Getting Started with Tuscany
Ready, Set, Go - Getting started with Tuscany

This article will show you how to download a Tuscany distribution, add the distribution as a user library in Eclipse, create the Store sample as a Java
project, and then run the Store and use it from a web browser.

{D Although this guide show some images based on the Java SCA 1.3.2 release, you should be able to use latest Java SCA release while going to
the necessary steps for this guide.

"Get Started with Store Demo in Eclipse video"

Install the Tuscany Distribution

The first thing you do is to create a file system folder into which you will download the TUSCANY distribution.
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Next you download the latest release distribution. Launch your browser and enter the following URL.
Latest Release - http://cwiki.apache.org/TUSCANY/sca-java-releases.htmil
Download both the bin zip as well as the src zip to the folder that you created on your disk. Once you completed the download you should see the

following on your disk.


http://cwiki.apache.org/confluence/display/TUSCANYWIKI/Getting+Started+with+Apache+Tuscany
http://cwiki.apache.org/TUSCANY/sca-java-releases.html
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Next you unzip the bin zip in place, you should see the following folder file structure on your disk after unzip is complete.

(=] tuscany
= 3 tuscany-sca-1.3.2
|5 demos
I lib
I3 modules
I samples
I tutorial

Setup Eclipse for Tuscany

Start Eclipse and create a User Library to contain the TUSCANY runtime jar's as well as their

depending jar's.

From the menu bar select Window and then Preferences...

. The Preferences dialog will appear,

in its left navigation tree select Java, followed by Build Path, and followed by User Libraries.
Select the New... pushbutton on the right of the New Libraries dialog to create a new user library.
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The user library created is empty, select the Add JARs...

pushbutton on the right to add all the

jar's from your Tuscany installation lib folder. When completed all the jar's will appear under the

TUSCANY user library.
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IUser libraries can be added to a Java Build path and bundle a number of external
archives, System libraries will be added to the boot dass path when launched.
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activation-1. 1.jar - C:\uscany\tuscany-sca-1.3. 2Yib
activeio-2.0-118.jar - C:\uscany\tuscany-sca-1.3.2
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Since some of you maybe interested in debugging also the Tuscany runtime code we will attach
the Tuscany source to the Tuscany runtime jar in the following step. In the User Libraies dialog
scroll down until you see the Tuscany runtime jar and select its Source attachment.
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Select the Edit... pushbutton on the right and in the Edit dialog use the External File... pushbutton
to the select the Tuscany src zip that we downloaded earlier.

-

~ Source Attachment Configuration

Select the location (folder, JAR or 7ip) containing the source for
i sy Workspace. ..
ocation path: C:,.':b_ls-:anw"apadﬁe-b..lscany =ca-1.3. l-src.zD External File...

- External Folder...

III EJ

Ok

.

] [ Cancel

Select OK to complete this and the Preferences dialog, and you are done with the Tuscany setup
for Eclipse.

Create your 1st Composite Service Application

The following shows the composition diagram for the composite service application you are about
to create.
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The composite service application you will create is a composition of four services. The composed
service provided is that of an on-line store.

There is a Catalog service which you can ask for catalog items, and depending on its currency
code property configuration it will provide the item prices in USD or EUR. The Catalog service is not
doing the currency conversion itself it references a CurrencyConverter service to do that task. Then
there is the ShoppingCart service into which items chosen from the catalog can be added, it is
implemented as a REST service. The Catalog is bound using the JSONRPC binding, and the
ShoppingCart service is bound using the ATOM binding. Finally there is the Store user facing
service that provides the browser based user interface of the store. The Store service makes use of
the Catalog and ShoppingCart service using the JSONRPC, and ATOM binding respectively.

Create a Java Project

In this step you create a Java Project in Eclipse to hold the composite service application.
M
Click on the New Java Project button in the toolbar to launch the project creation dialog.

Next you enter "store" as the Project name, and for Project Layout select Create separate
folders for sources and class files.
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Hit the Next button, and on the following page go to the Libraries tab. Use the Add Library...
button on the right to add the TUSCANY user library to the project.
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Hit the Finish button to complete the New Java Project dialog to create the "store" java project.

