


2.1 Persistence Definition

The persistence metadata describes what data to persist and where to persist it in the datastore.
This can be done by adding annotations to the persistable domain classes or by specifying XML
metadata. Best practise is to use a combination of both: specifying basic persistence info as

annotations, and adding datastore specific info to XML files.

FEach persistable class must implement the . DataNucleus

uses a byte code enhancer to add this interface and its methods to Java classes.

2.2 Persistence API

The central class of the persistence API is the class. It is

obtained from the

For storing and loading objects, the persistence manager provides methods like

, and

2.3 Query API and Language

The query API and language is used to retrieve objects. A query could either be constructed

using the or by a SQL-like string.

A query may contain elements like the candidate class to search for, a filter, an ordering state-
ment, and aggregation instructions. A query is translated for the native datastore. If the

datastore can’t handle such a query, DataNucleus provides an in-memory evaluation of queries.

Another important feature of JDO are fetch groups. They are used to control which fields of an
object should be loaded from the datastore.















4.3.3 Hierarchical with Parent Reference

4.3.4 Embedded as Child Entry




<class name="Person" table="ou=Persons,dc=example,dc=com"
schema="top,person,organizationalPerson,inetOrgPerson">
<field name="fullName" primary-key="true" column="cn" />
<field name="firstName" column="givenName" />
<field name="lastName" column="sn" />
<field name="account">
<embedded />
</field>
</class>
<class name="Account" embedded-only="true" schema="top,account,simpleSecurityObject">
<field name="uid" primary-key="true" column="uid" />
<field name="password" column="userPassword" />
</class>

4.3.5 Embedded into Owner Entry

public class Person dn: cn=Bugs Bunny,ou=Persons,dc=example,dc=com
{ objectClass: top
private String fullName; objectClass: person
private String firstName; objectClass: organizationalPerson
private String lastName; objectClass: inetOrgPerson
private Account account; cn: Bugs Bunny
givenName: Bugs
} sn: Bunny
public class Account uid: bbunny
{ userPassword: secret
private String uid;
private String password;
}

Account

<class name="Person" table="ou=Persons,dc=example,dc=com"
schema="top,person,organizationalPerson, inetOrgPerson">
<field name="fullName" primary-key="true" column="cn" />
<field name="firstName" column="givenName" />
<field name="lastName" column="sn" />
<field name="account">
<embedded null-indicator-column="uid">
<field name="uid" column="uid" />
<field name="password" column="userPassword" />
</embedded>
</field>
</class>

4.4 Queries



Logical expressions: &, |
Operators: ==, |=, <, <=, >, >=

Methods: startsWith(), endsWith()

More advanced filters, aggregation and ordering are handled by the in-memory query evaluator.
That could mean that objects of a type are loaded from the directory and evaluated in

memory, be aware of that!

4.5 Future Work

The following points should be addressed in future:

Encryption and strong authentication for LDAP connections.

Improvements in handling of large data. This may include lazy loading of collections, e.g.

using paged search or VLV control.

Improvements in handling of hierarchical data. Retrieving child objects doesn’t work in
some cases. DN references are not updated when moving objects within the DIT. JDO

Compound Identity may be a good option.
Improvements in query handling.

Schema awareness, e.g. to decide if a field could be stored to a particular LDAP attribute

type or if a substring or ordering filter could be applied.

Versioning support to detect concurrent updates. Attributes createTimestamp, modify-

Timestamp or entryCSN may be used.

Support for java.util.Map.

Auto-creation of missing container entries.

Auto-creation of schema (object classes and attribute type).

Leverage JDO transactions as soon as there is a standardized transaction mechanism for
LDAP.



5 Conclusion

The usage of JDO for LDAP persistence makes sense when the directory server is the datastore
for business objects. The developer can concentrate on the business objects and can persist and
retrieve these objects using a standardized API. No need to mess around with LDAP. However

JDO can’t be used in the area where LDAP is strong: doing authentication.

The usage of JDO is also a trade of. It is a mature standard which has been updated multiple
times. It also was designed to work in all environments, from embedded systems to large enter-
prise deployments. Thus the specification is quite complex and the concepts (lifecycles, transac-
tions, configuration parameters) need to be learned. So if only some entries and attributes need

to be read from the directory it may not be worth using JDO.
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