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Purpose

This tutorial shows how to configure a web application for session clustering using Terracotta Sessions. By the end of the tutorial, you should be ready to
use Terracotta Sessions on your own Web applications.

What You'll Need

1. Terracotta Software
2. The Spring Framework - We'll be using the Spring JPetStore example application.
3. Apache Ant

What You'll See

At the end of the tutorial, you will have multiple application servers running a web application with clustered sessions.

Overview

The basic steps of this tutorial are:

1. Download and install Terracotta.

2. Download Spring and build the Spring JPetStore sample.

3. Start the JPetStore database.

4. Start the Terracotta Sessions Configurator

5. Import the JPetStore WAR into the Terracotta Sessions Configurator.

6. Start the application servers without Terracotta enabled. Verify that the application works without Terracotta and that its sessions are not
clustered.

7. Restart the application with Terracotta enabled. Verify that session clustering works.

8. Inspect the clustered sessions object graph. Terracotta enables runtime visibility into live clustered objects.

Getting Started

1. Download and install
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2. Download and unzip The Spring Framework. We'll be using the JPetStore sample application that comes with the Spring Framework kit.
3. Download and install Apache Ant if you don't have it installed already. Detailed instructions for installing Ant are in the Apache Ant Manual

Build the Spring JPetStore Sample

Note: For more detailed instructions on building the JPetStore sample, see the readme.txt file in the jpetstore samples directory.

1. Change directories to <spring_dir>/samples/jpetstore
2. Run ant warfile


http://prdownloads.sourceforge.net/springframework/spring-framework-1.2.8-with-dependencies.zip?download
http://ant.apache.org/
http://prdownloads.sourceforge.net/springframework/spring-framework-1.2.8-with-dependencies.zip?download
http://ant.apache.org/
http://ant.apache.org/manual/index.html

% cd <spring_dir>/sanpl es/jpetstore
% ant warfile

This will leave the JPetStore WAR file in <spring_dir>/samples/jpetstore/dist/jpetstore.war

Start the JPetStore Database

1. Change directories to <spring_dir>/samples/jpetstore/db/hsqldb/
2. Run the server.sh script.

% cd <spring_dir>/sanpl es/j petstore/db/hsql db/ % sh server.sh

Start the Terracotta Sessions Configurator

You can obtain the Sessions Configurator from the Terracotta forge. See the README.txt for information on how to run the Sessions Configurator. See the
Sessions Configurator Guide for an introduction to the Sessions Configurator.

Import the JPetStore WAR

Note: If the welcome screen is not visible, you can use the File -> Import... menu.

Import the JPetStore application by clicking the Import... button.

‘s" TERRACOTTA

| Welcome to Terracotta Sessions Configurator 0

Use Configurator to setup Terracotta Sessions to cluster your existing
session-based web application. Configurator provides a testing environment
complete with two instances of Apache Tomcat.

e

Help...

il

| r
[ Skip [ Don't show agai-

Use the file chooser to select <spring_dir>/samples/jpetstore/dist/jpetstore.war

i|+di5t %

Name & Date Modified
> |petstore.war Tuesday, October 3, 2006 8:44 AM
File Format: | J2EE webapps 3

( Cancel ) (Chosse) _



http://svn.terracotta.org/svn/forge/projects/session-configurator
http://svn.terracotta.org/svn/forge/projects/session-configurator/README.txt
https://confluence.terracotta.org/display/docs/Sessions+Configurator+Guide

Start the Application Servers Without Terracotta
Ensure that the Terracotta Sessions enabled checkbox is NOT selected. Click the Start all button to start the application servers.
This will start two instances of the application server in two separate Java Virtual Machines. Each of these application servers has its own instance of the

web applications deployed inside them. The first few applications are Terracotta sample applications. You should see the JPetStore application listed
below.

File Output Help

| Terracotta Sessions enabled

e

Tomcar-9081

D E all: W Swop all

¥ £ cart
& http:/ Mocalhost 9081 /Cart
= http:/focalhost 2082 /Cart
* i DepartmentTaskList
» 3 Townsend
v i jpetstore
< http://ocalhost 9081/ jpetstore
% http://localhost: 9082/ jpetstore Tomcat-$082

View the Application Unclustered

When the application servers have started, the hyper links to the different instances of the web applications will become active.

