Getting Started with Cayenne
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Chapter 1. Setting up the environment

1.1. Setup

The goal of this chapter of the tutorial isto install (or check that you already have installed) a minimally needed
set of software to build a Cayenne application.

1.1.1. Install Java

Obvioudly, JDK hasto be installed. Cayenne 4.0 requires JDK 1.7 or newer.

1.1.2. Install IntelliJ IDEA

Download and install IntelliJ IDEA Community Edition. This tutorial is based on version 2016.3, still it should
work with any recent IntelliJ IDEA version.
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Chapter 2. Learning mapping basics

2.1. Starting a project

The goal of this chapter is to create a new Java project in IntelliJ IDEA containing a basic Cayenne mapping.
It presents an introduction to CayenneModeler GUI tool, showing how to create the initial mapping objects:
Dat aDonai n, Dat aNode, Dat aMap.

2.1.1. Create a new Project in IntelliJ IDEA

InIntelliJ IDEA select "File > New > Project..." and then select "Maven" and click "Next". In the dialog shown
on the screenshot below, fill the "Group Id" and "Artifact Id" fields and click "Next".

[ ] New Project
Groupld org.cayenne.example
Artifactld | tutorial
Version 1.0-SNAPSHOT
? Cancel Previous | [QLEAR

On next dialog screen you can customize directory for your project and click "Finish". Now you should have a
new empty project.

2.1.2. Download and Start CayenneModeler

Although later in thistutorial we'll be using Maven to include Cayenne runtimejarsin the project, you'll still need
to download Cayenne to get access to the CayenneModel er tool.

Note

If you are really into Maven, you can start CayenneModeler from Maven too. Well do it in a more
traditional way here.
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Download the latest release. Unpack the distribution somewhere in the file system and start CayenneModeler,
following platform-specific instructions. On most platformsit isdone simply by doubleclicking the Modeler icon.
The welcome screen of the Modeler looks like this:

[ ] CayenneModeler

CAYENNEﬁ,-

7 New Project

E5 Open Project

2.1.3. Create a New Mapping Project in CayenneModeler

Click on the "New Project" button on Welcome screen. A new mapping project will appear that containsasingle
DataDomain. The meaning of a DataDomain is explained elsewhere in the User Guide. For now it is sufficient
to understand that DataDomain is the root of your mapping project.

2.1.4. Create a DataNode

The next project object you will create is a DataNode. DataNode is a descriptor of a single database your
application will connect to. Cayenne mapping project can use more than one database, but for now, we'll only use

one. With "project" selected on the left, click on "Create DataNode" button = on the toolbar (or select "Project
> Create DataNode" from the menu).

A new DataNode is displayed. Now you need to specify JDBC connection parameters. For an in-memory Derby
database you can enter the following settings:

e JDBC Driver: org.apache.derby.jdbc.EmbeddedDriver
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e DB URL.: jdbc:derby:memory:testdb;create=true

Note

We are creating an in-memory database here. So when you stop your application, al the datawill belost.
In most real-life cases you'll be connecting to a database that actually persistsits data on disk, but an in-
memory DB will do for the simple tutorial.

Also you will need to change "Schema Update Strategy". Select
"or g. apache. cayenne. access. dbsync. Cr eat el f NoSchermaSt rat egy” from the dropdown, so that Cayenne creates a
new schema on Derby based on the ORM mapping when the application starts.

[ ] [ ] CayenneModeler - [Users/demo/work/tutorial/src/main/resources/cayenne-project.xml
< 2 .5 R Q
It | Y m Adapter  Password Encoder
= project
» 9 datamap DataNode Configuration
DataNode Name: datanode

Schema Update Strategy: j3.apache.cayenne.access.dbsync.CreatelfNoSchemaStrategy &

You can enter custom class implementing SchemalpdateStrategy

Local DataSource (opt.):  Select DataSource for Local Work... d

DataSource Factory: —ayenne.configuration.server. XMLPoolingDataSourceFactory &

JDEC Configuration
JDBC Driver: org.apache.derby.jdbc.EmbeddedDriver

DB URL: jdbc:derby:memory:testdb;create=true
Username:
Password:
Min Connections: 1
Max Connections: 1

Sync with Local

2.1.5. Create a DataMap
Now you will create aDataM ap. DataMap is an object that holds all the mapping information. To createit, click

on "Create DataMap" button ':"-#11- (or select a corresponding menu item). Note that the newly created DataMap is
automatically linked to the DataNode that you created in the previous step. If there is more than one DataNode,
you may need to link a DataMap to the correct node manually. In other words a DataMap within DataDomain
must point to a database described by the map.
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You can leave al the DataMap defaults unchanged except for one - "Java Package'. Enter
"or g. exanpl e. cayenne. persi st ent . This name will later be used for all persistent classes.

[ ] @ CayenneModeler - (Users/demo/work/tutorial/src/main/resources/cayenne-project.xml
<2 i = % ] 3] @j @j’ -:1‘ Q
DA
B project
DataMap Configuration

» © datanode DataMap Name: datamap

File: datamap.map.xml

DataNode: = datanode E
Quote SQL Identifiers:
Entity Defaults
DB Catalog: Update...
DB Schema: Update...
Java Package: org.example.cayenne.persistent Update...
Custom Superclass: Update...
Optimistic Locking: Update...
Client Class Defaults
Allow Client Entities:
Client Java Package Update...
Custom Superclass: Update...

