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INTRODUCTION 
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PrimaryIndex<Long,Employer> employerById = ...; 
long employerId = ...; 
Employer employer = employerById.get(employerId);  
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@Persistent 
class Address { 
    String street; 
    String city; 
    String state; 
    int zipCode; 
    private Address() {} 
} 
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@Entity 
class Employer { 
 
    @PrimaryKey(sequence="ID") 
    long id; 
 
    @SecondaryKey(relate=ONE_TO_ONE) 
    String name; 
 
    Address address; 
 
    private Employer() {} 
} 
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java.util.SortedMap<String,Employer> map = 
                   employerByName.sortedMap(); 
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@Persistent 
class Address { 
    String street; 
    String street2; 
    String city; 
    String state; 
    long zipCode; 
    private Address() {} 
} 
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Employer employer = employerByName.get(null, "Gizmo  Inc", 
                                    LockMode.READ_U NCOMMITTED); 
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DatabaseConfig config = store.getPrimaryConfig(Empl oyer.class); 
config.setNodeMaxEntries(64); 
store.setPrimaryConfig(config);  

THE ENTITY MODEL 
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@Entity 
class Person { 
 
    @PrimaryKey 
    String ssn; 
 
    String name; 
    Address address; 
 
    @SecondaryKey(relate=MANY_TO_MANY, 
                  relatedEntity=Employer.class) 
    Set<Long> employerIds = new HashSet<Long>(); 
 
    private Person() {} // For bindings 
} 
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EntityStore store = new EntityStore(...); 
 
PrimaryIndex<String,Person> personBySsn = 
    store.getPrimaryIndex(String.class, Person.clas s); 



Berkeley DB Java Edition Direct Persistence Layer B asics          Page 6 

A BRIEF EXAMPLE 
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import java.io.File; 
import java.util.HashSet; 
import java.util.Set; 
 
import com.sleepycat.je.DatabaseException; 
import com.sleepycat.je.Environment; 
import com.sleepycat.je.EnvironmentConfig; 
import com.sleepycat.persist.EntityCursor; 
import com.sleepycat.persist.EntityIndex; 
import com.sleepycat.persist.EntityStore; 
import com.sleepycat.persist.PrimaryIndex; 
import com.sleepycat.persist.SecondaryIndex; 
import com.sleepycat.persist.StoreConfig; 
import com.sleepycat.persist.model.Entity; 
import com.sleepycat.persist.model.Persistent; 
import com.sleepycat.persist.model.PrimaryKey; 
import com.sleepycat.persist.model.SecondaryKey; 
import static com.sleepycat.persist.model.DeleteAct ion.NULLIFY; 
import static com.sleepycat.persist.model.Relations hip.ONE_TO_ONE; 
import static com.sleepycat.persist.model.Relations hip.ONE_TO_MANY; 
import static com.sleepycat.persist.model.Relations hip.MANY_TO_ONE; 
import static com.sleepycat.persist.model.Relations hip.MANY_TO_MANY; 
 
// An entity class. 
// 
@Entity 
class Person { 
 
    @PrimaryKey 
    String ssn; 
 
    String name; 
    Address address; 
 
    @SecondaryKey(relate=MANY_TO_ONE, relatedEntity =Person.class) 
    String parentSsn; 
 
    @SecondaryKey(relate=ONE_TO_MANY) 
    Set<String> emailAddresses = new HashSet<String >(); 
 
    @SecondaryKey(relate=MANY_TO_MANY, relatedEntit y=Employer.class, 
                                       onRelatedEnt ityDelete=NULLIFY) 
    Set<Long> employerIds = new HashSet<Long>(); 
    Person(String name, String ssn, String parentSs n) { 
        this.name = name; 
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        this.ssn = ssn; 
        this.parentSsn = parentSsn; 
    } 
 
    private Person() {} // For bindings 
} 
 
// Another entity class. 
// 
@Entity 
class Employer { 
 
    @PrimaryKey(sequence="ID") 
    long id; 
 