Click on the http://localhost:9081/jpetstore/_ link. This will open your browser to the application server instance listening on port 9081.

File Output Help

Terracotta Sessions enabled & Tomcat-9081 [Ready] M
Dot 3, 2006 3:34:19 M org.springframe
.u Restart all .! Stop al|| INFO1 No Viewkesolvers found in servle
Ost 3, 2006 3:34:17 PM org.epringlirame
v INFO: FrameworkServlet 'remoting': imi
H}u” Oct 3, 2006 3:34:1% PM org.epringframa
= http://Nocalhost ;2081 /Cart INFD: Servlet 'remcting' configured su
R N Oct 3, 2006 3:134:1% PM org.apache.axis
< hetp://localhost 9082 /Cart WARNING: Unable to find reguired class

* 5 DepartmentTasklist support is disabled.

Oct 3, 2006 3:34:1% PM org.apache.coyo
i Townsend INFO: Starting Coyote HTTP/1.1 on hitp
v Emum Oct 3, 2006 3134220 PM org.apache.cata

INFD: Server startup in 7246 me
< http:/Mocalhost: 3081 fjpetstore

= http:/ /localhost:9082/ jpetstore © Tomcat-9082 [Ready] =
Oct 3, 2006 3:3%:1% PM org.epringframe
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Click on the Enter the Store link.

Welcome to the Spring JPetStore, by Juergen Hoeller
Based on the IBATIS JPetStore, by Clinton Begin

if Spring for the middie tier, including declarative transaction management applied to POJO busi
4 or JOBC for transaction management, 50 it alows declarative transaction management in a we

There are alfernative Spring and Struts MVC layers built on a shared Spring middle ter.

Enter the Stora


http://localhost:9081/jpetstore/_

You should see the JPetStore homepage.

Lo LI

Fish | Pogs  Reptiles | Cats | Birds

Note: If you get an error that says "Could not open JDBC Connection for transaction”, the JPetStore database is not running. Go back to that step and
start the database.

Browse to one of the product pages and add an item to your shopping cart. Your cart should look something like this:

Shopping Cart

n ID | Product ID | Description | In Stock? | Quantity | List Price | Total Cost

-4 |FI-FW-D1 | Spotted Kol true 1 $18.50 $18.50 | ST
Sub Total: $18.50
| Undate Cart ]

F | Procesd to Chedosut

Now switch back to the Terracotta Sessions Configurator and click on the http://localhost:9082/jpetstore/ link. This will open your browser to the application
server instance listening on port 9082.

| File Qutput Help

(@ control
Terracotta Sessions enabled & Tomcat-9081 [Ready] M
Dot 3, 2006 3:34:1% PM org.springirame
ﬂ Restart all| | 9 Stop all INFO1 No Viewkesolvers found in servle
Ozt 3, 2006 3:34:1% PM org.springframe
INFO: FramoworkBervlet 'remoting': ind
T EE Cart Oct 3, 2006 3:34:19 PM org.springframe
< http://ocalhost :%081/Cart INFQ: Sezviet 'remoting' configured su
p

R N Oct 3, 2006 3134119 PM org.apache.axis
< htp://ocalhost;#082/Cart WARNING: Unable to Eind required class

» Hﬂ DepartmentTaskList support is disablad.
Oct 3, 2006 3:34:19 PM org.apache.coyo
£} Townsend INFO: Starting Coyote HTTP/1.1 on http
v ,Ha_mum Oct 3, 2006 3134120 FPM org.apache.cata

INFD: Server startup in 7246 me
= http://ocalhost ;2081 /jpetstore

< http://ocalhost 9082 /ipetstore @ Tomcar-9082 [Ready] B
o=t 3, Eﬂ'ﬂﬁn EFELY 19‘. BM o:u.a:-:lianra.me

In the new browser window, click the shopping cart icon. You should see an empty shopping cart.
Fish | Dogs | Reptiles | Cats | Birds
Shopping Cart

Item ID | Product ID | Description | In Stock? | Quantity | List Price | Total Cost

Your cart is empty.

Sub Total: $0.00

i ok



http://localhost:9082/jpetstore/

Because the two application servers, 9081 and 9082, are running in separate JVMs and they aren't clustered, the session data that contained your
shopping cart items is lost when you move from one application server to the next. The result is frustrated customers and lost sales.

