager >

Configuring the Asset Purge User Interface

Add your asset purge function to the list of asset purge function links in the Dynamo Server Admin user
interface. Administrator users follow this link to the page for the asset purge function that you have created.

To add your asset purge function to the asset purge page:

1. Add a key string and label string to the el enent s property of the / at g/ pur ge/
Pur geUl Def i ni ti on component. For example, the following example contentin/ at g/ pur ge/
Pur geUl Defi nition. properties adds the label “Organizations” to the list. It associates that label with the
key string “organization.”

el enent s+=or gani zat i on=0Or gani zat i ons

2. Add the key string you registered in the Pur geUl Def i ni ti on component and the Nucleus path of
your Pur geConf i gur at i on component to the conf i gur at i ons property of the / at g/ pur ge/
Pur geFor mHandl er component. For example:

confi gurations+=organi zati on=/ myconpany/ pur ge/ Or gani zat i onPur geConfi gurati on

See information about the Pur geConf i gur ati on component for your asset purge function in Configuring
Basic Purging Components (page 264).

3. Add the key string you registered in the Pur geUl Def i ni ti on component and the Nucleus path of your
Pur gePr oducer component to the pr oducer s property of the / at g/ pur ge/ Pur geFor nHandl er
component. For example:

pr oducer s+=or gani zat i on=/ nyconpany/ pur ge/ Or gani zat i onPur gePr oducer

See information about the Pur gePr oducer component for your asset purge function in Configuring Basic
Purging Components (page 264).

270 16 Purging Repository Items



17 Repository Web Services

The Oracle ATG Web Commerce platform provides infrastructure and tools for accessing Oracle ATG Web
Commerce repositories with Web services. The Web Services Guide describes how to create a Web service
that exposes a particular repository item descriptor, or an individual repository item property. Repository
items can be passed via a Web service in the form of an XML file created with the Oracle ATG Web Commerce
xml2repository feature, described in the Repository to XML Data Binding section of the Platform Programming
Guide.

This chapter describes three generalized Web services you can use to provide access to Oracle ATG Web
Commerce repositories:

+ GetRepositoryltem Web Service (page 271)
+ PerformRQLQuery Web Service (page 274)
+ PerformRQLCountQuery Web Service (page 275)

These Web services are packaged in the <ATGL1di r >/ DAS/ WebSer vi ces directory. For information about how
to deploy these and other Web services, see the Platform Programming Guide.

Note that the descriptions of these Web services include URLs that begin ht t p: / / host name: port where
host name machine running your application server and por t is the port your application server uses to listen
for HTTP requests. To find the default port, see the Installation and Configuration Guide.

Also to these repository Web services, Oracle ATG Web Commerce Personalization and Oracle ATG Web
Commerce contain several Web services that provide access to specific Oracle ATG Web Commerce repositories
and repository item types. A complete list of the Web services included in the Oracle ATG Web Commerce
platform can be found in the Web Services Guide.

GetRepositoryltem Web Service

The Get Reposi t or yl t emWeb service retrieves an item with the given repository ID and item type from the
given repository. The item is returned in XML format. The Web service method calls directly through to the
get Reposi t oryl t emmethod of the at g. r eposi t ory. Reposi t or ySer vi ces class, which handles all logic,
error checking, and result transformation.
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Web Service Implementation

Web Service URL

http://host nane: port/repository/generic
/ get Reposi torylten get Repositoryltem

Web Service Class Name

webservi ce. Get Reposi toryl tensEl | npl

Nucleus Component

Method Name

| at g/ reposi t ory/ Reposit oryServices

get Repositoryltem

Input Parameters

String pRepositoryPath
the path of the repository component from which to retrieve the item

String pltenDescri ptor Nane
the item type of the item to retrieve

String pRepositoryld
the repository ID of the repository item to retrieve

Output String
the found Reposi t or yI t emin XML format, or null if no item with that
repository ID exists

Exceptions at g. reposi tory. Reposi t or yExcept i on if a repository error occurs

atg.repository. xm . Get Except i on if an error occurs translating the item
into XML

GetRepositoryltem Exceptions

Exceptions generated by the Get Reposi t or yl t emWeb service may occur for the following reasons:

RepositoryException

+ The pReposi t or yPat h specified by the argument is null, or empty

+ The pReposi t or yPat h specified by the argument does not resolve to a component

« The pReposi t or yPat h specified by the argument does not resolve to a Repository

» The call to Reposi t ory. get | t emthrows a Reposi t or yExcepti on

GetException

» The call to Get Ser vi ce. get | t emAsXM. throws a Get Except i on

Web Service Generation

The following parameters are used to generate this Web service, using the WebSer vi ceGener at or | npl class:
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Parameter

Nucl eusPat h

Value

[ at g/ reposi tory/ Reposi toryServices

Met hodNare get Repositoryltem
Ear Fi | eNane reposi t or yWebSer vi ces. ear
AppNane Reposi t or yWebSer vi ces

AppDescri ption

A collection of Web services used to make repository calls

Ser vl et Nane

get Repositoryltem

Ser vl et Di spl ayNane

Servl et Descri ption

Get Repositoryltem

When called, gets a repository using the given arguments

URLPat t ern

WebURI

Get Repositoryltem

generic. war

Cont ext Pat h

WebAppDi spl ayNane

reposi tory/generic

Reposi t oryServi ces

WebAppDescri ption

A collection of generic repository Web services, where the user must provide
information about which repository is being acted upon

Host

Por t

null (will be dynamic)

null (will be dynamic)

Par anmet er Nanes

UseSessi on

pReposi toryPat h, pltenDescriptorNanme, pRepositoryld

true

Web Service Security

By default, the Get Reposi t or yl t emWeb service uses a security policy that allows access only by
Administrators. You are free to change this to suit your needs, depending on how you expect to use this service.

1. FunctionalName: Gener i cReposi t or yUser

2. SecurityPolicy: St andar dSecuri t yPol i cy

3. ACL: Administrators
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PerformRQLQuery Web Service

The Per f or TRQLQuer y Web service executes a given RQL string on the repository specified by the
pReposi t or yPat h argument, and returns items of the type specified by the pl t enDescri pt or Nane
argument. The given RQL string cannot contain parameters, as RQL expects parameters in the form
of an array of Objects. The Web service calls through to the per f or "(RQLQuer y method of the

at g. reposi tory. Reposi t orySer vi ces class, which handles all logic, error checking, and result
transformation.

Web Service Implementation

Web Service URL http://hostnane: port/repository/generic
/ per f or TRQLQuer y/ per f or mrRQLQuery

Web Service Class Name webser vi ce. Per f or \RQLQuer ySEI | npl
Nucleus Component [ at g/ reposi tory/ Reposi t oryServi ces
Method Name per f or nRgl Query

Input Parameters String pRepositoryPath

The path of the repository component to query against.

String pltenDescri ptor Nanme
The item type of the repository items to query against.

String pRQALString
The RQL string to execute. Note that this string cannot contain parameters.

Output String[]
The found Reposi t or yl t ems in XML format, or null if no items satisfy the
given query.

Exceptions at g. reposi tory. Reposi t or yExcept i on if a repository error occurs

atg.repository. xm . Get Excepti on if an error occurs translating the item
into XML

PerformRQLQuery Exceptions
Exceptions generated by the Per f or TRQLQuer y Web service may occur for the following reasons:
RepositoryException
+ The pReposi t or yPat h specified by the argument is null, or empty.
« The pReposi t or yPat h specified by the argument does not resolve to a component.
+ The pReposi t or yPat h specified by the argument does not resolve to a Repository.

« The pl t enDescri pt or Nane specified by the argument does not identify an | t enDescri pt or of the given
repository.

« The pRQLSt ri ng specified by the argument is null, or empty.
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+ The RQL code throws an exception during parsing or execution.

GetException

The call to Get Ser vi ce. get | t emAs XML throws a Get Except i on for any found items.
Web Service Generation

The following parameters are used to generate this Web service, using the WebSer vi ceGener at or | npl class:

Parameter Value

Nucl eusPat h [ at g/ reposi tory/ Reposi toryServices

Met hodNane per f or MRQLQuery

Ear Fi | eNane reposi t oryWebSer vi ces. ear

AppNane Reposi t or yWebSer vi ces

AppDescri ption A collection of Web services used to make repository calls
Ser vl et Nane per f or mTRQLQuery

Ser vl et Di spl ayNane Per f or TRQLQuery

Servl et Descri ption When called, executes the given query against the specified repository
URLPat tern Per f or TRQLQuery

WebURI generi c. war

Cont ext Pat h reposi tory/generic

WebAppDi spl ayNane Reposi t oryServi ces

WebAppDescri ption A collection of generic repository Web services, where the user must provide

information about which repository is being acted upon

Host nul I (will be dynamic)

Por t nul I (will be dynamic)

Par anet er Nanes pReposi toryPat h, pltenDescri ptorName, pRQLString
UseSessi on true

PerformRQLCountQuery Web Service

The Per f or TRQLCount Quer y Web service executes a given RQL string on the repository specified by the
pReposi t or yPat h argument, and returns the number of items that satisfy that query. The given RQL string
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cannot contain parameters, as RQL expects parameters in the form of an array of Objects and a Web service
request cannot pass an array of Objects. The Web service calls through to the per f or "RQLCount Quer y method
of the at g. reposi t ory. Reposi t or ySer vi ces class, which handles all logic and error checking.

Web Service Implementation

Web Service URL http://hostnane: port/repository/generic
/ per f or MRQLCount Query/ per f or MRQLCount Query

Web Service Class Name webser vi ce. Per f or fRQLCount Quer ySEI | npl
Nucleus Component [ at g/ reposi tory/ Reposi t oryServices
Method Name per f or mRql Count Query

Input Parameters String pRepositoryPath

The path of the repository component to query against.

String pltenDescri ptor Nanme
The item type of the repository items to query against.

String pRQString
The RQL string to execute. Note that this string cannot contain parameters.

Output i nt
The number of Reposi t or yI t ens that satisfy the given query.

Exception at g. reposi tory. Reposi t or yExcept i on if a repository error occurs

PerformRQLCountQuery Exceptions
Exceptions generated by the Per f or nfRQLCount Quer y Web service may occur for the following reasons:
RepositoryException
« The pReposi t or yPat h specified by the argument is null, or empty.
« The pReposi t or yPat h specified by the argument does not resolve to a component.
+ The pReposi t or yPat h specified by the argument does not resolve to a Repository.

+ Thepl t enDescri pt or Nane specified by the argument does not identify an | t enDescri pt or of the given
repository.

+ The pRQLSt ri ng specified by the argument is null, or empty.
+ The RQL code throws an exception during parsing or execution.
Web Service Generation

The following parameters are used to generate this Web service, using the WebSer vi ceGener at or | npl class:
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Parameter

Nucl eusPat h

Value

[ at g/ reposi tory/ Reposi toryServices

Met hodNane per f or TRQLCount Query
Ear Fi | eNane reposi t or yWebSer vi ces. ear
AppNane Reposi t or yWebSer vi ces

AppDescri ption

A collection of Web services used to make repository calls

Ser vl et Nane

per f or TRQLCount Query

Ser vl et Di spl ayNane

Servl et Descri ption

Per f or mTRQLCount Query

Performs a repository count query using the given repository path, item
descriptor name and RQL string

WebURI

generi c. war

Cont ext Pat h

reposi tory/generic

WebAppDi spl ayNane

Reposi t oryServi ces

WebAppDescri ption

Host

A collection of generic repository Web services, where the user must provide
information about which repository is being acted upon

null (will be dynamic)

Por t

null (will be dynamic)

Par anmet er Nanes

pReposi toryPath, pltenDescriptorName, pRQLString

UseSessi on

true

Repository Web Service Security

Each repository Web service defines a security function. This function lets you define a security policy that can
be applied across many services at once. You can define these functional names and security policy relationships
in the Web Service Security Configuration section of the Oracle ATG Web Commerce Web Service Administration
interface. Refer to the Web Services Guide for more information.

If you want to change any of these functional names in order to change the way different Web services are
grouped, you must regenerate the Web services, because the functional name for security policy purposes is
hard coded into the generated class. The functional name for each of the three repository Web services included
in the Oracle ATG Web Commerce platform isr eposi t or yOper at i on. By default, this functional name is
mapped to a security policy that allows access only by Administrators. You are free to change this to suit your
needs, depending on how you expect to use this service.
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18 Composite Repositories

All Oracle ATG Web Commerce repositories provide a means for representing information in a data store as Java
objects. The composite repository lets you use more than one data store as the source for a single repository.
The composite repository consolidates all data sources in a single data model, making the data model flexible
enough to support the addition of new data sources. Additionally, the composite repository allows all properties
in each composite repository item to be queryable. Thus, from the point of view of your Oracle ATG Web
Commerce application, the composite repository presents a consistent view of your data, regardless of which
underlying data store the data may reside in.

The composite repository is a repository that unifies multiple data sources. Its purpose is to make any number
of repositories appear in an Oracle ATG Web Commerce application as a single repository. The composite
repository defines a mapping between item descriptors and properties as they appear to facilities that use the
composite repository and item descriptors and properties of the data models that comprise the composite data
model. A composite repository is composed of any number of composite item descriptors. Each item descriptor
can draw on different data models from different repositories, and map underlying data model attributes in
different ways.

Use Example

Suppose you maintain profile data both in an SQL database and an LDAP directory. Oracle ATG Web Commerce’s
profile repository ships with a user composite item descriptor comprised of just one primary item descriptor
and no contributing item descriptors. The primary item descriptor is the user item descriptor. You can add

to the composite item descriptor the user item descriptor from the LDAP repository as a contributing item
descriptor. If there are any property name collisions between the SQL repository and the LDAP repository,

you can resolve them by mapping the properties explicitly to different names in the composite repository
configuration. After you've done this, your Oracle ATG Web Commerce applications can view both LDAP profile
information and SQL database profile information as properties of composite items in the composite user item
descriptor.

Primary and Contributing Item Descriptors

Each composite item descriptor is composed of any number of contributing item descriptors. One of these
contributing item descriptors must be designated as the primary item descriptor. The primary item descriptor’s
main purpose is to provide the ID space for the composite item descriptor. The composite item descriptor
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can incorporate any number of contributing item descriptors, which contribute properties to the composite
repository items.

Each contributing item has one or more relationships to the primary item. These relationships are defined in

the contributing item descriptor. Each relationship defines a unique ID attribute in the primary item descriptor,
as well as a unique ID attribute in the contributing item descriptor. The attribute can be the repository item

ID or a unique property. A contributing item is linked to a primary item if the value of its unique ID attribute
matches the value of the primary item'’s unique ID attribute. If multiple relationships are defined, they are AND'd
together.

For example, suppose you have a contributing item descriptor that defines two relationships to the primary
item descriptor. One says that a primary item’s f i r st Narme property must match the contributing item'’s

user Fi r st Nane property and the other says that the primary item’s | ast Name property must match the
contributing item’s user Last Nane. These two relationships together mean that a user’s first names and last
names must each match for two items to be related. This is useful in situations where no one property uniquely
identifies a user. See <link-via-property> (page 292) for an example of defining a relationship with two or

more properties.

Item Inheritance and Composite Repositories

A composite repository can handle item descriptor inheritance only for its primary item descriptors. For
example, suppose you have a user composite item descriptor. Its primary item descriptor is named per son and
is part of an LDAP repository. The contributing item descriptor is named user and is part of an SQL repository.
The user item descriptor has a subtype named br oker . The composite items have access to the properties of
the per son item descriptor and the user item descriptor, but not to properties that exist only in the br oker
item descriptor.

Transient Properties and Composite Repositories

An LDAP repository does not support transient properties. Therefore, if you want to use transient properties
in your composite item descriptor, the transient properties must be derived from an SQL repository or other
repository that does support transient properties.

Non-Serializable Items and Composite Repositories

An LDAP repository item is not serializable. Therefore, if you have a property that derives from an LDAP
repository item, you should mark the property as not serializable by setting the seri al i ze attribute to f al se:

<property nanme="propName" >

<attribute name="serialize" value="fal se"/>
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</ property>

Property Derivation

The properties in a composite item descriptor are determined as follows:

1.

If configured to do so, all properties from the primary and contributing item descriptors are combined into
the composite item descriptor, with each property retaining its property name and property type.

. Any properties marked as excluded are removed from the composite item descriptor. See Excluding

Properties (page 282).

. All property mappings are performed. This means that a primary or contributing property that is to be

mapped gets renamed in the composite item descriptor. See Property Mappings (page 281).

. If there are any two properties in the composite item descriptor that have the same name, an error results.

The composite repository requires that all composite property names map explicitly to only one primary or
contributing property.

Configuring a Composite Repository

1.

Design the composite repository. Pick what item types you want to represent in your composite repository’s
composite item descriptors

. Specify the primary item descriptor. This is where the composite repository item'’s repository item IDs come

from

. Specify any contributing item descriptors you need to supplement the primary item descriptor.

. Resolve any property name collisions between properties in the primary item descriptor and the contributing

item descriptors. See Property Mappings (page 281).

. Determine whether you want to use static or dynamic linking for properties whose types are repository items.

See Link Methods (page 282).

. Determine what item creation policy you want the composite repository to implement. See Creating

Composite and Contributing Items (page 283).

. Determine whether there are any properties in your primary or contributing item descriptors that you want

to exclude from the composite item descriptor. See Excluding Properties (page 282).

. Create and configure a Conposi t eReposi t ory component. See Configuring the Composite Repository

Component (page 284).

Property Mappings

The composite repository requires that all composite property names map explicitly to only one primary or
contributing property. If primary or contributing item descriptors contain one or more properties with the same
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name, you must exclude one of the properties (see Excluding Properties (page 282)) or map it to another
name.

You can map a property with the mapped- pr oper t y- name attribute in an item descriptor’s pr oper t y tag. For
example, given two contributing item descriptors, where each has a | ogi n property, you can map one of the
properties to a different name like this:

<property nanme="| dapLogi n" ... mapped- property-name="1ogi n"/>

In this example, the nane attribute specifies the property name in the composite item descriptor and the
mapped- pr oper t y- name attribute specifies the name of the property in the primary or contributing item
descriptor to which this property maps.

Excluding Properties

Sometimes you may not want to expose absolutely every property from the underlying primary and
contributing item descriptors in the composite item descriptor. You can configure the item descriptor to exclude
those contributing properties that are not desired. You do this by setting a property tag’s excl ude attribute to
true:

<property nanme="password... exclude="true"/>

Link Methods

Thel i nk- net hod attribute determines what happens when the composite repository needs to get a property
value that belongs to a contributing repository item. For example, a process might call:

Conposi tel tem get PropertyVal ue("I dapFi r st Nanme") ;

where | dapFi r st Name is a property of a contributing repository item in an LDAP repository. The
Conposi t el t emthat is being asked for the property needs to look for this contributing item. If it can find it, it
retrieves the property value and acts according to the value of the | i nk- et hod attribute: st ati c ordynami c.

