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Introduction

In some views SOA is represented as a series of 4 layers: Presentation Layer (SOA
1), Business Process Layer (SOA 2), Business Service Layer (SOA 3) and Technical
Layer (SOA 4). Typically each layer higher up in the hierarchy consumes services
exposed by the layer under it. So the Presentation Layer would consume services
provided by the Business Process or Business Service Layers. Service interfaces are
described using Web Services Description Language (WSDL), sheltering service
consumers from details of service implementation. Web Services are seen as the
technical means to implement the decoupled functional layers in a SOA development.
Decoupling allows implementations of business functionality at different layers to be
swapped in and out without disturbing other layers in the stack.

In this document | will walk through the process of developing a SOA Composite
Application, exposed as a Web Service, which will make available simple business
functionality using a multi-operation service. We will use the GalssFish ESB v2.1
infrastructure. The service will use the SOAP/HTTP Binding Component, the
Database Binding Component and the BPEL 2.0 Service Engine. This simple service
will introduce the components and discuss how a multi-operation web service can be
constructed using the GalssFish ESB.

The business idea is that patients are looked after in various healthcare facilities.
Frequently applications need to allow selection of a facility and to access facility details
for display to human operators. A relational database is used to hold the details of
facilites which are a part of the healthcare enterprise. To shelter application
developers from the details of the data store facility list and details will be made
available as a multi-operation web service. This web service will be used elsewhere to
construct a portlet that can be used in an enterprise portal.

It is assumed that a GlassFish ESB v2.1-based infrastructure, supplemented by the
Sun WebSpace Server 10 Portal functionality and a MySQL RDBMS instance, is
available for development and deployment of the web service discussed in this paper.
The instructions necessary to install this infrastructure are discussed in the blog entry
“Adding Sun WebSpace Server 10 Portal Server functionality to the GlassFish ESB v2
.1 Installation” at http://blogs.sun.com/javacapsfieldtech/entry/adding_sun_webspace
server 10, supplemented by the material in blog entry “Making Web Space Server
And Web Services Play Nicely In A Single Instance Of The Glassfish Application
Server”, at http://blogs.sun.com/javacapsfieldtech/entry/making_web_space server _a
nd.

Create MySQL objects

Our facility details will reside in a table in a relational database. Before the service can
get access to that data we need to:

1. create the database
2. create the database table



populate the database table

create a NetBeans connection to the database and exercise it
create a runtime connection pool at the GalssFish App Server
create JNDI Reference to the connection pool

o0 w

If you don't have the MySQL database installed you can obtain and install it following
instructions in “MySQL Community Server and GUI Tools - Getting, Installing and
Configuring”, at http://blogs.sun.com/javacapsfieldtech/entry/mysgl_community server

and_qui.

The following text walks through the process of preparing data and connection pools
for this writeup, a step at a time.

Start mysgl command line client as the root user and execute the following
commands:

drop user pblog;

drop database pblog;

create database pblog default character set utf8;

use pblog;

create user pblog;

grant all privileges on *.* to 'pblog'@'localhost' identified by ‘pblog';
set password for 'pblog'@'localhost’ = password('pb log");

This set of commands drops the pblog database and user, if they exist, and creates a
new database and user for this document. Dropping the database destroys all the
objects it may contain. One assumes you don't have a database pblog used for a
different purpose.

Execute the following commands to create the ui_facility table:

DROP TABLE IF EXISTS "pblog’. ui_facility’;

CREATE TABLE "pblog’."ui_facility™ (
“facility_code’ VARCHAR(5) BINARY NOT NULL,
“description” VARCHAR(30) BINARY NULL,
“status’ VARCHAR(5) BINARY NULL,
‘addrl’ VARCHAR(30) BINARY NULL,
‘addr2” VARCHAR(30) BINARY NULL,
“city’ VARCHAR(30) BINARY NULL,
“state” VARCHAR(5) BINARY NULL,
“post_code” VARCHAR(7) BINARY NULL,
“country” VARCHAR(20) BINARY NULL,
PRIMARY KEY (‘facility_code")

)
ENGINE = INNODB;
SET FOREIGN_KEY_CHECKS=1;

Execute the following commands to add sample data to the table:

-- Disable foreign key checks
SET @OLD_FOREIGN_KEY_CHECKS=@@FOREIGN_KEY_CHEHEFSN_KEY_CHECKS=0;

INSERT INTO “pblog’."ui_facility”
(‘facility_code’
“description’
“status’
“addrl”
“addr2”
“city®
“state’
“post_code®
, “country’)
'ALUES
('STC', 'SYDNEY TECHNICAL HOSPITAL', 'A’, ‘404 HUN TINGTON DRIVE', NULL,
'MONROVIA, 'CA, '91016', 'USAY),
('D210', ‘Nepean Hospital', ‘A", NULL, NULL, NULL , NULL, NULL, NULL),
('D230", Tresillian’, ‘A, NULL, NULL, NULL, NUL L, NULL, NULL),
('D204', 'Blue Mountains Hospital', ‘A", NULL, NU LL, NULL, NULL, NULL, NULL),
(D754, ‘Governor Phillip, ‘A", NULL, NULL, NUL L, NULL, NULL, NULL),



(D214, 'Springwood Hospital', 'A’, NULL, NULL,

(ICPMR', ICPMR, ‘A", NULL, NULL, NULL, NULL, N

('BIGH', 'A BIG HOSPITAL', 'A', NULL, NULL, NULL,

(ARMC', 'A RED MEDICAL CENTRE', 'A','SOMEWHERE
'NSW', '2060', 'AU"),

(TBIGH', THE BIG HOSPITAL', ‘A", 'WHOKNOWES WHE
CITY', 'NSW, '2132', 'AU)),

(NSMC', ' NORTH SYDNEY MEDICAL CENTRE', 'A', '100
SYDNEY", 'NW, '2000', NULL);

-- Re-enable foreign key checks
SET FOREIGN_KEY_CHECKS=@OLD_FOREIGN_KEY_CHECKS;

NULL, NULL, NULL, NULL),

ULL, NULL),

‘NS, '2000', NULL),

ST, NULL, 'SOMEWHERE CITY",

RE ST', NULL, 'ANYWHERE

WALKER ST', NULL, 'NORTH

Execute the following select statement to make sure the data is there:

select * from ui_facility;

Now that we have the database objects in the database we need to “introduce” the
database to NetBeans. This will make it simpler for us to use the database in the

project.

Switch to the Services Tab, right-click Databases and choose “New Connection ...".

B | i —
—
"}C|

/ (@ JavaD w Connection, .,

m-(] Drivers  Register MySQL Server..
ETE_.j jdbicide
Fr,_rE_cj jdbic:de
- [E2 jdbcide

.. @ Wah Carviran

Enable Debug

Disshie Hebug

T T T

Populate fields of the connection wizard and click OK.

ﬂ
Basic setting I Advanced |
Data Input Mode: ¥ Field Entry (™ Direct URL Entry
Mame: IMySQL (Connector,] driver) ;I
Host: |Iot3|host
Port: 3306
Database: Ipblog
User Name: Ipblog
Password: I*‘*‘*‘*‘t
v Remember palssword . o
(see help for information on security risks)
Additional Props: I

v Show JDBC URL debc:mysql:fﬂoalhost:SSUGfpblog

Help

D_Iil I Cancel

If all parameters are correct a new database connection entry will appear.




| Projects - FaciltyS... | | Files | Services a x

=-E Databases

-- [i MySQL Server at localhost: 3306 [phlog]

>[i Java DB

|:| Drivers

:. Eﬂ jdbc:derby: flocalhost: 1527 /sample [app on APP]

. |::| Jdbc derby:/localhost: 1527 ftravel [travel on TRAVEL]

- - iocalhost; 1527 fir [vir on VIR]

E} . Jdbc mysqgl:/localhost: 3306/pblog [pblog on Default schema]
E|_| Tables
|:| ui_fadility
i _| Views

. | Procedures
I

Right-click the name of the table and choose “View Data ...”

E} . jdbc:mysgl: Iﬂumlhnst SSDEprIng [pblog on Default schema]

E] _I Tables
- |:| Li_fadility
0o

#-__| Procedures Add Column... &

-3 web Services Refresh

+-@. Enterprise B 2.

G-, rprise Beans ( Delete Delete

& servers
Grab Structure...
Recreate Table...
Properties

This will produce display similar to that shown below.

[t oo o] 50 conmos = D |
Connection: |jdbc mysql }Nocalhost: 3306 /pblog [pblog on Default schema] ll | & = & Pe:_}-| | - B - | el ]

Iselect w from ui facility

L1 |[ms]

select * from ui_fadlity = |

i | 2K € » 3 Pagesis IZU_ | TotalRows: 11 Page:1of 1|
# | faclity code | description | status | addri
1 ARMC A RED MEDICAL CENTRE A SOMEWHERE 5T =ML
2 BIGH A BIG HOSPITAL A N s =N >
3 D204 Blue Mountains Hospital A <WLiE > «NLRE >
4 D210 Mepean Hospital A <L =NLML
5 D214 Springwood Hospital A <MLL =L
[ D230 Tresillian A <AL > <WLE >
Fa 0754 Governor Phillip A <L = <N >
3 ICPMR. ICPMR A WL =N
k] MNEMC MORTH SYDNEY MEDICAL CENTRE A 100 WALKER. 5T =ML
10 STC SYDMEY TECHMICAL HOSPITAL A 404 HUNTINGTON DRIVE =N >
11 TBIGH THE BIG HOSPITAL A WHOKMOWES WHERE 5T WL




The database connection is available and correctly configured for NetBeans. Now we
need to create a connection pool to be used at runtime.

Make sure that the GlassFish Application Server has access to the appropriate
MySQL JDBC Driver JAR. The MySQL JDBC driver, mysgl-connector-java-5.1.6-
bin.jar, is distributed as part of the GlassFishESB installation and is located in
{GlassFishESBV21_install_rtoot}/netbeans/idel0/modules/ext. Copy the driver JAR
file to {GlassFishESBv21_install_rtoot}/glassfish/domains/domainl/lib/ext and restart

the application server before continuing.

