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Migrating/Porting Petstore 2.0 to 

SAP NetWeaver Composition 

Environment 

Applies to 

SAP NetWeaver Composition Environment 7.1 EhP1. You will need the runtime (CE 7.10 Application 
Server Java) and the design time (the Eclipse-based SAP NetWeaver Developer Studio) in this document 
often abbreviated with the “IDE”.  

Petstore – the AJAX-enabled Java EE 5 Reference Application as provided by Sun. The version used here 
is Petstore 2.0. 

GlassFish – Sun’s Java Application Server, which is the reference implementation of the Java EE 5 runtime 
specification. The version used here is GlassFish V2.1. This document will most likely also apply for the 
GlassFish version 3.0. 

Note: The migration described in this document has also been tested with and applies to NetWeaver Composition 

Environment 7.20. 

Summary 

This document is a detailed step-by-step guide on migration of Petstore 2.0 to SAP NetWeaver Composition 
Environment. There is a paper published on SDN discussing general issues of migrating Java Enterprise 
Applications to SAP NetWeaver Java.  
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Introduction 

The SAP NetWeaver Composition Environment is an SAP product suitable for design, assembly, deployment and 

productive operation of complex and enterprise ready composite applications. The core of this product is a Java EE 5 
compliant and certified application server, even though this server does not appear on SAP’s price list as a stand-alone 
product.  

Note: In this guide we will often refer to this application server as the “SAP Java Engine”. 

Note: SAP NetWeaver Composition Environment is a highly configurable platform. It introduces a concept of the so-
called “Zero-Admin-Templates”. A Zero-Admin-Template is a preconfigured profile meeting the requirements for a 
dedicated usage of the platform. For example, one can use the Composition Environment for  

 development of plain Java EE applications,  

 as a development platform for business processes 

 or even as a runtime platform for scalable and highly available composite applications in productive usage.  

All these usage types require different configurations of the platform, e.g. the OS specific executables. For example, the 
heap size configuration of the Java Virtual Machine is somewhat different for a system used in development or in 
production.  

The Zero-Admin-Template concept also allows for extensions, so you can define your own templates and thus your own 
usage type of the platform. One can switch among the various usage types by simply activating the corresponding 
template e.g. profile on the platform already installed, since the preconfigured templates all come with the same binary 
set of the product shipment.  

A template called  “javaee_development” is the most simple usage type. It allows for development and deployment of 
“standard” Java EE applications. This usage type defines a runtime server comparable to GlassFish. 

Note: This guide describes the migration of the Petstore 2.0 Java EE 5 reference application to the SAP Java Engine – 
the Java EE 5 compliant and certified application server. 

The major steps performed here are 

 Downloading and installing GlassFish 

 Downloading and installing SAP NetWeaver Composition Environment 7.1 EhP1. 

 Downloading and installing/deploying Petstore 2.0 to GlassFish. 

 Running Pestore and checking the functionalities of the application 

 Initial migration of the Petstore application to the SAP Java Engine 

 Minor adjustment of the application’s source code to fully run on SAP Java Engine. 

Note: The steps are performed on a developer’s desktop machine with JDK 1.5. You will not need more then 3 GB of 
RAM. The memory footprint on the local hard drive depends on the requirements of the software installed but should not 
exceed the total of 12 GB. The major part of this footprint goes to the system database of the SAP Java Engine (over 7 
GB), which is built in the architecture of the platform and thus not surprising. 

Note: You will be able to run both – GlassFish as well as the SAP Java Engine along with SAP’s Developer Studio – on 

the very same machine at the same time. There is no remote installation or runtime access required. This way you will be 
able to easily check and compare the functionality of the Petstore application running on both platforms – GlassFish and 
SAP Java Engine.  
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Setting up the Environment 

This guide assumes that the Petstore 2.0 reference application runs on Glassfish v2 with an embedded Derby database 
as Petstore’s data persistence storage. For more details on installing Glassfish and deploying Petstore please refer to the 
corresponding documentation. You can start by downloading the Petstore 2.0 reference application from Sun Developer 
Network.  

Please note that some of the Sun specific links referred to in this document may change over time. 

Step 1 – Download and Install GlassFish 

In this case we downloaded GlassFish from 

http://java.sun.com. Under the area “Popular 

Downloads” you have the Link “Java EE 5 SDK”. We have 
selected the package “GlassFish Java EE + JDK” for 
Windows environments as indicated in the screenshot to 
the right hand side (last column). 