    @SecondaryKey(relate=ONE_TO_ONE) 
    String name; 
 
    Address address; 
 
    Employer(String name) { 
        this.name = name; 
    } 
 
    private Employer() {} // For bindings 
} 
 
// A persistent class used in other classes. 
// 
@Persistent 
class Address { 
    String street; 
    String city; 
    String state; 
    int zipCode; 
    private Address() {} // For bindings 
} 
 
// The data accessor class for the entity model. 
// 
class PersonAccessor { 
 
    // Person accessors 
    // 
    PrimaryIndex<String,Person> personBySsn; 
    SecondaryIndex<String,String,Person> personByPa rentSsn; 
    SecondaryIndex<String,String,Person> personByEm ailAddresses; 
    SecondaryIndex<Long,String,Person> personByEmpl oyerIds; 
 
    // Employer accessors 
    // 
    PrimaryIndex<Long,Employer> employerById; 
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    SecondaryIndex<String,Long,Employer> employerBy Name; 
 
    // Opens all primary and secondary indices. 
    // 
    public PersonAccessor(EntityStore store) 
        throws DatabaseException { 
 
        personBySsn = store.getPrimaryIndex( 
            String.class, Person.class); 
 
        personByParentSsn = store.getSecondaryIndex ( 
            personBySsn, String.class, "parentSsn") ; 
 
        personByEmailAddresses = store.getSecondary Index( 
            personBySsn, String.class, "emailAddres ses"); 
 
        personByEmployerIds = store.getSecondaryInd ex( 
            personBySsn, Long.class, "employerIds") ; 
 
        employerById = store.getPrimaryIndex( 
            Long.class, Employer.class); 
 
        employerByName = store.getSecondaryIndex( 
            employerById, String.class, "name");  
    } 
} 
 
// Open a transactional Berkeley DB engine environm ent. 
// 
EnvironmentConfig envConfig = new EnvironmentConfig (); 
envConfig.setAllowCreate(true); 
envConfig.setTransactional(true); 
Environment env = new Environment(new File("/my/dat a"), envConfig); 
 
// Open a transactional entity store. 
// 
StoreConfig storeConfig = new StoreConfig(); 
storeConfig.setAllowCreate(true); 
storeConfig.setTransactional(true); 
EntityStore store = new EntityStore(env, "PersonSto re", storeConfig); 
 
// Initialize the data access object. 
// 
PersonAccessor dao = new PersonAccessor(store); 
 
// Add a parent and two children using the Person p rimary index.  Specifying a 
// non-null parentSsn adds the child Person to the sub-index of children for 
// that parent key. 
// 
dao.personBySsn.put(new Person("Bob Smith", "111-11 -1111", null)); 
dao.personBySsn.put(new Person("Mary Smith", "333-3 3-3333", "111-11-1111")); 
dao.personBySsn.put(new Person("Jack Smith", "222-2 2-2222", "111-11-1111")); 
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// Print the children of a parent using a sub-index  and a cursor. 
// 
EntityCursor<Person> children = 
    dao.personByParentSsn.subIndex("111-11-1111").e ntities(); 
try { 
    for (Person child : children) { 
        System.out.println(child.ssn + ' ' + child. name); 
    } 
} finally { 
    children.close(); 
} 
 
// Get Bob by primary key using the primary index. 
// 
Person bob = dao.personBySsn.get("111-11-1111"); 
assert bob != null; 
 
// Create two employers.  Their primary keys are as signed from a sequence. 
// 
Employer gizmoInc = new Employer("Gizmo Inc"); 
Employer gadgetInc = new Employer("Gadget Inc"); 
dao.employerById.put(gizmoInc); 
dao.employerById.put(gadgetInc); 
 