Static link method

If1 i nk- met hod is set to st at i ¢, the contributing item is stored in a member variable of that composite
repository item. The next time a property is requested from that same item, it retrieves it from this variable
instead of finding it again from the underlying contributing repository. This saves some computational effort
and results in faster property retrieval.

If the value of the property or properties used to link to the underlying contributing item changes, the data

in the member variable is stale. This occurs only if a linking property in the underlying data store changes. For
example, if you link to a contributing item descriptor using a | ogi n property, static linking can result in stale
data only if the | ogi n property changes in an underlying repository.

Dynamic link method

If1 i nk- met hod attribute is set to dynani ¢, the composite repository queries the underlying repository for the
contributing item every time a property is requested from it. This might result in slower performance, but it also
means that data is never out of sync at the repository level.

Methods compared

Dynamic link mode might seem like the most technically correct implementation, because the data model is
guaranteed to reflect the latest information. Because dynamic link mode requires a query each time information
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is needed from a composite item, it can impair performance. Usually, the information that links items rarely
changes. Static linking is generally provides correct data model linking.

Creating Composite and Contributing Items

Thecontributing-itemcreation-policy dictates how contributing items are created (if at all) in a
Mut abl eReposi t ory. This attribute can have a value of eager, | azy, or none.

eager

When users create a new composite item via the cr eat el t en() method in Mut abl eConposi t eRepository,
new instances of the primary item and of all contributing items are created. So, for example, if you have a user
item type defined in your composite repository that borrows properties from the SQL and LDAP repositories,
any new user composite repository item that is created creates both an SQL repository item and an LDAP
repository item. However, before these items can be added to their respective repositories, the correct link
needs to exist between them. If the items are linked by a certain property, this property needs to be set on the
primary item before the items are added, otherwise an error occurs as those two items cannot be linked back
together later.

lazy

If this option is chosen, contributing items are created only when they are needed. In this case, when users call
set Propert yVal ue on a property that is defined in the contributing repository, the composite repository
creates the item in the contributing then and there. There are two different behaviors depending on whether
the Conposi t el t emis transient or not.

« Ifthe item is transient, wait until the item is persisted before checking to see that all appropriate linking
properties are set, so they can be propagated to the new contributing item.

+ If the item is not transient, check whether the correct linking properties are set on the primary item, then add
the contributing item to its repository. If there any properties used for linking are missing, an error is returned.

The check for valid linking properties occurs during the updat el t emcall, and not during the

set Proper t yVal ue call on the contributing item. So if you use lazy item creation and call set Pr oper t yVal ue
on a persistent item, you do not need to already have valid values set for any linking properties on the primary
item at that exact point in time. As long as the values of the linking properties are set before updat el t emis
called, the item should be successfully created.

none
If this option is chosen, no repository items are created in the underlying repositories under any circumstance.

Any contributing items used in the composite repository must already exist in order for valid results to be
returned from property value requests.

Missing Contributing Items
Thenul | -contri buting-item policy attribute determines how the composite repository should behave
if it tries to get the value of a property from a contributing repository item, but the repository cannot find a
contributing item that links with the primary item. There are three possible behaviors:

error

If there is no contributing item found, a Runt i meExcept i on is thrown.
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default

If there is no contributing item found, the default value for that property in the contributing item descriptor is
returned. If there is no default value, null is returned

null

If there is no contributing item found, null is returned automatically.

Configuring the Composite Repository Component

The Conposi t eReposi t or y component, whose class is

at g. adapt er . conposi t e. Mut abl eConposi t eReposi t ory, is the central component of a composite
repository. Create a component of this class and set its conf i gur at i onFi | e property to the Nucleus address of
the composite repository definition file. You can configure the following properties of this component:

Property Description Value

configurationFile The Nucleus address of an XML file that uses the
Composite Repository DTD. See the Composite
Repository Definition Tag Reference (page 285).

cunul at i veDebug If t r ue, output from all debug levels lower than the Boolean
current debug level are printed to the log. Default:t r ue
debugLevel An integer from 0 to 23 that indicates the frequency Integer
with which debug log messages are generated. The Default: 5

higher the value, the greater the frequency of debug log
entries. See Debug Levels (page 159) in the Developing
and Testing an SQL Repository (page 147) chapter.

quer yBat chSi ze The maximum number of items that are returned by a Integer
single query to an underlying repository. Default: 1000.

Before the quer yBat chSi ze is used, the

Conposi t eReposi t ory checks to see if the query
contains a class that refers to properties from different
contributing repositories.

reposi t or yNane The name of the composite repository String

Composite Repository Queries

All queries in the Repository Query API are supported in the composite repository. However, a query against
the composite repository should use only queries that are supported in the underlying repositories. You can
make queries that reference properties of different underlying repositories. Be aware, however, that queries with
expressions that involve joins across multiple repositories may be slower than single-repository queries. Queries
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that may perform extremely poorly are of the form “find all users whose dayPhone is equal to their wor kPhone,”
where dayPhone and wor kPhone are stored in different repositories. If you construct a complex query that
needs to retrieve some properties from one underlying repository and other properties from a separate
underlying repository, the query must be broken down into separate queries directed at each repository. The
results of the sub-queries are combined appropriately using AND or OR rules and the final result set is returned
in the composite repository.

Note in particular that COUNT queries perform poorly if the query spans repository views or if the underlying
repository does not support executing count queries. LDAP repositories do not support COUNT queries, for
example, and you should avoid using COUNT queries if any part of the result set might come from the LDAP
repository.

Composite Repository Caching

The composite repository does not maintain items or queries in its own caches. Instead, it relies on the caches
maintained by its underlying repositories. See the SQL Repository Caching (page 103) chapter and Configuring
LDAP Repository Components (page 334) in the LDAP Repositories (page 319) chapter for information about
how those repositories handle caching.

Composite Repository Definition Tag Reference

This section describes composite-repository-template elements as they are defined in conposi t e-
repository_1. 0. dtd. The complete DTD for composite repository definition files can be found later in this
chapter.

This section describes the XML tags that can be used in a composite repository definition file, as defined in the
DTD for Composite Repository Definition Files (page 292).

<composite-repository-template>

<! ELEMENT conposite-repository-tenplate (header?, itemdescriptor*)>

The conposi t e-r eposi t ory-t enpl at e tag encloses the entire composite repository definition.

<header> (composite repository)

<! ELEMENT header (nanme?, author*, version?, description?)>

Parent: <composite-repository-template> (page 285)

The <header > tag provides information that can help you manage create and modify repository definition files.
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For example:

<header >
<nane>Cat al og Tenpl at e</ nanme>
<aut hor >Neal St ephenson</ aut hor >
<aut hor >Emi |y Di cki nson</ aut hor >
<version>$ld: catal og.xm,v 1.10 2000/ 12/24 03:34:26 hm Exp $</version>
<descri pti on>Tenpl ate for the store catal og</description>
</ header >

<item-descriptor> conposite repository

<! ELEMENT itemdescriptor (attribute*, <primary-itemdescriptor> (page 287),
<contributing-itemdescriptor> (page 288)*)>

Parent: <composite-repository-template> (page 285)

The <i t em descri pt or > tag specifies the primary and contributing item descriptors that comprise a
composite item descriptor.

Attributes

Attribute Description

name The name of the composite item descriptor, unique within the
repository (required).

This property is case-insensitive.

def aul t Boolean, specifies whether this is the composite repository’s
default item descriptor. The default item descriptor is used for
new repository items if no item descriptor is explicitly specified.

If no item descriptor is designated as the default, the first item
descriptor in the repository definition file is the default.

Default: f al se

di spl ay- property Specifies a property of this item descriptor that is used to
represent items of this type in a user interface. For example, a
profile item descriptor might set di spl ay- property tol ogi n.
Then, each repository item is represented using the value of the
item’s | ogi n property.

di spl ay- nane-resour ce If a resource bundle is specified for this property with the tag
<attri but e nanme=r esour ceBundl e>, this attribute specifies
the resource bundle key to the item descriptor’s display name.

See Localizing SQL Repository Definitions (page 99).
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Attribute Description

|'i nk- met hod The method for retrieving properties from contributing
repository items, one of the following:

st ati ¢ (default)
dynam c

See Link Methods (page 282).

contributing-itemcreation- Specifies how contributing repository items are created, one of
policy the following:

| azy (default)
eager
none

See Creating Composite and Contributing Items (page 283).

nul | -contributing-itempolicy Specifies what to do if a contributing repository item is requested
but not found in the underlying repository, one of the following:

def aul t (default)
error
nul |

See Missing Contributing Items (page 283).

Example

<i temdescriptor nane="conpositeUser" default="true"
di spl ay- property="f ooProperty"
di spl ay- nane-resour ce="it enDescri pt or User" >
<attribute nanme="resourceBundl e"
val ue="at g. userprofiling. ConpositeProfil eTenpl at eResour ces"
data-type="string"/>
<primary-itemdescriptor.../>
<contributing-itemdescriptor.../>

</itemdescriptor>

<primary-item-descriptor>

<! ELEMENT primary-itemdescriptor (property*)>

Parent:i t em descri ptor

One item descriptor is designated as the primary item descriptor; it provides the ID space for the composite item
descriptor.
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Attributes

Note: The following attributes are also defined for the <contributing-item-descriptor> element.

Attribute Description

name The name of the composite item descriptor, unique within the
repository (required).

This property is case-insensitive.

repository-itemdescriptor-name | The name of thisitem descriptor in its source repository

(required).

reposi t ory- nucl eus- nanme The Nucleus address of this item descriptor’s repository
(required).

al | -properties-propagate Boolean. If this attribute is set to t r ue, the composite repository

tries to make all properties of the primary or contributing item
descriptor available to the composite item descriptor.

Default: f al se

al | -properties-queryabl e Boolean, specifies whether properties of this item descriptor are
queryable by default. This setting can be overridden by explicitly
setting the property’s quer yabl e attribute.

Default: t r ue

<contributing-item-descriptor>

<! ELEMENT contributing-itemdescriptor (property*, <primary-itemdescriptor-
I'i nk> (page 290))>

Parent:i t em descri ptor

Thecontributing-itemdescriptor element whose properties are combined with the primary item
descriptor properties.

Attributes

See <primary-item-descriptor> (page 287)

<attribute> composite repository

<! ELEMENT attribute EMPTY>

Parent: <i t em descri pt or >, <property>
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The <at t ri but e>tag associates arbitrary name/string value pairs with a property or item type, which
determine its behavior. The name/value pairs are added to the property descriptor via the set Val ue method of
j ava. beans. Feat ur eDescri pt or, and can later be used by the application.

For example:

<property name="enpl oyeeNunber" data-type="string">
<attribute name="PCCExpert" val ue="true" data-type="bool ean"/>
</ property>

See User-Defined Property Types (page 73) for more information.

Attributes
Attribute Description
name The name of the name/value pair, required. You can specify any name here and it is added to
the list of feature descriptor attributes for your property.
val ue The value of the name/value pair, required. The data type of this value is defined by the

dat a- t ype attribute supplied to this tag. If no dat a- t ype attribute is provided, the value of
the attribute is a string.

dat a-type The primitive data-type of the value, one of the following:

string* int
byte short
date | ong
timestanmp fl oat
doubl e

* default

<property> composite repository

<! ELEMENT property (attribute*)>

Parent: <primary-item-descriptor> (page 287)>, <contributing-item-descriptor> (page 288)>

The <pr oper t y>tag maps a property in a composite repository to a property in a primary or contributing item
descriptor. This allows two or more contributing item descriptors to have properties with the same name.

Attributes

Attribute Description

name The name of this composite property.
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Example

<primary-item-descriptor-link>

Attribute

mapped- pr opert y- nane

Description

The name of the property in the primary or contributing item descriptor to
which this property maps (required).

queryabl e Boolean. Default: t r ue

required Boolean. Default: f al se

expert Boolean. Expert properties are not displayed in the default view of the ATG
Control Center.
Default: f al se

hi dden Boolean, if t r ue, suppresses display in the ATG Control Center.
Default: f al se

r eadabl e Boolean. Default: f al se

writable Boolean. Default: f al se

cat egory-resource

di spl ay- name-resource

If a resource bundle is specified for this property with the tag <at t ri but e
nane=r esour ceBundl e>, this attribute specifies the resource bundle key to
the property’s category. See Localizing SQL Repository Definitions (page 99).

If a resource bundle is specified for this property with the tag <at t ri but e
nane=r esour ceBundl e>, this attribute specifies the resource bundle key to
the property’s display name. See Localizing SQL Repository Definitions (page
99).

excl ude

Boolean. If setto t r ue, excludes this property from the composite item
descriptor. See Excluding Properties (page 282).

Default: f al se

<property nane="|dapFirst Nane" napped- property-nane="first Nane"
queryabl e="fal se" required="fal se" expert="fal se"
hi dden="fal se" readabl e="true" witable="true"
cat egory-resour ce="cat egoryBasi cs"
di spl ay- nane-r esour ce="I| dapFi r st Nane" >

</ property>

<! ELEMENT primary-itemdescriptor-link (link-via-id | |ink-via-property+)>
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Parent: <contributing-item-descriptor> (page 288)
The <primary-itemdescriptor-1|ink>tag specifies how to link items in contributing item descriptors to
items in the primary item descriptor, by embedding a <link-via-id> (page 291) tag or one or more <link-via-

property> (page 292) tags:

« Iftheprimary-itemdescriptor-Iinktagencloses a <link-via-id> (page 291) tag, the repository ID of
the item is used for linking.

« Iftheprimary-itemdescriptor-Iinktagencloses a <link-via-property> (page 292) tag, a unique item
property specified in the | i nk- vi a- pr operty tag is used for linking.

Examples

In the first example, the contributing item descriptor’s items are linked to the primary item descriptor’s items by
the common repository ID of the items:

<primary-itemdescriptor-1|ink>
<link-via-id/>
</primary-itemdescriptor-1|ink>

In the next example, a primary item is linked to an item in this contributing item descriptor if two conditions are
true:

+ The value of the primary item’s f i r st Name property matches the value of the contributing item's
user Fi r st Name property

+ The value of the primary item’s | ast Name property matches the value of the contributing item’s
user Last Nane property.

This is useful when no one property in the primary item descriptor or the contributing item descriptor is
uniquely valued. The relationships are AND'd together.

<primary-itemdescriptor-Iink>
<link-via-property primary="firstNanme" contributing="userFirstName"/>
<link-via-property primary="|astName" contributi ng="userLast Nane"/>
</primary-itemdescriptor-Iink>

See Link Methods (page 282) for more information.

<link-via-id>

<! ELEMENT | ink-via-id EMPTY>

Parent: <primary-item-descriptor-link> (page 290)

Thel i nk-vi a-i d tag specifies to use the item’s repository ID to link the primary item descriptor to the
contributing item descriptor.
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<link-via-property>

<! ELEMENT i nk-vi a- property EMPTY>

Parent: <primary-item-descriptor-link> (page 290)

Thel i nk-vi a- pr oper t y specifies to use one or more properties to link the primary item descriptor to the
contributing item descriptor.

Attributes

Attribute Description

primary The name of the property in the primary item descriptor used for linking. The
property name used is the name in the underlying repository and not the names in
the composite repository.

contributing The name of the property in the contributing item descriptor used for linking. The
property name used is the name in the underlying repository and not the names in
the composite repository.

DTD for Composite Repository Definition Files

The DTD for composite repository definition files is installed in the archive <ATGL1di r >/ DAS/ | i b/
cl asses. j ar. It can also be referenced with this URL:

http://ww. at g. conf dt ds/ gsa/ conposite-repository_1.0.dtd

<?xm encodi ng="UTF- 8" ?>

<I-- -->

<l-- conposite-repository_1.0.dtd - Conposite Repository configuration spec -->
<!-- @ersion $ld: //product/DAS/ version/11.0/Java/at g/ dtds/conposite

-reposi tory/ conposite-repository_1.0.dtd#1 $$Change: 531151 $ -->

<l-- -->

<!-- Flag datatype, and values -->

<IENTITY %flag "(true | false)">

<l-- The attribute tag is used to specify the list of feature descriptor val ues --
>

<! ELEMENT attribute EMPTY>

<I ATTLI ST attribute

name CDATA #REQUI RED

val ue CDATA #REQUI RED

dat a-type CDATA #1 MPLI ED
>
<l-- -->
<!-- conposite-repository-configuration - top level elenent -->

18 Composite Repositories



<l-- -->

<! ELEMENT conposite-repository-tenplate (header?, itemdescriptor*)>

<l-- The header -->
<! ELEMENT header (nanme?, author*, version?, description?)>

<!-- Nanme of tenplate -->
<! ELEMENT nane (#PCDATA) >

<!-- The author(s) -->
<! ELEMENT aut hor (#PCDATA) >

<l-- Version string -->
<! ELEMENT ver si on (#PCDATA) >

<!-- Description string -->
<! ELEMENT descri ption (#PCDATA) >

<l-- -->
<l-- conposite-view el enent: -->
<l-- The definition of a viewas it appears to code that calls the -->
<l-- conposite repository. -->
<l-- -->

<! ELEMENT itemdescriptor (attribute*, primary-itemdescriptor, contributing-item
-descriptor*)>

<I ATTLI ST item descri ptor
name CDATA #REQUI RED
default 9% ag; "fal se"
di spl ay- property CDATA #l MPLI ED
di spl ay- nane-resource CDATA  #l MPLI ED
I'i nk- met hod CDATA #l MPLI ED
contributing-itemcreation-policy CDATA #l MPLI ED
nul | -contributing-itempolicy CDATA #l MPLI ED

>

<l-- -->
<l-- The primary itemdescriptor definition -->
<l-- The primary view s propertty val ues take precedence over -->
<l-- contributing views' property values. Also, a conposite items -->
<l-- primary item provides the conposite items id. -->
<l--  The repository-nucl eus-nane and vi ew nane specify the primary -->
<l-- view. The unique-id-property specifies which property inthe -->
<l-- uniquely identifies items in the primry view -->
<l-- -->

<! ELEMENT primary-itemdescriptor (property*)>

<I ATTLI ST primary-itemdescri ptor

nanme CDATA #REQUI RED

reposi tory-nucl eus- nanme CDATA #REQUI RED
repository-itemdescriptor-nanme CDATA #REQUI RED
al | - properties-propagate % | ag; "fal se"

al | -properties-queryabl e % | ag; "true"