 

 

Note: In this case the GlassFish installation directory is 

C:\Sun\SDK. Note that this is the property you have to 

maintain in Petstore’s build.properties in order to 

successfully build and deploy Petstore to Glassfish. This 
property is also needed for deployment of the tables in the 
embedded Derby database – so make sure you maintain it 
correctly.  

http://java.sun.com/
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Note: The admin password is set in this step. This will 

generate an admin-password file, which corresponds to 
the default settings of Petstore’s build script – if you have 
chosen the GlassFish installation directory as described in 
the previous step. 

 

Here is a summary of the components to be installed. 

 

Step 2 – Download Petstore 

Download Petstore 2.0. Start at 
http://java.sun.com/developer/releases/petstore/ … 

 

http://java.sun.com/developer/releases/petstore/
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... And navigate to the early access download area. 

 

Step 3 – Install Petstore 

Install Petstore by unpacking the archive 
javapetstore-2.0-ea5-installer.jar at a 

destination of your choice. 

 

Step 4 – Build and Deploy Petstore on GlassFish 

Step 5 – Install SAP NetWeaver Composition Environment 

Obtain the SAP NetWeaver Composition Environment 7.1 EhP1, e.g. by downloading a trial version from SDN 
(http://www.sdn.sap.com/irj/scn/nw-ce-downloads ).  

You would have to install the runtime server (SAP NetWeaver CE Java) and the design time (SAP NetWeaver Developer 
Studio). 

Note: A detailed installation guide is included in the download package as a PDF document. 

Initial Migration of the Petstore Application 

This guide primarily describes the migration of the Petstore application. The Petstore application uses a persistence data 
store – the embedded Derby database that came with the GlassFish installation. Here is what you need to do in order to 
deploy the Derby JDBC driver to SAP NetWeaver. 

Step 1 – Deploy a Derby JDBC Driver to NetWeaver 

 

Open the index.html in the Petstore distribution and 

follow the instructions to set up Petstore (build and 
deploy). 

Note: it is recommended that you maintain the admin 

password file in your GlassFish instance as described in 
the instruction.  

Note: Make sure you have started Glassfish and the 

Derby database before you run the ant scripts for setting 
up Petstore (build and deploy). 

 

http://www.sdn.sap.com/irj/scn/nw-ce-downloads
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Login to the NetWeaver Administrator 

You need to be an administrator to be able to perform 
the actions described in this section. The default 
administrator user ID is “administrator” (case-
insensitive). You have specified the password for this 
user during the installation of NetWeaver. 

 

Navigate to “Application Resources” 

Tab Configuration Management  Infrastructure. This 
is the area where you can maintain your resource, as 
for example your custom DB data sources (instances 
of javax.sql.DataSource) and related JDBC 

drivers. This is the place where you manage other 
application resources, e.g. JCA and JMS resources as 
well as your own resource adapters. 

 

Deploy New JDBC Driver 

Deploy a Derby JDBC driver to NetWeaver. This 
means that you have to 

 Give this driver a logical name and 

 Upload a the Derby specific JAR file  

See the next two steps for details. 
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Set a Logical Name for the Driver 

We named the driver as “Derby”. 

 

Add New Driver File 

The correct driver is called derbyclient.jar and 

can be found under C:\Sun\SDK\javadb\lib of 

your GlassFish installation directory. 

 

Step 2 – Deploy the Petstore JDBC Data Source 

Now you have to deploy a JDBC Data Source used by the Petstore application. These are the steps to do so and the 
necessary settings: 
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Create a Custom JDBC Data Source 

Navigate to Application Services and select “New JDBC 
Custom DataSource”. 

 

Custom Data Source Settings 

Here are the settings and some detailed explanations 
on their meaning. Some of them are standard Java 
JDBC API attributes. 

“Application Name”: Every data source is being 

deployed and thus managed as an application. This is 
the name of this application. This is NOT the JNDI name 
of the data source. You can set it to “PetstoreDB”. 

This is only a SAP-relevant name, so you can freely 
choose it. 

“DataSource Name”: This is the JNDI name of the data 

source – as you would find it in the web.xml or 

persistence.xml of the application. It is highly 

recommended to keep the name as defined in the 
Petstore application: “jdbc/PetstoreDB”. 