2.1.6. Save the Project

Before you proceed with the actual mapping, let's save the project. Click on "Save" button in the toolbar and
navigatetothe"t utori al " IDEA project folder that was created earlier inthissection and its"sr ¢/ nai n/ r esour ces”
subfolder and save the project there. Now go back to IDEA and you will see two Cayenne XML files.
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B Project = 0 = | I
.idea
Src
main
java
resources
. Cayenne-project.xml
. datamap.map.xml
1251
target
pom.xml
m tutorial.iml
Il External Libraries

1: Froject

=] 7: Structure

Note that the location of the XML filesis not coincidental. Cayenne runtime looks for "cayenne-*. xm " filein the
application cLassPAaTHand "sr ¢/ mai n/ resour ces” folder should already be a"classfolder" in IDEA for our project
(and isaso astandard location that Maven would copy to ajar file, if we were using Maven from command-line).

2.2. Getting started with Object Relational Mapping (ORM)

The goal of this section is to learn how to create a simple Object-Relational model with CayenneModeler. We

will create a complete ORM model for the following database schema:
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ARTIST

ID INTEGER (PK)
NMAME VARCHAR(200)
DATE_OF_BIRTH DATE

1

PAINTING y

ID INTEGER (PK)

NAME VARCHAR(200)
ARTIST_ID INTEGER (FK)
GALLERY_ID INTEGER (FK)

i

GALLERY 1

ID INTEGER (PK)
NMAME VARCHAR(200)

Note

Very often you'd have an existing database already, and it can be quickly imported in Cayennevia"Tools
> Reengineer Database Schema". Thiswill save you lots of time compared to manual mapping. However
understanding how to create the mapping by hand isimportant, so we are showing the "manua” approach
below.

2.2.1. Mapping Database Tables and Columns

L ets go back to CayenneM odeler where we have the newly created project open and start by adding the ARTIST
table. Databasetablesarecaled " DbEntities' in Cayenne mapping (those can be actual tables or database views).

Select "datamap" on the left-hand side project tree and click "Create DbEntity" button feed (or use "Project >
Create DbEntity" menu). A new DbEntity is created. In "DbEntity Name" field enter "ARTIST". Then click on

+
"Create Attribute" button (E' on the entity toolbar. This action changes the view to the "Attribute" tab and adds
anew attribute (attribute means a "table column" in this case) called "untitledAttr". Let's rename it to ID, make
it an 1 NTEGER and make it a PK:
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[ ] @ * - CayenneModeler - {Users/demofwork/tutorial/src/main/resources/cayenne-project.xml
< | > .Y &5 =) =2 % B = © & d Q|
Ity LU0 Properties |
B project & o E i) B TE
v % datamap
B ARTIST Name ~ Type PK Mandatory Max Length Scale

> © datanode o [INTEGR e | e | | |

Name = |Target |To Dep PK |To Many |

Similarly add NAME varcHar(200) and DATE_OF BIRTH patE attributes. After that repeat this procedure for
PAINTING and GALLERY entities to match DB schema shown above.

Note

Don't forget to save your project periodically to avoid losing your work.

2.2.2. Mapping Database Relationships

Now we need to specify relationships between ARTIST, PAINTING and GALLERY tables. Start by creating a
one-to-many ARTIST/PAINTING relationship:

Select the ARTIST DbEntity on the left and click on the "Properties’ tab.

+
Click on "Create Relationship™ button on the entity toolbar 9. arelationship called "untitledRel" is created.
Choose the "Target" to be "Painting".
Click on the "Database Mapping" button L4 - relat onship configuration dialog is presented. Here you can
assign a name to the relationship and also its complimentary reverse relationship. This hame can be anything
(thisisreally asymbolic name of the database referential constraint), but it isrecommended to use avalid Java

identifier, as this will save some typing later. Well call the relationship "paintings' and reverse relationship
"artist”.

Click on"Add" button on the right to add ajoin
Select "ID" column for the "Source” and "ARTIST_ID" column for the target.

Relationship information should now look like this:
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O O DbRelationship Info: ARTIST to PAINTING

DbRelationship Information

Relationship: paintings|

Reverse Relationship artist

Joins
ARTIST PAINTING ~
| Add
D ARTIST_ID
Remove
Done Cancel

¢ Click "Done" to confirm the changes and close the diaog.

» Two complimentary relationships have been created - from ARTIST to PAINTING and back. Still you may
have noticed one thing is missing - "paintings' relationship should be to-many, but "To Many" checkbox is
not checked. Let's change that - check the checkbox for "paintings” relationship, and then click on PAINTING
DbEntity, and uncheck "artist” relationship " To Many" to makethereverserelationship "to-one" asit should be.

* Repesat the steps above to create a many-to-one relationship from PAINTING to GALLERY, calling the
relationships pair "gallery" and "paintings".

2.2.3. Mapping Java Classes

Now that the database schema mapping is complete, CayenneModeler can create mappings of Java classes (aka
"ObjEntities") by deriving everything from DbEntities. At present thereis no way to do it for the entire DataM ap
in one click, so well doit for each table individualy.

. P o

Select "ARTIST" DbEntity and click on "Create ObjEntity" button “=' either on the entity toolbar
or on the main toolbar. An ObjEntity called "Artist" is created with a Java class field set to
"org.example.cayenne.persistent. Artist”. The modeler transformed the database names to the Java-friendly
names (e.g., if you click on the "Attributes" tab, you'll see that "DATE_OF_BIRTH" column was converted
to "dateOfBirth" Java class attribute).
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» Select "GALLERY" DbEntity and click on "Create ObjEntity" button again - you'll see a"Gallery" ObjEntity
created.

