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das letzte Mal

Entwicklungsrichtungen
I Top Down
I Bottom Up
I Middle Out
I Meet in the Middle

APIs
Mapping (Überblick)
Konfiguration und Tools
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Abbildung von Collections

I Entity–Klasse hat nicht nur einzelne Value-Type–Objekte
sondern ganze Sammlungen (Collections)

I Darstellung im relationalen Modell durch eine zusätzliche
Tabelle (Collection–Tabelle)

I Verwendung der Collection–Interfaces (Set, Map, Collection,
List, ...) als Attribute im Objekt–Modell:

private <<Interface>> a = new <<Implementation>>();
...
// Getter and setter methods

private Set<String> a = new HashSet<String>();
...
// Getter and setter methods
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Abbildung von Mengen

Beispiel (Artikel hat Menge von Bildernamen)

class Item {

private int id;
private String name;

private Set images = new HashSet();
...

public Set getImages() {
return this.images;

}
public void setImages(Set images) {

this.images = images;
}
...

}
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Abbildung von Mengen

Beispiel (Artikel hat Menge von Bildernamen)

Mapping:

<class name="Item" table="ITEM">
...
<set name="images" table="ITEM_IMAGE">

<key column="ITEM_ID"/>
<element type="string" column="FILENAME"

not-null="true"/>
</set>
...
</class>

Tabellenstruktur und Beispieldaten:

244 CHAPTER 6
Mapping collections and entity associations

private Set images = new HashSet();
...
public Set getImages() {
    return this.images;
}
public void setImages(Set images) {
    this.images = images;
}

Now, create the following mapping in the Item’s XML metadata:

<set name="images" table="ITEM_IMAGE">

    <key column="ITEM_ID"/>

    <element type="string" column="FILENAME" not-null="true"/>
</set>

The image filenames are stored in a table named ITEM_IMAGE, the collection
table. From the point of view of the database, this table is a separate entity, a sepa-
rate table, but Hibernate hides this for you. The <key> element declares the for-
eign key column in the collection table that references the primary key ITEM_ID
of the owning entity. The <element> tag declares this collection as a collection of
value type instances—in this case, of strings. 

 A set can’t contain duplicate elements, so the primary key of the ITEM_IMAGE
collection table is a composite of both columns in the <set> declaration: ITEM_ID
and FILENAME. You can see the schema in figure 6.1.

It doesn’t seem likely that you would allow the user to attach the same image more
than once, but let’s suppose you did. What kind of mapping would be appropriate
in that case? 

6.1.3 Mapping an identifier bag

An unordered collection that permits duplicate elements is called a bag. Curi-
ously, the Java Collections framework doesn’t include a bag implementation.
However, the java.util.Collection interface has bag semantics, so you only
need a matching implementation. You have two choices: 

Figure 6.1
Table structure and example data for a 
collection of strings
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Abbildung von Multimengen (Bags)

I Java hat standardmäßig keine Implementierung für Bags
(Multimengen).

I Interface java.util.collection hat aber
Multimengen–Semantik (Reihenfolge nicht erhalten, Element
können mehrfach vorkommen).

I Spezielle Hibernate–Unterstützung für Kombination
Collection a = new ArrayList(); und <idbag>

Beispiel (Artikel hat MultiMenge von Bildernamen)

private Collection images = new ArrayList();
...
public Collection getImages() {

return this.images;
}
public void setImages(Collection images) {

this.images = images;
}
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Abbildung von Multimengen (Bags)

Beispiel (Artikel hat MultiMenge von Bildernamen)

Mapping:

<idbag name="images" table="ITEM_IMAGE">
<collection-id type="long" column="ITEM_IMAGE_ID">
<generator class="sequence"/>

</collection-id>
<key column="ITEM_ID"/>
<element type="string" column="FILENAME"

not-null="true"/>
</idbag>

Tabellenstruktur und Beispieldaten:

246 CHAPTER 6
Mapping collections and entity associations

In this case, the primary key is the generated ITEM_IMAGE_ID, as you can see in fig-
ure 6.2. Note that the native generator for primary keys isn’t supported for
<idbag> mappings; you have to name a concrete strategy. This usually isn’t a
problem, because real-world applications often use a customized identifier gener-
ator anyway. You can also isolate your identifier generation strategy with place-
holders; see chapter 3, section 3.3.4.3, “Using placeholders.”

 Also note that the ITEM_IMAGE_ID column isn’t exposed to the application in
any way. Hibernate manages it internally. 