Start the GlassFish Admin Console (http://localhost:4848 by default — use your own

Admin Port if you didn’t use defaults at install time) and log in as user admin.

Navigate to Resources -> JDBC -> Connection Pools

\Version

Home

User: admin  Domain: domaint = Server: localhost

Sun GlassFish™Enterprise Server v2.1

=

Commaon Tasks

Application Server
v Applications
Enterprise Applications
» [[5) web Appiications
EJB Modules
L Connector Modules
> Lifecycle Modules
Application Client Modules
g Web Services
v @ =
Service Assemblies
L g Componentz
* [ shared Libraries

b ESB
Custom MBeans
=

v Lﬁ Resources
v E JODBC
L JOBC Resources

E __CallFlowPool

E __TimerPool

Resources = JDBC » Connection Poolzs

Connection Pools

To store, orgdnize, and retrieve data, mogk
access a database, it must get a congeth

applications user

Pools (5)

87 (8 ) |

| JNDI Hame 4+, | Resource Type
[T __calFlowPool javax.zqlXaDatas
[ __ TimerPool javax.sqlXADatas
[T | iep=eberbyPoola javax.sqlXADatas
[ iepselerbyPoolMNonXA javax.sql.DataSou
IS DerbyPool javax.sglDataSou

Name the new pool “cp_pblog XA", select the javax.sgl.XADateSource type and

MySQL Database Vendor, then click Next.



Resources = JDBC = Connection Pools

New JDBC Connection Pool (Step 1 of 2)

ldentify the general settings for the connection pool

General Settings

Name: * cp_pblog XA
Resource Type: | jayax sql ¥ADataSource =1

Must be specified if the datasource class implements more than 1 of the interface.
Database Vendor: : MySGIL LI

Scroll to Additional Properties and configure the following properties and click Finish:

DatabaseName pblog

Password pblog

ServerName localhost

URL jdbc:mysql:/localhost:3306/pblog
Url jdbc:mysql:/localhost:3306/pblog
User pblog

Click the name of the new Data Source in the list and click Ping.

|

Resourcez = JDBC = Connection Poolz

Connection Pools

To store, organize, and retrieve data, most applications use relational databazes. J2EE applications access relational d
through the JOBC API. Before an application can access a database, it must get a connection.

Pools (7)

@ E | Delete

| | JHDI Hame +4 | Resource Type + | Datasource Classname 44 |D¢
O __CallFlowPool javax.eqlXADataSource | org.apache.derby.jdbc.EmbeddedXADataSource

O SamplePool javax.zql.DataSource org.apache.derby.jdbe. ClientDataSource

[T cp pblo javax.egqlXADataSource | com.mysqgljdbc jdbc2 optional Mysgl<ADataSource

O __ TimerPe! javax =gl XADataSource | org.apache.derby jdbc EmbeddedXADataSource

O igpselerbyPoolA javax.sqlXADataSource | org.apache.derby.jdbc ClientADataSource

O iepselerbyPoolMenXA | javax.sglDataSource org.apache derby jdbc ClientDataSource

O DerbyPool javax.zql.DataSource org.apache.derby.jdbc. ClientDataSource

Rezources > JOBC = Connection Pools = cp_pblog_XA

J General Advanced Additional Properties

Edit Connection Pool

Modify existing JOBC connection pools. A JDBC connection pool iz a gro

| Load Defautts | | F‘in%

If all is configured correctly a success message should appear.



Rezources = JDBC = Connection Poolz = cp_pblog_XA

Advanced

===

Additional Properties

Edit Connection Pool

o Ping Succeeded

Modify exizting JOBC connection poolz. A JDBC connection pool iz a group of reuzable conne

| Load Defautts | | iPing! |

Finally, let's create the JNDI reference to use in referring to this connection pool.

Expand Resources -> JDBC ->

JDBC Resources and click New

Common Tasks

Application Server
v Applications
Enterprize Applications
» Web Applications
EJB Modules
» [[5] Connector Modules
3 Lifecycle Modules
spplication Client Modules
i Web Services
v 3 B
Service Assemblies
» Components
> Shared Libraries

Lg ESH
Custom MHean:—/_--
v Lﬁ Resources /

LE dbci_ TimerPool

E’g jdboi__ CalFlowPool

Name the resource reference

s

Resources = JDBC = JDBC Resources

JDBC Resources

JOBC rezources provide applicati

Resources (|6)

with @ means fo connect to a databa

:LE_:;J EJ | Delsis Enabie Dizable
| JNDI Name +, | Enabled
] jbcfiepselerbyia true
- . jdbcfiepzelerbyNonis true
| jobe/__TimerPool true
0| jdbes__defautDs true
| jibci__defautt true
[T | jdbe/__CalFiowPool true

“jdbe/ cp_pblog XA” and choose the correct pool,

cp_pblog_XA, as the pool name, then click OK



Rezources > JOBC = JDBC Resources

JNDI Hame: * jdbc/ocp_pblog_¥A

Pool Name: * icp phblog XA i

z& the JOBC Connection Pools page to

U reate new pooks

0
€T

Description:

Status: [¥ Enabled

This completes database configuration.

The connection pool created above will be good for anything that needs a XA
connection pool for the MySQL database pblog.

Implementing the service

Create a Project Group

Let's start by creating a NetBeans Project Group, FacilitySvcProjGrp, in as a Folder of
Projects in a convenient location in the file system.

¥ netBeans IDE 6.5.1

File Edit View MNavigate Source Refactor Run Debug Profile
il | =]

Proects 41 X | | Files | Services |

Mew Project... Cirl+5hift+M

HEW FIIE,

Open Project... Ctrl+5hift+0

Open Becent Project ]

P




x

Name: IFaciIitySchrojGrp

= Free Group

Contains any projects you like, Can be updated manually o automatically.

¥ Use Currently Open Projects
[W¥ | Automatically Save Project List

" Praject and All Required Projects

Contains & master, project and &l projects it requires, recursively.

Master Projects

{* Folder of Projects
Contains any projects found beneath a given folder on disk.

Erowse. .. |

Folder: IG:‘l,GIassFishE5BvllProjev:ts‘lFaciIitySVt:ProjGrp

Cancel Help

Create Group Q

Create BPEL-based Service Implementation

The process will be invoked as a web service, using the WSDL FacilitySvc we will
create shortly, and will invoke a Database service encapsulating access to the
ui_facility table in the MySQL database.

To complete this section we will;

create XML Schema definition for input and output messages
create a Database BC WSDL for a service which will select a code
create a Database BC WSDL for a service that will select all

implement two operations, each of which will orchestrate one of the

; create a web service interface WSDL definition
° and description for all facilities

* information about a specific facility

> two Database BC services

6. create a composite application and deploy it

7.

create a test case and test the application

Let's create a new BPEL Module Project, FacilitySvc BM. Once done, a skeleton

BPEL module,

facilitySvc_BM, will have been created. Rename it to

bpFacilitySvc_BM. You don't really have to. | just don't like names other people picked
for stuff so | tend to rename things more to my liking.

|Proj.. 40 X ||Fies

|JSenlims | Ehcitvﬁvc_ﬂm.bpel :-c]

=25 FacilitySve_BM
E]ﬁ Process Files
i E faciitySve_EM.bpel
-1 Referenced Resources

Source Design ~ Mapper  Logging |Iﬁ If:}

[F ol

FacilitySve_BM )

O




The service implementation will provide a list of all facilities and, given a facility code,

all details available for the specific facility. A web service with two operations will be
implemented.

The List operation will accept a dummy string, which it will ignore, and will return a list
of facility_code and description pairs.

The Details operation will accept a facility _code and will return all facility details for the
nominated facility.

Lets create a New -> XML Schema, Facility, with target namespace
“urn:Sun:Michael.Czapski:XSDs:/Facility "

E-35 FacilitySve_BM

| source | Desgn  Mapper Loggng [ [T

I i e i )

- [ fadiitysve_BM.bpel
-3 Referenced Resources
(@newrle x|
Steps Choose File Type
;“ Choose File Type Praject: [ FadiitySve_BM =]
Categories: File Types:
1 EsB ~| | xMLDocument -
7 soa fas]
e 5 -
1 WebSpace Liferay Plugins = D7D Entity
- W &+ WSDL Document
S U =1 |FE External XML Schema Document(s) =l
Description:

Creates an XML Schema document that spedifies the namespace and data type constraints for an
¥ML document,

=1
= Back I Mext = i ! Einish | Cancel Help |
| facilitvs:
W New XML Schema x|
Steps Name and Location
1.  Choose File Type Pl Name: IFaciIity
2. MName and Location B
Praject: [Faclitysve_Bm

Folder: |src Browse, ., |

Created File: I:‘,Glasd:rstSszlejects‘FadﬁtySvc‘FacﬁtySvc_BMTest‘FadﬁtySvc—_ BMlsrc\Facility. xsd

Target Mamespace: |urr|:Sun:Midﬂael.Czapsld:XSDs:fFadlity

;

< Back | Mext > | Finish [I Cancel | Helo

Add 4 elements at the root level: FaclistReq, FacListRes, FacDetailsReq and
FacDetailsRes.




|2 | fadiitySvc_BM.bpel x]@Facity.xsd x]

Source | Schema  Design | (1] E= | M” @l
@ urn:Sun:Michael . Czapski:X50Ds: Fadility

----- ‘] Attributes

----- ﬁ Attribute Groups

----- ‘5 Complex Types

----- o B

_____ 6, Groups Paste Ctrl+v

@ﬁi&ﬁwﬁw a-'c] Eg Fadility. xsd = x]_

Source |Schema Design ||'HJIE|M||$|
@ urn:Surn:Michael, Czapski:X5Ds: Fadlity
----- ‘7 Attributes
----- iz Attribute Groups
(@ Complex Types
IE—_,{_j Elements
[+-€¥ FacDetailsReqg
[é-}--@% FacDetailsFes
é}--@é} FaclistReq
\ E€r B

To FaclListReq add a leaf element, dummyString of “existing, built-in” type string and
minOccurence of 0.