« Finaly, do the same thing for "PAINTING".

Now you need to synchronize relationships. Artist and Gallery entities were created when there was no related
"Painting" entity, so their relationships were not set.

Click on the"Artist" ObjEntity. Now click on " Sync ObjEntity with DbEntity" button on the toolbar . you
will see the "paintings’ relationship appear.

e Do the samefor the "Gallery" entity.

Unless you want to customize the Java class and property names (which you can do easily) the mapping is
complete.

2.3. Creating Java Classes

Herewe'll generate the Java classes from the model that was created in the previous section. CayenneModeler can
be used to also generate the database schema, but since we specified "or eat el f NoSchemaSt rat egy” €arlier when
we created a DataNode, we'll skip the database schema step. Still be aware that you can do it if you need to via
"Tools > Create Database Schema".

2.3.1. Creating Java Classes

Select "Tools > Generate Classes' menu.
» For "Type" select "Standard Persistent Objects’, if it is not already selected.

» For the "Output Directory" select "src/ main/java" folder under your IDEA project folder (this is a "peer”
location to the cayenne- *. xm location we selected before).

e Click on "Classes' tab and check the "Check All Classes" checkbox (unlessit is already checked and reads
"Uncheck al Classes").

* Click "Generate"

Now go back to IDEA - you should see pairs of classes generated for each mapped entity. You probably also
see that there's a bunch of red squiggles next to the newly generated Java classesin IDEA. This is because our
project does not include Cayenne as a Maven dependency yet. Let's fix it now by adding "cayenne-server" and
"cayenne-java8" artifacts in the bottom of the pom xni file. Also we should tell Maven compile plugin that our
project needs Java 8. The resulting POM should ook like this:

<project xm ns="http://maven. apache. org/ POM 4. 0. 0" xml ns: xsi ="htt p://ww. w3. or g/ 2001/ XM_Schena- i nst a%ce"
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xsi : schemaLocati on="http://maven. apache. org/ POM 4. 0. 0 htt p:// maven. apache. or g/ maven-v4_0_0. xsd" >
<nmodel Ver si on>4. 0. 0</ nodel Ver si on>
<gr oupl d>or g. exanpl e. cayenne</ gr oupl d>
<artifactld>tutorial </artifactld>
<ver si on>0. 0. 1- SNAPSHOT</ ver si on>

<dependenci es>
<dependency>
<gr oupl d>or g. apache. cayenne</ gr oupl d>
<artifactld>cayenne-server</artifactld>
<!-- Here specify the version of Cayenne you are actually using -->
<ver si on>4. 0. B2</ ver si on>
</ dependency>
<!-- For java.time.* types you need to use this dependency-->
<dependency>
<gr oupl d>or g. apache. cayenne</ gr oupl d>
<artifactld>cayenne-java8</artifactld>
<ver si on>4. 0. B2</ ver si on>
</ dependency>
<dependency>
<groupl d>or g. sl f 4j </ gr oupl d>
<artifactld>slf4j-sinple</artifactld>
<versi on>1. 7. 25</ ver si on>
</ dependency>
</ dependenci es>

<bui | d>
<pl ugi ns>
<l-- Tell nmaven to support Java 8 -->
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-conpil er-plugin</artifactld>
<ver si on>3. 6. 1</ ver si on>
<confi guration>
<sour ce>1. 8</ sour ce>
<target >1. 8</target >
</ configuration>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

</ proj ect >

Y our computer must be connected to the internet. Once you edit the pom xni , IDEA will download the needed
Cayenne jar file and add it to the project build path. As aresult, al the errors should disappear. In tutorial for
console output we use slf4j-simple logger implementation. Due to use SLF4Jlogger in Apache Cayenne, you can
use your custom logger (e.g. log4j or commons-logging) through bridges.
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tutorial src ) main } java org example cayenne persistent auto ) (€ _Artist )
E [ Project > 3 = | £~ 1= (E _Aristjava € _Painting.java € _Gallery java
=3 H flleare| nolwork/tutori 2
B tutorial [Users/demo/work/tutorial _Artist
- idea 1 package org.example.cayenne.persistent.auto;
L] src y.
. main 3 import ...
3 java )
9 k-
= org.example.cayenne % Class _Artist was generated by Cayenne.
= persisient 2 * It is probably a good idea to avoid changing this class manually,
a auto 13 * since it may be overwritten next time code is regenerated.
* IT yvou need to make any customizations, please use subclass.

m 15 #/

€ = Gallery 16 8  public abstract class _Artist extends CayenneDatalbject {
c _Painting 17
€ = Artist 18 private static final long serialVersionUID = 1L;
B = Gallery 20 public static final String ID_PK COLUMN = “ID";
= Painting 21
e’ = Main 22 public static fimal Property<LocalDates= DATE_OF BIRTH = Property
resources 23 public static final Property<String= NAME = Property.create{ nam
24 public static final Property<List<Painting==> PAINTINGS = Propert
webapp e
test 26 public void setDateOfBirth{LocalDate dateOfBirth) {
target 27 writeProperty( propMame: "dateOfBirth", dateOfBirth);
= derby.log 28 ¥ . i
B 29 public LocalDate getDateOfBirth{) { return {LocalDate)readProper
= tutorial.iml 33 public void setName(String name} { writeProperty( propName: "name
|l External Libraries 36 public String getName() { return (String)readProperty{ propertyMan
<1.8 > [Library/Java/JavaVirtualh 32 . .