=i, JRE System Library [Javas0]
=i TUSCANY

Construct Services

First you create two package folders into which later in this step you place service implementations.
¥

Select the "store" project and click on the New Java Package button in the toolbar to launch

the package creation dialog.




Next you enter "services" as the package Name, and press the Finish button to complete the
dialog.
-

= New Java Package

Java Package

Create a Java package.

Creates folders corresponding to packages.

Source folder: | store/src Browse...

Mame: services

Repeat the previous step to create another package named "ufservices". The store project now
should look as follows.

B services

B ufservices
+- B JRE System Library [Java50]
+-B TUSCANY

In the following you will place in the "services" package the regular services, and in the "ufservices"
package the user facing services of the composite service application you create.

Catalog

In this step you create the Catalog service interface and implementation.

Select the "services" package. Next you click on the dropdown arrow next to the New Java Class
3 .

button and select the New Java Interface option from the dropdown list. In the dialog

enter "Catalog" as the Name of the interface and select the Finish button to complete the dialog.

The Java editor will open on the new created Java interface. Replace the content of the editor by

copy-paste of the following Java interface code snippet.

package servi ces;
i mport org.osoa.sca.annot ati ons. Renot abl e;

@Renot abl e
public interface Catal og {

Iten{] get();
}

Select the "services" package again. Select the New Java Class button C . In the dialog enter
"Cataloglmpl" as the Name of the class, add "Catalog" as the interface this class implements, and

then select Finish to complete the dialog.

The Java editor will open on the new created Java class. Replace the content of the editor by
copy-paste of the following Java class code snippet.



package servi ces;

inport java.util.Arraylist;
import java.util.List;

i mport org.osoa.sca.annotations.Init;
i mport org.osoa.sca.annotations. Property;
i nport org.osoa.sca. annot ati ons. Ref erence;

public class Catal oglnpl inplenments Catal og {
@roperty
public String currencyCode = "USD';
@=ef erence
public CurrencyConverter currencyConverter;

private List<ltenmr catal og = new Arraylist<ltenms();

@nit
public void init() {
String currencySynbol = currencyConverter
. get CurrencySynbol (currencyCode) ;
catal og. add(new | ten{"Appl e", currencySynbol
+ currencyConverter. get Conversion("USD",
cat al og. add(new I ten{"Orange", currencySynbol
+ currencyConverter. get Conversion("USD",
catal og. add(new Iten{"Pear", currencySynbol
+ currencyConverter. get Conversi on("USD",
}

public Itenf] get() {
Iten[] catal ogArray = new Itenicatal og.size()];
catal og. toArray(catal ogArray);
return catal ogArray;

- services
- [J] Catalog.java
#-¢d| CatalogImpl.java
BB ufservices
+-= JRE System Library [Java50]
+-B TUSCANY

Note: Cataloglmpl is red x'ed because it makes use of the CurrencyConverter interface that we
have not implemented yet.

CurrencyConverter

In this step you create the CurrencyConverter service interface and implementation.

You follow the same steps that you learned previously to create the interface and implementation.
First create a Java interface in the "services" package named "CurrencyConverter" and copy-paste
the following Java interface code snippet into it.

currencyCode,
currencyCode,

currencyCode,

2.99)));
3.55)));

1.55)));



package servi ces;
i nport org.osoa.sca.annot ati ons. Renot abl e;

@Renot abl e
public interface CurrencyConverter {
publ i c doubl e get Conversion(String fronCurrenycCode, String toCurrencyCode, double anopunt);

public String getCurrencySynbol (String currencyCode);

Next create a Java class in the "services" package named "CurrencyConverterlmpl" and copy-paste
the following Java class code snippet into it.

package servi ces;

public class CurrencyConverterlnpl inplements CurrencyConverter {
publ i c doubl e get Conversion(String fronCurrencyCode, String toCurrencyCode, double anpunt) {
if (toCurrencyCode. equal s("USD"))
return anmount;
else if (toCurrencyCode. equal s("EUR"))
return ((doubl e)Math.round(amount * 0.7256 * 100)) /100;
return O;

}

public String getCurrencySynbol (String currencyCode) {
if (currencyCode. equal s("USD"))
return "$";
else if (currencyCode. equal s("EUR"))
return "E"; //"&, ";
return "?";

After completing these steps the content of the "store" project will look as follows.