Elﬁ Elements

€% FacDetailsReq
€% FacDetailsRes
Ié}--<§2> FaclistReq

: El Ha mmplexType

I €% FaclistRes Ctrl+x
..... {7 Groups Cnpx Ctrl+C
----- ‘7] Referenced Schemas ~ £5518 Ctrl+v

Element Reference

""" = sk Trpes M‘



W Add Element x|

Mame: Idummystring

Type:

" Inline Complex Type

= Inline Simple Type
" Mo Type
{* Use Existing Type

- @ short

time
token

0D Em@E

unsignedByte —
- @ unsignedInt ﬂ

Current Selection: string (Global Simple Type)
Set of any allowed characters in XML,

Preview:
<xad:element name="dummyString™ type="string™> ﬂ
</x=d:elements> ;I

| K I Cancel | Help |

Use properties pane to change min occurrence for dummysString to 0.

To FacListRes add an Element FacList with maxOccurs of “unbounded”.

[Hb S FALLISLREY

E} €% FaclistRes

222 complexType
- if] sequence
€% Faclist [1..%]

E’ Groups

% Referenced Schema
% Simple Types

" Faclist [Local Element] - Properties

[=] Properties

Kind Local Element

I Mot specified

Mame Faclist

Structure Click to customize...

Millable Falze (not set)

Fixed Value Mot specified

Default Value Mot specified

Win Occurs 1

Form Default for schema (not set)

Under FaclList add two leaf elements, facCode and description, both of string type.



E}-‘@& FaclistReq
. 5% complexType
= jf] sequence
; ---<§2> dummysString [0.. 1] (instance of string]
Ié}--<§3> FaclistRes
222 complexType
= jf] sequence
=-€% Faclist[1.."]
522 complexType

=i sequence
--@E* facCode [1..1] (instance of string)
€% desciption [1..1] (instance of string]

i

To FacDetailsReq add a string element facCode.

Elﬁ Elements
[é}--@% FacDetailsReq
B2 complexType

B il sequence
! ---<§§> facCode [1..1] (instance of string)
--@% FacDetailzRes

To FacDetailsRes add the following elements, each of string type and of nominated
optionality:

Name Type | Min Occurence | Max Occurrence
facCode string | 1 1
description string | 1 1
addressLinel | string | 0 1
suburbTown | string | O 1
state string | O 1
postCode string | O 1
country string | 0 1
status string | 0 1

-y Elements

€% FacDetaisReq

SRS W= Detailshes

&% complexType

& il sequence

...@- facCede [1..1] {instance of string]
---<§S> desaription [1.. 1] {instance of string]
---<§§> addressline1 [0..1] {instance of string|
---<§}> suburbTown [0.. 1] {instance of string)
...@§> state [0..1] (instance of string|
---<§2> pestCode [0..1] (instance of string)
...<§§> country [0..1] {instance of string]
E-€» status [0..1] (nstance of string]

BH-€2 FadistReg




FacilityListReq and FacilityListRes are messages that will be associated with the
operation opGetFacilityList , which will return the cafility code and description pairs for
all facilities in the database table.

FacilityDetailReq and FacilityDetailRes are messages that will be associated with the
operation opGetFacilityDetail, which will return all available details for a specific facility.

Note that the opGetFacilityList input message consists of a single optional string. The
content of the message, if any, will be ignored since the service implementation will
return the complete list of facilities every time the operation is invoked.

Let's now create a New -> WSDL Document, of WSDL Type Concrete, Binding:
SOAP and Type Document/Literal, named FacilitySvc, with target namespace of

“urn:Sun:Michael.Czapski:WSDLs:/FacilitySvc ", which uses the schema
elements.

Steps Name and Location

1. Choose File Type File Mame: IFaciIitySvc

2. MName and Location
3. Abstract Configuration
4, Concrete Configuration

Project:  |FadlitySve_BM

Folder: Isr-: Browse. .. |

Created File: IssFishESE\r21Pm}'ect5‘.FarjjtySvc‘FaciJ‘ltySuc_BN'I'I'estFadIityS\rc_BM\srcFadIitySuc.wsdl

Target Mamespace: |urn:Sun:Michael.Czapski:WSDLs:fFadIitySch

WSDL Type: " Abstract WSDL Document
{+ Concrete WSDL Document
Binding: [soar =l
Type: IDocument Literal ;I
Help

<gack [ Next> ! Fish | Cancel
laj

Rename operation to opGetFacList and start naming and typing messages.




Steps Abstract Confi tion

1. Choose File Type Port Type Name: [FacilitySvcPortType
2, Mame and Location

3. Abstract Configuration Operation Name: IopGeH:ad_ist

4. Concrete Configuration

Operation Type: |Request—Response Operation LI

Input: | Message Part Name | Element Or Type
:string

[Z-=3 By File -
&2 Faditysve_BM
Rer E@ src/Fadlity. xsd
= [ Complex Types
Qutput: Messag E}@ Elements
bttt | €% FacDetailsReg
€% FadDetailsRes

€% FaclistRes
I:ﬂ Simple Types o=
Built-In Schema Types
anyType
anyURI |1
baset4Binary
boolean |
byte
date
dateTime
dedmal (r
double (1=
duration (re
ENTITIES
ENTITY: {r

7]

Fault:

m]

I EEE

<l

%

‘g

g

g
EEEE

/
E &

Input: msgFacListReq of type FacListReq.
Output: msgFacListRes of type FacListRes.

X

Steps Abstract Configuration

A
1. Choose File Type Port Type Name: IFacilitySud’ortType \
2. Name and Location 7
3. Abstract Configuration Operation Name: |gp(;eu:5d_i5t \
4, Concrete Configuration
Operation Type: IRequest—Response Operation LI
Input: Message Part Name Element Or Type

msgFaclistReq nstFaclistReq

Add | Remove | k
Output: | Message Part Name | Element Or Type *z

=43 ByFile

558 FadlitySve_BM

Add R E@ .srq'FaciIity.xsd
— B[ g} Complex Types

I+ [x

Add | £ -3 BuitIn Schema Types

— == . Q.



Finish the wizard.

This gives us a WSDL interface definition for a service with a single operation,
opGetFacList. We now need to add another operation, opGetFacDetails, which uses
FacDetailsReq and FacDetailsRes messages for input and output respectively.

Let's add two new messages, opFacDetailsReq and opFacDetailsRes.

E] FadilitySwec, wadl x]

Source | WSDL  Parmer ||%g |]]]|| M” @l
E] urn:Sun:Michael. Czapski:WsDLs: fFadilitySvc
EI@ Types
@ urn:Sun:Michael. Czapski:WSDLs: [FadilitySvc

E} = opGe aste Cirl+v

---E msgFadlistRes nz:FaclistRes

i3 Port Types

E-g® FaditySvcPortType

-3 Bindings

@}, FadilitySwcBinding PortType="FadlitySvcPortType

B '5! Megzages

E} IE queFad.lsﬁ?equest

: l -[=  msgFaclistReq n ListReq
E} IZI aneﬂ:ad_lsﬂespunse

E} IEI opFacDetailsReq
' l - partl

opfacDetailsRes
l\\ F-E  partl

[ i i T ——

Let's now rename parts to msgFacDetailsReq and msgFacDetailsRes.

E—:I ’:—':I Messages

E} I:I opGetFaclistRequest

m-E msgFaclistReq na:Faclisifen
[] = anEﬁ:adlsﬂespnnse

: I = msgFadlistRes ns:Faclistes

IEI opFacDetailsReq
I"J = msgFacDetailsReq

~[=1 opfacDetailsRes
R =0 = DetailsRes

i PortTypes

- B P T P I

Let's now set the data types for these parts: FacDetaisIReq and facDetailsRes
respectively.



@ FadlitySwvec. wsdl x] ﬂﬂjgl
Source WSDL Partner IE_

@ urn:surn:Michael, Czapski:WSDLs: Fadilii
El@ Types
G- [ urn:Sun:Michael, Czapski:WSDL

E-[=] opGetFaclistRequest

@-E  msoFadistReq ns:Faclist
[Z] opGetFaclistResponse
W msgFaclistRes ns:Faclistis
[=] opFacDetailsReq

g
A

=8

=2

= [=] opfacDetailsRes
H-[E msgFacDetaishes

23] Port Types

- msgFacDetailsReq €|

| megFacDetailzReq [Part] - Properties

» x|

=] Properties

Mame msgFacDetailsReq

Element or Type

Eﬂ FadilitySve.wsdl ] '_I j J

| msgFacDetailsReq [Part] - Properties

urj.x.|l

- Show = | ¢

Source W5DL

Pariner I

E—Q urn:Sun:Mid‘lael.Czapsh.WSDLs.IFar:lI|1
Bl Types

Name

Element or Type

= Propertiez ot

msgFacDetailsReq J '

E}@ urn:Sun:Michael, Czapski:WsDL 2 and f
..... iy Imports
[—]E\-j Messages
ElEI opGetFad istRequest
. - msgFaclistReq ns:Faclisify
[:l E aneH:ad_lsﬁ:‘.esponse
; D i mefadiiesr "’mngacDetailsReq[Part}—Elementnr'l’?pe_ il
El = upFadJE'ﬁLlsReq = i a
; BE B E|tj By File
: _ E-E2 FadiitySve_BM
== DF'fECDEEIlSF‘.ES El@ src/Fadilty. xsd
- msgFacDetailsRes . LR Complex Types
H{j Port Types #j Bl
@ FadlitySvcPortType e
Elt_fﬁ EIHdII‘IgSﬂ s m T EI €3 FECDEEHSRES
[+ L_Q}, FadilitySvcBinding PortType Lj"'<§§? FadistReq
Elf_i Serwce.s. ) €% FaclistRes
B & FadlitySvcService E| I_la Simple Types
=]-i23 Extensibility Elements .
o % =I-+7 Built-In Schema Types
IE'r-EI FadlitySvc e LI
Ok Cancel Help |




i3] Messages
E}IZI opGetFaclistRequest
: ---E msgFaclistReq ns:Faclisth
E}IEI opGetFaclistResponse
: --E msaFaclistRes ns:Faclisth
/[.i}El opFacDetailsReq

E msgFacDetailsReq ns:Facletailsh
- [= opfacDetaisRes

N =0 acDetailsRes

Lo

This gives us two new messages for the new operation.