) ’ N 40 public void addToPaintings{Painting obj) { addToManyTarget{ relNai
jiiMaven: commons-collections:com public void removeFromPaintings{Painting obj) { removeToManyTarg
jiMaven: commons-lang:commons- 46 @suppressWarnings{"unchecked")

”Mal.‘ren: Drg_apache_cayenne:cayer 47 pl.lhlic List=Painting= (]E-Cr'\r:lin-._'ing:-!{} { return {ListﬂPainting}}re

ji;Maven: org.apache.cayenne:cayer

jiMaven: org.apache.cayenne:cayer - 3

jiMaven: org.apache.derby:derby:1( 53

Now let's check the entity class pairs. Each one is made of a superclass (e.g. _Artist) and a subclass (e.g.
artist). You should not modify the superclasses whose names start with " " (underscore), as they will
be replaced on subsequent generator runs. Instead all custom logic should be placed in the subclasses in
"or g. exanpl e. cayenne. persi st ent " package - those will never be overwritten by the class generator.

Class Generation Hint

Often you'd start by generating classes from the Modeler, but at the later stages of the project the
generation is usualy automated either via Ant cgen task or Maven cgen mojo. All three methods are
interchangeable, however Ant and Maven methods would ensure that you never forget to regenerate
classes on mapping changes, as they are integrated into the build cycle.
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Chapter 3. Learning Cayenne API

3.1. Getting started with ObjectContext

In this section we'll write a ssmple main class to run our application, and get a brief introduction to Cayenne
ObjectContext.

3.1.1. Creating the Main Class
e InIDEA create anew class called "mai n" in the "or g. exanpl e. cayenne" package.

¢ Create astandard "main" method to make it a runnable class:

package org. exanpl e. cayenne;
public class Min {

public static void main(String[] args) {

}

« Thefirst thing you need to be ableto accessthe databaseisto create aser ver Runt i me object (whichisessentialy
awrapper around Cayenne stack) and use it to obtain an instance of an j ect Cont ext .

package org. exanpl e. cayenne;

import org.apache. cayenne. Obj ect Cont ext ;
i mport org.apache. cayenne. configuration. server. ServerRunti ne;

public class Main {

public static void main(String[] args) {
Server Runti me cayenneRuntime = ServerRuntine. buil der ()
.addConfi g("cayenne-project.xm")
Lbuild();
Obj ect Cont ext context = cayenneRunti me. newCont ext ();

vj ect Cont ext isanisolated "session” in Cayennethat providesall needed API towork with data. ObjectContext
has methods to execute queries and manage persistent objects. We'll discuss them in the following sections.
When the first ObjectContext is created in the application, Cayenne loads XML mapping files and creates a
shared access stack that is later reused by other ObjectContexts.
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3.1.2. Running Application

L et's check what happenswhen you run the application. But before we do that we need to add another dependency
to the pom xn - Apache Derby, our embedded database engine. The following piece of XML needs to be added
to the <dependenci es>. . . </ dependenci es> Section, where we aready have Cayenne jars.

<dependency>
<gr oupl d>or g. apache. der by</ gr oupl d>
<artifactld>derby</artifactld>
<versi on>10. 13. 1. 1</ ver si on>

</ dependency>

Now we are ready to run. Right click the"Main" classin IDEA and select "Run 'Main.main()".

Build Module "tutorial’
Recompile 'Main.java' {+3£F9

Run 'Main.main()' ~{F10

#& Debug 'Main.main()’ ~{}F9
% Run 'Main.main{)' with Coverage

In the console you'll see output similar to this, indicating that Cayenne stack has been started:

I NFO. Loading XM. configuration resource fromfile:/.../cayenne-project.xm
I NFO. Loadi ng XM. Dat aMap resource fromfile:/.../datamap. map. xm

I NFO. | oadi ng user nane and password.

I NFO Connecting to 'jdbc:derby: nenory:testdb;create=true' as 'null’

I NFO. +++ Connecting: SUCCESS.

INFO setting DataNode 'datanode' as default, used by all unlinked DataMaps

How to Configure Cayenne L ogging

Follow the instructions in the logging chapter to tweak verbosity of the logging output.

3.2. Getting started with persistent objects

In this chapter we'll learn about persi stent objects, how to customize them and how to create and savethem in DB.

3.2.1. Inspecting and Customizing Persistent Objects

Persistent classes in Cayenne implement a DataObject interface. If you inspect any of the classes generated
earlier in this tutorial (e.g. org. exanpl e. cayenne. persi stent. Artist ), you'll see that it extends a class with the
name that starts with underscore (or g. exanpl e. cayenne. persi stent. auto. _Arti st ), which in turn extends from
org. apache. cayenne. CayenneDat atbj ect . Splitting each persistent class into user-customizable subclass (xyz) and
agenerated superclass (_xyz) isauseful technique to avoid overwriting the custom code when refreshing classes
from the mapping model.
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Let'sfor instance add a utility method to the Artist class that sets Artist date of birth, taking a string argument for
the date. It will be preserved even if the model changes later:

package org. exanpl e. cayenne. persi stent;

i mport java.time. Local Date;
import java.time.format. DateTi meFormatter;
import java.time.format. Dat eTi mePar seExcepti on;

i mport org. exanpl e. cayenne. persi stent.auto. _Artist;
public class Artist extends _Artist {

static final String DEFAULT_DATE_FORMAT = "yyyywvwvdd";

/**
* Sets date of birth using a string in format yyyyMwid.
*/
public void setDateOBirthString(String year Mont hDay) {
if (yearMonthDay == null) {
setDateOf Bi rth(null);
} else {