- services
- [J] Catalog.java
[J] CatalogImpl.java
i CurrencyConverter.java
% [J] CurrencyConverterImpl.java
B ufservices
+-Bi, JRE System Library [Javas0]
-2 TUSCANY
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ShoppingCart

In this step you create the Item model object, the Cart and Total service interfaces and the ShoppingCart service implementation.
You follow the same steps that you learned previously to create the interface and implementation.

Create a Java class in the "services" package named "ltem" and copy-paste the
following code snippet into it.



package servi ces;
public class Item/{

private String naneg;
private String price;

public Iten() {
}

public Iten(String nane, String price) {

t his. nane = nane;
this.price = price;

public String getName() {
return name;

public void setNane(String nane) {
t hi s. nane = nane;

public String getPrice() {
return price;

public void setPrice(String price) {
this.price = price;

Create a Java interface in the "services" package named "Cart" and copy-paste the
following code snippet into it.
package servi ces;

i nport org. apache. tuscany. sca. data. col | ecti on. Col | ecti on;
i mport org.osoa.sca.annot ati ons. Renot abl e;

@Rrenot abl e
public interface Cart extends Collection<String, Item {

}

Create a Java interface in the "services" package named "Total" and copy-paste the
following code snippet into it.

package servi ces;

i nport org.osoa.sca.annot ati ons. Renot abl e;

@Renot abl e

public interface Total {

String getTotal ();
}

Create a Java class in the "services" package named "ShoppingCartimpl" and copy-paste the
following Java class code snippet into it.

package servi ces;

inport java.util.Arraylist;



i mport
i mport
i mport
i mport

i nport
i mport
i mport
i mport

java.util.HashMap;
java.util.List;
java.util. Mp;
java.util.UU D;

org. apache. tuscany. sca. dat a. col | ecti on. Entry;

org. apache. tuscany. sca. dat a. col | ecti on. Not FoundExcepti on;
org. osoa. sca. annotations.lnit;

or g. osoa. sca. annot at i ons. Scope;

@scope(" COVPCSI TE")
public class ShoppingCartlnpl inplenents Cart, Total {

private Map<String, Iten> cart;

@nit
public void init() {

cart = new HashMap<String, Itenw();
}

public Entry<String, Itenp[] getAll() {

Entry<String, Item>[] entries = new Entry[cart.size()];

int i =0;
for (Map.Entry<String, Itenr e : cart.entrySet()) {

entries[i++] = new Entry<String, |tenmr(e.getKey(),

}

return entries;

}

public Itemget(String key) throws NotFoundException {
Itemitem = cart.get (key);
if (item==null) {
t hr ow new Not FoundExcepti on(key);
} else {
return item
}
}

public String post(String key, Itemitem {
if (key == null) {
key = "cart-" + UUI D.randonJUI D().toString();
}
cart. put (key, item;
return key;

}

public void put(String key, Itemiten) throws Not FoundException {

if (!cart.containsKey(key)) {
t hr ow new Not FoundExcepti on(key);

}
cart. put (key, item;
}
public void delete(String key) throws NotFoundException {
if (key == null || key.equals("")) {
cart.clear();
} else {

Itemitem= cart.renove(key);
if (item==null)
t hr ow new Not FoundExcepti on(key);

}

public Entry<String, Itenp[] query(String queryString) {

Li st<Entry<String, Item> entries = new ArraylLi st<Entry<String,

if (queryString.startsWth("nanme=")) {
String name = queryString.substring(5);

for (Map.Entry<String, Iten> e : cart.entrySet()) {

Itemitem = e.getVal ue();
if (itemgetNane().equal s(name)) {
entries.add(new Entry<String,

Item>(e. get Key(),

e.getValue());

Item>();

e



}

.getVal ue()));

}
}

return entries.toArray(new Entry[entries.size()]);

public String getTotal () {

double total = 0;

String currencySynbol = "";

if (lcart.iseEmpty()) {
Itemitem= cart.values().iterator().next();
currencySynbol = itemgetPrice().substring(0, 1);

for (Itemitem: cart.values()) {
total += Doubl e.val ueCf (item getPrice().substring(l));
}

return currencySynbol + String.valueO (total);

Note: Since the Tuscany conversational support is not ready yet the cart is realized through a hack.
The cart field is defined as static.