<l ELEMENT contri buting-itemdescriptor (property*, primary-itemdescriptor-link)>

<I ATTLI ST contri buting-itemdescriptor
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Sample Composite Repository Definition File

nane CDATA #REQUI RED
reposi tory-nucl eus- nanme CDATA #REQUI RED
repository-itemdescriptor-nane CDATA #REQUI RED
al | -properties-propagate %1 ag; "fal se"
al | - properties-queryabl e % | ag; "true"
>
<! ELEMENT property (attribute*)>
<! ATTLI ST property
nanme CDATA #1 MPLI ED
mapped- property- nane CDATA #REQUI RED
queryabl e % | ag; "true"
required % | ag; "fal se"
expert % | ag; "fal se"
hi dden % | ag; "fal se"
readabl e % | ag; "true"
witable % | ag; "true"
cat egory-resource CDATA #| MPLI ED
di spl ay- nane-r esour ce CDATA #1 MPLI ED
excl ude % | ag; "fal se"

<! ELEMENT primary-itemdescriptor-link (link-via-id |

<! ELEMENT I i nk-via-id EMPTY>

<! ELEMENT | i nk-vi a-property EMPTY>

<I ATTLI ST | i nk-vi a- property

primary CDATA #REQUI RED
contributing CDATA #REQUI RED
sort-property %1 ag; #| MPLI ED

I'i nk-vi a- property+) >

<?xm version="1.0" encodi ng="| SO 8859-1" ?>

<! DOCTYPE scenari o- manager - conf i

PUBLIC "-//Art Technol ogy G oup,

guration

Inc.//DTD Scenari o Manager//EN'

"http://ww. atg. coni dt ds/ conposite-repository/conposite-repository_1.0.dtd' >

<l-- conposite repository defini
<conposite-repository-tenpl ate>

tion -->

<l-- Header simlar to GSA DID -->

<header >
<l-- nane of this docunent -

->

<nane>A sanpl e Conposite Repository tenplate</name>

<!-- author of this docunent

>

<aut hor >Gr aham Mat her </ aut hor >
<l-- version of this docunent -->
<versi on>$Change: 226591 $$DateTi ne: 2002/ 01/22 15:50:56 $$Author: gm $

</ versi on>
</ header >
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<!-- conposite itemdescriptor definition -->

<!-- panme: nane of the conposite itemdescriptor -->

<l-- default: is this the conposite repository's default itemdescriptor? -->
<!-- display-property: the property used when display itens of this type -->
<!-- displ ay-name-resource: resource which defines the display nane -->

<itemdescriptor nane="conpositeUser" default="true"
di spl ay- property="fooProperty"
di spl ay- nane-resour ce="itenDescri ptor User">

<!-- resource bundle fromwhence this itemdescriptor's resources cone -->
<attribute nanme="resourceBundl e"
val ue="at g. userprofiling. ConpositeProfil eTenpl at eResour ces"
data-type="string"/>

<l-- icon for itens of this type -->
<attribute name="icon" val ue="userlcon" data-type="string"/>
<l-- "basics" category sort priority -->

<attribute nanme="categoryBasi csPriority" value="10" data-type="int"/>

<I-- primary view definition -->
<l-- panme: the nane of the prinmary view, as it appears internally to the
conposite repository. The primary view and all conposite views nust have
uni que internal view nanes -->

<!-- repository-nucl eus-nanme: the nucleus path of the repository in which
the primary view resides -->
<l-- repository-itemdescriptor-name: the nanme of the viewin the given

repository which acts as the primary itemdescriptor for this conposite item
descriptor -->

<l-- all-properties-propagate: if true, conposite repository attenpts to
make all properties in the prinmary itemdescriptor available in the
conposite itemdescriptor. Default is false -->

<l-- all-properties-queryable: if true, all properties in the view are
queryabl e unl ess otherwi se specified. |If false, all properties are not

queryabl e unl ess otherw se specified. default is true -->
<primary-itemdescriptor name="user"

reposi tory-nucl eus-name="/ at g/ userprofiling/ Profil eAdapt er Reposi tory"

repository-itemdescri ptor-nane="user"

al | - properties-propagate="true"

al | -properties-queryabl e="true">

<l--
Can al so contain explicit property mappings and explicit property exclusions

-->

<property napped- property-name="I| ast Nane" exclude="true"/>
<property mapped- property-nanme="email" exclude="true"/>

</primary-itemdescriptor>

<l-- contributing view definition -->

<l-- pane: the nane of this contributing view, as it appears to the conposite
repository -->

<!-- repository-nucl eus-name: the nucleus path of the repository in which the
primary view resides -->

<l-- repository-itemdescriptor-nane: the nane of the viewin the given

repository which acts as the primary item descriptor for this conposite item
descriptor -->

<l-- all-properties-propagate: if true, conposite repository attenpts to make
all properties in the primary item descriptor available in the conposite item
descriptor. Default is false -->
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<l-- all-properties-queryable: if true, all properties in the view are
queryabl e unl ess otherw se specified. |If false, all properties are not
queryabl e unl ess otherw se specified. default is true -->

<contributing-itemdescriptor name="UserProfil e- LDAP"
reposi tory-nucl eus- name="/ at g/ adapt er/ | dap/ LDAPReposi t ory"
repository-itemdescriptor-nane="user"
al | - properties-propagate="true"
al | -properties-queryabl e="true">

<l-- explicit property mapping

sonmetinmes it's advantageous to explicitly map a property in a conposite view
to a particular property in either the primary or a contributing view.

For exanpl e, perhaps two contributing views have properties with the sane
nane. This gets around the "no contributing views with sane property nanes"

rule

-->

<!-- npanme: nanme of this conposite property -->

<!-- mappedPropertyName: the property to which this property nmaps -->
<l-- queryable: property queryable flag -->

<l-- required: property required flag-->

<l-- expert: property expert flag -->

<l-- hidden: property hidden flag -->

<!-- readable: property readable flag -->

<l-- witable: property witable flag -->

<!-- category-resource: resource for category nane -->
<!-- displ ay-name-resource: resource for display nane -->

<property nane="| dapFi rst Name" napped- property-nanme="first Nanme"
queryabl e="fal se" required="fal se" expert="fal se"

hi dden="f al se" readabl e="true" witable="true"

cat egory-resource="cat egor yBasi cs"

di spl ay- name- r esour ce="1| dapFi r st Nane" >

<!-- bundle for this property's resources -->

<attribute nane="resour ceBundl e"

val ue="at g. userprofiling. ConpositeProfil eTenpl at eResour ces"
dat a-type="string"/>

<l-- flag for ui being able to wite this property -->
<attribute name="uiwitable" value="true" data-type="bool ean"/>
<l-- maxi mumlength for this property -->

<attribute name="maxLength" val ue="32" data-type="int"/>

<!-- does this property's value have to be uni que? -->
<attribute name="uni que" val ue="true" data-type="bool ean"/>
<l-- sort priority -->

<attribute name="propertySortPriority" value="10" data-type="int"/>
</ property>

<l-- explicit property exclusion

Sonetinmes users will not want to expose absolutely every property from
the underlying primary and contributing views in the conposite view. An
explicit property renoval allows the user to make the conposite view
contain only those contributing properties that are desired

-->

<property napped- property-name="1ogi n" exclude="true"/>

<property mapped- property-nanme="password" exclude="true"/>

<property nmapped-property-name="id" exclude="true"/>
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<l--
2) a conposite view s property names are determ ned thusly:

a) If all-properties-propagate is true, all properties fromthe primry and
contributing views are conbined into the conposite view, retaining their
property nanes, property types, and any netadata they may have defi ned.

b) Al property exclusions are perforned. This neans that any properties
to be excluded are renoved fromthe conposite view

c) Al property mappings are perforned. This means that a primary or
contributing property that is to be nmapped gets renamed in the conposite
Vi ew.

d) If there are any two properties in the conposite view that have the sane
nane, error. The conposite repository requires that all conposite property
names map explicitly to only one primary or contributing property.

-->

<l-- the primary view |link describes howitens in the contributing view are
linked to itens in the primary view. For each primary-contributing

rel ati onship, the user picks a unique id attribute for the prinmary and the
contributing view. The attribute can be either the repository id of the
itemor a uniquely-valued property of the item(e.g. login). A primary item
is linked to a contributing itemif its unique id attribute val ue matches
the unique id attribute value of the contributing item There nust be at

| east one primary view link, but there is primary viewlink limt. -->

<l-- exanple: this primary view link defines a relationship where an itemin
the primary viewis linked to an itemin this contributing viewif the
contributing itemhas a repository id which is the sane as the prinmary

items id.
-->
<l--
<primary-itemdescriptor-1|ink>
<link-via-id/>
</primary-itemdescriptor-Iink>
-->

<l-- OR

This primary view link defines a relationship where a primary viewitemis
linked to an itemin this contributing viewif the value of the primary
items "login" property matches the value of the contributing items

"user Logi nNanme" property.

-->

<primary-itemdescriptor-Iink>
<link-vi a-property primary="1ogin" contributing="1ogin"/>
</primary-itemdescriptor-1link>

<l-- OR

This primary view link defines a relationship where a primary viewitemis
linked to an itemin this contributing viewif the value of the primary
items "firstNanme" property matches the value of the contributing items
"user First Name" property AND the value of the primary itenm s "I ast Nane"
property matches the value of the contributing itenmls "userlLast Nane"
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property. This is useful in the case where no one property in the primary
view or the contributing viewis uniquely valued. The rel ationships are
ANDed t oget her

<primary-itemdescriptor-Iink>
<link-via-property primary="firstName" contributing="userFirstName"/>
<link-via-property primary="1astNanme" contributing="userLast Nane"/>
</primary-itemdescriptor-I|ink>
-->

</contributing-itemdescriptor>

</itemdescriptor>
</ conposi te-repository-tenpl ate>
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19 Secured Repositories

The Oracle ATG Web Commerce secured repository system works in conjunction with the Oracle ATG Web
Commerce Security System to provide fine-grained access control to repository item descriptors, individual
repository items, and individual properties through Access Control List (ACL) settings.

This chapter includes the following sections:

+ Features and Architecture (page 299)

+ Creating a Secured Repository (page 301)

» ACL Syntax (page 309)

+ Secured Repository Definition File Tag Reference (page 311)
« DTD for Secured Repository Definition File (page 315)

» Secured Repository Example (page 305)

Features and Architecture

Secured repositories provide the following control features:

Feature Description
Control access to repository item Control who can create, add, remove, and query items defined
descriptors by an item descriptor; similar to controlling access to a whole

database table.

Control access to individual repository Control who can read, write, destroy, and query a repository
items item.; similar to controlling access to a single database row.
Control access to properties of all Control who can read or write a property in any repository item
repository items in a repository item defined by an item descriptor; similar to controlling access to a
descriptor database table column.

A default ACL can be assigned to all items in the item descriptor
that lack an explicit ACL.
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Feature Description

Control access to properties of an Control who can read or write a particular property in a
individual repository item repository item; similar to controlling the field of a database
table row.

An ACL that is assigned to a property overrides the ACL that is
specified for that property in the item descriptor definition.

Limit query results Control who can receive repository items that are returned by a
repository query.

Set ownership of a repository item At creation time, the current user is assigned as the owner of
the new repository item. The owner can query a repository item
and modify its ACL; otherwise this is simply an association of an
identity to an ltem.

Automatically generate ACLs for new When a repository item is created, it is assigned an ACL that
repository items is constructed out of an ACL fragment and a template for the
creator/owner (creator) and each group the owner belongs to.

These features are configured according to the needs of your application. Some features require additional
storage in the underlying repository, or can have a significant impact on performance (see Performance
Considerations (page 317) later in this chapter). Consequently, you should only enable those features that the
application requires.

Access rights

Access to secured repositories is managed by building ACLs that associate certain access rights with certain
identities—individual users, as well as groups, organizations, and roles that are associated with multiple users.
The following table lists access rights that apply to the secured repository system.

Note: Not all access rights are available in all implementations or instances of a secured repository.

Action/targets Access right
CREATE Repositoryltem Create a repository item with an item descriptor.
Descriptor

Note: Adding a new item to the repository also requires WRITE access to the
same Reposi toryl t enDescri ptor.

DELETE Repositoryltem Remove items of this Reposi t oryl t enDescri pt or type.

Descriptor
Note: Deleting an item also requires DESTROY access to that Item.

DESTROY Repositoryltem Remove the repository item from the repository and destroy its contents.

Note: Most secured repositories also require DELETE access to the item’s
Reposi toryltenDescriptor.

LIST Repositoryltem Query a repository item. LIST access is required in order for queries to return
this repository item. An item’s owner implicitly has LIST access.
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Action/targets

READ
RepositoryltemDescriptor
Repositoryltem

Property

Access right

Enable read access to items of this Reposi t oryI t enDescri pt or type; or
to the specified repository item; or to the specified item property.

READ_ACL
Repositoryltem

Inspect the ACL of a repository item. This access right is implicitly granted to
the repository item’s owner.

READ_OWNER
Repositoryltem

WRITE
RepositoryltemDescriptor
Repositoryltem

Property

WRITE_ACL
Repositoryltem

Inspect the owner of a repository item.

Enable addition of items of this Reposi t oryl t enDescri pt or type; or
updates to the contents of the specified repository item or the specified
item property.

Note: WRITE access to an item descriptor only enables addition of
repository items; it does not allow updates to repository items.

Change the ACL of a repository item. This access right is implicitly granted to
the repository item’s owner.

WRITE_OWNER
Repositoryltem

Change the owner of a repository item.

Note: Securing a repository does not provide complete security within an application: the unprotected
repository that it overlays is still available within the Nucleus name space, so it remains available to developers.
The Oracle ATG Web Commerce Control Center can be configured to hide unprotected repositories, and an
application can choose not to use an unprotected repository, so as not to expose unprotected data to end users.

Creating a Secured Repository

To overlay an existing repository with a secured repository:

1. Modify the Underlying Repository (page 301) by editing the definitions of the item descriptors you wish to

secure.

2. Configure the Secured Repository Adapter Component (page 302) component.

3. Register the Secured Repository Adapter Component (page 303).

4. Create the Secured Repository Definition File (page 304), an XML file that specifies access rights and owner
information. Access rights are specified with the syntax described in the ACL Syntax (page 309) section.

Modify the Underlying Repository

In order to secure a repository item descriptor, create a property that stores the ACL for that item. In order to
define an owner for an item type, also create a property that stores the owner’s name. For example:
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<i temdescriptor nanme="cheese">
<property name="country" data-type="string" />
<property name="runni ness" data-type="int" />
<property nane="ACL" data-type="string" />
<property nanme="cheeseOmner" conponent-type="user" />
</itemdescriptor>

The properties that you add to the underlying repository are identified in the secured repository definition file
by these two tags:

<owner - property name="val ue"/ >
<acl - property nanme="val ue"/>

For example, given the previous example, you update the secured repository’si t em descri pt or definition as
follows:

<acl - property nanme="ACL" />
<owner - property nanme="cheeseOmer" />

ACL property length constraints

The length of an ACL is limited by the amount of space available in the ACL property that is defined in the
unsecure (underlying) repository. An overlong ACL generates a repository exception when it is set. This problem
can occur when you use the cr eat e- gr oup- acl - t enpl at e in the secured repository definition to define an
ACL for the owner’s group, and the owner belongs to many groups.

To avoid this problem, define the ACL property as an array of strings, so the ACL is concatenated from the stored
substrings. For example:

<i temdescriptor nanme="cheese">

<tabl e nane="test_itens_acl s"
type="mul ti"
i d- col um- nanes="i d"
mul ti-col um-name="i ndex" >
<property nane="ACL" col um-nanes="acl" data-type="array"
conponent - dat a-t ype="stri ng">
<attribute name="naxFragnent Si ze" val ue="254"/>
</ property>
</tabl e>
</itemdescriptor>

The maxFr agnent Si ze attribute sets the maximum length of a string in any array index. The default value
is 254. Set maxFr agnment Si ze to the size of the database string column. For many databases, 254 is the
appropriate value for a VARCHAR of unspecified length.

Configure the Secured Repository Adapter Component
You configure a secured repository adapter component by setting the following properties:
+ Sclass (page 303)

* name (page 303)
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+ repositoryName (page 303)

+ repository (page 303)

+ configurationFile (page 303)

« securityConfiguration (page 303)
$class

Java class, one of the following:

+ Unversioned repository:
at g. adapt er. secur e. Generi cSecur edMut abl eReposi tory

+ Unversioned content repository:
at g. adapt er. secur e. Generi cSecur edMut abl Cont ent Reposi tory

+ Versioned repository:
at g. adapt er. secur e. Generi cSecur edMut abl eVer si onReposi t ory

+ Versioned content repository:
at g. adapt er. secur e. Gener i cSecur edMut abl eVer si onCont ent Reposi tory

name
A description of the Secured Repository component that appears in the ACC.
repositoryName
The name of the Secured Repository component. For example:
Secur edTest Repository
repository
The name of the underlying repository that the secured repository adapter acts on. For example:
Test Repository
configurationFile

The repository definition file used by the secured repository adapter. See Create the Secured Repository
Definition File (page 304). For example:

secured-test-repository. xm
securityConfiguration

The at g. securi ty. SecurityConfi gurati on component to use. For more information about security
policies and other security features, see the Managing Access Control chapter in the Platform Programming Guide.
For example:

[ at g/ dynano/ security/ Secur edReposi t orySecurityConfiguration

Register the Secured Repository Adapter Component

After you configure a secured repository adapter, you register it with the / at g/ r egi st ry/
Cont ent Reposi t ori es component, by adding ittoitsi ni ti al Reposi t ori es property:
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initial Repositories+=/SecuredTest Repository

This exposes the secured repository adapter to the ATG Control Center Repository Editor, and ensures its
activation on application startup.

Create the Secured Repository Definition File

The secured repository adapter’s conf i gur at i onFi | e property specifies an XML file that defines the behavior
of the secured repository. The default name of this file is secur ed- t est - r eposi t ory. xn . Its format is similar
to that of the definition file for the underlying repository, using the same i t em descri pt or and property
tags to delimit information about individual item descriptors and their related properties. The DTD for this file is
described later in this chapter, in DTD for Secured Repository Definition File (page 315).

The following table describes the attributes that can be defined for each item descriptor:

Attribute

Description

descri ptor-acl

The ACL that applies to the item descriptor. This can contain any access right
that applies to the item descriptor. The value of this tag is an ACL string, as
defined in the ACL Syntax (page 309) section.

defaul t-acl

The def aul t - acl element specifies the ACL that is applied to an item or
property descriptor when it has no other ACL. This ACL can contain any access
right that applies to the item descriptor or property. The value of this tag is an
ACL string, as defined in the ACL Syntax (page 309) section.

owner - property

This defines the name of the string property in the underlying repository that
is to be used to store the name of the owner of a repository item.

acl - property

creation-base-acl

This defines the name of the string property in the underlying repository that
is used to store the ACL for an individual repository item.