 A more likely scenario is one in which you wish to preserve the order in which
images are attached to the Item. There are a number of good ways to do this; one
way is to use a real list, instead of a bag.

6.1.4 Mapping a list

First, let’s update the Item class: 

private List images = new ArrayList();
...
public List getImages() {
    return this.images;
}

public void setImages(List images) {
    this.images = images;
}

A <list> mapping requires the addition of an index column to the collection table.
The index column defines the position of the element in the collection. Thus,
Hibernate is able to preserve the ordering of the collection elements. Map the
collection as a <list>: 

<list name="images" table="ITEM_IMAGE">

    <key column="ITEM_ID"/>

    <list-index column="POSITION"/>

Figure 6.2 A surrogate primary key allows duplicate bag elements.
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Abbildung von Listen

I Reihenfolge erhalten: Listen

Beispiel (Artikel hat Liste von Bildernamen)

private List images = new ArrayList();
...
public List getImages() {

return this.images;
}
public void setImages(List images) {

this.images = images;
}



Hibernate 3
Objekt–

Relationales–
Mapping

OR–Mapping
Collections

N:M–Assioziationen

Typsystem

Dr. U. Hoffmann
Kap. 8 10 / 22

Abbildung von Listen

Beispiel (Artikel hat Liste von Bildernamen)

Mapping:

<list name="images" table="ITEM_IMAGE">
<key column="ITEM_ID"/>
<list-index column="POSITION"/>
<element type="string" column="FILENAME"

not-null="true"/>
</list>

Tabellenstruktur und Beispieldaten:

Sets, bags, lists, and maps of value types 247

    <element type="string" column="FILENAME" not-null="true"/>
</list>

(There is also an index element in the XML DTD, for compatibility with Hiber-
nate 2.x. The new list-index is recommended; it’s less confusing and does the
same thing.) 

 The primary key of the collection table is a composite of ITEM_ID and POSI-
TION. Notice that duplicate elements (FILENAME) are now allowed, which is consis-
tent with the semantics of a list, see figure 6.3.

The index of the persistent list starts at zero. You could change this, for example,
with <list-index base="1".../> in your mapping. Note that Hibernate adds null
elements to your Java list if the index numbers in the database aren’t continuous.

 Alternatively, you could map a Java array instead of a list. Hibernate supports
this; an array mapping is virtually identical to the previous example, except with
different element and attribute names (<array> and <array-index>). However,
for reasons explained earlier, Hibernate applications rarely use arrays. 

 Now, suppose that the images for an item have user-supplied names in addi-
tion to the filename. One way to model this in Java is a map, with names as keys
and filenames as values of the map. 

6.1.5 Mapping a map

Again, make a small change to the Java class: 

private Map images = new HashMap();
...
public Map getImages() {
    return this.images;
}

public void setImages(Map images) {
    this.images = images;
}

Mapping a <map> (pardon us) is similar to mapping a list.

Figure 6.3 The collection table preserves the position of each element.
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Abbildung von Java–Maps

I Zugriff nicht über Index sondern über Namen:
Java–Maps

Beispiel (Artikel hat Map)

private Map images = new HashMap();
...
public Map getImages() {

return this.images;
}
public void setImages(Map images) {

this.images = images;
}
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Abbildung von Java–Maps

Beispiel (Artikel hat Map)

Mapping:

<map name="images" table="ITEM_IMAGE">
<key column="ITEM_ID"/>
<map-key column="IMAGENAME" type="string"/>
<element type="string" column="FILENAME"

not-null="true"/>
</map>

Tabellenstruktur und Beispieldaten:

248 CHAPTER 6
Mapping collections and entity associations

<map name="images" table="ITEM_IMAGE">

    <key column="ITEM_ID"/>

    <map-key column="IMAGENAME" type="string"/>

    <element type="string" column="FILENAME" not-null="true"/>
</map>

The primary key of the collection table is a composite of ITEM_ID and IMAGENAME.
The IMAGENAME column holds the keys of the map. Again, duplicate elements are
allowed; see figure 6.4 for a graphical view of the tables.

 This map is unordered. What if you want to always sort your map by the name
of the image? 

6.1.6 Sorted and ordered collections

In a startling abuse of the English language, the words sorted and ordered mean dif-
ferent things when it comes to Hibernate persistent collections. A sorted collection is
sorted in memory using a Java comparator. An ordered collection is ordered at the
database level using an SQL query with an order by clause. 