“Isolation Level”: This is a support level of SAP’s 

database abstraction. For more details on the concept 
consult online documentation http://help.sap.com. Set 
this level to “Vendor SQL”. 

“Driver name”: Here you can select the “Derby” driver 

you have previously deployed. 

“Driver Class Name”: in this case 
org.apache.derby.jdbc.ClientDriver 

“JDBC URL”: JDBC URL of the petstore database: 
jdbc:derby://<host_name>:1527/petstore 

“User ID”: APP 

“Password”: APP 
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Initial Connections of the Data Source 

It is recommended that you set the initial connections for 
this data source to something different than “0”. This is 
so to speak a design time check for the correctness of 
your configuration. This will prevent you from getting a 
runtime exception in the application caused by 
connection refusal. 

For migration purposes it is sufficient to set this value to 
“1”. You will find these settings under the sub tab 
“Connection Pooling” of the data source. 

Save the settings by pressing the “Save” button. 

 

Successfully Configured Custom Data Source 

Now you can see the operational data source. 

 

Step 3 – Maintain the SAP Server in the IDE 

In order to deploy the migrated application more efficiently, we suggest that you maintain the server instance in the SAP 
NetWeaver Developer Studio (IDE). This will allow for deployment of the application straight from the IDE. 
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Open the IDE  

Open the IDE and go to Window  Preferences. Select 
“SAP AS Java” from the list of resources and add a 
default system. “Default system” means that this will be 
the system that the IDE will be deploying to by default. 

Note: in a migration scenario you usually have only one 

system – the default one. 

 

Add a default server instance 

Press the “Add” button and specify the settings for the 
instance host, the instance number and the domain as 
indicated in the screen shot on the right hand side. 

 

Result – the SAP system is recognized 

The IDE automatically recognized the SID and the DNS 
mapping of the SAP server running on the specific host 
– as defined maintained in the previous step. 

 



 Migrating/Porting Petstore 2.0 to SAP NetWeaver Composition Environment 

SAP COMMUNITY NETWORK SDN - sdn.sap.com  |  BPX - bpx.sap.com  |  BOC - boc.sap.com 

© 2010 SAP AG  13  

Add the server view to the IDE 

Go to Window  Open View  Other  Server  
Servers and press “OK”. 

 

Result – the default server instance view 

This opens the server view (Eclipse view) of your default 
server instance. In this particular case one observes 
that the default server instance is already started. 

 

Step 4 – Create the IDE Projects Structure 

This will enable you to assemble the deployable archives and the code changes. Open the IDE if not already opened and 
switch to the Java EE perspective. 
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Create an empty Dynamic Web Project 

Go to File  New  Dynamic Web Project. Make sure 
the web module’s version is 2.5. In this case we are not 
saving the project in the default workspace but rather 
under C:\dev\petstore. Changing the (Eclipse IDE) 

proposed default value has no implication on the 
migration. 

Click on “Next” to go to the next step. 

 

Create the structure of the web project 

In this step you will create the structure of the web 
project as it will be managed by the IDE.  

Important: Here you also set the context root of the 

migrated application. Set it to “petstore” as this is the 

context root of the original application. Press “Finish” to 
conclude the creation of the Eclipse project. 

 

Adjust Build Path of the Web Project Sources 

In the preferences of the Dynamic Web Project (context 
menu of the web project “pestore”) go to “Java Build 
Path” and set the default output folder for the binaries 

to petstore/WebContent/WEB-INF/classes 

rather than the default value WEB-INF/classes.  

This way the subsequent source code changes will 
be directly maintained in the Web Project archive 
(the WAR file). 
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Create an empty Enterprise Project 

Go to File  New  Enterprise Application Project.  

Again, as in case of the web project, we are storing the 

content of the project under C:\dev\petstoreEAR 

and not under the path proposed by Eclipse (the IDE). 

 

Include the Web Project in the Build Configuration 

This will create a build dependency to the Web Project. 
This means that every time the Enterprise Archive 
(EAR) is built, the Web Archive is built prior to that 
action. 

 

Step 5 – Import Petstore’s Source and Binaries into the IDE 

During regular development you usually create (web) artifacts by using the IDE wizards. Since we are dealing with a 
migration here, the development artifacts are already created. They just have to be imported in the IDE. We do so by 
performing copy-and-paste actions on file system level and subsequently refreshing the project content in the IDE. 