An ACL fragment that is inserted into the default ACL for a newly created
repository item. Typically this defines global access rights for administrators
and limited access rights for the user base as a whole. This ACL fragment can
contain any access right that applies to a repository item.

creation-owner-acl -
tenpl ate

An ACL template that is used to generate an ACL fragment that applies to the
owner (creator) of a newly created repository item. This is a standard format
ACL string with a dollar sign ($) used to indicate the owner identity. No other
identities may be used in the template.

creation-group-acl -
tenpl ate

An ACL template that is used to generate an ACL fragment that applies to each
group that the owner (creator) is a member of in a newly created repository
item. This is a standard format ACL string with a dollar sign ($) used to indicate
the group identity. No other identities may be used in the template.

Because a user may have a great many groups that they are a member of,

it is suggested that this feature be used sparingly. For example, the ACC

adm n user may have enough groups to create an ACL that is too large for the
example repository. For a description of what constitutes membership in a
group, see Group Membership (page 305).

304
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You can use a subset of these options to define ACLs for properties as well as item descriptors:

descri ptor - acl

def aul t - acl

acl - property
creation-base-acl
creation-owner-acl-tenplate
creation-group-acl-tenplate

See also the Secured Repository Definition File Tag Reference (page 311).
Group Membership

An identity is considered to be a group that the owner (creator) is a member of if the owner’s Persona lists it with
its get SubPer sonae() call. Exactly what is returned by this call varies according to the implementation of the
User Authority.

The standard User Authority used here is implemented on top of the User Directory interface, and includes every
Effective Principal of the user as a sub-Persona. For the Profile User Directory, this includes all Organizations,
Roles, and Relative Roles of the user as well as all Organizations, Roles and Relative Roles of any Organization
they are members of (explicitly or implicitly). For the Admin User Directory, this includes all Groups that the ACC
account is a member of, but not the Privileges that the Group is assigned.

ACLs and Personae

When creating ACLs, the Personae that are used for user identities must be created by the same User Authority
that is used by the secured repository. The User Authority must not be a proxy even if the Personae produced by
a proxy test are equivalent to the Personae produced by the User Authority for which it is a proxy. This is because
the identity name spaces used by a User Authority and its proxies may not be the same, and the ACL parser
cannot support multiple identity namespaces.

Secured Repository Example

This example shows how to add security to a simple repository. This repository contains a single secured item
type with two properties, one secure and one unsecure.

You create a secure repository in the following steps:

1. Modify the SQL for the Repository Data Store (page 305).

2. Modify the XML definition file (page 306) of the unsecure repository.
3. Define the Secured Repository Adapter’s Definition File (page 307).
4. Configure a Secured Repository Adapter Component (page 308).

5. Register the Repositories (page 309).

Modify the SQL for the Repository Data Store

The original SQL looks like this:
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-- test-repository. ddl

create table test_itens (

-- the ID of this item

id varchar,

-- a secured property of this item
secured_property varchar,

-- an unsecured property

unsecur ed_property varchar,

)

Modifications

Add three fields to the SQL to enable storage of security information for the repository item’s owner and ACL,
and the secured property’s ACL:

The modified SQL looks like this (changes are in boldface):

-- Modified test-repository.ddl
create table test_itens (

-- the ID of this item

id varchar,

-- a secured property of this item
secured_property varchar,

-- an unsecured property

unsecur ed_property varchar,

-- the owner of this item

i tem owner varchar,

-- the ACL that applies to this item
item acl varchar,

-- the ACL that applies to this itenmls secured val ue
secured_property_acl varchar

Modify the XML definition file

The original repository definition file looks like this:

# test-repository.xm
<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD Dynano Security//EN'
"http://ww. at g. comf dt ds/ gsa/ gsa_1. 0. dtd">
<gsa-tenpl at e>
<header >
<nane>Test Repository</nanme>
</ header >
<itemdescriptor name="test_itens" default="true">
<tabl e nane="test_itens" type="primary" id-colum-nanmes="id">
<property nanme="secured_property" col um-nanes="secured_property"
dat a-type="string"/>
<property nane="unsecured_property" col um-nanes="unsecured_property"
data-type="string"/>
</tabl e>
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</itemdescriptor>
</ gsa-tenpl at e>

Modifications

As with the SQL, you must add properties to the repository definition as follows (changes are in boldface):

<l-- Mdified test-repository.xm -->
<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE gsa-tenpl ate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD Dynanp Security//EN'
"http://ww. atg. conf dtds/ gsa/gsa_1.0.dtd">
<gsa-tenpl at e>
<header >
<nane>Test Repository</name>
</ header >
<itemdescriptor name="test_itens" default="true">
<tabl e name="test _itens" type="primary" id-col um-nanmes="id">
<property nanme="secured_property" col um-nanes="secured_property"
dat a-type="string"/>
<property nane="unsecured_property" col um-nanes="unsecured_property"
data-type="string"/>
<property nanme="itemowner" columm-nanmes="itemowner" data-type="string"/>
<property nane="itemacl" colum-nanes="itemacl" data-type="string"/>
<property nanme="secured_property_acl" col um-nanmes="secured_property_acl"
dat a-type="string"/>
</tabl e>
</itemdescriptor>
</ gsa-tenpl at e>

Define the Secured Repository Adapter’s Definition File

Create the secured repository layer over this SQL repository. The secured repository’s XML definition file looks
like this:

<!-- secured-test-repository.xm -->
<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE secured-repository-tenplate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD Dynano Security//EN'
"http://ww. at g. conf dt ds/ security/secured_repository_tenplate_1.1.dtd">
<secured-repository-tenpl at e>
<itemdescriptor name="test_itens">

<l-- The ACL that applies to the itemview descriptor -->
<descri ptor-acl val ue="Adni n$rol e$adni ni st rat ors- group:

read, wite,create, del et e; Adm n$r ol e$everyone- group: read"/ >

<l-- The property where the ownership is stored -->
<owner - property nanme="item owner"/>

<l-- The property where ACL is stored in -->
<acl - property nane="itemacl"/>

<l-- An ACL fragnment that is assigned to all newitenms -->
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<creation-base-acl val ue="Adnm n$rol e$adm ni strators-group:
read, wite, list,destroy, read_owner,wite_owner,read_acl,wite_acl;
Admi n$rol e$everyone-group: read, list"/>

<!-- Access rights assigned to the owner when an itemis created -->
<creation-owner-acl-tenplate value="$:read, wite,list,destroy"/>

<!-- Access rights assigned to all owner groups when an itemis created.
WARNI NG This feature can be dangerous. -->
<creation-group-acl-tenplate value="%$:read,list"/>

<property nane="secured_property">
<l-- The ACL that applies to this property across all repository itenms -->
<descri ptor-acl val ue="Adm n$rol e$admi ni strat ors-group:
read, wite; Adm n$rol e$everyone-group: read"/ >

<!-- The nane of the item property where this property's ACL is stored. -->
<acl - property nane="secured_property_acl"/>

<l-- An ACL fragnment assigned to this property when an itemis created. -->
<creation-base-acl val ue="Adm n$rol e$adni ni strators-group:read, wite"/>

<!-- Access rights assigned to the owner when an itemis created -->
<creation-owner-acl-tenplate value="$:read, wite"/>

<!-- Access rights assigned to all owner groups when an itemis created.
WARNI NG This feature can be dangerous. -->
<creation-group-acl-tenplate value="$:read,wite"/>

</ property>
</itemdescriptor>
</ secur ed-reposi tory-tenpl ate>

Configure a Secured Repository Adapter Component

Configure the secured repository adapter component as follows:

# Secur edTest Reposi tory. properties

$cl ass=at g. adapt er . secur e. Generi cSecur edMut abl eReposi tory
$scope=gl obal

name=Test repository for the secured repository inplenmentation
reposi t or yNane=Secur edTest Reposi tory

# the repository that we're w apping

reposi tory=Test Repository

# The tenplate file that configures the repository
configurationFil e=secured-test-repository.xn

# The security configuration conponent used by the repository
securityConfi guration=/atg/ dynano/ security/ Secur edReposi torySecurityConfiguration
# Various Dynanp services we need

XM.Tool sFact ory=/ at g/ dynano/ servi ce/ xm / XM_.Tool sFactory
transacti onManager =/ at g/ dynano/ t r ansact i on/ Transact i onManager

Note: The previous example uses the cr eat i on- gr oup- acl - t enpl at e feature for both repository items and
the secured property. This setting should generally be removed if you are setting up a repository based on this
code. For more information, see <creation-group-acl-template> (page 314).

308
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Register the Repositories

In order to expose the two repositories to the ATG Control Center Repository Editor, and to activate them on
application startup, you must add them to thei ni ti al Reposi t ori es property of the/ at g/ regi stry/
Cont ent Reposi t ori es component:

initial Repositories+=/Test Repository,/SecuredTest Repository

ACL Syntax

ACL strings in Oracle ATG Web Commerce are made up of a series of Access Control Entries (ACEs) separated
from each other by semicolons:

ACL ::= ACE[ ';' ACE ]+

Each ACE is made up of colon-delimited parts:
+ Identity

« List of access rights

These can be surrounded by an ACE type specifier that determines whether the ACE grants or denies rights:

ACE ::= (
( IDENTITY ':' ACCESS_RIGHTS LIST ) |
( ( "grant" | "deny" ) '{' IDENTITY ':' ACCESS RI GHTS LIST '}' )

)

The " gr ant " modifier is the default, and can be omitted. If a " deny" ACE exists where a " gr ant " ACE also
applies, the standard security policy denies access.

An identity is the literal string used by the User Authority to look up the identity’s Persona. The standard User
Authority (/ at g/ dynanmo/ securi t y/ User Aut hor i t y in Nucleus) encodes the identity as follows:

UD_IDENTITY ::= UD-nanme '$' principal-type '$ UD principal-key '$ partition-type '$'
partition-id

where:

+ UD nane is the name of the User Directory as configured in the User Directory User Authority (usually Admi n
for the ACC account database, or Pr of i | e for the Profile Repository)

» principal-type isuser,orgorrole

« UD-pri nci pal - key is the primary key for looking up the principal in the User Directory. The primary key
varies among User Directory implementations. The primary key is a numeric ID for Profile User Directories, but
is the account name—for example, adni n, adni ni st r at or s- gr oup—for the ACC account User Directory.

« partition-type is an optional element that specifies whether the principal key is unique to a site or a
profile realm. Include one of the values: si t e or pr of i | eReal m See information about sites and profile
realms in the Multisite Administration Guide.

+ partition-idisan optional identifier of the site or profile realm.

Oracle ATG Web Commerce comes configured with three other User Authorities:
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« /at g/ dynanmo/ security/ Admi nUser Aut hori ty for looking up ACC accounts
« /atg/userprofiling/ProfileUserAuthority forlooking up Profile accounts
+ [ at g/ dynano/ servi ce/ j 2ee/ J2EEUser Aut hor i t y for looking up J2EE accounts and roles.

These user authorities look up Persona information based on the unencoded name of the identity and are
typically used for performing authentication. They are, however, front-ends for the standard User Authority
and produce Personae that are equivalent to those produced by the standard User Authority. (Note the caveat
regarding the mixing of User Authorities in the Create the Secured Repository Definition File (page 304): ACLs
and Personae (page 305) topic.)

The list of access rights is a comma-separated list of access right names:

access-right-list ::= access-right [ ',' access-right ]+

Standard Access Rights

The standard access right names are:

create

del ete
destroy
execut e
Iist
privilege
read
read_acl
read_owner
renane
traverse
wite
wite_ac
write_owner

Only the access rights appropriate for the ACL context are allowed. Access right names are tokens and cannot be
internationalized.

ACL Examples

The following examples are coded using the syntax used by the standard / at g/ dynano/ securi ty/
User Aut hori ty component.

The following ACL grants everyone with an ACC account the ability to read:
Adm n$r ol eSever yone- gr oup: r ead;

Note that you should always end ACL strings with a semi-colon, as shown, even when the string is the last one in
a list. Do not start ACLs with a semi-colon. Following this convention is important because it ensures that ACLs
are interpreted correctly after XML-combine operations.

The following ACL grants the ACC adni n account the ability to read and write, but every other ACC user only the
ability to read:

Admi n$user $admi n: list,read, wite;
Adm n$r ol eSever yone-group: | i st, read;
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The following ACL grants the ACC Administrators group the ability to read, write and delete, but denies the
ability to write and delete to ACC user Fnor d even if he is a member of the Administrators group:

Adnmi n$r ol e$adni ni strators-group:
list,read,wite,del ete; deny{ Admi n$user $Fnord: wi te, del ete};

Secured Repository Definition File Tag Reference

This section describes all XML tags that can be used in a secured repository definition file, as defined in the DTD

for Secured Repository Definition File (page 315).

<secured-repository-template>

<! ELEMENT secured-repository-tenplate (itemdescriptor)*>

The secur ed- r eposi t ory- t enpl at e tag encloses the whole secured repository definition. The secur ed-
reposi tory-tenpl at e tag encloses onei t em descri pt or tag for each item descriptor in the underlying
repository for which you want to specify access rights.

Example

<secur ed-reposi tory-tenpl at e>
<itemdescriptor name="..." />

</ secur ed-reposi tory-tenpl ate>

<item-descriptor> secured repository

<l ELEMENT itemdescriptor (<descriptor-acl> (page 312) |
<owner - property> (page 313) |
<def aul t-acl > (page 312) |
<creation-base-acl > (page 313) |
<creation-owner-acl -tenpl at e> (page 314) |
<creation-group-acl-tenpl ate> (page 314) | property)*>

You should include onei t em descri pt or tag for each item descriptor in the underlying repository for
which you want to specify access rights. Unlike the i t em descri pt or tagin the SQL repository, theitem
descri pt or tagin the secured repository has just one attribute, nane, which must be the same as the nane
attribute in the underlying repository’s i t em descri pt or tag.

Example

<itemdescriptor nane="feature">

<descri ptor-acl value="..."/>
<owner - property name="..."/>
<acl -property nane="..."/>
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</itemdescriptor>

<property> secured repository

<! ELEMENT property (<descriptor-acl> (page 312) |
<def aul t-acl > (page 312) |
<creation-base-acl > (page 313) |
<creation-owner-acl -tenpl at e> (page 314) |
<creation-group-acl-tenpl ate> (page 314))*>

Parent:

To apply access rights at the property level, rather than to the whole item, you can use the pr oper t y tag.

Example

<property nane="yunm ness">
<descri ptor-acl value="..."/>
<acl - property name="yumy_acl "/>
<creation-base-acl value="...

</ property>

<default-acl>

<! ELEMENT defaul t-acl (#PCDATA)>

Parent: <i t em descri pt or >, <property>

The def aul t - acl element specifies the ACL that is applied to an item or property descriptor when it has no
other ACL. This ACL can contain any access right that applies to the item descriptor or property. The val ue
attribute of the tag is an ACL string, using the syntax described in the ACL Syntax (page 309) section.

Example

<def aul t-acl val ue="Adm n$rol e$everyone-group:list,read;"/>

<descriptor-acl>

<! ELEMENT descri ptor-acl (#PCDATA) >

Parent: <i t em descri pt or >, <property>

The descri ptor-acl element specifies the ACL that applies to the item or property specified by the enclosing
i temdescri ptor tag or property tag. This ACL can contain any access right that applies to the item
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Example

descriptor or property. The val ue attribute of the tag is an ACL string, using the syntax described in the ACL
Syntax (page 309) section.

<descri ptor-acl val ue="Adm n$rol e$adm ni strators-group:list,read, wite;
Admi n$r ol e$everyone-group: list,read;"/>

<owner-property>

<! ELEMENT owner - property (#PCDATA) >

Example

Parent: <i t em descri pt or >

The owner - pr oper t y tag has one attribute, name, which specifies the name attribute of the property that stores
the owner of the item in the underlying repository.

If the item descriptor in the underlying repository stores the name of the item’s owner in a property named
i t em owner, the owner - proper t y tag looks like this:

<owner - property nanme="item owner"/>

<acl-property>

<! ELEMENT acl - property (#PCDATA) >

Example

Parent: <i t em descri pt or >, <property>

The acl - pr oper t y tag has one attribute, name, which specifies the nane attribute of the property that stores
the ACL of the item in the underlying repository.

If the item descriptor in the underlying repository stores the item’s ACL in a property named i t em acl , the
acl - proper t y tag would look like this:

<acl -property nane="item.acl"/>

<creation-base-acl>

<! ELEMENT creati on-base-acl (#PCDATA) >

Parent: <i t em descri pt or >, <property>
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Example

Thecreati on- base- acl tag defines an ACL fragment that is inserted into the default ACL for a newly created
repository item or property. Typically this defines global access rights for administrators and limited access
rights for the user base as a whole. This ACL fragment can contain any access right that applies to a repository
item or property.

The following example gives all access rights to the administrators group, but only r ead and | i st rights to
everyone else:

<creation-base-acl val ue="Adm n$rol e$adni ni strators-group:
read,wite,list,destroy, read_owner,wite_owner,read_acl,wite_acl;
Admi n$rol e$everyone-group:read, list;"/>

<creation-owner-acl-template>

<! ELEMENT creati on-owner -acl -t enpl at e (#PCDATA) >

Example

Parent: <i t em descri pt or >, <property>

Thecreati on- owner - acl - t enpl at e tag specifies an ACL template that is used to generate an ACL fragment
that applies to the owner (creator) of a newly created repository item. This is a standard format ACL string with a
dollar sign ($) used to indicate the owner identity. No other identities may be used in the template.

The following example gives the owners of an item access rights to read, write, list, or destroy items they own:

<creation-owner-acl-tenplate value="$:read,wite,list,destroy;"/>

<creation-group-acl-template>

<! ELEMENT creati on-group-acl -tenpl ate (#PCDATA) >

Example

Parent: <i t em descri pt or >, <property>

Thecreati on- gr oup- acl - t enpl at e tag specifies an ACL template that is used to generate an ACL fragment
that applies to each group that the owner is a member of in a newly created repository item. This is a standard
format ACL string with a dollar sign ($) used to indicate the group identity. No other identities may be used in
the template.

Because a user may be a member of a large number of groups, you should use this feature sparingly. It can result
in ACL strings that are too long to be stored in your repository’s ACL property. For example, the ACC adni n user

may have enough groups to create an ACL that is too large for the example repository. For a description of what

constitutes membership in a group, see Group Membership (page 305).