After completing these steps the content of the "store" project will look as follows.
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Catalog.java

[J] catalogImpl.java
CurrencyConverter.java

[J] CurrencyConvertermpl.java
)| shoppingCartImpl.java

2 ufservices
+-B JRE System Library [Javas0]
+-B TUSCANY

In this step you create the user facing Store service that will run in a Web browser and provide the
user interface to the other services you created.

Select the "ufservices" package. Right click to get the context menu, select New, and then File. In
the New File dialog enter "store.html" for the File name, and then select Finish to complete the

dialog.

The Text editor will open on the new created html file. Replace the content of the editor by copy-paste
of the following html snippet.

<htnml >
<head>

<title>Store</title>

<script type="text/javascript" src="store.js"></script>

<scri pt

| anguage="JavaScri pt">

/| @Ref er ence
var catal og = new tuscany. sca. Reference("catal 0g");

/| @ef erence
var shoppingCart = new tuscany. sca. Ref erence("shoppi ngCart");



/| @Ref er ence
var shoppi ngTotal = new tuscany. sca. Ref erence("shoppi ngTotal ");

var catal ogltens;
function catal og_get Response(itens) {

var catalog = "";
for (var i=0; i<items.length; i++) {

var item=itens[i].name + ' - ' + itens[i].price;
catalog += '<input name="itens" type="checkbox" val ue=""' +
item+ '"> + item+ ' <br>';
}
docunent . get El enent Byl d(' catal og' ). i nner HTM_.=cat al og;
catalogltens = itens;

}

function shoppi ngCart_get Response(feed) {
if (feed !'= null) {

var entries = feed. get El enent sByTagNane("entry");

var list ="";

for (var i=0; i<entries.length; i++) {
var content = entries[i].getElenentsByTagNane("content")[O0];
var name = content. get El enent sByTagNane("nane")[0].firstChild. nodeVal ue;
var price = content.getEl ement sByTagNanme("price")[0].firstChild.nodeVal ue;

list += nane + - + price + ' <br>';

}
docunent . get El enent Byl d( " shoppi ngCart").innerHTM. = |ist;

if (entries.length = 0) {
shoppi ngTot al . get Tot al (shoppi ngTot al _get Tot al Response) ;

}
}

function shoppi ngTot al _get Tot al Response(total ) {
docunent . get El enent Byl d('total').innerHTM. = total;

}

function shoppi ngCart_post Response(entry) {
shoppi ngCart.get ("", shoppingCart_get Response);

}

function addToCart () {
var itenms = docunent.catal ogFormitens;
var j = 0;

for (var i=0; i<itens.length; i++)
if (itens[i].checked) {
var entry = '<entry xm ns="http://ww. w3. or g/ 2005/ At omt' ><titl e>itenx
/title><content type="text/xm">" +
'<Item xm ns="http://services/"> +
[i].price + "</price> +
"</Itenr' + '</content></entry>";
shoppi ngCart. post (entry, shoppi ngCart_post Response);
items[i].checked = fal se;
}
}
function checkoutCart() {
docunent . get El ement Byl d(' store').inner HTM.=' <h2>' +
' Thanks for Shopping Wth Us!</h2>" +
' <h2>Your Order</h2>'+
' <f orm name="or der For n{' >' +
docunent . get El enent Byl d(' shoppi ngCart').inner HTM_+
' <br>'+
docunent . get El enent Byl d('total').inner HTML+
' <br>'+

' <br>'+
'<input type="submt" val ue="Continue Shopping">'+
‘</formp';

<nane xm ns="">'" + catalogltens[i].name + '</name> + '<price xmns="">'" + catal ogltens



shoppi ngCart . del ( null);

}

function deleteCart() {
shoppi ngCart . del ( null);
docunent . get El enent Byl d(' shoppi ngCart').innerHTM. = "";
docunent . get El enent Byl d('total ').innerHTM. = "";