 Let’s make the map of images a sorted map. First, you need to change the ini-
tialization of the Java property to a java.util.TreeMap and switch to the
java.util.SortedMap interface: 

private SortedMap images = new TreeMap();
...
public SortedMap getImages() {
    return this.images;
}

public void setImages(SortedMap images) {
    this.images = images;
}

Hibernate handles this collection accordingly, if you map it as sorted: 

Figure 6.4 Tables for a map, using strings as indexes and elements
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Collections von Komponenten

I Ganze Strukturen in Collections ablegen

Collections of components 251

    <collection-id type="long" column="ITEM_IMAGE_ID">
        <generator class="sequence"/>
    </collection-id>

    <key column="ITEM_ID"/>

    <element type="string" column="FILENAME" not-null="true"/>
</idbag>

The linked collections Hibernate uses internally for sets and maps are available
only in JDK 1.4 or later; older JDKs don’t come with a LinkedHashMap and
LinkedHashSet. Ordered bags are available in all JDK versions; internally, an
ArrayList is used. 

 In a real system, it’s likely that you’ll need to keep more than just the image
name and filename. You’ll probably need to create an Image class for this extra
information. This is the perfect use case for a collection of components. 

6.2 Collections of components

You could map Image as an entity class and create a one-to-many relationship
from Item to Image. However, this isn’t necessary, because Image can be modeled
as a value type: Instances of this class have a dependent lifecycle, don’t need their
own identity, and don’t have to support shared references. 

 As a value type, the Image class defines the properties name, filename, sizeX,
and sizeY. It has a single association with its owner, the Item entity class, as shown
in figure 6.5.

 As you can see from the composition association style (the black diamond),
Image is a component of Item, and Item is the entity that is responsible for the
lifecycle of Image instances. The multiplicity of the association further declares
this association as many-valued—that is, many (or zero) Image instances for the
same Item instance. 

 Let’s walk through the implementation of this in Java and through a mapping
in XML. 

name : String
description : String
initialPrice : BigDecimal
reservePrice : BigDecimal
startDate : Date
endDate : Date
state : ItemState
approvalDatetime : Date

name : String
filename : String
sizeX : int
sizeY : int

0..*

Figure 6.5
Collection of Image components 
in Item

I Image nicht nur durch den Filenamen sondern auch durch
zusätzliche Attribute beschrieben.

I Implementierung der Komponentenklasse als POJO
(Muss equals() und hashCode()) definieren.
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Collections von Komponenten

Beispiel (Artikel hat Menge von Komponenten)

<set name="images" table="ITEM_IMAGE">
<key column="ITEM_ID"/>
<composite-element class="Image">

<property name="name" column="IMAGENAME"
not-null="true"/>

<property name="filename" column="FILENAME"
not-null="true"/>

<property name="sizeX" column="SIZEX"
not-null="true"/>

<property name="sizeY" column="SIZEY"
not-null="true"/>

</composite-element>
</set>

Collections of components 253

6.2.3 Enabling bidirectional navigation

The association from Item to Image is unidirectional. You can navigate to the
images by accessing the collection through an Item instance and iterating:
anItem.getImages().iterator(). This is the only way you can get these image
objects; no other entity holds a reference to them (value type again). 

 On the other hand, navigating from an image back to an item doesn’t make
much sense. However, it may be convenient to access a back pointer like anIm-
age.getItem() in some cases. Hibernate can fill in this property for you if you
add a <parent> element to the mapping: 

<set name="images"
     table="ITEM_IMAGE"
     order-by="IMAGE_NAME asc">

    <key column="ITEM_ID"/>

    <composite-element class="Image">
       <parent name="item"/>
       <property name="name" column="IMAGENAME" not-null="true"/>
       <property name="filename" column="FILENAME" not-null="true"/>
       <property name="sizeX" column="SIZEX" not-null="true"/>
       <property name="sizeY" column="SIZEY" not-null="true"/>
    </composite-element>
</set>

True bidirectional navigation is impossible, however. You can’t retrieve an Image
independently and then navigate back to its parent Item. This is an important
issue: You can load Image instances by querying for them. But these Image objects
won’t have a reference to their owner (the property is null) when you query in
HQL or with a Criteria. They’re retrieved as scalar values. 