The following example gives r ead and | i st access rights to every member of every group of which the item'’s
owner is a member:
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<creation-group-acl-tenplate value="$:read, list;"/>

DTD for Secured Repository Definition File

The document type definition (DTD) for a secured repository definition is available at:
http://ww. atg. conf dt ds/ security/secured_repository_tenplate_1.1.dtd

The secured repository definition DTD looks like this:

<?xm encodi ng="UTF- 8" ?>

<I-- -->
<!-- secured_repository_tenplate.dtd - Definition spec for secured -->
<l-- repositories S

<l-- Version: $Change: 166603 $$DateTi me: 2001/04/20 20:05:51 $$Aut hor:
bbarber $ -->

<l-- -->
<l-- -->
<l-- secured-repository-tenplate - top |level elenent -->
<I-- -->

<! ELEMENT secured-repository-tenplate (itemdescriptor)*>

<l-- -->
<l-- account specifications - define an account of a particular type -->
<l-- -->

<l ELEMENT itemdescriptor (descriptor-acl |
owner - property |
defaul t-acl |
creation-base-acl |
creation-owner-acl-tenplate |
creation-group-acl-tenplate | property)*>

<I ATTLI ST i temdescri ptor

name CDATA #REQUI RED
>

<! ELEMENT property (descriptor-acl |
defaul t-acl |
creation-base-acl |
creation-owner-acl-tenplate |
creation-group-acl-tenpl ate)*>
<! ATTLI ST property

name CDATA #REQUI RED
>
<I-- -->
<!-- descriptor-acl - specifies the ACL that is applied to either an -->
<l-- itemor property descriptor -->
<I-- -->
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<! ELEMENT descri ptor-acl (#PCDATA) >

<! ATTLI ST descri ptor-acl

val ue CDATA #REQUI RED
>
<l-- -->
<l-- default-acl - specifies the ACL that is applied to either an -->
<l-- itemor property descriptor when it has no other -->
<l-- ACL -->
<I-- -->
<! ELEMENT defaul t-acl (#PCDATA) >
<! ATTLI ST defaul t - acl

val ue CDATA #REQUI RED
>
<l-- -->
<l-- owner-property - specifies the name of the property in which -->
<l-- the nanme of the owner of the itemis stored -->
<l-- -->
<! ELEMENT owner - property (#PCDATA) >
<I ATTLI ST owner-property

name CDATA #REQUI RED
>
<l-- -->
<l-- acl-property - specifies the name of the property in which -->
<l-- the ACL for the itemor property is stored -->
<l-- -->
<! ELEMENT acl - property (#PCDATA) >
<I ATTLI ST acl - property

nanme CDATA #REQUI RED
>
<l-- -->
<l-- creation-base-acl - specifies the base ACL fragnment that wll -->
<l-- be applied to all new itens or properties -->
<l-- when they are created -->
<l-- -->
<! ELEMENT creati on-base-acl (#PCDATA) >
<! ATTLI ST creati on- base- acl

val ue CDATA #REQUI RED
>
<I-- -->
<l-- creation-owner-acl-tenplate - specifies the ACL fragnent -->
<l-- tenplate that will be applied to -->
<l-- all newitens or properties when -->
<l-- they are created, utilizing the -->
<l-- owner (creator) of the object as -->
<l-- the identity in all ACEs. -->
<l-- -->
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<! ELEMENT creati on-owner - acl -tenpl ate (#PCDATA) >

<! ATTLI ST creati on-owner-acl-tenpl ate

val ue CDATA #REQUI RED

>

<l-- -->
<l-- creation-group-acl-tenplate - specifies the ACL fragnent -->
<l-- tenplate that will be applied to -->
<l-- all newitens or properties when -->
<l-- they are created, utilizing each -->
<l-- of the groups that the owner -->
<l-- (creator) of the object is a -->
<l-- menber of as the identities in -->
<l-- al | ACEs. -->
<l-- -->

<! ELEMENT creati on-group-acl -tenpl ate (#PCDATA) >

<I ATTLI ST creati on-group-acl -tenpl ate
val ue CDATA #REQUI RED
>

Performance Considerations

While care is taken to maintain high performance, use of the secured repository does have some impact on the
performance of the repository and, in some cases, the impact is considerable.

For access control defined at the item descriptor level (for example, Reposi tory. getlten(),

Mut abl eReposi tory. createl ten(), Mut abl eReposi tory. addl ten{(),

Mut abl eReposi t ory. updat el t en() ) the overhead of handling access checks amounts to the testing of the
access control list for the item descriptor. This is normally minimal.

The exception to this rule is with the use of the Reposi t or yVi ew. execut eQuer y() and

Reposi t or yVi ew. execut eCount Quer y() family of methods whenever ACLs are specified for individual
repository items. In this case, the ACL of each repository item must be consulted to determine if it should be
allowed in the result of the query, or counted as part of a count query. If the result set is large, the time required
to parse and check all ACLs can be long. Furthermore, in the count query case, a full query must be done and its
results counted. Thus, if your application uses count queries to limit expensive queries, the features afforded by a
secured repository are very expensive.

Access control overhead at the repository item level is noticeable, but is incremental. When the repository item
is loaded, its ACL is parsed before any access checking occurs. Results of ACL parsing are cached to improve
performance where possible. If ACLs are not being stored for each individual repository item, no parsing needs
to be done beyond what is done during the initialization of the secured repository.

Because the secured repository sits on top of an underlying repository, you can consider whether features that
need best possible performance should be written to use the underlying repository rather than going through
the secured repository at the cost of the security features.
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Exceptions Thrown by the Secured Repository

Most methods implemented by the secured repository can throw any exception that is a sub-class of
atg. security. SecurityException.Each method that can throw a Securi t yExcept i on is marked
appropriately in one of the following interfaces:

* SecuredRepository

* Secur edMit abl eReposi tory

* SecuredRepositoryltenDescriptor
* Secur edRepositoryVi ew

* SecuredRepositoryltem

Methods that are inherited from the normal Repository interfaces and are marked as

capable of throwing an at g. r eposi t ory. Reposi t or yExcept i on instead throw

anat g. repository. RepositorySecurityException.You can use the method

Reposi t orySecuri t yExcepti on. get Securit yExcepti on() to determine the nested exception.

Two methods do not throw a Reposi t or yExcept i on:
* Repositoryltem get PropertyVal ue()
* Muit abl eReposi toryltem set PropertyVal ue()

It is necessary, however, for them to throw a Secur i t yExcept i on, so they throw
anatg. security. Runti meSecurityException.You can use the method
Runti meSecurit yException. get SecurityExcepti on() to determine the nested exception.
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20 LDAP Repositories

The Oracle ATG Web Commerce LDAP Repository is an implementation of the Repository API that enables you to
store and access profile data in an LDAP (Lightweight Directory Access Protocol) directory. The LDAP repository
is similar in functionality to the SQL repository, as described earlier in this guide. While by default Oracle ATG
Web Commerce Scenario Personalization is configured to use an SQL profile repository, you can change the
configuration to use an LDAP repository instead. See the Personalization Programming Guide for information
about configuring Oracle ATG Web Commerce to use an LDAP profile repository. LDAP directories are widely
used to store personnel information and other kinds of data. LDAP repository lets you to tap into the profile data
you already have in an LDAP directory, and to share user information across multiple applications.

Also, you can configure Oracle ATG Web Commerce’s application security scheme to use an LDAP repository,
rather than an SQL repository. See the Managing Access Control chapter in the Platform Programming Guide for
more information.

Just like the SQL repository, the LDAP repository implements the Oracle ATG Web Commerce Repository API to
allow you to store, access, modify, and query user profile information. As in the SQL repository, repository items
are first created as transient items (RAM profiles); they become persistent after they are added to the database.

It is important to note, however, that the LDAP repository implementation is not specific to user profiles in any
way. Because an LDAP directory can be used to store any kind of data—people, groups, mailing lists, documents,
printers—you can use the LDAP repository to expose any of that data in Oracle ATG Web Commerce. This
chapter focuses on using LDAP as a profile repository, because that is the most common application of LDAP.
However, other uses are possible.

Note: If you are using Oracle Access Management to provide Single Sign On functionality, ATG Business Control
Center user profiles must be stored in an LDAP repository for authentication. Refer to the Using Oracle Access
Manager for Single Sign On section of the Installation and Configuration Guide.

This chapter includes the following sections:

+ Overview: Setting Up an LDAP Repository (page 320): An overview of the steps you should take in
designing and setting up an LDAP repository.

+ LDAP Directory Primer (page 320): A brief introduction to LDAP concepts and terminology

+ LDAP Repository Architecture (page 324): A description of the way item descriptors and repository items
work in the LDAP repository.

* Repository Views in the LDAP Repository (page 331): How multiple Repository Views can support multiple
item descriptors in the same repository.

+ LDAP Repository Queries (page 333): A brief look at how queries work in the LDAP repository.

+ Configuring LDAP Repository Components (page 334): How to configure the components that make up the
LDAP repository
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LDAP Repository Definition Tag Reference (page 341): A detailed reference on the XML tags used to define
an LDAP repository.

Sample LDAP Repository Definition File (page 351): An example of an XML file that defines a simple LDAP
repository.

DTD for LDAP Repository Definition Files (page 352): The XML DTD for LDAP repository definitions.

Overview: Setting Up an LDAP Repository

Setting up an LDAP repository on Oracle ATG Web Commerce involves the following steps:

1.

Create the LDAP schema on your LDAP directory server. The methods for creating and modifying the LDAP
schemas differ from server to server. Consult the documentation for your LDAP directory server.

If your LDAP directory already exists, and you want to perform ID matching queries on the LDAP repository,
make sure that LDAP entries include a property that corresponds to the ID property of the repository items.
See LDAP Repository Queries (page 333).

. Create the XML LDAP repository definition file for the LDAP repository to use. This XML template defines

the item descriptors and repository item properties contained in your LDAP repository. It also describes

the relationship of your LDAP directory entries to the item descriptors and repository items of the LDAP
repository. See the LDAP Repository Architecture (page 324) section, and especially the Item Descriptors

and LDAP Object Classes (page 325) subsection therein, for information about designing your LDAP
repository components. See also the LDAP Repository Definition Tag Reference (page 341) for full details

of the XML tags used to create the LDAP repository definition file. Note that while the LDAP repository
definition is similar in many ways to the SQL repository definition, the LDAP repository definition uses its own
XML document type definition and syntax.

. Configure the ATG LDAP repository components. See Configuring LDAP Repository Components (page

334).

. Configure Oracle ATG Web Commerce so Oracle ATG Web Commerce’s user profiling components point to the

LDAP repository, rather than to an SQL profile repository. See the Setting Up an LDAP Profile Repository chapter
in the Personalization Programming Guide.

LDAP Directory Primer

This section briefly outlines the structure and contents of an LDAP directory, introduces the relevant
terminology, and tries to summarize what you must know about LDAP in order to understand the LDAP
repository. It includes the following topics:

Hierarchical Tree Structure (page 321)
LDAP Data Representation (page 321)
Hierarchical Entry Types (page 322)
Directory Schema (page 322)

LDAP and JNDI (page 324)
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+ LDAP Sources (page 324)

Hierarchical Tree Structure

An LDAP directory is organized into a tree of directory entries. Each directory entry is uniquely identified by its
distinguished name (DN). The root point of the tree is represented by a special entry whose DN is called the
directory suffix.

For example, a company directory for Quincy Funds might have a directory suffix of o=qui ncyf unds. com
Branching off the tree root, there may be entries for the various departments within the organization,
such as ou=Fi nance, o=qui ncyf unds. com ou=Mar ket i ng, o=qui ncyf unds. com and so on. Under
the organizational unit subtrees, there might be entries representing individual people, for example,

ui d=nat, ou=Fi nance, o=qui ncyf unds. com

As you can see above, a DN consists of a series of comma-separated attribute name/value pairs. The hierarchy

is represented right-to-left in a DN, with the right-most pair indicating the top of the hierarchy. For example,
ou=Fi nance, o=qui ncyf unds. comis a child of o=qui ncyf unds. com The left-most attribute name/value pair
is called a relative distinguished name (RDN).

The exampiles in this section demonstrate some standard attribute names, such as:
+ o for organization

+ ou for organizational unit

« cn for common name

These standard attribute names are inherited from the X.500 standard, which preceded LDAP. Their use is not
required, but is a good convention to follow when possible. Note that you can also define an organization like
this:

dc=qui ncyf unds, dc=com

The directory tree may be highly branched, with the entire organizational hierarchy reflected in the tree
structure, or it may be almost flat, depending on the needs of the organization. An example of an almost flat
directory structure is one where all the people entries reside under the same organizational unit entry, such
as ou=per son, o=qui ncyf unds. com There may also be organizational unit entries for storing other types
of information, for example, ou=G oups, o=qui ncyf unds. com ou=Cust onmer s, o=qui ncyf unds. com
ou=Devi ces, o=qui ncyf unds. com and so on.

A directory may have more than one directory suffix. This typically comes into play with very large directories
which are spread across multiple machines, extranets, and ISPs. For example, an ISP whose directory service
needs to support multiple enterprises might have a separate directory suffix for each of the enterprises.

LDAP Data Representation

All data associated with an LDAP entry is contained in the entry’s attributes. For example, the entry whose
distinguished name is ui d=nat , ou=per son, o=qui ncyf unds. commight have the following attributes:

obj ectd ass: top

obj ect G ass: person

obj ect O ass: organi zati onal Person
ui d: nat

cn: Natal ya Cohen

cn: Nat Cohen

sn: Cohen
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gi venNane: Natal ya
gi venNane: Nat

Many attributes in an LDAP directory can be multi-valued (such as the cn, gi venNang, and obj ect G ass
attributes in the example above).

One interesting point to note is that the attribute values comprising the entry’s distinguished name do not
necessarily have to correspond to the attribute values contained in the entry itself. For example, the entry
above does not contain an ou attribute or an o attribute, even though the DN implies an ou value of per son
and an o value of qui ncyf unds. com Even more confusing situations are possible (although, of course, not
recommended by the directory providers), where the attribute is specified both in the DN and in the entry itself,
but the two values differ.

For these kinds of cases, the thing to keep in mind is that the actual directory data is contained in the entry’s
attributes. The distinguished name is simply a name that can be used to uniquely identify the entry; it does not
represent the actual attribute values. For example, when the directory is searched, it is not searched against the
DN, but against the attribute values stored in the entries themselves.

Note however that you do use the DN to access a directory entry directly, without searching. Also, you must
specify the DN when you create a new entry.

Hierarchical Entry Types

Each LDAP entry is associated with a type, or object class, which determines the attributes an entry is required
to contain and allowed to contain. For example, the per son object class has required attributes cn and sn, and
optional attributes descri pti on, seeal so,t el ephonenunber, and user passwor d.

The entry’s object class is stored in the entry itself, as the value of its obj ect O ass attribute. When you create
an LDAP entry, you must specify values for all the attributes required by the entry’s object class, and you may
specify values for any optional attributes.

The object class type can be a subtype of another object class. For example, the object class

or gani zat i onal Per son is a subtype of the object class per son. It happens to not add any required attributes,
but it adds a number of optional ones, liketi t | e, post al addr ess, and so on. The base (abstract) object class
that every type inherits from is called t op. Its single required attribute is obj ect O ass.

Notice that the example entry in the LDAP Data Representation (page 321) section above has three values for
its obj ect d ass attribute: t op, per son, and or gani zat i onal Per son. The first two values seem unnecessary,
because they are both ancestors of the or gani zat i onal Per son type. However, they are required because not
all directory servers support type inheritance.

The obj ect d ass values in an entry do not all have to be each other’s ancestors, however. For example, one can
create an entry that is both an or gani zat i onal Per son and a mai | G oupMenber, which itself inherits from
t op. In other words, multiple inheritance of types is allowed.

Directory Schema

The total set of object classes and attributes known to the LDAP directory is referred to as the directory schema.
Each LDAP directory server comes with a standard schema that includes predefined object classes and
attributes. Also, you can extend this standard schema to represent information unique to your enterprise.

For each object class, the schema contains information such as the names of the superior object classes from
which this object class is derived, and the names of the required and optional attributes of the object class. For
each of the attributes, the schema contains information about its syntax and whether the attribute is single- or
multi-valued.
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All LDAP directory implementations are expected to support the minimal default schema specified in RFC 2256.
The tables below summarize those object classes and attributes in the default schema used by Oracle ATG Web
Commerce’s LDAP repository. For the full list of object classes and attributes, please refer to the RFC.

Sample LDAP Schema

The examples in this chapter use the LDAP schema described in the following two tables. The i net or gPer son
object class represents a person entry. This object class inherits from or gani zat i onal Per son but is not part of
the default LDAP schema. It is specific to the Oracle (formerly Sun ONE) Directory Server. The i net or gPer son
object class and its associated attributes are shown in italic in the tables that follow.

Sample LDAP Object Classes

Name Parent Required Attributes Optional Attributes

top objectClass

person top sn, cn userPassword,
telephoneNumber

organizationalPerson person title, employeeNumber,
telephoneNumber,
facsimileTelephoneNumber

inetorgPerson organizationalPerson mail, uid

Sample LDAP Entry Attributes

Name Description Single Value?

objectClass describes the kind of object an entry represents false

cn common name of an object, for example, person’s | false

full name

sn surname, or family name, of a person false

o name of an organization false

ou name of an organizational unit or department false

givenName person’s first name false

userPassword user password as an Octet String false

title person’s title in organizational context false

telephoneNumber telephone number false

facsimileTelephoneNumber fax number false
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Name Description Single Value?

uid unique id false
mail e-mail address false
employeeNumber employee number false

Notice that all attributes listed above are multi-valued. There are actually very few single-valued attributes in
LDAP, for maximum flexibility.

LDAP and JNDI

The LDAP repository accesses data in the underlying LDAP directory using JNDI (Java Naming and Directory
Interface). Oracle’s (formerly Sun’s) LDAP directory service provider, which implements the JNDI Service Provider
Interface, is plugged in to allow Oracle ATG Web Commerce to use JNDI to access LDAP data. JNDI was designed
so all the major JNDI operations are easily mapped onto the corresponding LDAP operations. Thus, JNDI
provides a natural way to access LDAP data from Java applications.

Note that all the standard attributes are represented in Java as St ri ng or byt e[ ] data types. That is, Oracle’s
LDAP service provider for JNDI expects as input and returns as output all attribute values as one of these two
types. When using the LDAP provider, you must explicitly configure all the attributes that should be treated as
byt e[ ];therest are treated as St ri ng.