Let's right-click the FacilitySvcPortType node, choose Add and choose Operation.

El@ Messages

--IZI opGetFaclistRequest
--IEI opGetFaclistResponse
--IEI opFacDetailsReq
--IE opfacDetailsRes
[—:I@ Port Types

SN @ acilitysvcPortTyp

E@ opGetFaclist Cut Ctrl+¥
,% inputl ez Copy Ctrl+C
% outputl [ Paste / Cirl+v /
El@ Bindings Operation...
- lah, FadlitySveBinding — :
) Delete Delete Binding and Service Port...
Ela Services

H ) ) Documentation
[ g FadilitySwcService Add Extension Attribute. .. .

Rename operation to opGetFacDetails and choose opFacDetailsReq message type
for Input.



s ‘ Create New Operation

.

Glperaﬁon Mame: IopGetFad:leEils _’)

Operation Type: IRequest-Response Operation

Lol Ll

i Input: FacilitySvcOperationRequest|

FadilitySvcOperationFequest
tns:opGetFaclistRequest
tns:opGetFaclistResponse
e Ml t115; 0pFacDetailsReq

tns;opfachetailsRes

Add Remove |
Qutput: FadilitySvcOperationResponse ;I
Message Part Name Element Or Type
partl wsd:string
Add Remove
Fault: ;I
Message Part Name Element Or Type I
Add Remove

Choose opFacDetailsRes message type for Output.




™ Create New Operation

@aatinn Mame: Ianeﬁadjetails :)

Dperéﬁm Type: IRequest-Response Operation

.
@t: I ns:opFacDetailsReqg )

Sl £

Message Paf’?u'arne Element Or Type

=]
A
g

partl MEd;

i
']

Add EEMDVE |

Output; Fa::ilitySw:DperaﬁunResponse|

fu FadlitySvcOperationResponse
ns:opGetFaclistRequest

ns:opGetFaclistResponse

tns:;opFachetailsReq

cnfaretsileh ga
__.t h—l-'lII-IFIT':III-“:tI:"I.'IF-.':ﬂ' h
Add EEMDVE

Message Part Name | Element Or Type

Complete the wizard.

The abstract operation, opGetFacDetails is now configured.

E]Eﬂ Port Types
@ FadlitySvcPortType
13| opGetFaclist

2| [

E}%

[—]@ Bindings
E-};, FadlitySwcBinding PortType="FadlitySviPortType

We need to add a new binding.

Right-click the FacilitySvcBinding, choose Add and choose Binding Operation.




EI@ Port Types

&g FadlitySvcPortType
LEJ opGetFaclist
LEJ opGetFacDetails

Cut Cirl+¥

.. w]) soapiop EEStE Ctrl+y

-5 inputl

E % npu Add » Documentation

G- outputl _ ,

] Delete Delete Binding Operation
-3 Services T Database Bindi

m- @ FadlitySveservie =anass Hneing

=43 Extensibility Elemen!  GoTo b '_TPB'"#'”Q

New operation gets added. We must now configure it.

L nmog et e e s

E]{f&j Bindings

Er-[2 FadlitySveBinding FortType="Far

..... [= soap:binding

El-l=3] opGetFadist

E_} @ soap:operation

B input1

Elﬁl soap:body

E‘% outputi
-l soap:body

=PIl GetFacDetails
,%_% input2

Right-click opGetFacDetails and choose Add -> SOAP Operation.

E}% outputl
|| soap:body

,% input2 Cut Ctrl+%
S output2 Copy Cirl+C
a Services Paste Ctrl+v

& FadiitySvcService
] Extensibility Elements
& [ Fadiitysve

Documentation [E

Delete SOAP Operation

Change Order...

Right-click in Input2 and Output2 in turn and choose Add -> SOAP Body



22 opGetFacDetsils

[+l Soapioody

i @ soapioperation

¥

ﬁ outp cut Ctr +
a Services Ei:-px Cmfﬂl input? [Bindir
W@ FaditySvese o5 e
{3 Extensibility Elem Documentation

m- [ Fadiitysve

This completes the WSDL definition. Switch to Source mode and Validate and Check

XML

==

Delete

Change Order... SOAP Header
- o I
EI@ Bindings
EIED}, FadlitySvcBinding FortType ="FaditySvcPartType
----- @ soap:binding

=32 opGetFaclist
-- @ spap:operation
£ inputl
|§| soap:body
B outputl
@ soap:body
]| opG?:FacDeEils
> i@ soap:operation
E}'ﬁ_E input2
é ?mt;j soap:body
E}ﬁ outputd
o |§| soap:body

7] FadiitySve.wsdl = x]

Source

wsDL  Parmer | [ @ - B -

&

1lna="http:
xmlns:wadl
zmlns:x=sd="htip://www.w3.org/
<LYpes>
<x=zd:schema targetHamespace="
<xsd:import namespace="urn
</xsd:schema>
</typea>
<message name="g aclLiatRequest">

<part name="m
</messager
<message name="opie

<part name="m
</message>
<message name="

Fmmrt momoa=lmoeTo~Toens 1 o0 T =4 1 oDo~® fw

Now we need to prepare interfaces definitions for Database-related services.

Each of the two service operations will execute a different SQL statement to get

different data from the database.

AR SEseR|aule o gl¥d
<?xml wversion="1.0" encoding="UIF-8"2>
<definitions name="Fa ]




With GlassFish ESB and the Database Binding Components there are a couple of
ways in which a database service can be configured. | chose to use the SQL File
method. | create a SQL File containing the prepared statement then use this SQL File
to construct a WSDL for the Database BC.

The first operation, opGetFaclList, will return a list of facility code and description pairs.
The SQL statement will be:

select facility _code, description from ui_facility;

The second operation, opGetFacDetails, willl return all there is to know about a
specific facility. The SQL statement will be:

select * from ui_facility where facility_code = ?;
Let's construct the SQL Files and Database BC WSDLs one at a time.

Let's create a New -> Other -> Empty File, named FacListDB.sq|.

’ Mew Empty File il
Steps Hame and Location
1. Choose File Type File Mame: [FacList,=all

2. Mame and Location

Project: |FacilitySve_BM

Folder: isrc Browse... |

Created File: IG:\GIESQ:IS}ESB\rzlejects\Facﬂitysvdi‘rojGrp\FadﬁtySvc_BM\,srcFadJst.sql

< Back | Next> | Finish Cancel | Help
h%

Let's enter “select facility_code, description from ui_facility;” into the editor window and
choose the MySQL connection we created earlier as the connection to use for this
SQL statement.

|| bpFadiitySve_BM.bpel = | || Fadiity.xsd x| 5| FadiitySve.wsd x| [ | Faclist.sql * x|

Cannecton: -6 2O~E E-8-QT PR P
seledidbc:derby:/flocalhost:15] description form ui facility:

idbc:derby: /flocalhost: 15 -

lidbc:derby: flocalhost: 15

jdbc:mysql: flocalhost: 230

| jdbe:mysql: localhost: 3306/pblog [phlog on Default schemal |

To verify that the connection and the statement work let’s click the “Run SQL” button.



| | bpFadiitySve_BM.bpel x]@Facit-,r.md x]E!-_;]Facit-,Gwc.md x]@Fad_ist.sd x]
Connection: [jdbc:mysgl:/local... LI |EJ% @ I_—'E:” - v| 'ﬂ % E;

select facility code, de Aom '-SQL tCtr|+5hiﬂ:+E}| Ri facilitcy

L4 [T

select fadlity_code, des = |

HEEERER @K € > > Pagesie: IEU_I Total Rows: 11
# | fadity_code | description |
1 ARMC A RED MEDICAL CENTRE
2 BIGH A BIG HOSPITAL
3 D204 Blue Mountains Hospital
4 D210 Mepean Hospital
5 D214 Springwood Hospital

The connection and the statement work as expected.

Let's now create a new WSDL Document, FacListDB.wsdl, a Concrete WSDL, using

Database Binding of type SQL File.

¥ New WSDL Document
Steps Name and Location
L. Choose File Type File Name: [FacListDB
2. MName and Location B
3. Select one of the following :
4, Please select a QL File - =
Project: Facili BM
5. Enter A Prepared Statement SH | aditysve |
G.  Enter JNDI Name Eiers |src

Browse. ., |

Created File: IG:\L-‘.la_ssﬁs?ﬂﬁv2_]ijects‘FadﬁtySvd3ronpFadﬁty5vc_ﬂmsrcFadJsﬂlﬂ.wsdi

Target Namespace: Ihth:l:ﬂjZee.netbeans.org,.fwsdlfFadIitySuc_BM;’Fad.isﬂJB

WSDL Type: " Abstract WSDL Document

' Concrete WSDL Document
Binding: DaTABASE =]
Type:

Help

< Back | MNext >.i I Emusty Cancel

Choose the MySQL connection we created earlier.



x

Steps Select one of the following :

1. Choose File Type
2. MName and Location
3. Select one of the following URL :

<5elect an Ttem from the list=

Please select a SQL File

4, .
5. Enter APrepared Statement .dbc.derby.fﬂomlhost.152?,’sam|:lle [Bpp on APF]
& Enter INDI Name dbc:derby: [flocalhost: 1527 firavel [travel on TRAVEL]
jdbc:derby: [flocalhost: 1527 fvir [vir on VIR]
— jdbc:mysgl: flocalhost: 3306/pblog [pblog on Default schema]

< Back ekt Finish Cancel HElp
Choose the FacList.sql SQL file we created earlier.
zl
Steps Please select a SQL File
1. Choose File Type :‘I SRl Fila | nrstinn IG:\GIa.ssFishESEv21 Projects\FacilitySvcProjGrp\FacilitySve_BMisrc\FacList.sql
2. Nameand Location

3. Selectone of the following:

Click the “Discover Parameters” button (there will be non in this case) and the
“Discover Resultset” button, then click Next.