}

function init() {
cat al og. get (cat al og_get Response) ;
shoppi ngCart.get("", shoppi ngCart_get Response);

}
</script>
</ head>

<body onload="init()">
<h1>St or e</ h1>
<div id="store">
<h2>Cat al og</ h2>
<f or m nane="cat al ogFor n{' >
<div id="catal og" ></div>
<br >
<input type="button" ondick="addToCart()" value="Add to Cart">
</fornp

<br>

<h2>Your Shopping Cart</h2>
<f or m nane="shoppi ngCart For m' >
<di v i d="shoppi ngCart"></di v>
<br>
<div id="total "></div>
<br >
<input type="button" ondick="checkoutCart ()" val ue="Checkout">
<i nput type="button" onCick="del eteCart()" val ue="Enpty">
<a href="../ShoppingCart/Cart/">(feed)</a>
</forne
</ div>
</ body>
</htm >

After completing these steps the content of the "store" project will look as follows.
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Compose Services

Now that you have all the required service implementations you compose them together to provide
the store composite service. The composition is stored in a .composite file.



Select the "src" folder of the "store" project. Right click to get the context menu, select New, and
then File. In the New File dialog enter "store.composite" for the File name, and then select Finish
to complete the dialog.

The Text editor will open on the new created composite file. Replace the content of the editor by
copy-paste of the following composite snippet.

<?xm version="1.0" encodi ng="UTF-8"?>
<conposite xm ns="http://ww. osoa. org/ xnl ns/sca/ 1. 0"
xm ns:t="http://tuscany. apache. or g/ xm ns/ sca/ 1. 0"
xm ns:s="http://store"
target Namespace="http://store"
name="store">

<conponent name="store">
<t:inplenentation.w dget |ocation="ufservices/store.html" />
<servi ce nanme="W dget">
<t:binding.http uri="http://local host:8080/store" />
</ service>
<ref erence name="cat al og" target="=Catal og">
<t: bi ndi ng.jsonrpc />
</reference>
<ref erence name="shoppi ngCart" target="Shoppi ngCart/Cart">
<t : bi ndi ng. atom />
</ reference>
<ref erence name="shoppi ngTotal " target="Shoppi ngCart/ Total ">
<t : bi ndi ng.jsonrpc />
</reference>
</ conponent >

<conponent name="Cat al og" >

<i npl enentati on. java cl ass="servi ces. Catal ogl npl " />

<property name="currencyCode" >USD</ property>

<servi ce name="Cat al og">

<t:binding.jsonrpc uri="http://Iocal host: 8080/ Cat al og"/>

</ service>

<reference name="currencyConverter" target="CurrencyConverter" />
</ conponent >

<conponent name="Shoppi ngCart">
<i npl enentati on. java cl ass="servi ces. Shoppi ngCartlnpl" />
<service name="Cart">
<t:binding.atomuri="http://Ilocal host: 8080/ Shoppi ngCart/Cart" />
</ service>
<service name="Total ">
<t:binding.jsonrpc uri="http://1ocal host: 8080/ Total "/>
</ service>
</ conponent >

<conponent name="CurrencyConverter">
<i npl enentation.java class="services. CurrencyConverterlnpl" />
</ conponent >
</ conposi t e>

After completing these steps the content of the "store" project will look as follows.
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Launch Services
In this step you create the code to launch the Tuscany runtime with the new store composite service you created.
.
Select the "store" project and click on the New Java Package button in the toolbar to start the package creation dialog. Use the dialog to create a
new package named "launch".

Select the "launch” package. Select the New Java Class button C . In the dialog enter "Launch" as the Name of the class, check the checkbox for
creating a main method stub, and then select Finish to complete the dialog.

The Java editor will open on the new created Java class. Replace the content of the editor by copy-paste of the following Java class code snippet.

package | aunch;
i nport org. apache. tuscany. sca. host. enbedded. SCADomai n;

public class Launch {
public static void main(String[] args) throws Exception {

Systemout.println("Starting ...");

SCADonmai n scabDonai n = SCADonai n. newl nst ance("store. conposite");
Systemout. println("store.conposite ready for big business !!!");
Systemin.read();

Systemout.println("Stopping ...");

scaDomai n. cl ose();
Systemout. println();

Congratulations you completed your 1st composite service applications, now its time to take it into
action.