Local Dat e dat e;

try {
Dat eTi neFornatter formatter = DateTi meFormatter. of Pattern( DEFAULT_DATE_FORVAT) ;
date = Local Dat e. parse(year Mont hDay, formatter);

} catch (DateTi neParseException e) {

throw new |11 egal Argunent Excepti on(
"A date argument nust be in format
+ DEFAULT_DATE_FORMAT + "': " + year Mont hDay);

set DateOf Bi rt h(date) ;

3.2.2. Create New Objects

Now welll create a bunch of objects and save them to the database. An object is created and registered with
Obj ect Cont ext USING "newnj ect " method. Objects must be registered with pat acont ext to be persisted and to
allow setting relationships with other objects. Add this code to the "main" method of the Main class:

Artist picasso = context.newObject(Artist.class);
pi casso. set Nane(" Pabl o Pi casso");
pi casso. setDateOf Birt hString("18811025");

Note that at this point "picasso” object is only stored in memory and is not saved in the database. Let's continue
by adding a Metropolitan Museum "cal | ery" object and afew Picasso "Paintings':

Gal l ery nmetropolitan = context.newbject(Gallery.class);
net ropol i t an. set Nane(" Metropol i tan Museum of Art");
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Painting girl = context.newlbj ect (Painting.class);
girl.setName("Grl Reading at a Table");

Pai nting stein = context.newlbj ect (Painting.class);
stein.set Name("Gertrude Stein");

Now we can link the objects together, establishing relationships. Note that in each case below relationships are
automatically established in both directions (e.g. pi casso. addToPai nti ngs(girl) has exactly the same effect as

girl.setToArti st (picasso)).

pi casso. addToPai ntings(girl);
pi casso. addToPai nti ngs(stein);

girl.setGllery(netropolitan);
stein.setGallery(nmetropolitan);

Now lets save all five new objects, in asingle method call:

cont ext. conm t Changes() ;

Now you can run the application again as described in the previous chapter. The new output will show a few
actual DB operations:

or g. apache. cayenne. confi gurati on. XM_Dat aChannel Descri pt or Loader | oad

I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.

I NFO.
I NFO.

I NFO.
I NFO.
I NFO.

I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.
I NFO.

v.4.0

Loadi ng XML configuration resource fromfile:cayenne-project.xmn

Connecting to 'jdbc: derby: menory: testdb; create=true’ as 'null’

+++ Connecti ng: SUCCESS.

setting DataNode ' datanode' as default, used by all unlinked DataMaps

Detected and installed adapter: org.apache. cayenne. dba. der by. Der byAdapt er

--- transaction started.

No schema detected, will create nmapped tables

CREATE TABLE GALLERY (I D I NTEGER NOT NULL, NAME VARCHAR (200), PRI MARY KEY (1D))

CREATE TABLE ARTI ST (DATE_OF_BI RTH DATE, | D I NTEGER NOT NULL, NAME VARCHAR (200), PRI MARY KEY

CREATE TABLE PAI NTI NG (ARTI ST_I D | NTEGER, GALLERY_|I D | NTEGER, | D | NTEGER NOT NULL,

NAVE VARCHAR (200), PRI MARY KEY (1D))

ALTER TABLE PAI NTI NG ADD FOREI GN KEY (ARTI ST_| D) REFERENCES ARTI ST (I D)

ALTER TABLE PAI NTI NG ADD FOREI GN KEY ( GALLERY_I D) REFERENCES GALLERY (ID)

CREATE TABLE AUTO PK_SUPPORT (

TABLE _NAME CHAR(100) NOT NULL, NEXT_ID BIG NT NOT NULL, PRI MARY KEY( TABLE_NAME))
DELETE FROM AUTO _PK_SUPPORT WHERE TABLE_NAME I N (' ARTI ST', ' GALLERY', ' PAINTING)

I NSERT | NTO AUTO PK_SUPPORT ( TABLE NAME, NEXT_ID) VALUES (' ARTIST', 200)

I NSERT | NTO AUTO PK_SUPPORT (TABLE NAME, NEXT_ID) VALUES (' GALLERY', 200)

I NSERT | NTO AUTO PK_SUPPORT (TABLE NAME, NEXT_|ID) VALUES (' PAINTING, 200)

SELECT NEXT_| D FROM AUTO PK_SUPPORT WHERE TABLE _NAME = ? FOR UPDATE [bind: 1:'ARTIST']
SELECT NEXT_| D FROM AUTO PK SUPPORT WHERE TABLE_NAME = ? FOR UPDATE [bind: 1:' GALLERY']
SELECT NEXT_| D FROM AUTO PK_SUPPORT WHERE TABLE_ NAME ? FOR UPDATE [ bi nd: 1:' PAI NTING ]
I NSERT | NTO GALLERY (1D, NAME) VALUES (?, ?)

[batch bind: 1->ID:200, 2->NAME:' Metropolitan Museum of Art']

=== updated 1 row.

I NSERT | NTO ARTI ST (DATE_OF BIRTH, I D, NAME) VALUES (?, 2, ?)

[batch bind: 1->DATE _OF_BI RTH: ' 1881-10-25 00: 00: 00. 0", 2->ID: 200, 3->NAME: ' Pabl o Pi casso']
=== updated 1 row.
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I NFO | NSERT | NTO PAINTING (ARTIST_I D, GALLERY_ID, ID, NAME) VALUES (?, ?, 2, ?)