Note: The Petstore’s original web project root is C:\javapetstore-2.0-ea5\build\web.Every operation performed 

and described in the following section refers to it. 
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Import Petstore’s web resources into your web 
project 

Copy the web content C:\javapetstore-2.0-

ea5\build\web (all but the WEB-INF folder) to 
C:\dev\petstore\WebContent. 

Do not copy the WEB-INF folder now. There are 

adjustments to be done here, which are described in 
the next steps. 

Note: as you may notice, we copy the Java sources 

in the web project. The Java sources also contain the 
business logic as well as the persistence classes 
(entity objects). Petstore does not work with Entity 
EJBs but simple JPA persistence units. 

 

Copy the dependent libraries 

Copy the jars from C:\javapetstore-2.0-

ea5\build\web\WEB-INF\lib to 
C:\javapetstore-2.0-ea5\build\web\WEB-

INF\lib (all but the petstoreIndexes.zip).  

Note: The petstoreIndexes.zip is a file based 

database search index. Petstore uses Apache’s 
Lucene to create a denormalized search index of the 
database content and the search in the application is 
performed against this index and not against the 
database. Unfortunately this index is deployed and 
maintained by Petstore in a very rigid and inflexible 
way. 

 

Copy the JPA specific persistence.xml 

Put the C:\javapetstore-2.0-
ea5\build\web\WEB-INF\persistence.xml 

under C:\dev\petstore\src\META-INF of the 

web project. This is the configuration file for JPA. 
This will allow for assembling this configuration file in 
the enterprise deployment archive. 

 

Copy the deployment descriptors 

Copy the descriptors web.xml and faces-

config.xml to WEB-INF of the SAP web project 

(from C:\javapetstore-2.0-

ea5\build\web\WEB-INF to 
C:\dev\petstore\WebContent\WEB-INF. 

Note: You may want to add a HTTP proxy in the 

web.xml if you want to get the RSS feeds displayed 

in the application and your SAP Engine is behind a 
firewall. 
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Import Java sources into the IDE 

 Copy the whole Java sources tree from 

C:\javapetstore-2.0-ea5\src\java to 
C:\dev\petstore\src. 

 Refresh the IDE project.  

You will get errors in the JSP files due to erroneous 
JSP files. This will prevent the Web Project from 
building, so you have to get rid of those errors first. 

 

Fix HTML validation errors 

The easiest way to proceed is to turn off HTML and 
JSP syntax validation in your Web Project. 

Go to the properties of the “petstore” project (context 
menu) and switch off: 

 The HTML Syntax Validator 

 The JSP Content Validator 

 The JSP Syntax Validator 

 

Clean the web project petstore 

After cleaning the project “petstore” the errors are 
gone. Go to Project  Clean and select the project 
“petstore”. 

 

 

Step 6 – Deploy Petstore 
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Mark the Enterprise Application Project “petstoreEAR” 
and from the main menu select Run  Run As  Run on 
Server. 

 

Then select your default server … 

 

… And then the application you want to deploy – in this 
case “petstoreEAR”. Click “Finish” to start the deployment. 

If this is your first deployment in a newly created IDE 
process – which means, if you have just started your IDE 
and have not performed any deployments yet – the IDE 
will ask you for your credentials, i.e. the credentials of 
the/an Engine’s administrator. 

 

You will get a notification of the successful deployment of 
the application. 
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You will also see that the deployment archives 

(petstore.war and petstoreEAR.ear) for the 

projects have also been created under the defined folder 
structure. 

 

Step 7 – Test the Deployment and Fix the Issues 

http://localhost:50000/petstore/faces/index.jsp is the entry URL of the migrated petstore application. One observes that 

the entry page is populated with data initially fetched from the database. But by browsing the application one soon 

notices that there are broken functionalities: 

 The search function returns an empty data set, which results with a minimalistic page, even though there is no 

error message on the page itself. 

 The tag.jsp – which is the tag cloud of the application – throws an error, when trying to follow a tag link. 

 The upload function behind the Seller function throws an error. 

In the next section we will take a closer look at these issues and their resolution. 