W New WSDL Document x|

Steps Enter A Prepal

1. Choose File Type

2. Name and Lecation Prepared Statement Editor
3. Select one of the following :

4,  Please select a SQL File

5.

Enter A Prepared Enter a valid prepared statement Parameters
Statement
6. Enter INDI Name select fadility_code, description from ui_fadiity Parameter Name | Parameter Type I

)

Discover Paramet. ..
Add Parameters

Remove Parameters
Status: Resultset
% Calumn Name Calumn Type
3 facility_code ljava.lang.String
\description java.lang.String
< Back | Mext = % Einish | Cancel | Help

Specify the name of the pool we created earlier, “jdbc/cp_pblog_XA”, and click Finish.




W New WSDL Document |

Steps Enter JNDI Name

Mame and Location

; Choose File Type *| INDIName debcfcp_pblng_x-ﬁJ
3. Selectone of the following :

4

5

Please select a 50)L File :

Enter A Prepared Statement - |

< Back | Mext = | Einish E! Cancel Help

Rename the operation under Port Types -> jdbcPortType from newUntitled Operation
ot opGetFacList.

EE] FacListDB. wead| x]

Source | WSDL  Partmer |E [|]]|| M” @l

?@ http:/fj2ee. netbeans. orgfwsdlFacListDB
Elﬁ Types
@ http: f{schemas. sun.com/fjbijwsdl-extensions fidbc/

e

[—]@ Messages
--EI inputMsg
--IEI outputMsg
[=}-iZ3 Port Types
Elﬂf-':’ jdbcPortType

Elﬁ Bindings

E}@}, binding PortType="jdbcPortType [%
@ jdbe:binding
3] newuntied_Operation

Elﬁ Services

jdbc:address
=3 Extensibility Elements
E jdbcpartner

Note that Bindings -> Binding Operation gets renamed as well.



[£%] FaclistDB.wsdl x]

Source | WSDL  Partner || T |]]]|| M” @l
E] http:/fj2ee. netbeans. orgfwsdlFaclistDB
El'a Types
@ http://schemas. sun.com fjbifwsdl-extensions fidbc/f

[—]ﬁ Messages

--IEI inputMsg

&= outputiMsg

-5 Port Types

B jdbcPortType
ERPEIlonGetractist

[—]@ Bindings

E}@}, binding PortType ="jdbcPortType
@ jdbc:binding
(s3] opGetFaclist

B3 Services

EI@ service
El@ port Binding="hindin

jdbc:address
=3 Extensibility Elements
ﬁ jdbcpartner

This completes the Database BC WSDL for the SQL statement that will return the list
of facility codes and descriptions.

Let's now create the SQL File and the Database BC WSDL for the statement “select *
from ui_facility where facility code =?".

Let's create New -> Other -> Empty File, named FacDetails.sql, using the MySQL
connection created earlier.

| FaclistDB.wsdl x| (| FacDetails.sql * x|
Connection: |jdbc:mysgl:/flocalhost: 3306/pblog [phlog on Default schema] LI | E[} %

select * from ui facility where facility code = ?

Let's now create a New -> WSDL Document, named FacDetailsDB.wsdl, a Concrete
WSDL using Database Binding of type SQL File.



x

Steps Name and Location

Choose Fil Type File Mame: |FacDetaisDB
Name and Location -

g

2.

3. Select one of the following :
4

5

[

Flease select a SQL File . =
Project: FadlitySve_BM
Enter & Prepared Statement St | = Ve L

Enter JNDI Name Folder: Jare Browse, ., |

Created File: IG:‘,Glasé’rshESEu21Pm]'ect5‘FadﬁtySvd’ranrpFadﬁtyS\rc_BM‘l,wcFad}emﬂdjﬂ.wsdi

Target Namespace: ihtn:l:ﬂjZEe.neHJeans.org,{wsdlfFaciIitySvc_BM;’Fad]etaiIsDB

WSDL Type:  Ahstract WSDL Document

{+ Concrete WSDL Document
Binding: [DaTaBASE ~]
Type:

< Back | Next = é ! Finisti Cancel Help

Let it use the MySQL connection we created earlier.

x|

Steps Select one of the following :

1. Choose File Type =
2. Mame and Location
3. Select one of the following URL : jdbc:mysgl:/, fpblog [pblog on Default schemal]

4. Please select 3 SQL File |

5. Enter A Prepared mm_l’

< Back | Next >& I Finish Cancel Help

Let it use the SQL File, FacDetails.sql, we created earlier.

" New W5DL Document 1[

Steps Please select a SQL File

1. Choose File Type 5
2. Name and Location

3. Select one of the following ¢

4. Please selectaSQLEle  ~|

S0L File Location : I Gi\GlassFishE SBv21Projects\Facility SvcProjGrp\FacilitySve_BMisrc\FacDetails.=ql

< Back | Text = ... Enish | Cancel | Help

L\x

Click the “Discover Parameters” button and change the name of the parameter to
“pFacCode”.

B

Steps Enter A Prepal

Chooze File Type
Mame and Location Prepared Statement Editor

Select one of the following :

Please select a SQL File

Enter A Prepared Enter a valid prepared statement Parameters
Statement
Enter JMDI Mame izelect * from ui_fadlity where fadiity_code =2

B e

Ll

Parameter Name

——

Digcover Paramet. .,

Add Parameters |
Remove Parameters |




Click the “Discover Resultset” button and click Next.

|

Steps Enter A pal

1. Choose File Type

2. Name and Location Prepared Statement Editor

3. Selectone of the following :

4, Flease select a SQL File

5. Enter A Prepared Enter a valid prepared statement Parameters

Statement

6.  Enter JNDI Name =elect * from ui_facility where fadlity_code =7 Parameter Mame Parameter Type

pFacCode java.lang.String
Discover Paramet. ..
Add Parameters
Remove Parameters
Status: Resultset
Column Name Column Type.
fadility_code java.lang.String ||
description jjava.lang.String
status jjava.lang.String
addrl java.lang.String
addr2 jjava.lang.String
city jjava.lang.String
state jjava.lang.String
post_code java.lang.String ||
= \
< Back | Mext = [4 Eirish Cancel Help

Specify the connection pool to use, “jdbc/cp_pblog_XA” and Finish.

" New W5SDL Document

Steps

Enter JNDI HName

Choose File Type

INDI Name  [idbc/cp_pblog_XA

2. Mame and Location

3. Select one of the following &

4. Please selecta SGL File

5. Enter A Prepared Statement

6. Enter JNDI Hame d

« Back | Mewt =

[ Enish [! Cancel

Rename “newuntitled_Operation” to opGetFacDetails.




| FacDetzisnB.wsd x| -
Source | WSDL  Partner |‘Eg D]]”&':" @l

E] http:/fiZee.netbeans. org wedl FacDetailsDE
I_‘—]'@ Types
El@ http:/fechemas. sun.com fjbifwsdl-extensions fjdbc/
----- ‘3 Imports
=23 Messages
E?}IE inputMsg
L[] outpuiMsg
[ —:Iﬁ Port Types

.y

=gl jdbcPortType
[#{<3) jopGetFacDetails

E}@I}_-, binding PortType="jdbcFarfType %
#-[= jdbc:binding
[#-1<2) newuntied_Operation

E—:Ia Services

Iﬂﬂ SErvice

=3 Extensibility Elements

E}E jdbcpartmer

Both Database BC WSDLs are now ready. The service interface, FacilitySvc WSDL is
also ready. We can now construct the business process to orchestrate the two
Database BC services.

Let's drag the FacilitySvc WSDL onto the left-hand swim line of the bpFacilitySvc_BM
process and release over the target marker.

Poecs=. @ x| Iies sevess. (] boracitysve ot cpel x]

g...g_-g FacilitySve_BM Source | Desiogn  Mapper  Logging |Iﬁ|7

-3 Process Files

----- E‘] FacDetails.zql
Y FacDetaisDB. wsdl
..... lef| FacDetailsDB. xsd
@ Faclist.=gl

..... % FaclistDB, wed|

&

-3 Referenced Resources Procest Shart

@ |

Double-click the object to open the editor panel, change the name for FacilityRR and
click OK.



P FacilityRR [Partner Link] - Property Editor

Name:  [FaciityRR

WSDL File: | [FaiitySve_BM] FacilitySve, wsd

(% Use Existing Partner Link Type

Partner Lﬁc[ype:]FadIitySvc

My Role: |FaciitySvcPortTypeRale

Partnier Role:

|_
Swap Raoles |

™ Use a Newly Created Partner Link Type

Wrapper Name: IFaDi.itHS"fl:'n"'.l'l apper

Partner Link Type Name: |

I Process will implement My Role)

Role Name: |

Port Type: |FECI|It'|E'.-":F'DFTT".-‘]:IE

[T Parter service will implement (Pariner Rale)

Role Mame: |

Port Type: IFaCilIt':.-’SV-:F‘DFtT"f'E'E

=]

dc!cmcd|uelp|
by

Let's now drag the FacListDB WSDL and drop it onto the target marker at the right-

hand swim line.