INFO [batch bind: 1->ARTIST | D: 200, 2->GALLERY_ID: 200, 3->1D: 200, 4->NAME:' Gertrude Stein']

INFO [batch bind: 1->ARTI ST |ID: 200, 2->GALLERY_ID: 200, 3->1D:201, 4->NAME:'Grl Reading at a Table'
I NFO === updated 2 rows.

INFO +++ transaction comitted.

So first Cayenne creates the needed tables (remember, we used "oreat el f NoSchenasSt rat egy”). Then it runs a
number of inserts, generating primary keys on the fly. Not bad for just afew lines of code.

3.3. Selecting Objects

This chapter shows how to select objects from the database using oj ect Sel ect query.

3.3.1. Introducing ObjectSelect

It was shown before how to persist new objects. Cayenne queries are used to access already saved objects. The
primary query type used for selecting objects is mj ect Sel ect . It can be mapped in CayenneModeler or created
viathe API. Well use the latter approach in this section. We don't have too much data in the database yet, but
we can till demonstrate the main principles below.

« Select all paintings (the code, and the log output it generates):

Li st <Pai nting> paintingsl = bjectSel ect.query(Painting.class).select(context);

I NFO. SELECT tO0. GALLERY_ID, t0.ARTIST_ID, t0.NAME, tO0.1D FROM PAINTING t0
INFO === returned 2 rows. - took 18 ns.

» Select paintings that start with "gi ", ignoring case:

Li st <Pai nti ng> pai nti ngs2 = Obj ect Sel ect . query(Pai nting. cl ass)
. wher e( Pai nting. NAME. | i kel gnoreCase("gi %)) . sel ect (context);

INFO SELECT t0. GALLERY_ID, t0.NAME, t0.ARTIST_ID, t0.1D FROM PAINTI NG t0 WHERE UPPER(t 0. NAVE) LI KE UPPER( ?)
[bind: 1->NAME:'Qi %] - prepared in 6 ns.
INFO === returned 1 row. - took 18 ns.

« Select all paintings done by artists who were born more than a 100 years ago:

Li st <Pai nti ng> pai nti ngs3 = nbj ect Sel ect. query(Pai nting. cl ass)
. wher e( Pai nting. ARTI ST. dot (Artist. DATE_OF BIRTH). |t (Local Date. of (1900, 1,1)))
.sel ect (context);

I NFO SELECT t0. GALLERY_ID, t0.NAME, t0.ARTIST_ ID, t0.1D FROM PAINTING t0 JON ARTIST t1 ON (t0.ARTIST_ID = t1.1
WHERE t 1. DATE_OF_BIRTH < ? [bi nd: 1->DATE_OF_BI RTH:' 1911- 01- 01 00: 00: 00. 493'] - prepared in 7 ps.
INFO. === returned 2 rows. - took 25 ns.
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3.4. Deleting Objects

This chapter explains how to model relationship delete rules and how to delete individual objects as well as sets
of objects. Also demonstrated the use of Cayenne classto run aquery.

3.4.1. Setting Up Delete Rules

Before we discuss the API for object deletion, lets go back to CayenneModeler and set up some delete rules.
Doing thisis optional but will simplify correct handling of the abjects related to deleted objects.

In the Modeler go to "Artist” ObjEntity, "Relationships' tab and select "Cascade” for the "paintings” relationship
deleterule:

[ ] @ * - CayenneModeler - {Users/demofwork/tutorial/src/main/resources/cayenne-project.xml
< > o | & 2 = % m = © & d Q
It Y Entity Callbacks
= project o | ot £ A [ = 3
¥ 9 datamap
In |Name ~ | Java Type | DbAttribute Path | DB Type | Used for Locking |
(© Gallery dateOfBirth java.util.Date DATE_OF_BIRTH DATE
(©) Painting name java.lang.String NAME WVARCHAR
fF ARTIST
g E::f::; Name ~ Target DbRelationship Path | Semantics Delete Rule | Used for Lockin
» © datanode paintings LGNNELAIIEAE Cascade

Repeat this step for other relationships:

» For Gallery set "paintings' relationship to be "Nullify", as a painting can exist without being displayed in a
gdlery.

* For Painting set both relationships rules to "Nullify".

Now save the mapping.

3.4.2. Deleting Objects

While deleting objects is possible via SQL, qualifying a delete on one or more 1Ds, a more common way in
Cayenne (or ORM in general) isto get ahold of the abject first, and then delete it viathe context. Let's use utility
class Cayenneto find an artist:

Artist picasso = bjectSel ect.query(Artist.class)
.where(Artist.NAME. eq("Pabl o Picasso")).sel ect One(context);
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Now let's delete the artist:

if (picasso != null) {
cont ext . del et e(oj ect (pi casso);
cont ext. conm t Changes() ;

Since we set up "Cascade” deleterule for the Artist.paintings relationships, Cayenne will automatically delete all

paintings of this artist. So when your run the app you'll see this output:

I NFO SELECT t0. DATE_OF BIRTH, t0. NAME, tO0.|D FROM ARTI ST tO
WHERE t 0. NAME = ? [bind: 1->NAME:' Pabl o Picasso'] - prepared in 6 ns.

INFO === returned 1 row. - took 18 ns.

I NFO. +++ transaction commtted.

INFO --- transaction started.

I NFO DELETE FROM PAI NTI NG WHERE ID = ?

INFO [batch bind: 1->ID: 200]

INFO [batch bind: 1->ID: 201]

I NFO === updated 2 rows.

| NFO DELETE FROM ARTI ST WHERE ID = ?

INFO [batch bind: 1->ID: 200]

I NFO === updated 1 row.