General Remark: Petstore manages application artifacts dynamically but in a very inflexible way. Take a look at the 

utility class com.sun.javaee.blueprints.petstore.util.PetstoreConstants.java. Here is the relevant 

code I want to drag your attention to:  

package com.sun.javaee.blueprints.petstore.util; 

public class PetstoreConstants { 

public static final String PETSTORE_INDEX_DIRECTORY = 

System.getProperty("com.sun.aas.instanceRoot") + "/lib/petstore/searchindex"; 

public static final String PETSTORE_IMAGE_DIRECTORY = 

System.getProperty("com.sun.aas.instanceRoot") + "/lib/petstore"; 

... 

Here you see that there is obviously a JVM system property “com.sun.aas.instanceRoot”, which the application 

looks up at runtime and thus dynamically creates the path to the Lucene index and to the image directory (see the note 
on Lucene in Step 5). These paths are then stored in the Java fields PETSTORE_INDEX_DIRECTORY and 

PETSTORE_IMAGE_DIRECTORY respectively. 

Note: This is in our opinion a bad application design and works against the Java EE programming paradigms. The 

concept of Java based web applications foresees application folder structures like WEB-INF to handle such 

requirements. Using a JVM system property is a rather bad choice in this case. 

http://localhost:50000/petstore/faces/index.jsp
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The Search function issue 

The function behind the Search Link of the upper 
navigation 
(http://localhost:50000/petstore/faces/search.jsp) returns 
an empty result set. This is due to the fact that this 
search is not performed against the data base but 
against (Lucene) files stored on the file system. The path 
to those files is obtained as a Java System Property, 
which is unknown to the NetWeaver server at this point in 
time. 

 

The Search function issue resolution 

You would have to maintain the system property 
com.sun.aas.instanceRoot for the JVM.  

Open the NetWeaver Config Tool with the batch file 
C:\usr\sap\LKG\J00\j2ee\configtool\ 

configtool.bat. The Config Tool will load the system 

properties of your instance from the underlying system 
database. Click on the instance … 

 

… and go to the tab “VM Parameters” and the sub tab 
“System” as indicated in the screen shot on the right 
hand side. 

Create the new system property 
com.sun.aas.instanceRoot and choose a value for 

it. In our case, we set this value to 
C:\usr\sap\petstore. Enable this setting and save 

it. 

Note that you will be required to restart your system 
in order for your setting to take effect. This is not 
surprising, since we are dealing with a JVM system 
property. 

 

http://localhost:50000/petstore/faces/search.jsp
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Now you would have to manually create this path and 
add the search index files and the images folder to it.  

 Create the folder structure 
C:\usr\sap\petstore  

 The required (Lucene) search index is provided as 
zip file called petstoreIndexes.zip in the 

Petstore 2.0 distribution. Extract the file 
C:\javapetstore-2.0-

ea5\build\web\WEB-INF\lib\ 

petstoreIndexes.zip to 
C:\usr\sap\petstore\lib\petstore 

 Create the folder C:\usr\sap\petstore\ 
lib\petstore\images 

Note: The images folder is also used by the “Seller” 

function to upload images as you want to define your 
own pets to be sold on the online shop. 

 

Now the search works! The screen shot  at the right hand 
side is the result of the search for “dogs”  

 

The Tags issue 

The pets are tagged with attributes in the petstore 
application. So there is a many-to-many relationship 
between the tags and the pets. In the database, the pets 
are stored in the table “ITEM” and the tags in the table 
“TAG”. 

The Tag Page (Tag.jsp) is a so-called tag cloud 

displaying all the tags available. A click on one of the 
tags resolves this relationship. You can see the tag cloud 
on the screen shot to the right hand side. 

 

 

 

But the tag-item relationship is broken in the migrated 
application. So a click on one of the tags in 
http://localhost:50000/petstore/faces/tag.jsp throws an 
error.   

http://localhost:50000/petstore/faces/tag.jsp
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Take a look in NetWeaver’s main trace file by invoking 
the Log Viewer, e.g.: 

http://localhost:50000/nwa Problem Management 
Logs and Traces  Log Viewer  Show View  
General  Default Trace. 