// Bob has two jobs and two email addresses. 
// 
bob.employerIds.add(gizmoInc.id); 
bob.employerIds.add(gadgetInc.id); 
bob.emailAddresses.add("bob@bob.com"); 
bob.emailAddresses.add("bob@gmail.com"); 
 
// Update Bob's record. 
// 
dao.personBySsn.put(bob); 
 
// Bob can now be found by both email addresses. 
// 
bob = dao.personByEmailAddresses.get("bob@bob.com") ; 
assert bob != null; 
bob = dao.personByEmailAddresses.get("bob@gmail.com "); 
assert bob != null; 
 
// Bob can also be found as an employee of both emp loyers. 
// 
EntityIndex<String,Person> employees; 
employees = dao.personByEmployerIds.subIndex(gizmoI nc.id); 
assert employees.contains("111-11-1111"); 
employees = dao.personByEmployerIds.subIndex(gadget Inc.id); 
assert employees.contains("111-11-1111"); 
 
// When an employer is deleted, the onRelatedEntity Delete=NULLIFY for the 
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// employerIds key causes the deleted ID to be remo ved from Bob's employerIds. 
// 
dao.employerById.delete(gizmoInc.id); 
bob = dao.personBySsn.get("111-11-1111"); 
assert !bob.employerIds.contains(gizmoInc.id); 
 
store.close(); 
env.close(); 



Berkeley DB Java Edition Direct Persistence Layer B asics          Page 11 

*��������
�����!
������������
���������
����
�
���� ���������������������������������
�
���5�

�����������

�
�
�
������
���
�����
��������������� ��
��������
���4���������������
�!
�����
����������� ��������
�
�������������
�"�
� ������������� ���
�����
����
�!������������
�����
����
������*������������������ �����
����
������������
��
������
�����������
��,
�����
�
�
�����
��,
����"��
������� 
���
������������9������������
�"�
��
�������������������
������������������
�����
��� �
��

������������4����!
����5��

@Persistent 
public class ConstrainedValue { 
 
    private int min; 
    private int max; 
    private int value; 
 
    private ConstrainedValue() {} // For bindings 
 
    public ConstrainedValue(int min, int max) { 
        this.min = min; 
        this.max = max; 
        value = min; 
    } 
 
    public setValue(int value) { 
        if (value < min || value > max) { 
            throw new IllegalArgumentException("out  of range"); 
        } 
        this.value = value; 
    } 
} 
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Transaction txn = env.beginTransaction(null, null);  
dao.employerById.put(txn, gizmoInc); 
dao.employerById.put(txn, gadgetInc); 
txn.commit();  
�
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EntityJoin<String,Person> join = new 
EntityJoin(dao.personBySsn); 
 
join.addCondition(dao.personByParentSsn, "111-11-11 11"); 
join.addCondition(dao.personByEmployerIds, gizmoInc .id); 
 
ForwardCursor<Person> results = join.entities(); 
try { 
    for (Person person : results) { 
        System.out.println(person.ssn + ' ' + perso n.name); 
    } 
} finally { 
    results.close(); 
} 
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EntityCursor<Person> employees = 
    dao.personByEmployerIds.subIndex(gizmoInc.id).e ntities(); 
try { 
    for (Person employee : employees) { 
        System.out.println(employee.ssn + ' ' + emp loyee.name); 
    } 
} finally { 
    employees.close(); 
} 
�

6������
�� �������:��������������
�����
���������!
 ����"����� Person ������������
���������3������
��������������
����������� employerIds ��*����������
������������

���
������
�����
���"���������������������������� ��
�"������������
�������
8�����������������!�8�����
���
���
���������������� ������������
�����*����� �������
�
�����������������

�
�������������������"�������� 
� ��������� �������������
���
����"������
����
!������������
�����



Berkeley DB Java Edition Direct Persistence Layer B asics          Page 13 

WHICH API TO USE? 
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PERFORMANCE 
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Test Results 
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CONCLUSION 
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