I NFO. +++ transaction commtted.

v.4.0
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Chapter 4. Converting to Web Application

4.1. Converting to Web Application

This chapter shows how to work with Cayenne in aweb application.

4.1.1. Converting Tutorial to a Web Application

The web part of the web application tutorial is done in JSP, which is the least common denominator of the Java
web technologies, and isintentionally simplistic from the Ul perspective, to concentrate on Cayenne integration
aspect, rather than the interface. A typical Cayenne web application works like this:

« Cayenne configuiration is loaded when an application context is started, using a special servlet filter.

» User requestsareintercepted by thefilter, and the DataContext is bound to the request thread, so the application
can access it easily from anywhere.

* The same DataContext instance is reused within a single user session; different sessions use different
DataContexts (and therefore different sets of objects). The context can be scoped differently depending on the
app specifics. For the tutorial we'll be using a session-scoped context.

So let's convert the tutorial that we created to aweb application:
* InIDEA under "tutoria" project folder create anew folder "sr c/ mai n/ webapp/ VEB- | NF".

* Under "ves- 1 NF" create anew file "web. xm " (a standard web app descriptor):

web.xml

<?xm version="1.0" encodi ng="utf-8"?>
<! DOCTYPE web- app
PUBLIC "-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN'
“http://java. sun. coni dt d/ web-app_2_3.dtd">
<web- app>
<di spl ay- nane>Cayenne Tutori al </ di spl ay- nanme>

<l-- This filter bootstraps ServerRuntime and then provi des each request thread
with a session-bound DataContext. Note that the name of the filter is inportant,
as it points it to the right named configuration file.
-->
<filter>
<filter-nanme>cayenne-project</filter-name>
<filter-class>org. apache. cayenne. confi guration. web. CayenneFilter</filter-class>
</filter>
<filter-mppi ng>
<filter-nanme>cayenne-project</filter-name>
<url-pattern>/*</url-pattern>
</filter-nmappi ng>
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<wel conme-file-list>
<wel cone-fil e>i ndex. j sp</wel come-fil e>
</wel come-file-list>
</ web- app>

« Createthe artist browser page sr c/ mai n/ webapp/ i ndex. j sp file with the following contents:

webapp/index.jsp

<% page | anguage="j ava" content Type="text/htm" %
<% page i nport="org. exanpl e. cayenne. persi stent.*" %
<% page i nport="org. apache. cayenne. *" %

<% page i nport="org. apache. cayenne. query.*" %

<%@ page i nport="org. apache. cayenne. exp. *" %

<% page inport="java.util.*" %

<%
Obj ect Cont ext context = BaseCont ext. get ThreadObj ect Cont ext () ;
List<Artist> artists = ObjectSel ect.query(Artist.class)
.orderBy(Artist.NAME. asc())
. sel ect (cont ext);
%
<htm >
<head>
<title>Main</title>
</ head>
<body>
<h2>Arti sts: </ h2>
<% if(artists.isEmpty()) {%
<p>No artists found</p>
<%} else {
for(Artist a : artists) {
%
<p><a href="detail.jsp? d=<%Cayenne. i nt PKFor Obj ect (a) %" > <%a. get Nane() % </ a></p>
<%
}
} %
<hr >
<p><a href="detail.jsp">Create new artist...</a></p>
</ body>
</htm >

* Createthe artist editor page sr ¢/ mai n/ webapp/ det ai | . j sp with the following content:
webapp/detail.jsp

<%@ page | anguage="j ava" content Type="text/htm" %
<%@ page i nport="org. exanpl e. cayenne. persi stent.*" %
<%@ page i nport="org. apache. cayenne. *" %

<%@ page i nport="org. apache. cayenne. query. *" %

<%@ page inport="java.util.*" %

<%@ page inport="java.text.*" %

v.4.0
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<% page i nport="java.tine.fornmat.DateTi reFormatter" %

<%
Obj ect Cont ext context = BaseContext. get ThreadObj ect Cont ext ();
String id = request. getParaneter("id");
// find artist for id
Artist artist = null;
if(id!=null & id.trim().length() > 0) {
artist = SelectByld.query(Artist.class, Integer.parselnt(id)).selectOne(context);
}
i f("POST". equal s(request.getMethod())) {
/1 if noidis saved in the hidden field, we are dealing with
/] create new artist request
if(artist == null) {
artist = context.newObject(Artist.class);
}
/1 note that in a real application we would so done validation ...
/1 here we just hope the input is correct
artist.set Name(request. get Paraneter("name"));
artist.setDateOBirthString(request.getParanmeter("dateOBirth"));
cont ext . conmi t Changes();
response. sendRedi rect ("i ndex. jsp");
}
if(artist == null) {
/! create transient artist for the formresponse rendering
artist = new Artist();
}
String nane = artist.getName() == null 2 "" : artist.getNanme();
Dat eTi neFormatter formatter = DateTi meFormatter. of Pattern("yyyymMwdd");
String dob = artist.getDateO'Birth() == null
?"" rartist.getDateOBirth().format(formatter);
%>
<htm >
<head>
<title>Artist Details</title>
</ head>
<body>

<h2>Artists Detail s</h2>
<formname="Edit Artist" action="detail.jsp" nethod="POST">

<i nput type="hidden" name="id" value="<% id !=null ?2id: "" %" />
<tabl e border="0">
<tr>

<t d>Nane: </t d>

<td><input type="text" name="name" val ue="<% name %"/></td>
</tr>
<tr>

<td>Date of Birth (yyyymMwd):</td>

v.4.0
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<td><input type="text" name="dateO'Birth" val ue="<% dob %"/></td>

</tr>

<tr>
<td></td>
<td align="right"><input type="submt" val ue="Save" /></td>

</tr>

</tabl e>
</form
</ body>
</htm >

4.1.2. Running Web Application

We need to provide javax servlet-api for our application.