LDAP Sources

For more information about LDAP, consult the following:
+ RFC2251: Lightweight Directory Access Protocol (v3), specification of the LDAP version 3 protocol.

+ RFC 2252: Lightweight Directory Access Protocol (v3): Attribute Syntax Definitions, more of same, with more
detail on attributes.

+ RFC 2254: The String Representation of LDAP Search Filters, describes the LDAP search filters, which are used
by JNDI to perform directory searches. The LDAP repository’s Quer yBui | der implementation constructs
Query objects, which are essentially LDAP search filters.

+ RFC 2256: A Summary of the X.500(96) User Schema for use with LDAPv3, default LDAP v3 schema that all
LDAP directory servers are expected to support.

+ Your LDAP server-specific documentation.

LDAP Repository Architecture

The Oracle ATG Web Commerce LDAP repository is an implementation of the Repository API that enables you
to store and access profile data in an LDAP directory. Like other implementations of the Repository API, the
LDAP repository uses Java components as representations of different elements of the data store. The LDAP
directory corresponds to an LDAP repository. Each entry in the LDAP directory corresponds to a repository item,
with the distinguished name of the LDAP entry serving as the repository ID of the corresponding repository
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item. The object classes of the LDAP directory map generally to item descriptors and Repository Views in the
repository. These corresponding elements of the LDAP directory and the LDAP repository are described further
in the following sections:

+ LDAP Repository Items and Repository IDs (page 325)
+ Item Descriptors and LDAP Object Classes (page 325)

+ Item Descriptor Hierarchies and Inheritance (page 327)
+ Id and ObjectClasses Properties (page 328)

+ Additional Property Tag Attributes (page 329)

» New Item Creation (page 330)

You define the relationship between the LDAP directory schema and an Oracle ATG Web Commerce LDAP
repository in an XML file called an LDAP repository definition file. This XML template needs to be located

in the application’s configuration path. Unlike the SQL repository, the LDAP repository cannot use XML file
combination to combine XML files in the configuration path that have the same name. Instead, you must use a
single LDAP repository definition file in the configuration path.

This section introduces the principal features of the LDAP repository definition file. A complete reference to the
repository definition file syntax is found in the LDAP Repository Definition Tag Reference (page 341) section of
this chapter.

LDAP Repository Items and Repository IDs

The LDAP repository uses the distinguished name of an LDAP entry as the repository ID of the repository item
that corresponds to the LDAP entry. This is a natural choice for an ID, because each LDAP entry has a DN, and

all DNs are unique. Also, the entry’s DN carries with it information about its location in the directory tree. This
makes it very easy to retrieve items. No searching needs to be done; you simply access the entry directly with its
DN.

The main question with using DNs for item IDs is what happens when a new item is

created and added to the repository. If the ID is supplied for the item (for example, the DN

ui d=nat, ou=Mar ket i ng, o=qui ncyf unds. com, simply create the new entry with the specified DN in its
parent context (in the example, ou=Mar ket i ng, o=qui ncyf unds. com. If the ID is not supplied, generate the
DN before creating the directory entry.

The approach taken by the LDAP repository is to give the newly created repository item a temporary
unique ID for the duration of the item's existence as a RAM profile. When the time comes to add the
item to the repository, generate a DN for the new LDAP entry, and assign this DN as the value of the
persistent item’s ID. The DNs are generated with a pattern that you can configure. For example, one
such pattern might be ui d=<I ogi n>, ou=Mar ket i ng, o=qui ncyf unds. com where <I ogi n> is

the value of the item’s | ogi n attribute. If an item is created with the | ogi n value of nat , its DN is

ui d=nat , ou=Mar ket i ng, o=qui ncyf unds. com See the New Item Creation (page 330) section of this
chapter for details on how to configure the way a new item’s DN is set.

Item Descriptors and LDAP Object Classes

The repository items in an LDAP repository are defined by one or more item descriptors. Each item descriptor
defines the properties that a repository item can have. There is a natural mapping between a repository

item descriptor and an object class of an LDAP directory. For example, a repository might include a user

item descriptor that describes people, with properties such as | ogi n, passwor d, fi r st Nang, | ast Nane,
phone, and so on. In the LDAP directory, this item descriptor corresponds to an object class such as
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i net or gPer son. The object class named i net or gPer son has attributes ui d, user passwor d, gi venNang, sn,
andt el ephonenunber, corresponding to the properties of the item descriptor. In other words, the user item
descriptor is analogous to the i net or gPer son object class schema.

Mapping an LDAP Schema onto an Item Descriptor

In the most straightforward mapping between an Oracle ATG Web Commerce LDAP repository and an LDAP
directory, the repository’s item descriptors have the same required and optional properties as the corresponding
object classes of the LDAP directory. However, it is often desirable for the item descriptor to present a slightly
different view of the LDAP directory schema. For example, the LDAP user passwor d attribute is not required

for the i net or gPer son object class. You might want to make the corresponding Profile property required, so
when new profiles are created, the user password must be specified. Also, the i net or gPer son object class
schema contains some attributes that might not be important to your Web application, such as seeal so or
x500uni quei dent i fi er.Unnecessary attributes should not be exposed as properties in the repository item
descriptor.

Similarly, although each attribute in the LDAP directory already has a schema associated with it, it is often
desirable for the repository’s item descriptors to present a somewhat different view of the attribute schema.
For example, the password attribute in the LDAP schema has the name user passwor d, and a Bi nar y syntax
(in other words, it is represented in Java as byt e[ ] ). In the Oracle ATG Web Commerce profile repository, the
name of the Profile property should be passwor d, and its type should be St ri ng. An LDAP attribute such as
age is represented in Java as a St r i ng. The Profile’s age property type should probably be an I nt eger . Also,
you probably want to provide default values for some of the properties.

The LDAP repository lets you specify an item descriptor with all the capabilities previously mentioned. To
demonstrate, the following is a portion of the sample XML template that describes the user item descriptor.
Pieces of the item descriptor definition are omitted for clarity; these are discussed later on. You can see the
complete Sample LDAP Repository Definition File (page 351) later in this chapter. All tags you can use in the
XML file that defines the LDAP repository are described in the LDAP Repository Definition Tag Reference (page
341) in this chapter.

<i temdescriptor name="user">

<l-- special properties -->

<!-- object classes -->

<obj ect - cl ass>t op</ obj ect - cl ass>

<obj ect - cl ass>per son</ obj ect - cl ass>

<obj ect - cl ass>or gani zat i onal Per son</ obj ect - cl ass>
<obj ect - cl ass>i net or gPer son</ obj ect - cl ass>

<l-- properties -->

<property nanme="| ogi n" | dap-nane="ui d" data-type="string" required="true"/>

<property nane="password" | dap-nanme="userpassword" data-type="string"
requi red="true"/>

<property nanme="| ast Name" | dap-nanme="sn" data-type="string" required="true"/>

<property nanme="firstName" |dap-nanme="gi venName" data-type="string"/>

<property nane="nanes" |dap-nane="cn" data-type="string" nulti="true"
required="true"/>

<property nane="enmil" |dap-nane="nail" data-type="string"/>

<property nane="phone" |dap-nane="tel ephonenunber" data-type="string"/>

<property nanme="fax" | dap-name="facsi m | etel ephonenunber” data-type="string"
defaul t="(617) 555-1211"/>

<property nane="departnent" |dap-nanme="ou" data-type="string"/>

<property name="title" data-type="string"/>

<property nane="enpl oyeeNunber" data-type="Iong"/>
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<l-- newitemcreation -->

</itemdescriptor>

The obj ect - cl ass tags specify all the object class values corresponding to the given item descriptor. If the
object class has ancestor object classes, they must all be specified, as demonstrated above. The object class
information is required so when a new item is created for the given item descriptor and added to the repository,
the corresponding LDAP entry is created with the given object class values. Thus, for example, if an item is
created in the context of the user item descriptor, the new LDAP directory entry has obj ect cl ass attribute
values of t op, per son, or gani zat i onal Per son, and i net or gPer son.

The LDAP repository definition uses <pr oper t y> tags to map Profile properties to LDAP attributes. Each such
<pr oper t y>tag describes a property descriptor of its item descriptor. The <pr oper t y>tags in the example
above demonstrate that:

+ Repository item property names can be different from LDAP attribute names. For example, the | ast Nanme
property in the item descriptor maps to the sn attribute in the LDAP directory schema. If the | dap- nane tag
attribute is not specified, the repository item property name and the LDAP attribute name are the same.

+ Repository item property types can be different from JNDI service provider types. For example,
user passwor d is exposed as a binary type by Oracle’s LDAP service provider, but is a String property in the
repository; enpl oyeeNunber is a String in Oracle’s LDAP service provider, but a Long in the repository.

+ Repository item properties can have default values. For example, the f ax property has a default value of
(617) 555-1211.

Also, the user item descriptor exposes only those attributes that are meaningful, and promotes some of the
optional attributes into required ones. For example, the passwor d attribute is optional in LDAP, but required in
the Profile repository item.

Although attributes such as gi venNane and sn are multi-valued in the LDAP directory, they are exposed as
single-valued properties in the repository. When getting the values for these properties, the LDAP repository
ignores all but one of the returned values. It is not specified which of the values are returned. On the other hand,
the LDAP repository item’s names property is multi-valued, and corresponds to the LDAP directory’s multi-
valued cn attribute; in this case, the attribute value is returned as a String array.

For all of this to work, the repository item descriptor must not violate the LDAP directory schema. For example,
because cn is a required attribute for the i net or gPer son class, one of the properties specified in the item
descriptor must map to the cn attribute, and it must be required. As another example, the item descriptor
cannot contain a property that does not correspond to an LDAP attribute. That is, the | dap- nane tag attribute
value must be a legal LDAP attribute name. The LDAP repository does no checking to ensure that the item
descriptor conforms to the LDAP schema. If the schema is violated, a runtime exception (an object schema
violation) is thrown by JNDI.

Item Descriptor Hierarchies and Inheritance

An LDAP repository may have any number of item descriptors. Because the LDAP directory might contain any
kind of data, the item descriptors may represent different kinds of items—people, computers, and mailing lists.
Each item descriptor simply maps to a particular set of object classes specified in the LDAP schema.

The LDAP model also nicely supports hierarchies of item descriptors that map to object class subtypes. For
example, suppose the i net or gPer son object class has several subclasses, such as engi neer i ngPer son

and sal esPer son. The engi neer i ngPer son class contains all the same attributes as the i net or gPer son
class, and adds a few, such as engi neer Type and cur r ent Pr oj ect . In the LDAP repository, you can define an
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engi neer item descriptor that inherits from the user item descriptor but supports these additional attributes.
The following example shows how a portion of an LDAP repository definition might describe such an engi neer
item descriptor:

<i temdescriptor name="engi neer" parent="user">

<l-- object classes (added to parent classes) -->
<obj ect - cl ass>engi neeri ngPer son</ obj ect - cl ass>

<l-- properties (added to parent properties) -->
<property nanme="engi neer Type" data-type="enunerated" defaul t="products"
description="Type of engineer: products or services">
<opti on>product s</ opti on>
<opti on>servi ces</ opti on>
</ property>
<property nane="currentProject" data-type="string"
description="Project or product the engineer is currently working on"/>

<l-- child properties (override parent properties) -->
<chi |l d- property nane="department" defaul t="Engi neering"/>

<l-- itemcreation (overrides parent behavior) -->

</itemdescriptor>

The optional par ent property of an <i t em descr i pt or > specifies that the item descriptor inherits all parent’s
object classes and properties. Any additional obj ect - cl ass and pr oper t y values are added to the list of the
parent’s object classes and properties.

You can also specify <chi | d- pr oper t y> tags to override any parent properties that have the same name.
The only aspect of the parent property definition that can be overridden is the property’s default value. The
property’s dat a- t ype and other attributes must stay the same. The example above demonstrates how the
<chi | d- pr oper t y> tag can be used to assign the default value of Engi neeri ng to the parent’s depar t ment
property; the sal espeopl e item descriptor might assign the default value of Sal es to the same property.

Id and ObjectClasses Properties

In addition to the properties you specify, the LDAP repository creates two special properties for every item
descriptor: the i d attribute and the obj ect C asses attribute. Here is the relevant XML from the user item
descriptor definition that was examined earlier:

<itemdescriptor name="user">

<!-- gspecial properties -->
<id-property name="id" in-Ildap="true" |dap-name="dpsid"/>
<obj ect - cl asses- property nanme="obj ect Cl asses" | dap- nane="obj ect cl ass"/>

<!-- object classes -->

<obj ect - cl ass>t op</ obj ect - cl ass>

<obj ect - cl ass>per son</ obj ect - cl ass>

<obj ect - cl ass>or gani zat i onal Per son</ obj ect - cl ass>
<obj ect - cl ass>i net or gPer son</ obj ect - cl ass>

<obj ect - cl ass>dpsUser </ obj ect - cl ass>
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<l-- properties -->

<l-- newitemcreation -->

</itemdescriptor>

The purpose of the <i d- pr oper t y> tag is to expose the repository ID of a repository item as

an attribute (of type St ri ng). Thus, assuming the definition above, an item with repository ID

ui d=nat, ou=Mar ket i ng, o=qui ncyf unds. comhas an LDAP attribute named dpsi d with the same value. The
attribute value does not need to be set by the user; it is set automatically by Oracle ATG Web Commerce. Note
that the ID property is populated from the DN; you should not try to create the DN from the ID property.

The rest of the i d- pr oper t y definition above specifies whether the i d property of the repository item
maps to an actual LDAP attribute, and if so, the LDAP attribute’s name. If the value of i n- | dap is f al se (the
default), the i d attribute exists only as a property of the repository item, and does not exist as an attribute
in the LDAP entry. In that case, when the item'’s attribute values are written out to the LDAP directory, the

ID attribute value is ignored, because there is no equivalent for it in the directory entry. If the value of i n-

| dap istrue, as above, the | dap- nane tag attribute specifies the name of the LDAP attribute to which the

i d should be written. As usual, if | dap- name is not specified, it is assumed to be the same as nane. Thus,
with the example item descriptor, when an item with ID ui d=nat , ou=Mar ket i ng, o=qui ncyf unds. com
is created and added to the repository, the resulting LDAP entry has an attribute named dpsi d with value
ui d=nat, ou=Mar ket i ng, o=qui ncyf unds. com

Saving the ID attribute value in the LDAP entry makes it easier to perform ID matching repository queries, as
discussed in the LDAP Repository Queries (page 333) section in this chapter.

The <obj ect - cl asses- propert y>tag is similar to <i d- pr oper t y>: it exposes the item’s object class values
as an attribute. The attribute’s type is St ri ng[ ], which allows for a multi-valued attribute. For example, an
item with a user item descriptor has an obj ect O asses attribute, whose value is an array with elements t op,
per son, or gani zat i onal Per son, i net or gPer son, and dpsUser . The dpsUser object class supports the
dpsi d attribute, which allows incorporation of the repository ID as an attribute in the LDAP entry.

The <i d- pr oper t y>and <obj ect - cl asses- pr opert y> tags are both required in a definition of a base
item descriptor (that is, an item descriptor that does not have a parent); however, they are not allowed in child
descriptor definition. The child item descriptors inherit the i d and obj ect O asses properties from their parent.

Additional Property Tag Attributes

Each item descriptor includes <pr oper t y> tags that define the properties of its repository items, how they
correspond to the attributes of the corresponding LDAP entry, and how they are displayed in the ATG Control
Center interface. Just as in the case of the SQL repository, the <pr oper t y> tag has optional XML attributes such
asrequired, readabl e, and hi dden.

Here is an example of a property definition that contains all the optional tag attributes:

<property nane="departnent" | dap-nane="ou"
dat a-type="string"
mul ti="fal se"
di spl ay- nanme="Depart nment"
description="Department w thin the organization"
def aul t =" unknown"
requi red="fal se"
readabl e="true"
writabl e="fal se"
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queryabl e="true"
hi dden="f al se"
expert="fal se"/>

See the LDAP Repository Definition Tag Reference (page 341) in this chapter for full details.

For properties whose dat a- t ype attribute is set to enuner at ed, use <opt i on> tags to specify the property’s
value choices, as in the engi neer Type attribute of the engi neer item descriptor:

<property nane="engi neer Type" data-type="enunerated" defaul t="products"
description="Type of engineer: products or services">
<opt i on>pr oduct s</ opti on>
<option>servi ces</option>

</ property>

This approach is again inherited from the SQL repository definition file.

Just like the SQL repository, an LDAP repository’s <pr oper t y> tags can have zero or more <at t r i but e> child
tags. These child tags allow you to associate arbitrary name/string value pairs with any attribute. The name/
value pairs are added to the attribute’s property descriptor via j ava. beans. Feat ur eDescri pt or . set Val ue,
and can later be used by the application. Here is an example:

<property nanme="enpl oyeeNunber" data-type="string">
<attribute name="uni que" val ue="true"/>
</ property>

You might use a descriptor like uni que to specify that a property value can be assigned to only one repository
item within the item type. This LDAP repository feature is similar to the feature described in User-Defined
Property Types (page 73).

You can also specify a property editor class to use with a property with the edi t or - ¢l ass attribute. For
example, the following tag associates a special property editor with the password property:

<property nanme="password" | dap-nanme="user password"
dat a-type="string" required="true"
edi tor-cl ass="at g. beans. Passwor dPr opertyEdi tor"/>

New Item Creation

Finally, an item descriptor definition includes a <new- i t ens> tag. This tag describes the item descriptor’s new
item creation behavior. It specifies whether a new item of that item type can be created, and if so, describes how
to create the DN (which is also the repository ID) for that item. This example completes the sample user and
engi neer item descriptor definitions:

<i temdescriptor name="user">

<!-- special properties -->
<!-- object classes -->
<l-- properties -->
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<l-- newitemcreation -->
<new-itens allowed="fal se">

</itemdescriptor>

<itemdescriptor nanme="engi neer" parent="user">

<l-- object classes (added to parent classes) -->
<!-- properties (added to parent properties) -->

<l-- child properties (override parent properties) -->
<l-- newitemcreation (overrides parent behavior) -->

<new-itens parent-dn="ou=Engi neering, o=qui ncyfunds. cont rdn-property="Iogin">

</itemdescriptor>

The <new- i t ens> tag in the user descriptor indicates that this descriptor does not allow new items to be
created. The user descriptor basically acts as an abstract class — it provides a base set of object classes and
properties for children descriptors to build on, but it does not allow items with those object classes and
properties to be instantiated.