There you will find something like this:  

javax.persistence.PersistenceException: The 

relationship >>items<< of entity 

{com.sun.javaee.blueprints.petstore.model.Ta

g(tagID=3)}cannot be loaded because the 

entity is detached 

or 

javax.persistence.PersistenceException: The 

relationship >>tags<< of entity 

{com.sun.javaee.blueprints.petstore.model.It

em(itemID=10)}cannot be loaded because the 

entity is detached 

Here you see the root cause of the problem: the 
persistent objects Item and Tag (along with their 

relationships tags and items defined in the entities) are 

detached at runtime.  

The reason for this is the different implementation of 
the so-called JPA fetch strategy in GlassFish vs. the 
one in NetWeaver.  

GlassFish implements this fetch strategy for many-to-
many entity relationships as “eager” opposed to 
NetWeaver’s “lazy” implementation. By the way, the JPA 
spec foresees the “lazy” implementation. 

 

http://localhost:50000/nwa
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The Tags issue resolution 

The resolution of the problem is adjusting the source 
code of the persistence entities (Entity EJBs) 

Item.java and Tag.java. 

Add the property fetch = FetchType.EAGER to the 

@Many-To-Many annotation in both files. 

Save the changes, build the projects and redeploy 
the application and thus verify the fix 

In Tag.java: 

... 

@ManyToMany(fetch=FetchType.EAGER) 

... 

---------------------------------------------------------------------- 

In Item.java: 

... 

@ManyToMany(mappedBy = "items", 

fetch=FetchType.EAGER) 

... 

The Seller function issue 

The Petstore application is an online shop for pets. It 
allows for uploading data of a pet one wants to sell. This 
functionality is provided on the “Seller” page, Follow the 
instructions of the application in order to upload your 
pet’s and seller’s data. But even after providing all the 
necessary information, you will find that this functionality 
is broken. 

The problem is again in the persistence layer of the 
application. 

 

The Seller function issue resolution 

In this case the resolution is somewhat complex. On one 
hand we have to  

 adjust the error prone application’s source code 
and  

 on the other hand adjust the JPA configuration 
(persistence.xml) 

In the class 
com.sun.javaee.blueprints.petstore.model.C

atalogFacade.java there is the method 

addItem(Item item). The source code changes 

required are high lightened in blue. 

public String addItem(Item item){ 

EntityManager em =    

emf.createEntityManager(); 

  try { 

    utx.begin(); 

    em.joinTransaction(); 

    Collection<Tag> mergedTags =  

    new Vector<Tag>(); 

    for(Tag tag : item.getTags()) { 

      tag.incrementRefCount(); 

      tag.getItems().add(item); 

      Tag mergedTag = em.merge(tag); 

      mergedTags.add(mergedTag); 

    } 

    item.setTags(mergedTags); 

    em.persist(item); 

    utx.commit(); 

    // index item 

    if(bDebug) 

      System.out.println("\n***Item id of  

      new item is : " + item.getItemID()); 

      indexItem(new IndexDocument(item)); 

  } catch(Exception exe){ 

    try { 

      utx.rollback(); 

    } catch (Exception e) {} 

      throw new RuntimeException("Error 

      persisting item", exe); 
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  } finally { 

    em.close(); 

  } 

  return item.getItemID(); 

} 

Adjust the persistence.xml (SAP specific JPA 

configuration). Add the property 
"com.sap.jpa.execution.foreign-key-

handling" with the value = "topological". 

This is the file as it should look like (beyond the 
comments). The relevant parts are high lightened.  

<?xml version="1.0" encoding="UTF-8"?> 

<persistence version="1.0"  

xmlns="http://java.sun.com/xml/ns/persisten

ce"           

xmlns:xsi="http://www.w3.org/2001/XMLSchema

-instance" 

xsi:schemaLocation="http://java.sun.com/xml

/ns/persistence 

http://java.sun.com/xml/ns/persistence/pers

istence_1_0.xsd">  

    <persistence-unit name="PetstorePu"> 

    <description>Petstore Persistence Unit 

    </description> 

    <jta-data-source>jdbc/PetstoreDB</jta-

data-source> 

     <non-jta-data-

source>jdbc/PetstoreDB</non-jta-data-

source> 

      <properties><property name = 

"com.sap.jpa.execution.foreign-key-

handling" value = 

"topological"/></properties> 

    </persistence-unit> 

</persistence> 

Save the files, rebuild and redeploy the project. 

This is the result of uploading a pet with a sunset.jpg 

photo of it. The seller’s name is “peter”. This verifies the 
fix. 

 

 

This concludes the migration. 
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