Figure 6.6
Example data tables for a collection 
of components mapping
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Collections von Komponenten

I Null–Werte in den Attributen der Komponente:
Multimenge und Mapping via <idbag>

Beispiel (Multimenge von Komponenten)

private Collection images = new ArrayList();
...
public Collection getImages() {

return this.images;
}
public void setImages(Collection images) {

this.images = images;
}



Hibernate 3
Objekt–

Relationales–
Mapping

OR–Mapping
Collections

N:M–Assioziationen

Typsystem

Dr. U. Hoffmann
Kap. 8 16 / 22

Collections von Komponenten

Beispiel (Multimenge von Komponenten)

<idbag name="images" table="ITEM_IMAGE">
<collection-id type="long" column="ITEM_IMAGE_ID">
<generator class="sequence"/>

</collection-id>
<key column="ITEM_ID"/>
<composite-element class="Image">

<property name="name" column="IMAGENAME"/>
<property name="filename" column="FILENAME"

not-null="true"/>
<property name="sizeX" column="SIZEX"/>
<property name="sizeY" column="SIZEY"/>

</composite-element>
</idbag>

Collections of components 255

(at least, Hibernate doesn’t require it). Nor do you have to declare the properties
with not-null="true". They may be nullable, as can be seen in figure 6.7.

 We should point out that there isn’t a great deal of difference between this bag
mapping and a standard parent/child entity relationship like the one you map
later in this chapter. The tables are identical. The choice is mainly a matter of
taste. A parent/child relationship supports shared references to the child entity
and true bidirectional navigation. The price you’d pay is more complex lifecycles
of objects. Value-typed instances can be created and associated with the persistent
Item by adding a new element to the collection. They can be disassociated and
permanently deleted by removing an element from the collection. If Image would
be an entity class that supports shared references, you’d need more code in your
application for the same operations, as you’ll see later. 

 Another way to switch to a different primary key is a map. You can remove the
name property from the Image class and use the image name as the key of a map: 

<map name="images"
     table="ITEM_IMAGE"
     order-by="IMAGENAME asc">

    <key column="ITEM_ID"/>

    <map-key type="string" column="IMAGENAME"/>

    <composite-element class="Image">
       <property name="filename" column="FILENAME" not-null="true"/>
       <property name="sizeX" column="SIZEX"/>
       <property name="sizeY" column="SIZEY"/>
    </composite-element>
</map>

The primary key of the collection table is now a composite of ITEM_ID and IMAGE-
NAME. 

 A composite element class like Image isn’t limited to simple properties of basic
type like filename. It may contain other components, mapped with <nested-
composite-element>, and even <many-to-one> associations to entities. It can’t

Figure 6.7 Collection of Image components using a bag with surrogate key
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N:M–Assioziationen298 CHAPTER 7
Advanced entity association mappings

to a category) and that the best way to represent this information is via an inter-
mediate association class. In Hibernate, you can map the association class as an
entity and map two one-to-many associations for either side. Perhaps more conve-
niently, you can also map a composite element class, a technique we show later. 
It’s the purpose of this section to implement a real many-to-many entity associa-
tion. Let’s start with a unidirectional example. 

A simple unidirectional many-to-many association
If you require only unidirectional navigation, the mapping is straightforward.
Unidirectional many-to-many associations are essentially no more difficult than
the collections of value-type instances we discussed earlier. For example, if the
Category has a set of Items, you can create this mapping: 

<set name="items"
     table="CATEGORY_ITEM"
     cascade="save-update">
    <key column="CATEGORY_ID"/>
    <many-to-many class="Item" column="ITEM_ID"/>
</set>

The join table (or link table, as some developers call it) has two columns: the for-
eign keys of the CATEGORY and ITEM tables. The primary key is a composite of both
columns. The full table structure is shown in figure 7.10.

 In JPA annotations, many-to-many associations are mapped with the @ManyTo-
Many attribute: 

 

@ManyToMany
@JoinTable(
    name = "CATEGORY_ITEM",
    joinColumns = {@JoinColumn(name = "CATEGORY_ID")},
    inverseJoinColumns = {@JoinColumn(name = "ITEM_ID")}
)
private Set<Item> items = new HashSet<Item>();

Figure 7.9  
A many-to-many valued association between 
Category and Item

I Häufig deuten N:M–Assoziationen auf Modellierungsprobleme
hin.