Use Services

In this step you launch and use the store composite service application you created.

First select the "Launch" class in the "launch" package of your "store" project. Right click to get the
context menu, select Run As, and then Java application. The Tuscany runtime will start up adding

the store composition to its domain.

The Eclipse console will show the following messages.



Sep 4, 2007 10:44:32 AM org.apache.tuscanv.sca.http.jettyv.JettyServer addServlietMapping

INFC: Added Servlet mapping: http://localhost:3080/ufs/*

Sep 4, 2007 10:44:32 AM org.apache.tuscanv.sca.http.jettv.JettyvServer addServlietMapping
INFC: Added Servlet mapping: http:/,/localhost:8080/Catalog/

Sep 4, 2007 10:44:32 AM org.apache.tuscanv.sca.http.jettv.JettyvServer addServlietMapping
INFC: Added Servlet mapping: http://localhost:3080/3CADomain,/scalomain.j=

Sep 4, 2007 10:44:32 AM org.apache.tuscanv.sca.http.jettv.JettyvServer addServlietMapping
INFC: Added Servlet mapping: http://localhost:2080/5hoppingCart,/*

store.composite ready for big business 111!

Next Launch your Web browser and enter the following address:
http://localhost:8080/store/store.html

You get to the Store user facing service of the composite service application.

.@: Store - Mozilla Firefox: |IBM Edition

File Edit View History Bookmarks Tools Help

@ - - @ ﬁ ||;| http://localhost: 8080/ ufs/store.html

Store

Catalog
[l Apple - $2.99

[1Orange - $3.55
[|Pear - 51.55

Addto Cart

Your Shopping Cart

[ Checkout ][ Empty ]

You can select items from the Catalog and add them to your Shopping Cart.

Note: When adding items for the first time you will be asked for userid and password by the
browser. Enter "admin" for both.


http://localhost:8080/store/store.html

I@} Store - Mozilla Firefox: |IBM Edition

File Edit View History Bookmarks Tools Help

/\4: - - @ i |_| http://localhost: 8080 /ufs/store.html
Store

Catalog

[l Apple - $2.99
[]Orange - $3.55
[1Pear - 51.55

:Add to Cart!

Your Shopping Cart

Orange - 53.55
Apple - 5299

Total : 56.54

[ Checkout ][ Empty ]EB

Since the ShoppingCart service is bound using the ATOM binding, you can also look at the

shopping card content in ATOM feed form by clicking on the feed icon . You get the browsers default rendering for ATOM feeds.



'@ shopping cart - Mozilla Firefox: IBM Edition

File Edit View History Bookmarks Tools Help

<,E| - - @ ﬁ} ||_| http://localhost:8080/ShoppingCart/

@ Subscribe to this feed using | & Live Bookmarks M
[] Always use Live Bookmarks to subscribe to feeds
Subscribe Now |

shopping cart

Total : $6.54
cart-item
Orange - $3.55
cart-item

Apple - $2.99

Use the browser back button to get back to the Store page.



r@» Store - Mozilla Firefox: |IBM Edition

File Edit View History Bookmarks Tools Help

<1: - :> v @ ﬁ |_| http://localhost: 8080/ ufs/store.html

Store

Catalog
[l Apple - $2.99

[ Orange - $3.55
[|Pear - 5155

Add to Cart

Your Shopping Cart

Orange - 53 .55
Apple - 52.99

Total : 56.54

[ Checkout ][ Empty ]B

And then you can Checkout to complete your order.



r@ Store - Mozilla Firefox: |IBM Edition

File Edit View History Bookmarks Tools Help

&1: - :v) - @ S:_T |_| http://localhost: 8080/ ufs/store.html
Store

Thanks for Shopping With Us!
Your Order

Orange - §3 .55
Apple - 52.99

Total : 56.54

[ Continue Shopping

Congratulations, you have created an accessible, flexible, reusable Store application using Tuscany SCA technology.
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