The engi neer descriptor, on the other hand, does allow new items to be created. The new- i t ens tag specifies
where the newly created items should be placed in the LDAP directory. The new item’s DN is constructed

by appending the value of the par ent - dn attribute to the RDN. The RDN is created from the value of the

LDAP attribute that corresponds to the repository item property specified by the r dn- pr oper t y XML
attribute. For example, if a new item is created whose | ogi n property is nat , the corresponding RDN is

ui d=nat (because the Profile’s | ogi n property maps to the ui d attribute in the LDAP directory), and the DN is
ui d=nat, ou=Engi neeri ng, o=qui ncyfunds. com

If a child descriptor definition does not contain a <new- i t ems> tag, it inherits the parent’s item creation
behavior.

Repository Views in the LDAP Repository

In addition to supporting multiple item descriptors, the LDAP repository supports multiple Repository Views.
For example, the user view might encompass all the people entries in the LDAP directory; the engi neer and
sal espeopl e sub-views might contain only those people who are engineers and sales people, respectively. A
Devi ces Repository View might span a completely separate space of device entries; and so on.

Repository View Definition

As demonstrated by the above example, there is typically a one-to-one correspondence between Repository
Views and item descriptors. The user view is associated with the user item descriptor; the engi neer view
with the engi neer item descriptor; and so on. In a sense, the item descriptor (in particular, its object classes)
determines which items are contained by the view.

A Repository View's contents can also be restricted to a particular location or set of locations within the
directory tree. For example, one might want to specify that the engi neer view contains only entries in the
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ou=Engi neeri ng, o=qui ncyf unds. combranch of the directory tree. Even if other items that satisfy the

engi neer item descriptor are encountered somewhere in the LDAP directory (perhaps for testing purposes),
they are not considered to be part of the engi neer view. The tree branches that comprise a Repository View are
known as search roots, as they determine which parts of the directory tree are searched when a repository query
is constructed on the view.

To summarize, the contents of each Repository View are determined by two factors: the object classes of its
item descriptor, and its search roots. When a query is performed on the view, only those items that reside in
one of the specified search roots and satisfy the view's item descriptor are returned. At least one search root
must always be specified, but it may well point to the directory suffix (i.e., the search root may span the entire
directory tree).

LDAP Repository View Example

The following example shows how the user and engi neer Repository Views are defined in an LDAP profile
repository definition. The one-to-one correspondence between Repository Views and item descriptors in the
XML template is enforced by making the i t em descri pt or tag a sub-tag of vi ew. The vi ewtag also contains
the sear ch-r oot tags, if any.

<vi ew nane="user" defaul t="true">

<l-- itemdescriptor -->
<i temdescriptor name="user">

</itemdescriptor>

<!-- search roots -->
<sear ch-root dn="o=qui ncyfunds. coni'/ >

</ vi ew>
<vi ew name="engi neer" >

<l-- itemdescriptor -->
<i temdescriptor name="engi neer" parent="user">

</itemdescriptor>
<!-- search roots -->
<sear ch-root dn="ou=Engi neeri ng, o=qui ncyfunds. con recursive="fal se"

check-cl asses="true"/ >

</ vi ew>

In this example, the user view spans all of o=qui ncyf unds. com including
ou=Engi neeri ng, o=qui ncyf unds. com ou=Sal es, o=qui ncyf unds. com and so on, whereas the engi neer
view is restricted to ou=Engi neeri ng, o=qui ncyf unds. com

Note the def aul t attribute in the user view specification, which designates user as the default view name.

Search Root Attributes

There are a couple of optional attributes specified in the <sear ch- r oot > tag of the engi neer view above. The
r ecur si ve attribute specifies whether the tree branch should be searched recursively; the defaultis t r ue. You
can set this to f al se if you want to include only the root’s immediate children, or if you know for sure that lower
levels of the branch do not contain any relevant entries. This might be used for optimization purposes).
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Similarly, in some cases you might be able to set the check- cl asses attribute to f al se to optimize search
performance. In the default case, with check- cl asses set tot r ue, when a repository query is constructed, it
is automatically augmented with the object class constraints, so items that do not satisfy the item descriptor
are not returned by the search. For example, suppose you had a repository query (using the LDAP search filter
syntax), such as:

(current Proj ect =Qui ncy)

If this query is applied to the ou=Engi neer i ng, o=qui ncyf unds. comsearch root of the engi neer Repository
View, the query becomes:

(&(current Proj ect =Qui ncy)
(obj ect cl ass=t op)
(obj ect cl ass=per son)
(obj ect cl ass=or gani zat i onal Per son)
(obj ect cl ass=i net or gPer son)
(obj ect cl ass=dpsUser)
(obj ect cl ass=engi neeri ngPerson))

If the value of check- cl asses is f al se for the search root, however, the query is left as is, and no object class
checking is performed. Obviously, this optimization should only be turned on if you are absolutely sure that the
search root contains only entries that satisfy the item descriptor.

LDAP Repository Queries

The LDAP repository supports most of the standard set of repository queries. See the Unsupported Queries in
the LDAP Repository (page 334) topic of this section for a list of exceptions. You can use targeting rules and
services (described in the Creating Rules for Targeting Content and Setting Up Targeting Services chapters of the
Personalization Programming Guide) to query the LDAP repository. The LDAP query builder builds up an LDAP
search filter string (as described in RFC 2254), which is used by the view to execute a series of searches (one for
each search root) on the LDAP directory.

ID Matching Queries

Thei dMat chi ng query is a special case. The LDAP search filter can only search for entries based on their
attribute values. However, the LDAP repository uses the entry’s DN, rather than any attribute value, as its ID.
Thus, ID matching queries cannot be constructed with search filters, unless the LDAP entry’s DN is also an LDAP
attribute.

To implement ID matching queries, add an ID attribute to the LDAP entries, as described earlier in Id and
ObjectClasses Properties (page 328). In this example, all user LDAP entries have an attribute called dpsi d,
which is mapped to the repository item’s i d attribute. The value of dpsi d is automatically set to the DN when
the item is first added to the repository. Because the ID can now be accessed as an attribute of an LDAP entry,
full support for the ID matching query is provided in this case. Note, however, that directory entries that were
not created by the repository must be manually modified to include a dpsi d attribute, or they are not returned
by the queries on the view.

If no ID attribute exists in the LDAP entries, the ID matching query is only supported as the top level query. That
is, you can have a targeting rule that matches only items with specified IDs, but you cannot have a rule that
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matches items with specified IDs and satisfies some other criteria. The top level query is implemented by simply
calling Reposi t ory. get | t ens with the specified IDs. No checking is done to verify that the resulting items are
actually contained by the view. Oracle ATG Web Commerce does not check that they have the correct object
classes, and are located inside one of the search roots.

Unsupported Queries in the LDAP Repository

The LDAP repository does not support queries of the following types:

i ncl udesAl |
el ement At

i ndexOf

count
includesltem
t ext Sear ch

pr oper ty (when referring to sub-property (for example, t ar get =" addr ess. zi p")
pat t er nMat ch (with “ignore case” flag; that is, cont ai ns| gnor eCase, st art sWt hl gnor eCase,

endsW t hl gnor eCase)

Configuring LDAP Repository Components

When you set up the LDAP repository, you must configure the | ni ti al Cont ext Envi r onnent (/atg/adapter/
Idap/InitialContextEnvironment (page 337)) component to point to your LDAP server. You probably should
also configure a number of other components that control the LDAP repository’s settings, performance, and
caching behavior. The LDAP repository includes the following components:

LDAP Repository Component

Description

/atg/adapter/Idap/LDAPRepository (page 335)

/atg/adapter/ldap/Initial ContextPool (page 336)

The repository of LDAP profiles.

A resource pool (JNDI | ni ti al Cont ext Pool ) used to
pool connections to the LDAP server.

/atg/adapter/Idap/
InitialContextEnvironment (page 337)

Specifies the JNDI environment properties used to
create a JNDI'I ni ti al Di r Cont ext.

/atg/adapter/Idap/LDAPItemCache (page 339)

An LRU cache that maps repository item IDs to
persistent repository items.

/atg/adapter/Idap/LDAPltemCacheAdapter (page
339)

/atg/adapter/Idap/LDAPQueryCache (page 339)

/atg/adapter/Idap/
LDAPQueryCacheAdapter (page 340)

A component used by the LDAPI t enCache to retrieve
persistent repository items from the directory.

An LRU cache that maps repository search queries to
the repository item IDs of the query results.

A component used by the LDAPQuer yCache to
perform repository queries.
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These LDAP repository components can be configured with the properties described below.

/atg/adapter/ldap/LDAPRepository

This component is the repository of LDAP profiles.

Property Description

$cl ass class name
Default: at g. adapt er . | dap. LDAPReposi tory
cachel tenProperties Should repository items cache their properties?

Default: t r ue

cachel tens Should the repository cache directory items?

Default:t rue

cacheQueri es Should Repository Views cache query results?

Default: f al se

definitionFile The location of the XML template in the application’s configuration path.
Note that the LDAP repository uses XML file combination to combine XML
files in the application configuration path that have the same name. See
the Nucleus: Organizing JavaBean Components chapter of the Platform
Programming Guide.

Default:/ at g/ adapt er /| dap/ | dapUser Profil e. xm

i dGener at or The Nucleus address of the component that creates repository IDs for new
repository items.

Default: / at g/ dynano/ ser vi ce/ | dGener at or

i nitial Cont ext Pool The Nucleus address of the JNDI | ni t i al Cont ext Pool used to obtain
Initial Di rContext objects.

Default:/ at g/ adapt er /| dap/ | ni ti al Cont ext Pool

i tenCache The Nucleus address of the repository item cache component.

Default:/ at g/ adapt er / | dap/ LDAPI t enCache

prefetchltenProperties Should repository items prefetch their properties? If t r ue, the first time
any item property is accessed, all item property values are retrieved and
cached. This value is used only if cachel t enProperti es issettotrue.

Default: t r ue
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Property Description
qguer yCache The Nucleus address of the Query cache component.

Default:/ at g/ adapt er /| dap/ LDAPQuer yCache

reposi t or yName Name of repository.
Default: LDAP
shut downDel ay How long (in seconds) to delay before shutting down. This value is used

only if shut downDynanoOnFat al issettotr ue.

Default: 30

shut downDynanmoOnFat al Should your application be shut down on fatal repository errors?

Default: Tr ue

transacti onManager The Nucleus address of the Transaction Manager component.

Default:/ at g/ dynano/ t ransact i on/ Tr ansact i onManager

XM.Tool sFactory The Nucleus address of the XM_Tool sFact ory component.

Default: / at g/ dynano/ ser vi ce/ xm / XM_.Tool sFact ory

/atg/adapter/Idap/InitialContextPool

This componentisa JNDI | ni ti al Cont ext Pool used to pool connections to the LDAP server. This
component'’s class extends at g. ser vi ce. r esour cepool . Resour cePool . See the Core Dynamo Services
chapter of the Platform Programming Guide and the JavaDoc for the Resour cePool class in the ATG Platform APl
Reference for more information about the many properties available for configuring a connection pool. Getting
connections from a resource pool yields better performance than creating a new connection for each request
that needs to access the LDAP server. The following properties are particular to the JNDI I ni t i al Cont ext Pool :

Property Description
$cl ass class name

Default: at g. servi ce. resour cepool . JNDI | ni ti al Cont ext Pool

JNDI Envi r onnent The Nucleus address of the JNDI environment component to use when
creating initial context objects

Default: I ni ti al Cont ext Envi r onnment

creat eDi r Cont exts Should I ni ti al Di r Cont ext objects be created rather than
I nitial Context objects?

Default: t r ue
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Property Description

cr eat eMoni t or edCont ext s Should the resource pool | ni ti al Cont ext (or

I ni tial Di r Cont ext ) objects be wrapped in Moni t or edCont ext

(or Moni t or edDi r Cont ext ) objects? If monitored contexts are being
created, any JNDI service provider errors which occur as a result of
operations performed on the contexts are reported, and the associated
resource pool objects are invalidated.

Default: Tr ue

/atg/adapter/Idap/InitialContextEnvironment

This component specifies the JNDI environment properties used to create a JNDI | ni ti al Di r Cont ext .
You must configure this component to point to your LDAP directory server. Typically, you set the following
properties (other than the class definition):

Property Description
$cl ass class name
Default:

at g. adapt er. | dap. LDAPJNDI Envi r onnent

provi der URL URL of the LDAP server

Default: | dap: // 1 ocal host : 389

securityAut hentication Authentication mechanism for the provider to use. Some valid values are:

Si npl e (default)
Use weak authentication (cleartext password)

none
Use no authentication (anonymous).

CRAM MD5
Use the CRAM-MD5 (RFC-2195) SASL mechanism.

See securityAuthentication Property (page 338) below for more
information.

securi tyPrinci pal The identity of the principal to be authenticated, in the form of a
distinguished name.

Default: cn=I dapadni n

securityCredentials The credentials of the principal to be authenticated

Default: | dapadni n
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Property Description

ot her Properties Any additional environment properties you might need to set. The value
of the ot her Pr oper ti es property is one or more comma-separated
property/value pairs. For example, you can set:

ot her Properties=
com sun. j ndi . | dap. sonePr oper t y=soneVal ue

Default: nul |

securityAuthentication Property

The securi t yAut henti cat i on property must be set to match an appropriate type of security authentication
for your LDAP server. For example, you can use the CRAM-MDS setting only if you have configured your LDAP
directory server appropriately. Note also that if you set this property to none, the LDAP server treats the LDAP
repository as an anonymous client. Depending on how your LDAP server is configured, you may therefore be
unable to create, modify, or delete LDAP directory entries through the LDAP repository.

Other Environment Properties

Also, the I ni ti al Cont ext Envi r onment component has the following properties, which correspond to
environment properties of a JNDI context (as documented in the j avax. nani ng. Cont ext interface):

initial ContextFactory
obj ect Factori es
control Factories
st ateFactori es
URLPkgPr ef i xes
DNSURL
authoritative
bat chSi ze
referral
securityProtocol
| anguage

See the JavaDoc for j avax. nani ng. Cont ext for more information about these properties.

Furthermore, the I ni ti al Cont ext Envi r onment component has the following properties that apply to LDAP
service providers in general or are specific to Oracle’s (formerly Sun’s) JNDI LDAP service provider:

LDAPVer si on

bi naryAttri butes
connect Control s
del et eRDN

deref Al i ases
typesOnly

r ef Separ at or
socket Factory
referral Limt
BERTr ace
schenaBugs

See the JNDI Implementor Guidelines for LDAP Service Providers, section 3, Environment Properties, at http://
java.sun.com/products/jndi/jndi-ldap-gl.ntmI#PROP for more information.
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/atg/adapter/ldap/LDAPItemCache

This component is an LRU cache that maps repository item IDs to persistent repository items.

Property Description

$cl ass Class name

Default: at g. servi ce. cache. Cache

cacheAdapt er The Nucleus address of the adapter that knows how to get objects not found
in the cache

Default:/ at g/ adapt er /| dap/ LDAPI t enCacheAdapt er

maxi nunEnt ryLi fetine The maximum time in milliseconds an entry lives in the cache.

0 : Cache nothing, always get objects from the cacheAdapt er
- 1: Cache entries never expire

Default: - 1

maxi munmCacheEntri es The maximum number of entries in the cache.

0: Cache nothing, always get objects from the cacheAdapt er
- 1: Unlimited

Default: 500

/atg/adapter/ldap/LDAPItemCacheAdapter

This component is used by the LDAPI t enCache to retrieve persistent repository items from the directory.

Property Description

$cl ass Class name

Default: at g. adapt er . | dap. LDAPI t enCacheAdapt er

repository The Nucleus address of the LDAPReposi t or y that contains the cache

Default:/ at g/ adapt er / | dap/ LDAPReposi tory

/atg/adapter/ldap/LDAPQueryCache

This component is an LRU cache that maps repository search queries to the repository item IDs of the query
results.
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Property

$cl ass

Description
Class name

Default: at g. ser vi ce. cache. Cache

cacheAdapt er

maxi munEntryLi fetime

The Nucleus address of the adapter that knows how to get objects not found

in the cache
Default:/ at g/ adapt er / | dap/ LDAPQuer yCacheAdapt er
The maximum time in milliseconds an entry lives in the cache.

0: Cache nothing, always get objects from the cacheAdapt er
- 1: Cache entries never expire

Default: - 1

maxi nunCacheEntri es

The maximum number of entries in the cache.

0: Cache nothing, always get objects from the cacheAdapt er
- 1: Unlimited

Default: 1000

/atg/adapter/ldap/LDAPQueryCacheAdapter

This component is used by the LDAPQuer yCache to perform repository queries.

Property

Description

$cl ass

Class name

Default: at g. adapt er . | dap. LDAPQuer yCacheAdapt er

repository

The Nucleus address of LDAPReposi t or y that contains the cache

Default:/ at g/ adapt er / | dap/ LDAPReposi t ory

LDAP Password Encryption

The passwor dHasher property of the/ at g/ user profi | i ng/ Propert yManager component points to a
password hasher component that handles password encryption. By default, this property is set like this:

passwor dHasher =/ at g/ dynano/ securi t y/ Di gest Passwor dHasher

Change this property to ensure consistency with the LDAP password encryption method you've chosen. For

Oracle (formerly Sun ONE) Directory Servers, set the passwor dHasher property like this:

passwor dHasher =/ at g/ adapt er/ | dap/ NDSPasswor dHasher
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The NDSPasswor dHasher component supports SHA or no encryption. Set the encr ypt i on property of the /
at g/ adapt er/ | dap/ NDSPasswor dHasher to the appropriate value:

+ encrypti on=SHA: use SHA password encryption

+ encryption=cl ear Text : disable password encryption

For LDAP servers other than Oracle Directory Server, you might need to create your own Passwor dHasher
implementation, if none of the Passwor dHasher implementations included in the Oracle ATG Web Commerce

platform meet your requirements.

See the Working with User Profiles chapter of the Personalization Programming Guide for more information about
configuring the Pr oper t yManager component.

LDAP Repository Definition Tag Reference

The LDAP repository definition file uses the XML tags described in this section. See also, at the end of this
chapter:

+ Sample LDAP Repository Definition File (page 351)
« DTD for LDAP Repository Definition Files (page 352)

The LDAP repository definition is similar in many ways to the SQL repository definition. The following differences
apply:

+ LDAP repository definition uses its own XML document type definition and syntax.
+ The LDAP repository cannot use XML file combination to combine XML files in the application configuration

path that have the same name. Instead, you must use a single LDAP repository definition file in the application
configuration path.