<dependency>
<gr oupl d>j avax. servl et </ groupl d>
<artifactld>javax. servlet-api</artifactld>
<ver si on>3. 1. 0</ ver si on>
<scope>pr ovi ded</ scope>

</ dependency>

Also to run the web application we'll use "maven-jetty-plugin”. To activate it, let's add the following piece of
code to the "pom xni " file, following the "dependencies’ section and save the POM:

<bui | d>
<pl ugi ns>
<pl ugi n>
<groupl d>org. ecl i pse. j etty</groupl d>
<artifactld>jetty-maven-plugin</artifactld>
<versi on>9. 3. 14. v20161028</ ver si on>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

» Goto "Select Run/Debug Configuration" menu, and then "Edit Configuration...'

Wi manv | D ¥ ¥R Q

# Edit Configurations...

' Il Save 'Main' Configuration

Main

[E-.Jd UarEw

¢ Click "+" button and select "Maven". Enter "Name" and "Command line" as shown on screenshot:
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@ ® Run/Debug Configurations
+ - 0O ¥ » Name: jetty=run Share Single instance only
[F Application
Maven u General Runner  Logs
jetty-run . . .
& Defaults Working directory: JfUsers/demofwork/tutorial
Command line: |e‘.1y:run\

Profiles (separated with space):
add prefix '-' to disable prefile, e.g. "-test"

Resolve Workspace artifacts

~ Before launch: Activate tool window

+

Show this page Activate tool window

? Cancel Apply | ISR

e Click "Apply" and "Run". On the first execution it may take a few minutes for Jetty plugin to download all
dependencies, but eventually you'll see the logs like this:

[INEG] ===55555555555555550555555055555555555555555555555559955995999959999995
[INFOQ Building tutorial 0.0.1-SNAPSHOT

TIGED] oo mmmmm o cm e = e o= A E e = S A e A = A e = A = A e e

[INFO Configuring Jetty for project: tutorial

[INFO webAppSourceDirectory not set. Trying src/ min/webapp

[INFO Rel oad Mechanic: automatic

[INFO Classes = /.../tutorial/target/classes

[INFO Logging initialized @617ns

[INFO Context path =/

[INFO Tnp directory =/.../tutorial/target/tnp

[INFO Web defaults = org/eclipseljetty/ webapp/ webdefaul t.xmn

[INFO Web overrides = none

[INFO web.xm file = file:/.../tutorial/src/min/webapp/VWEB-|NF/ web. xm
[INFO Webapp directory = /.../tutorial/src/ min/webapp

[INFQ jetty-9.3.0.v20150612

[INFO Started o.e.j.m p.JettyWbAppCont ext @872f9c8{/,file:/.../tutorial/src/ min/webapp/, AVAl LABLE}{file:/..
[INFQ Started ServerConnector @23875bc{HTTP/ 1.1, [http/1.1]}{0.0.0.0: 8080}
[INFO Started @367ns

[INFO Started Jetty Server
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¢ S0 the Jetty container just started.

* Now go to http://localhost:8080/ URL. Y ou should see "No artists found message” in the web browser and the
following output in the IDEA console:

I NFO Loading XML configuration resource fromfile:/.../tutorial/target/classes/cayenne-project.xmn
I NFO | oadi ng user nanme and password.
I NFO Connecting to 'jdbc:derby: nenory:testdb;create=true' as 'null’
I NFO +++ Connecting: SUCCESS.
INFO setting Dat aNode ' datanode' as default, used by all unlinked DataMaps
INFO Detected and installed adapter: org.apache. cayenne. dba. der by. Der byAdapt er
INFO. --- transaction started.
INFO No schema detected, will create napped tables
I NFO CREATE TABLE GALLERY (I D | NTEGER NOT NULL, NAME VARCHAR (200), PRI MARY KEY (1D))
I NFO CREATE TABLE ARTI ST (DATE_OF_BI RTH DATE, |D I NTEGER NOT NULL, NAME VARCHAR (200), PRI MARY KEY (1D))
I NFO CREATE TABLE PAI NTI NG (ARTI ST_I D | NTEGER, GALLERY_ID | NTEGER, |D | NTEGER NOT NULL,
NAME VARCHAR (200), PRI MARY KEY (1D))
I NFO ALTER TABLE PAI NTI NG ADD FOREI GN KEY (ARTI ST_I D) REFERENCES ARTI ST (1 D)
I NFO ALTER TABLE PAI NTI NG ADD FOREI GN KEY ( GALLERY_| D) REFERENCES GALLERY (I D)
I NFO CREATE TABLE AUTO_PK_SUPPORT (
TABLE_NAME CHAR(100) NOT NULL, NEXT_ID BI G NT NOT NULL, PRI MARY KEY(TABLE_NAME))

INFO SELECT t0. DATE_OF_BIRTH, t0.NAME, tO0.|D FROM ARTI ST t0 ORDER BY t 0. NAME
INFO === returned O rows. - took 17 ns.
I NFO +++ transaction commtted.

* You can click on "Create new artist" link to create artists. Existing artists can be edited by clicking on their
name:

® % B wvan % ' [B Artist Details x e
< C | @ 127.0.0.1:8080/tutorial/index.jsp Tr
Artists:

Malevich

Picasso

Create new artist...

Y ou are done with the tutorial!
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