53,— 'y E el @ hop: ) flocalhosc 9081 /jpesor v (0 |Gl

Fish | Dogs Reptiles | Cats | Birds

! Shopping Cart

Ttem | Product List | Total
o |m Description | g, y.» | Quantity | 5o | Cost

EST-4 | FI-FW-01 | Spotted Koi | true 1 $18.50 | $18.50 | CEITEES
Sub Total: $18.50

] |PetStore Demo
& E so & hitp:f flocalhost9082 fjpetstor (0 (|G

Fish | Dogs Reptiles | Cats | Birds
\Menu Shopping Cart

Ttem | Product In List | Total
ID |ID Description | g, .5 | Quantity | p o, | Cost

Your cart is empty.

Sub Total: $0.00
[ Llpdate Cart J

This is precisely what happens when multiple application servers are load balanced and user sessions move from one application server to another. This
may happen, for example, in the event that one or more application servers have crashed or have been taken down for maintenance.

Now let's watch what happens to your shopping cart when Terracotta session clustering is turned on.

Start the Application Servers With Terracotta

Switch back to the Terracotta Sessions Configurator and stop the application servers by clicking on the Stop all button.

When the servers have stopped, click on the Terracotta Sessions enabled checkbox.
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[4® comrat

M Terracotta Sessions enabled & Tomcat-9081 [Stopped]
org.springfranework.beans. factory.supp
[ [dataSource,transact ionManager , 8qlMapC
l n Start a "J 8 Stop al untValidator,orderValidator ,baseTransa
Oct 12, 2006 Ball:d5 AM org.springfram
¥ i Cart INFD: Closing application context [Web
< htrp:/ flocalhost:9081Cart Oct 12, 2006 Bull:d5 AM org.springfram
INFO: Degtroying singletons in factory
= http://localhost:9082/Cart |viewResclver,dafaultHandlerMapping, /s
omCart.do, fshopfeignoff.dao, fehop/feeara
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= http://localhost: 9082/ jpetstore IMFO: Stopping Coyote HTTP/1.l on http

& Trmear 08T [Crannadl

Click on the Start all button and, this time, the application servers will start with Terracotta session clustering enabled.

(0 contrat

f Terracotta Sessions enabled & Tomcat-3081 [Ready] &l
INFD: Wo HandlerAdapters found in serv
Oct 12, 2008 B:27:25 MM org.springfram
[u Restare a"‘l [i STDPEHJ INPO: Mo ViewResolvars found in servle
Oct 12, 2006 8:27:25 AM org.springfranm
¥ i Cart INFO! FrameworkBServlet 'remoting®: ini
= h[[p:ﬂlﬂ(ﬂlhﬂit:m”ﬁ&l"[ Oct 12, 2006 B:27:25 AM org.springfram
INFO: Bervlet 'remoting' configured su
% http://localhost: 2082/ Cart Oet 12, 2006 B:27:27 KM org.apache.axi
WARMING: Unable to find regulred clase
# i DepartmentTaskList iy
F i Townsend Oct 12, 2006 §:27:28 AM org.apache.coy
INFO: SBtarting Coyote HTTP/1l.1 om http
¥ i jpetstore Oct 13, 2006 8:37:28 AM org.apache.cat
= hitp://localhost: 9081/ jpetstore INFO: Server startup in 15916 ms
) Oct 12, 2006 B8:27:31 AM org.springfranm
< htp://localhost 5082/ jpetsiore INFO: JDBC 3.0 Savepoint class is aval

@ Tomcat-9062 [Ready] &
INFD: Mo HandlerMappings found in serv

When the servers have started, go through the same process of adding items to you cart in one server and checking the contents of the cart in the other
server:

. Click on the http://localhost:9081/jpetstore/ link.

. Enter the store and add an item to your cart.

. Switch back to the Terracotta Sessions Configurator a click on the http://localhost:9082/jpetstore/ link.