<!DOCTYPE>

LDAP repository

All SQL repository templates start with a DOCTYPE declaration that references this document type definition
(DTD) file:

| dap_1.0.dtd

This DTD is installed within the <ATGL1di r >/ DAS/ | i b/ cl asses. j ar archive, but can be referenced with this
URL:

http://ww. at g. conf dt ds/ gsa/ | dap_1. 0. dtd

For example:

<! DOCTYPE | dap- adapt er-tenpl ate
PUBLIC "-//Art Technol ogy Group, Inc.//DTD LDAP Adapter//EN'
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"http://ww:. atg. comf dtds/ | dap/| dap_1. 0. dtd">

<ldap-adapter-template>

<! ELEMENT | dap- adapter-tenpl ate (header, <view> (page 342)+)>

The <I dap- adapt er - t enpl at e> is the top-level tag in a repository definition file.

<header>
LDAP repository

<! ELEMENT header (nane?, author*, version?)>

Parent: : <ldap-adapter-template> (page 342)

The <header > tag provides information that can help you create and modify a repository definition files.

<view>

<! ELEMENT view (itemdescriptor, <search-root> (page 350)*)>

Parent: : <ldap-adapter-template> (page 342)

A repository definition file must include one <vi ew> tag for each Reposi t or yVi ewin your repository.

view attributes

Attribute Description

name The Reposi t or yVi ewname: required and must be unique in the definition file.

def aul t Boolean, specifies whether this is the default view for repository items.

Default: f al se

<item-descriptor>
LDAP repository

<! ELEMENT itemdescriptor (id Property (page 35) | <object-classes-property> (page 344)
| <object-class> (page 345) |
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property | <child-property> (page 348) | <new
items> (page 349))*>

Parent: <view> (page 342)

Each Reposi t or yVi ewin the LDAP repository includes a single item descriptor, which is defined by an <i t em
descri pt or > tag.

Attributes

Attribute Description

name The item descriptor name: required and must be unique in the definition file.

par ent The item descriptor from which this item descriptor inherits.

<id-property>

<! ELEMENT i d- property EMPTY>

Parent: <i t em descri pt or >

The <i d- pr oper t y> tag defines the profile ID property in the Reposi t or yl t emand the LDAP entry. The tag is
always empty. For example:

<i d-propertynanme="id" in-|dap="true" | dap- name="dpsi d"/ >

The <i d- pr oper t y> tag is required in a definition of a base item descriptor (an item descriptor that does not
have a parent) but is not allowed in a child item descriptor that inherits from a parent.

Attributes

Attribute Description

name Required, the ID property’s name in the Reposi t oryl t em

i n-1dap Boolean, specifies whether the ID property corresponds to a single LDAP attribute.

Default: f al se

| dap- nane The ID attribute’s name in the LDAP directory.

Default: value of name

di spl ay- nane The text identifying the ID property in the ATG Control Center.

Default: value of name
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Attribute Description
description The description of the ID property displayed in the ATG Control Center.

Default: value of name

<object-classes-property>

<! ELEMENT obj ect -cl asses-property EMPTY>

Parent: <i t em descri pt or >

The <obj ect - cl asses- pr oper t y> tag exposes the object classes of an LDAP entry as a property of a
Reposi t oryl t em This tag is always empty. For example:

<obj ect - cl asses- property name="obj ect Cl asses" | dap- nane="obj ect cl ass"/>

Like the <i d- pr oper t y> tag, the <obj ect - cl asses- proper t y> tag is required in a definition of a base item
descriptor (an item descriptor that does not have a parent) but is not allowed in a child item descriptor that
inherits from a parent. The property’s type is St ri ng[ ] , a multi-valued String. For example, if an item descriptor
definition has the <obj ect - cl asses- pr oper t y>tag in the preceding example and has the following object
classes definition:

<obj ect - cl ass>t op</ obj ect - cl ass>

<obj ect - cl ass>per son</ obj ect - cl ass>

<obj ect - cl ass>or gani zat i onal Per son</ obj ect - cl ass>
<obj ect - cl ass>i net or gPer son</ obj ect - cl ass>

its repository items have the following obj ect Cl asses property:

obj ect d asses=t op, per son, or gani zat i onal Per son, i net or gPer son

Attributes
Attribute Description
nane Required, the name of the repository item property that stores the item’s LDAP
object class values.
| dap- name The property’s name in the LDAP directory.
Default: value of nanme
di spl ay- narme The text identifying the object classes property in the ATG Control Center.

Default: value of nanme

di spl ay- property Specifies a property of this item descriptor that is used to represent items of this
type in a user interface. For example, a profile item descriptor might set di spl ay-
property tol ogi n. Then, each repository item is represented using the value of
the item’s | ogi n property.
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Attribute Description
description The description of the object classes property displayed in the ATG Control Center.

Default: value of name

<object-class>

<! ELEMENT obj ect - cl ass (#PCDATA) >

Parent: <i t em descri pt or >

The obj ect - cl ass tags specify all the object class values corresponding to the given item descriptor. If the
object class has ancestor object classes, they must all be specified. For example:

<obj ect - cl ass>t op</ obj ect - cl ass>

<obj ect - cl ass>per son</ obj ect - cl ass>

<obj ect - cl ass>or gani zat i onal Per son</ obj ect - cl ass>
<obj ect - cl ass>i net or gPer son</ obj ect - cl ass>

The object class information is required in the item descriptor specification so when a new item is created for
the given item descriptor and added to the repository, the corresponding LDAP entry can be created with the
given object class values. Thus, for example, if an item is created in the context of the user item descriptor, the
new LDAP directory entry has obj ect cl ass attribute values of t op, per son, or gani zat i onal Per son, and

i net or gPer son.

<property>
LDAP repository

<! ELEMENT property (option*, attribute*)>

Parent: <i t em descri pt or >

Property tags define the properties of a repository item and map the repository item properties to LDAP entry

attributes.
Attributes
Attribute Description
nane Required, the property’s name
| dap- name The property’s name in the LDAP directory.

Default: value of name
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Attribute

data-type

Description
Required, the property’s Java data type.

String int byte

bi gstring short binary
enuner ated | ong date
bool ean float timestanp
doubl e

The table under LDAP Data-type Correspondences (page 346) shows how data-type
attribute names correspond to Java object types:

mul ti

di spl ay- nanme

Is this a multi-valued property? If t r ue, the type is an array.

Boolean
Default: f al se

The text identifying the property in the ATG Control Center.

Default: value of name

description

The description of the property displayed in the ATG Control Center.

Default: value of nanme

def aul t A default value for the property, if another value is not specified when the profile is
created
This value will be applied to existing items if the property values for those items are null.

required Boolean. Default: f al se

r eadabl e Boolean. Default: f al se

writable Boolean. Default: f al se

queryabl e Boolean. Note that non-queryable properties are not indexed in the ATG Control Center.
Default: f al se

hi dden Boolean. Hidden properties are not displayed in the ATG Control Center.
Default: f al se

expert Boolean. Default: f al se

editor-class

Associates a property editor class with the property. See the JavaBeans specification for
a description of Pr opert yEdi t or s.

LDAP Data-type Correspondences

The dat a- t ype attribute defines the data-type of a repository item property. The following table shows how the
dat a- t ype attribute names correspond to Java object types.
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Data-type attribute value Java object type
string String

big string String

date java.util.Date
timestanp java. sql . Ti nest anp
enurer at ed String

bool ean Bool ean

int I nt eger

byte Byt e

bi nary byte[]

short Short

fl oat Fl oat

doubl e Doubl e

| ong Long

<option>
LDAP repository

<! ELEMENT option (#PCDATA) >

Parent: <pr operty>

If a property’s dat a- t ype property is set to enuner at ed, use <opt i on> tags to indicate possible values of the
enumerated properties. For example:

<property nane="gender" data-type="enunerated">
<opti on>mal e</ opti on>
<opti on>f enal e</ opti on>

</ property>

<attribute>
LDAP repository

<! ELEMENT option (#PCDATA) >
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Parent: <pr operty>

The <at t ri but e>tag associates arbitrary name/string value pairs with a property or item type, which
determine its behavior. The name/value pairs are added to the property descriptor via the set Val ue method of
j ava. beans. Feat ur eDescri pt or, and can later be used by the application.

For example:

<property nane="enpl oyeeNunber" data-type="string">
<attribute name="uni que" val ue="true"/>
</ property>

Attributes

Attribute Description

name Required, the name of the name/value pair.

val ue Required, the value of the name/value pair.

<child-property>

<! ELEMENT chi | d- property EMPTY>

Parent: <i t em descri pt or >

If an item descriptor has a parent item-descriptor, use <chi | d- pr oper t y> tags to override inherited property
values. The only aspect of the parent property definition that can be overridden is the property’s default value.
For example, given a parent item descriptor with the following property:

<i temdescriptor name="user">
<property nane="departnment" defaul t="C her"/>

</itemdescriptor>

You can create a child property that overrides the default value of the depar t nent property:

<i temdescriptor nane="engi neer" parent="user">

<l-- object classes (added to parent classes) -->
<obj ect - cl ass>engi neeri ngPer son</ obj ect - cl ass>

<!-- properties (added to parent properties) -->

<l-- child property (overrides parent properties) -->
<chi | d- property nane="department" defaul t="Engi neering"/>

</itemdescriptor>
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See Item Descriptor Hierarchies and Inheritance (page 327) in the LDAP Repository Architecture (page 324)
section of this chapter.

Attributes

Attribute Description

nane Required, the attribute name, which is the same as the name of an attribute of the parent item
descriptor.
def aul t Required, the default value for the attribute in the child item descriptor, overrides the default

value of the corresponding attribute in the parent item descriptor.

<new-items>

<! ELEMENT new-itenms EMPTY>

Parent: <i t em descri pt or >

The <new- i t ens> tag describes how new items within the item descriptor are created and identified.

Attributes

Attribute Description

al | oned Boolean. If f al se, no new items can be created in this item descriptor; the item
descriptor acts like an abstract class.
Default:t r ue

par ent - dn The distinguished name (DN) of the parent. The new item’s DN is constructed by
appending the value of par ent - dn to the relative distinguished name, specified by the
rdn- property.

rdn-property The name of the repository item property that specifies the relative distinguished name

of a new item.

For example, given the following <new- i t ens> tag:

<new- i t ens par ent - dn="ou=Mar ket i ng, o=qui ncyf unds. cont
rdn-property="1ogin">

anew item whose | ogi n property is nat has a corresponding RDN of ui d=nat (because the
LDAP repository’s | ogi n property maps to the ui d attribute in the LDAP directory), and the DN is
ui d=nat, ou=Mar ket i ng, o=qui ncyf unds. com
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If a child descriptor definition does not contain a <new- i t ens> tag, it simply inherits the parent’s item creation
behavior. See New Item Creation (page 330) in the LDAP Repository Architecture (page 324) section of this

chapter.

<search-root>

<! ELEMENT sear ch-root EMPTY>

Parent: <vi ew>

A Repository View's contents can be restricted to a location or set of locations within the directory

tree. For example, you might want to specify that the engi neer view contains only entries in the

ou=Engi neeri ng, o=qui ncyf unds. combranch of the directory tree. Even if other items that satisfy the

engi neer item descriptor are encountered somewhere in the LDAP directory (perhaps for testing purposes),
they are not considered to be part of the engi neer view. The tree branches that comprise a Repository View
are called search roots, as they determine which parts of the directory tree are searched when a repository query
is constructed on the view. The <sear ch- r oot > tag is a child tag of the <vi ew> tag that limits the Repository
View to the specified roots of the LDAP directory tree.

When a query is performed on the view, only those items that reside in one of the specified search roots and
satisfy the view's item descriptor are returned. At least one search root must always be specified, but it may well
point to the directory suffix (i.e., the search root may span the entire directory tree). See the Repository Views in
the LDAP Repository (page 331) section of this chapter.

Attributes

Attribute

Description

dn

Required, the distinguished name (DN) of directory branches that can be part of the
Repository View

recursive

Boolean, specifies whether the directory tree branch specified by the dn attribute
should be searched recursively. Set to f al se if you want to include only the root’s
immediate children, or if you know for sure that lower levels of the branch do not
contain any relevant entries. This might be used for optimization purposes.

Default:t r ue

check-cl asses

Boolean. If set to t r ue, when a repository query is constructed, it is automatically
augmented with the object class constraints, so items that do not satisfy the item
descriptor are not returned by the search.

If set to f al se for the search root, the query is left as is, and no object class checking is
performed. This optimization should only be turned on if you are absolutely sure that
the search root contains only entries that satisfy the item descriptor.

Default:t r ue
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Sample LDAP Repository Definition File

The following sample LDAP repository definition file defines a base item descriptor and view named user .

<?xm version="1.0" encodi ng="1S0O 8859-1" ?>

<! DOCTYPE | dap- adapter-tenpl ate
PUBLIC "-//Art Technol ogy G oup, Inc.//DTD LDAP Adapter//EN'
"http://ww. atg. conf dtds/| dap/|dap_1.0.dtd">

<l dap- adapt er -t enpl at e>
<header >

<nane>| dapUser Profi |l e. xm </ name>
<aut hor >ATG</ aut hor >

<version>$l d: |dapUserProfile.xm,v 1.5 2000/ 06/23 00: 16: 14 nat Exp $</version>

</ header >

<l-- user view -->
<vi ew nanme="user" default="true">

<l-- itemdescriptor -->

<itemdescriptor nanme="user" display-nanme="User" display-property="1ogin">

<!-- special properties -->
<i d-property nanme="id" in-|ldap="fal se"/>

<obj ect - cl asses- property nanme="obj ect d asses" | dap-nanme="obj ectcl ass"/>

<!-- object classes -->

<obj ect - cl ass>t op</ obj ect - cl ass>

<obj ect - cl ass>per son</ obj ect - cl ass>

<obj ect - cl ass>or gani zat i onal Per son</ obj ect - cl ass>
<obj ect - cl ass>i net or gPer son</ obj ect - cl ass>

<l-- properties -->

<property name="| ogi n" | dap-nane="uid" data-type="string" required="true">

<attribute name="uni que" val ue="true"/>
</ property>

<property nanme="password" | dap-nanme="userpassword" data-type="string"

required="true"
edi tor-cl ass="at g. beans. Passwor dPr opertyEdi tor"/>

<property nanme="ful |l Name" | dap-nanme="cn" data-type="string" required="true"/>
<property nane="| ast Name" | dap-nanme="sn" data-type="string" required="true"/>
<property name="firstName" |dap-nanme="gi venNane" data-type="string"/>

<property nanme="enmil" |dap-nane="mail" data-type="string"/>

<!-- itemcreation -->
<new-itens parent-dn="o=yourconpany.coni rdn-property="1|ogin"/>

</itemdescriptor>

<!-- search roots -->
<sear ch-root dn="o=your conpany. coni'/>

</ vi ew>

</ | dap- adapt er -t enpl at e>
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DTD for LDAP Repository Definition Files

This is the XML Document Type Definition for LDAP repository definition files. Do not modify this file. You can
also view this file at:

http://ww. atg. conf dtds/ | dap/ | dap_1. 0. dtd

<?xm encodi ng="UTF- 8" ?>
<l--

| dap- adapter-tenpl ate.dtd - docunent type for LDAP Adapter tenplates
@ersion $ld: //product/DAS/ version/11.0/Javal atg/ dtds/| dap/|dap_1.0. dt d#1
$$Change: 531151 $

-->

<!-- Flag datatype, and values -->
<IENTITY % flag "(true | false)">

<l-- The whole tenplate -->
<! ELEMENT | dap- adapter-tenpl ate (header, viewt)>

<!-- The header -->
<! ELEMENT header (nanme?, author*, version?)>

<l-- Nane of tenplate -->
<! ELEMENT name (#PCDATA) >

<!-- The author(s) -->
<! ELEMENT aut hor (#PCDATA) >

<!-- Version string -->
<! ELEMENT ver si on (#PCDATA) >

<l-- Viewms) -->

<! ELEMENT view (itemdescriptor, search-root*)>
<! ATTLI ST vi ew

name CDATA#REQUI RED

default %1 ag;"fal se"

>

<l-- Itemdescriptor(s) -->

<! ELEMENT itemdescriptor (id-property | object-classes-property | object-class |
property | child-property | newitens)*>

<! ATTLI ST item descri ptor

name CDATA#REQUI RED

par ent CDATA#| MPLI ED

di spl ay- nameCDATA#| MPLI ED

descri pti onCDATA#| MPLI ED

hi dden% | ag; "f al se"

expert %!l ag; "fal se"

di spl ay- property CDATA #l MPLI ED

>

<l-- 1d property -->

<! ELEMENT i d- property EMPTY>
<! ATTLI ST i d- property

name CDATA#REQUI RED
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in-1dap%| ag; "fal se"

| dap- name CDATA#| MPLI ED

di spl ay- naneCDATA#| MPLI ED
descri pti onCDATA#| MPLI ED
>

<l-- Object classes property -->

<! ELEMENT obj ect - cl asses-property EMPTY>
<! ATTLI ST obj ect -cl asses-property

name CDATA#REQUI RED

| dap- name CDATA#| MPLI ED

di spl ay- nameCDATA#| MPLI ED

descri pti onCDATA#| MPLI ED

>

<l-- Object class(es) -->
<! ELEMENT obj ect - cl ass (#PCDATA) >

<l-- Property(s) -->
<! ELEMENT property (option*, attribute*)>
<I ATTLI ST property
name CDATA#REQUI RED
| dap- name CDATA#| MPLI ED
dat a-t ypeCDATA  #REQUI RED
multi%lag; "false"
di spl ay- nameCDATA#| MPLI ED
descri pti onCDATA#| MPLI ED
def aul t CDATA#| MPLI ED
required%l! ag; "fal se"
readabl e% | ag; "true"
witabl e%lag;"true”
queryabl e% | ag; "true"
hi dden% 1 ag; "f al se"
expert %] ag; "fal se"
editor-class CDATA  #l MPLI ED
>

<l-- Options are possible values for enunerated properties -->
<! ELEMENT option (#PCDATA) >

<!-- Feature descriptor values -->
<! ELEMENT attribute EMPTY>

<! ATTLI ST attribute

nameCDATA #REQUI RED

val ueCDATA #| MPLI ED

beanCDATA #| MPLI ED

>

<l-- Child property(s) -->

<! ELEMENT chi | d- property EMPTY>
<! ATTLI ST chi |l d- property
naneCDATA #REQUI RED

def aul t CDATA#REQUI RED

>

<l-- Itemcreation -->

<! ELEMENT newitenms EMPTY>
<! ATTLI ST newitens

al | oned% | ag; "true"

par ent - dnCDATA#| MPLI ED
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rdn- propert yCDATA#| MPLI ED
>

<!-- Search root(s) -->

<! ELEMENT sear ch-root EMPTY>
<! ATTLI ST sear ch-root
dnCDATA#REQUI RED
recursive%l ag; "true"
check-cl asses% | ag; "true"

>
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