E-Z5 FacilitySve_BM
EI@ Process Files

[] FacDetails.sql
. EY FacDetailsDB.wsdl
[ FacDetailsDB.xsd
E] Faclist.sgl

i @ FacListDB. x=d
ikl Facility.xsd
E!E] FadlitySve.wsdl
{2 bpFaciitySve_BM,bpel
[#- [0 Referenced Resources

Rename the partner link to DBList.

....................

[& &0

v E;cﬂhgﬁ.ﬁ'ﬂ

i L —
s

Let's drag the FacDetailsDB WSDL onto the right-hand swim line and release.

Rename the partner link to DBDetails.




|Projects—... 41 % | | Files |Jm | 5] bpFadiitySve_BM,bpel = *l . ' L';]Q.

=-22 FadilitySve_BM ; : = I el =t
?:TD“:_,_:Q Process Files Sl o o i |WI_|I__I| D‘J | @ || EE' l‘jl |
|;-_?| FacDetails.sgl ]

..................

W
----- [é| FacDetailsDB.xsd
@ Faclist.sql

----- £l FacListDB,wsdl
----- [&] FacListDB.xsd
..... [ Fadlity.xsd | FacilitySve_BM |@
Ej FadilitySve. wadl LN
.- [&] bpFadiitySve_BM.bpel !
E}Ij Referenced Resources

FacilucyRR

The FacilitySvc WSDL (FacilityRR partner link) has two operations — opGetFacilityList
and opGetFacilityDetails. We will implement each as a separate stream of activities
starting with the Pick activity.

Pick Activity is a ‘either or' selection. The service will be invoked using either the
opGetFacList operation or the opGetFacDetails operation. Implementation of the logic
required by each operation is different. The mechanism that allows the BPEL Process
to distinguish between the operations required for the particular invocation is the Pick
Activity.

Let's drag the Pick activity from the palette to the canvas and drop it at the target
marker in the process scope.

Compensate
FacilitySwc_BM o @
] l ()| CompensateScope
=1 Structured Activities
E Start %I IF %2 While
= |+” RepeatUntl . ForEach
- apameassas=uatsed ’E{tﬂ'@ ..... g Pick + Flow
DBList ] T i Sequence [ Scope
| 5. © — | | FacDetailsDB wsdl - Properties
o = = Properties
g apGetFa, Name FacDetailsDB
All Fiez GiGlazsFish
File Size 2536

Connect the “OnMessage” Activity to the first operation of the FacilityRR partner link.



| FaciityRR |

The service is a request/reply service. OnMessage acts as a receive activity for the
specific operation. The Reply Activity will provide the reply on completion. Let’s drag

the Reply Activity onto the target marker and release.

2] bpFadiitySve_BM.bpel * x | K0 E L
FacilitySve_BM o
I art
Picl-.l. ]
i"FaciIuL‘yPP | I.;.T')
— . DBList -
(=
‘ | =

| Palette »

[+>] Reply

[ Basic Activities
(=] Assign

|5 Javascript

() validate

|| Empty

=) Wait

() Throw

@ ReThrow

(®) Exit

@ Compensate
)| CompensateScope

T Chmardbarmnd A b iae

[} Partrer Link

| [Message Handler] - Properties 0

= Mezsage
Property Editor
Partner Link
Port Type

FacilutyRR
FacilityZveRot Type

Between receiving a trigger message and replying, the service must access the
database and receive the list of facilities. Let's drag the Invoke Activity, which will
cause invocation of the DBList service, onto the canvas and connect it to the DBList

service’s operation.



4| v ] =] o] ||Paiete * i

M.bpel = x'[
N Mapper  Logging 3 0 S WeR Service : =
| S e T I ... e S
--------------- — | =] Reply ] Partner Link
=] Basic Activities
=] Assign (52 JavaScript
| () validate | Empty
Facilicyswe BM ;5 i @ "
= () wiait (4 Throw
~ § (%) ReThrow (8) Exit
@ Compensate IEC:J-" CompensateScope
=l Structured Activities
% If | While
%] RepeatUnti . ForEach et
= | @ Pick % Flow -
| invoke1 {invoke] - Properties x|
(= Main
Property Editor J
Mame Invokel J
i Documentation |
Let’s create an input variable for the FacilityRR trigger message — FacListReq.
Double-click the OnMessage activity, click the Create button next to the Input
message, change the name and complete.
Procesk Start (%) Compensate &t
i =l Structured Activities
«xx If :3! Wi
Facilut\_rF‘R"i | 2 Repeatnti < For
| )
{ Name IFad_lstReq ) ;
Flm e Type: [ms:opGetfactistRequest
LICET DR Scope: [faciitySvc_BM |

Main | Correlations | i
Partner Link: IFacilutrRR —N ok | cancel |
Operation: |opGE1:f.—:|d_ist [ |

Input Variable: I Create .. | Browse ... |

Ok I Cancel Help

Let's connect the Replyl activity to the FacRR opGetFacList operation and create the
output variable for the Replyl activity — FacListRes.



—_—

| FacilubyRE

ML walic
0 Errorcis
ML walic

LSRR Hame: [FactistRes
Main I Cmeiaﬁ:ms‘l

Mame:

Reply1

Partner Link: |FaclutyRR

Operation: |o|:rGE1:fad_ist

i DBLigt | ‘b Pick

| Rephy1 [Reply] - Properti

= |=IMain
ape Property Editor
Name |
® New Output Variable . EI

By

D)

Type: |ms:opGetfaclistResponse
Scope: | faciitySvc_BM

=

{* Mormal Response

Qutput Variable: |

" Fault Response

/4 Cn;a'tel Hruwge...l

EallEName:

Chotse.. I

FaulEyarables I

Greaie ., I BioWses . I

The input and output variables will contain the request and response messages.
Invocation of the DBList partner will result in a set of records being returned. We need
to connect the Invokel activity to the DBList partner and provide the input and output
variables for this service. Double-click the Invokel activity and create input variable,
DBListReq, and output variable, DBListRes, to hold the messages.

FacilutyRR |

| T
P Invokel [Invoke] -Propett (h_iame iDBIJstRes| :)

Main | Correlations |

Mame: Invokel
Partner Link: IDEH_ist
Operation: |n|:|GE1:Fad_ist

ot b

4" Repeatuntil <

| DaList & Pick. B

| Invoke? finvoke] - Properte:
- =) = |ENain

™ New Output Variable _)ﬂ

Type: Ih’}s:wm.lﬂdg;
Scope: |fadiitySve_BM

[=

(Input Variable: [DBListReq )

—_— [.‘r_EaE...I Bmﬂse...l

Qutput Variable: |

(i e

Jtput - XML chec

ML walids
0 Erroris)




The output message is expected to contain the list of facility codes and descriptions.
To allow our BPEL service to return this list to the caller we must map the list from the
output message of the DBList service to the response message of the BPEL process.
Since the structure is a repeating structure we need to add a ForEach loop in order to
map each iteration from the DBListRes to FacListRes. Let's drag the ForEach activity
to the target marker between Invokel and Replyl.

() =) Structured Activities
. NI 21 While
nMessae & A sba ST . . cil sanianaaninannsinannanannnan,
3 T L %% RepeatUntl > ForEach
= | Lot e
. DBList G p & Flow
HEEEE) :
e _:’__ 1 | Invoke?t [Invake] - Properties
= 5 =
5 - (=1 Main
I gieel pEetFa .. _ Property Editor
Hame Invokel
AT Documentation
[~ Mez=age

Let's configure the loop conditional to iterate over all elements of the list starting at 1

and continuing for as long as there are elements in the list. Double-click the ForEach
icon.

Select “Start Value”, drop down the Number functiod list and choose Numeric Literal.
| [ boraditysve_Bboel = x|

-
Design | Mapper  Logging | /

@ Operator [ [ZBoolean &) String 12 Mode | [ Humber ¥ Date & Time (%] BPEL

4 bjEI

Source

E',?-‘-l Al Dutputl £ Number Input | Al -|
B} DBListRes {1 Round T
-- -3 DBListReq Sum L :
B} FadlistRes %H{m Final value < —
B FaclistReq e r. Completion Condition < —
[}-< > ForEach1 {Ed: celling

Change the value to 1, which is the BPEL'’s base index, and connect to the Start Value

node.



Irwtl Al ER-

For Each < 1=

= Start Value <

4

Final Value <»—
Completion Condition <

The Final Value node will be the count of items in the list. There is a Count functoid
that will be used to count the number of items. Lets select Final Value, drop down the
Node functiod list and click the Count functoid.

T bpFadiltySvc BM.bpel * x|

Source Design Mapper

].ovgghg_|

L4 » fizilo]

" Operstor | JE Boolean /&, String ralgﬂode = Number  FF] Date & Time %] BPEL

o[ 5 o]

& Local Name

Inputl Al -|

(=47 Variables

B}- [ DBDetailsRes
[} % DBDetailsReq
f- 7 FacDetmilsRes
[ 7 FacDetailsReq
£l 73 DBListRes
. BB part
H "'@3} FaclistDE_Record
| E-{C3) Properties
B} [ DEListReq
Bl 7 FaclistRes

name Name
%Nmspacemi —

For Each ¢

Position 4 E_ﬂlj' Y
2 Last

E Count

Start Value & —

Final Value < —
Completion Condition < —

Now connect the FacListDB_Record node to the Count and the Count to the Final

Value.
7 bpFadiitySve_BM.bpel = x| R =
Source Desgn Mapper Logaing |
(@ Operator | [EBoclean 4\ String  ®ENode [ Mumber °F Date &Time |5 BPEL
v| Al Output Iput | Al g2~
-4 Variables For Each <
- DBDetailsRes e ; lisy
4 DEDetailsReq | Eﬂ]_ L = Start Value & —
"} FacDetailsRes = i =]
-3 FacDetailsR ] A0
i i —{Node Set El——Final Value < —

-1 DBListRes

E part

B1-€9 FaclistDB_Record
[#-{-5) Properties

“1 DBListReq

[+ 5 FadlistRes

. Facl ictDen

Number

Completion Condition <* —

Let's now add the Assign Activity to the ForEach loop to perform the actual mapping.
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Pick1 1

(=) ;
Mes I- [ ,':
Sequeng
_ L=
|i.1 ~1
ForEachi F
! |

|| raruis L

| @ [=l Basic Activities
1T B . (=]l Assign (54 Javasaipt
rer R () validate || Empty
|
w =]} Wait (50 Throw
(1) ReThrow (®) Exit
@ Compensate || Compensat
[=l Structured Activities
& I ) While -
< ForEach & Pick oA
' {isequence | Scope
DEList
| ForEach [For Each]j - Properties
= =1 Main
e MName ForEach1
Counter Variable Name ForEach 1Count
Is Paraliel [
Start Counter Value i
Final Counter Value &ForEach 1Coun

Completion Condition

Double-click Assignl to switch to the Mapper editor and map the nodes of the
DBListRes structure to the corresponding nodes of the FacListRes structure. This will
be done in a few stages, for clarity.