. In the new browser window, browse to the shopping cart. Your shopping cart from the server on port 9081 should be intact on the server on port 9
082.
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Fish | Dogs | Reptiles | Cats | Birds

Shopping Cart

Ttem | Product Tn List |Total
D | Description | g, ..o | Quantity | pos | Cost
EST-4 | FLFW-01 | Spowed Koi | wue | [1 $18.50 | $18.50
Sub Total: $18.50

[ Uipdste Cart ]

y JPetStore Demo
& i} E me @ hitp:/flocalnost:9082jp v (0 (Gl

' JPetStore

Fish | Pogs | Reptiies | Cats | Birds

Shopping Cart

|_Ef

°F

Product In List Total
D Description | g, o\ o | Quantity | p i | Cost

EST-4 | FI-FW-01 | Spotted Koi | true 1 §18.50 | 51850 Fernice

Sub Total: $18.50

Inspect the Clustered Session Object Graph

Switch back to the Terracotta Sessions Configurator and click on the Monitor tab at the top of the window.

8 Control | 5 Configure [ Monitor |

@ Tomcat-9081 [Ready] =

[INFO: Wo HandlecAdapters [ound Ln Serviet Tencting : using default

Oot 12, 2006 Bi27:25 AM org.springframowork.weob.servlet.DispatcherServlet initViewRo
INFO: No ViewResolvers found in servliet ‘remoting': using default

Oct 12, 2008 B:27:25 AM org.springframework.web.servlet.PrameworkBervlet initServlet
INF0: FrameworkServlet ‘remoting's initialization completed in 321 mse

Oct 12, 2006 B:27:25 AM org.epringframework.web.servlet.HttpServletBean init

INFO1 Bervlet '‘remoting® configured suocessfully

Ost 12, 2006 B:27:17 AM org.apache.axis.utile.Javaltils isAttachmentBupported
WARNINC: Unable to find reguired classes [javax.activation.DataHandler and javax.mai
ie disabled.

Expand the Roots tree and select the tc:tomcat_session_jpetstore element.

This is a real-time view of the clustered session object graphs. These are the plain Java objects that are currently in your session.



put Help

[ 4@ Control | iE Configy

scalhost:9520 ¥ % [Clomcat_session_jpetstore (ja
150 ¥ & 0 (MapEntry)
¥ k- Roots key (java.lang.String)=0
@ tc:tomcat_session_Townsend (java.util.Hashtable) [0/0 v value (org.apache.catali
@ ictomcatsession.Cart (java.util.Hashtable) [0/0] ¥ ¢ org.apache.catalina.:
& toomear_session_DepartmemntTaskList (java.util. Hashe ¥ < 0 (MapEntry)
¥ leiomeat_session_jpetstore (java.util.Hashtable) [1/1] > key (java.lang
(3 Classes ¥ o wvalue (org.spr
¥ Clients > org.spring
Cache activity ¥ ¢ org.spring
Transaction Rate = ¥ o java.ut
Cache hit ratio Y «0on

FMarkhama ~allassian

Note: to refresh the object graph view, click on the element or select it and press F5 on your keyboard. You can also right-click on an element to see a
context menu.

Explore the object tree to see what's in the session. You should be able to find individual shopping cart items in the graph. Try changing the quantities of
certain items in your cart and updating the object graph view in the Terraotta Sessions Configurator. You should be able to see the changes to those
objects in the object graph view.

org.springframework.samples.jpetstore.domain.Cart.itemMap (java.util.Collections$Synchronize dMap)
¢ java.utl.Collections§ SynchronizedMap.m (java.util. HashMap) [2/2]
¥ & 0 (MapEntry)
» key (java.lang.String)=EST-6
v value {org.springframework. samples_ jpetstore. domain Cartitem)
org.springframework.samples. jpetstore.domain.Cartitem. inStock (java.lang.Boolean)=true
> < org.springframework.samples.jpetstore. domain.Cartdtem. item (org.springframework.sam;
- org.springframework.samples.jpetstore.domain.Cartitem. quantity (java.lang.integer)=2
B o 1 (MapEntry)
Jjava.utiL.Collections §5ynchronizedMap. mutex (java.util.Collections 5 SynchronizedMap)

sE ki

Conclusions

This tutorial has taken you through the process of importing a web application into the Terracotta Sessions Configurator and viewing the application with Te
rracotta session clustering disabled and enabled. Terracotta Sessions Configurator is an easy way to get started with Terracotta and to watch the behavior
of your clustered application at runtime.

Resources

The Spring JPetStore sample application was written by Juergen Hoeller

The Spring JPetStore sample application is based on Clinton Begin's JPetStore.
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