I In der Praxis oft bessere Alternative:

I Zwischenklasse zur Darstellung der Assoziation
I Zwei 1:N–Assoziationen zur Zwischenklasse

I Hier: Mapping echter N:M–Beziehnungen
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Einfache unidirektionale N:M–Assoziation
Many-valued entity associations 299

In Hibernate XML you can also switch to an <idbag> with a separate primary key
column on the join table: 

<idbag name="items"
       table="CATEGORY_ITEM”
       cascade="save-update">
    <collection-id type="long" column="CATEGORY_ITEM_ID">
        <generator class="sequence"/>
    </collection-id>
    <key column="CATEGORY_ID"/>
    <many-to-many class="Item" column="ITEM_ID"/>
</idbag>

As usual with an <idbag> mapping, the primary key is a surrogate key column,
CATEGORY_ITEM_ID. Duplicate links are therefore allowed; the same Item can be
added twice to a Category. (This doesn’t seem to be a useful feature.) With anno-
tations, you can switch to an identifier bag with the Hibernate @CollectionId:

@ManyToMany
@CollectionId(
    columns = @Column(name = "CATEGORY_ITEM_ID"),
    type = @org.hibernate.annotations.Type(type = "long"),
    generator = "sequence"
)
@JoinTable(
    name = "CATEGORY_ITEM",
    joinColumns = {@JoinColumn(name = "CATEGORY_ID")},
    inverseJoinColumns = {@JoinColumn(name = "ITEM_ID")}
)
private Collection<Item> items = new ArrayList<Item>();

A JPA XML descriptor for a regular many-to-many mapping with a set (you can’t
use a Hibernate extension for identifier bags) looks like this: 

Figure 7.10 Many-to-many entity association mapped to an association table

Beispiel (unidirektionale N:M–Assoziation)
<class name="Category" table="CATEGORY">
...
<set name="items"

table="CATEGORY_ITEM"
cascade="save-update">

<key column="CATEGORY_ID"/>
<many-to-many class="Item" column="ITEM_ID"/>

</set>
...
</class>

I Zugriff: aCategory.getItems().add(anItem)
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Einfache unidirektionale N:M–Assoziation

Alternatives Mapping:
I Mit <idbag>
I generiert zusätzliche Primärschlüssel–Spalte

Beispiel (unidirektionale N:M–Assoziation)

<idbag name="items"
table="CATEGORY_ITEM"
cascade="save-update">

<collection-id type="long"
column="CATEGORY_ITEM_ID">

<generator class="sequence"/>
</collection-id>
<key column="CATEGORY_ID"/>
<many-to-many class="Item" column="ITEM_ID"/>

</idbag>

I Zugriff bleibt identisch:
aCategory.getItems().add(anItem)
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bidirektionale N:M–Assoziation

Beispiel (bidirektionale N:M–Assoziation Teil 1)

<class name="Category" table="CATEGORY">
...
<set name="items"

table="CATEGORY_ITEM"
cascade="save-update">
<key column="CATEGORY_ID"/>
<many-to-many class="Item" column="ITEM_ID"/>

</set>

I Zugriff:
aCategory.getItems().add(anItem);
anItem.getCategories().add(aCategory);
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bidirektionale N:M–Assoziation

Beispiel (bidirektionale N:M–Assoziation Teil 2)

<class name="Item" table="ITEM">
...
<set name="categories"

table="CATEGORY_ITEM"
inverse="true"
cascade="save-update">

<key column="ITEM_ID"/>
<many-to-many class="Category" column="CATEGORY_ID"/>

</set>
</class>
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Abbildung der primitiven Java Typen

Mapping type Java type Standard SQL built-in type
integer int oder java.lang.Integer INTEGER
long long oder java.lang.Long BIGINT
short short oder java.lang.Short SMALLINT
float float oder java.lang.Float FLOAT
double double oder java.lang.Double DOUBLE
big decimal java.math.BigDecimal NUMERIC
character java.lang.String CHAR(1)
string java.lang.String VARCHAR
byte byte oder java.lang.Byte TINYINT
boolean boolean oder java.lang.Boolean BIT
yes no boolean oder java.lang.Boolean CHAR(1) (’Y’ oder ’N’)
true false boolean oder java.lang.Boolean CHAR(1) (’T’ oder ’F’)

date java.util.Date oder java.sql.Date DATE
time java.util.Date oder java.sql.Time TIME
timestamp java.util.Date oder java.sql.Timestamp TIMESTAMP
calendar java.util.Calendar TIMESTAMP
calendar date java.util.Calendar DATE

binary byte[] VARBINARY
text java.lang.String CLOB
clob java.sql.Clob CLOB
blob java.sql.Blob BLOB
serializable Jede Klasse, die VARBINARY

java.io.Serializable implementiert

class java.lang.Class VARCHAR
locale java.util.Locale VARCHAR
timezone java.util.TimeZone VARCHAR
currency java.util.Currency VARCHAR
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