Let's first add a predicate to the DBListRes at the FacListDB_Record node level.

" Operator | JE Boolean 4% String T Node  [=] Number

IT Output |

E"EF Variables

E|E part

. €% FaclistDB_Rec
€% fadlity_coc
H-€% descriptior

¢ [ Properties

- DBListReq

- % FaclistRes

- FaclistReq

£y DBListRes <

/
Add node() !

/

Add text()
Add comment()
Add processing-instruction()

<> ForEachi

The predicate will be based on the current value of the ForEach1Counter node.
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" Operator [ |5 Boolean 5\ String  ©13 Node Number °F Date &Time |2.]BPEL

=l al Dutputl

Input I Al -

=4 Variables
71 DBListRes
E|E part
. €% FaclistDE_Record
€% fadlity_code
i #-€% description
[#-{C5) Properties
[+ 5 DBListReq
[+ 5 FaclistRes
[+ 55 FaclistReq
=< > ForEach1
r

= Predicate < —

Let's add a predicate for the target, FacListRes at the FacList repeating node.

B facCode @j
description €%

DBListRes Bh
DBListReq "3
FaclistRes "3

msgFaclisthes [=
Faclist <§§HJ—'I

Propertie:
FacLis

Add comment()
Add processing-instruction()

FErrF

Set the predicate to the current value of the ForEach1Counter node as well. This way
the assignment, which comes next, will use corresponding entries in the source and

target lists.

I brFadiitySvc BM.bpel * x|

Source  Desgn | Mapper  logging |

KN

& Operator [ [SBoolean i\ Sting  TEMode || Number |7H Date &Time (% BPEL

=) I

In:u'tl Al *|-

=4 Variables
5 DBListRes
S part
{ 4% FaclistDB_Record
€% fadlity_code
i1 €% description
B-€% FaclistDE_Record[$ForEach 1Counter]
i €% fadlity_code
---@3 fdescription

{3 Properties
[+ "3 DBListReq
[+ 5 FaclistRes
[} 54 FaclistReg
[+ < ForEach1
1 Partner Links

Variables {2
DBEListRes “3
DBListReq 3
FaclistRes "5—=
msgFacListRes [ —H—]
Faclist €3
facCode €3
description €3
Faclist{$ForEach1Counter] €3
+facCode €3
description €3
Properties [5+

cLEImGs B P




Switch to Design view, click the Warning icon next to the Assignl Activity and note the
warnings.

A
f ] | &
FacilutyRR | &)
. . & 2 Warnings JEd |
&= : & The types of "From" and "Ta" activities are
different: "description” and "string".
= & The types of "From" and "Ta" activities are

SN different: "facility_code" and "string”.

The BPEL editor complaints that the nodes don't have the same data types. Ignore
the warning since datatype in both cases are actually compatible.

Click on the Pick symbol and make sure to check the “Create Instance” property.

e /, (=) wait () Throw
(Fickl = N ) ReThrow (®) Exit
i
{:% {14} Compensate ()| Compensatesc
=] Structured Activities
OnMessage | A GIf %2 Wile ' Repe:
=) " ForEach sl Pick + Flow
Mesdage : - "\ Geguence. [ 5
Sequencel . DBList i i e
= | ' Pick1 [Pick] - Properties
Invgkel = =1 Main
ForEachl |.opGetFa.., | Create Instance TJ&
] Name Fi
[ Scopel Decumentation

While the DBList service does not require input the BPEL process will not be able to
be built if the input message to this service is not initialized and if the input message to
the process itself is not used. Let's add an Assign activity and map the FacListReq -
>dummyString message node to the DBLisgReq message node.
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: () validate -
(=)t ©) wait Gom
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;| (=) | < ForEach & Pick
-i i ._|.:'-E|_i5t -i ::: SE'QUE‘I']EE (] Scope
|| , | Pick1 [Pick] - Properties
: | ' &3 = Main

“Ll=ial

Source  Design | Mapper .1_ugg'ng.|.-

£ Operator [ [EBodlean 4, Sting i Node [ Number

¥ Date &Time |3 BPEL

PJ ~ o

[ 2]

=% Variables
t1- [ DBDetailsRes

- 53 FaclistReq

[#1-{5 Partner Links

Right-click the name of the project and choose Build.

Variables ﬁ’—l_—j
DBDetailsRes -+
DBDetailsReq 53—
FacDetailsRes "7+
FacDetailsReq -+
DBListRes —#
DBListReq ‘3]

» part =
Properties
FaclistRes "5+
FadlistReq S3-#
Partner Links {h—

The process will be built successfully with warnings. Note the warnings — review them

and ignore them for this process.

—

| Qutput - build.xml (dist_se)

¥ X||Tasks

deps-jar-dist:
do-dist:

b
(|

8

WABNING: The types of "From" and "To" actiwvities are different: "description"™ and

G:/GlagsFishESBvZlProdjects/FacilitvSvelrojCrp/FacilitySve BM/sro/bpFacilitySve BM . bpel:37:

Created dir: G:\GlassFishESBvZlProjects\FacilitySvcProjGrphFacilitySve BM\build
G:/GlassFishESBwZlProdjects/FacilitvSveProiGrp/FacilitySve BM/sro/bpFacilitySve BM bpel:-60: 32

"string".

24

G:/GlagsFishESBvZlProdjects/FacilitvSvelrojCrp/FacilitySve BM/arc/bpFacilitySve BM . bpel:48:

WLANING: The types of "From" and "To" actiwities are different: "FaclistReg" and "FacListDB Request™.

32

post—dist:
dist_se:

BUILD SUCCESSFUL (totel time: 2 seconds)

WLANING: The types of "From" and "To" actiwities are different: "facility code" and "string".

Copying 7 files to G:\&ElassFishESBwilProjects\FacilitySveProjGrp\FacilitySve_BM\build
Building jar: G:\GlassFishESBw2lProjects\FacilitySveProjGrpi\FacilitySve BM\build\SEDeployment.jar



This completes the opGetFacList operation implementation.

Now we will implement the opGetFacDetails operation. Here the input message will
contain the facility code used to look up the facility whose details are to be returned.

Click the Pick symbol and the Add OnMessage icon.

e

facilibySve_BM

— _”—_ _.;f Skart
BECE /
(Fick1 ! A
: !
D
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E |
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Sequencel | i
(= | !
Assigrz [ i
e

Add Assign, Invoke, Assign and Reply activities.
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(=) Assign (52 JavaScript

() validate | | Empty

(=) Wait () Throw

@ ReThrow @ Exit
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[=l Structured Activities

R wee [ Repeatng

b
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=1 Main
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Connect the new OnMessage activity to the opGetFacDetails operation.
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Connect Reply?2 to the opGetFacDetails operation.
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Drag the DBDetails.wsdl onto the target market at the right hand swim line and

rename it to DBDetalls.

E1-55 FadilitySve BM
L‘—Ja Process Files
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[ FacDetsisDB. xsd
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Connect Invoke?2 to the DBDetails partner operation.
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Double-click the new OnMesage activity and create a new Input Variable
FacDetailsReq.

Mes I-'.l]'— WL v m eny \.h.:
Sequencel l |F| @ ; ®
b is Compensate L=

o) | 51:m|:|31md Activities

¥ tew Input Variable __l

W [Message Hand'ler] P————— Scope: |fadiitySve_BM =]

Main | Correlations |

Partrer Link: |Fad|utyﬂp. . L I G |

Operation: IaneFad]eiails - I in

mentation
Input Variable: | / Create ... | Browse... |

— o | el |t |

Double-click the Reply2 Activity and create a new Output Variable FacDetailsRes.

Double-click the Invoke2 Activity and create two new variables, Input DBDetailsReq
and Output DBDetailsRes.
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— Y % |1}£'|| e A roperty Editor
,gch:'l_ =< aum = |Mame Invoke
- ﬁ =11 Tiacnimnmndatinn
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¥

¥ Invoke2 [Invoke] - Property Editor | @E IDBDEEHSRES )

Type: |ms:outputMsg

Main | Correlations |

InvokeZ
v

Mame: [rvokez ‘Scope: |[faciitySve_BM =
Partrer Link: IDEDetaHs i
Operation:  |opGetFacDetails —_— ml Cancel |

_(I_n;nt-".‘ariabde: |pBDetaisR=q __) ———>  Create... | Browse...|

Guitput Variable: |

—> | Create.. | Bronse...|

]

Cancel

DetailsReqg-
bep |

Double-click Assign3 and add mapping from FacDetailsReg->msgFacDetailsReq-
>facCode to DBDetailsReq->part->pFacCode.

475 bpFadiitySve_BM.bpel * x]

Source Design Mapper

Logging |

KUY R =1

" Operator [ |EBoolean &\ String FMENode [=|Mumber P Date &Time |%] BPEL

IT Duu:.ltl

Input | Al -

EI‘B’ Variables variables =1
-3 DBDetailsRes DBDetailsRes 3
-5 DBEDetailsReq i
.. 4 FacDetailsRes DBDetailsReq "=
5-- ‘21 FacDetailsReq part [=
. E-E msgFacDetaisReq R pFacCode €3

e =& (o Code — R )
. B{3) Properties Properties |
--—_‘] DBListRes FacDetailsRes "
" _hlll DBLIStREq FarNietaileRsn Eh 13

Switch back to Design view.

Double-click Assign4 activity and map nodes of the DBDetailsRes structure to the
corresponding nodes of the FacDetailsRes structure.
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5 bpFadiitySve_BM.bpel * x| A i=fol

" Operator [ /S Boolean £\ Sting M5 Mode |= Mumber [ Date &Time [%]BPEL

| Al Duti::l..ltl Input T'l

El- 75 DBDetailsRes

E-E part

}-€% FacDetailsDE_Record DBDetailsReq ‘&
€% fadity_code - — FacDetailsRes 3
o £3 0 srton - == msgFacDetailsRes [ —H—]
€% status ————{ | — ;
4% addrl E==nt “ —|| | facCode €%—
I_TJ &% addr2 e T description €3 —|
E-€2 dty = : = s addresstinel ¢§—
€% state —|—— 3

] I_TJ €% post code ———_ .

B - | ———state €F—

DBEDetailsRes “—[+
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& 7 DBDetailsReq )
[+ 5 FacDetailsRes . Y @?_
[} 53 FacDetailsReq —| = status €3
- B4 DBListRes Properties |
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Switch to Design view, right-click project name and choose Build. The build should
complete successfully with warnings.

_H--ﬁ? Variables Variables aJ—L——J

| Output - build.xmi (dist_se)

uD G- /GlassFishESBvZl1Projects/FacilitvSvcProiE: FacilitySvc BM/src FacilitySwve BM bpel:-118: 24
WARNING: The types of "From" and "To" activities are different: “"post_code™ and "string™.

% G:/GlassFishESBvZl1Projects/FacilitySveProiGrp/FacilitySve BM/sro/bpFacilitwSwve BM bpel:-54: 32
WAERNING: The types of "From" and "To" activities are different: "facility code™ and "string™.

G:/GlassFishESBvZl1Projects/FacilitySveProiGrp/FacilitySve BM/sro/bpFacilitySwve BM bpel-102: 24
WARNING: The types of "From" and "To" activities are different: "status"™ and "string".

WARNING: The types of "From" and "To" activities are different: "facility code™ and "string".

Copying 1 £ile to G:i\GlassFishESBvilProjects‘\FacilitySveProjGrpi\FacilitySve BM\build

Building jar: G:\GlassFishESBvZlProjects\FacilitySvcProjGrp\FacilitySwve BM\build\SEDeployment.jar
post—-dist:

dist se:

BUILD SUCCESSFUL (totel time: 1 second)

The process is complete.

To deploy this piece of logic to the runtime we need to create a Composite Application
Project. Let's call it FacilitySvc_CA.



236 FadilitySve_BM

E] {23l Process Files

¢ L.[B Facetais.sq
E] FacDetailsDE. wsdl
|5l FacDetailsDB. xsd
[E] Faclist.sql
EY FaclistDB.wsdl

Steps

" New Composite Application Project

Name and Location

1. Choose Project
2. Name and Location

Project Mame:  [FaciitySve_CA

Project Location: |G:‘I,GIassFishESB\t21Projects\FadIityS\rcProjGr|:|

|6:\GlassFishESBv21Projects FadiitySvcProiGrp FadiitySve_CA

Project Folder:

¥ Set as Main Project

< Back | Next = | Firish &! Cancel

Drag the project FacilitySvc_BM, by project name node, onto the CASA Editor canvas.

[%] Fadilitysve_CA.casa x

-3 Pracess Files

----- [E] FacDetails.sql

----- FacDe tailsDB. wsdl
----- [¢f| FacDetailsDB. xsd
@ Faclist.sgl

----- FacListDB.wsd|
----- [¢}] FaclistDB.xsd

----- [éf] Facility.xsd

----- B FadlitySve,wsd
----- [&] bpFadility3vc_BM.bpel
B [0 Referenced Resources
E‘% FacilitySvc_CA

sE{] Service Assembly
E]D Process Files

LE JEI Modules

Cﬂ Test

e [ o | T]8] 9

WSDL PbiTa JBI Modules

|9
FacilitySvc_BM

Drop WSDL
Binding(s) from

Drop JBI Module(s) from Projects

Click Build, and when completed, Deploy buttons.

L Ports

JBI Modules

Build Project

| &l @ (BPEL) FaciiitySve_BM |

The complete CASA map will look similar to that shown below.



WSDL Ports JBI Modules

FacilitySvcPort (BPEL) FacilitySve. BN

%] facilitySve_BM

S FaciluyRR

DATABA

port

U

DATABA...
A

part

Let’'s now test the service using the built-in testing facility.

Right-click the Test node and choose New Test Case.

{ [ [ Referenced Resources
Elc'ﬁ FacilitySwc_CA
>@ Service Assembly
] Process Files
JEBI Modules

Accept default name.

W lew Test Case

Steps Enter the Test Case Name

| 2 DEList 3 @8
£ DBDetails 3> @58

1. Enter the Test Case Name Test Case Name: |TestCaseﬂ
2. Select the WSDL Document
3. Select the Operation to Test

—

HElm

= Batk | Mext >‘|=_: I Eiri=h Cancel

Choose SOAP WSDL.




1I

Steps select the WSDL Document
1. Enter the Test Case Name WSDL Documents:
2. Select the WSDL i
Document B -1 FadiitySvc_CA - Process Files
3. Select the Operation to Test E1-=3 FadlitySvc_BM - Process Files

B FacDetaisDB.wsdl
EE] FadlitySyve. wsdl
. EY FaclistDB.wsd|

Selected WSDIL: |E1P'rnjecstaciﬁtySvd’ijrp‘FaditySvc_BM\,wc‘FaciﬁtySvc.wscﬂ

o
- ]
< Back | Mext > I EnEh Cancel Heln
L
Choose opGetFacList operation and click Finish.
|
Steps Select the Operation to Test

Enter the Test Case Mame Binding Cperations:
Select the WSDL Document
3. Select the Operation to
Test

o

) FadlitySvcPortTypeBindingPort (Binding="FadlitySvcPortTypeBinding ™)
b opGetFadlityDetail
(S W orGetradlitylist

Selected Operation: ||Geﬂ=aﬁﬁtyi{st{msgﬂeﬂ:adl’tmm£q]: msgGetFadiitylistRes

< Back | MEXL = | Finizh [! Cancel Heln

It may be that the test case will not appear. There appears to be a bit of an issue with
NetBeans at this point. Let's go ahead and create TestCase2 for testing the other
operation. Right-click the Test node, choose New test case, accept the default name
testCase2, choose FacilitySvc.wsdl in the FacilitySvc BM project’s process files,
choose opGetFacDetails operation and click Finish.

Note the two test cases now appear in NetBeans.

EI._—%I FacilitySwvc_CA

>|:£| Service Assembly

I:l Process Files

- JBI Modules

Bl Test /
- - TestCasel /
E---E}&Tesb:asez
>'%_§ Input
- GE, output




Expand the TestCasel and look at the input message.

Leave the request as is. Recall that the List operation requires no parameters.

|J“_£]Facity9ut_{2ﬁ.vmax]hwt.mi x| [%] Input.xml x|

BEER-B- QSR Eguonlv S D
<sgapenv:Envelope x=i:schemalocation="http:)//=schemas.xml=ao:

<=zoapenv:Body>
<fac:FacListRedq>

<fac:dummyString»?string?</fac:dummyString
</fac:FacListReg>
<,/ soapenv:Body>
</ Boapenv:Envelope>

Right-click TestCasel and choose Run.

TR e P P PR PP
B-J8 FadilitySve_CA
>|“_£] Service Assembly
|:| Process Files
EE JBI Modules
B Test

Blise

Clcik Yes to create a new output file.
x|

9
\',) The expected output file for the test case is empty. Do you want to save the most recent output as
the test case's expected output file for comparison during later test runs?

Mo |

Double-click the output document and inspect it.



=42 FadilitySve_CA
|"—£] Service Assembly
|:| Process Files
I:E JBI Modules
B S5 Test
EIE TestCasel

%

0:59 PM - Failed

| 16/06/2009 3:00:55 PM - Failed - I"lawg.atqr_v‘;‘ﬂ_x_l_

¥ML Document
w| €7 | version="1.0" encodina ="UTF-8" 1

The test output shows a XML instance document with a list of faciliuty and description

pairs — what we expect to see.

IProjects .. 41 % [|Fles | services

x| [ff] Actusl_20080622211421 F seml x}

L:I---Eé FadlitySve_BM
=3 Process Files
I_—EL] FacDetails.sql
3| FacDetailsDB.wsdl
FacDetailsDB. xsd
[E] Faclist.sql
&3 FaclistDB.wsd
@ FaclistDB. xsd
Fadlity.xsd
i3] FadlitySve.wsdl
“-[&] bpFadiitySve_BM.bpel
- [0 Referenced Resources
=45 FacilitySve_CA

@ Service Assembly

(-] Process Files

-3 JBI Modules

E}@ Test

é TestCasel

: =] Input
Cutput
H -] Mﬁki‘!ﬁtm - Failed
(4[5 TestCase2

| Actual_20090622211421_F xmi - Navigator
2| version="1.0" encoding="UTF-8"
'&_}) SOAP-ENV:Envelope xml
[ €% SOAP-ENV:Body

a x|

http: [fschemas. .

Let's now run TestCase2. Before we do.

facility code STC.

EXI e I@.%Er\?{b plgigilea|v¥ P
k?ml wversion="1.0" encoding="UIF-8"72>
<50AP-ENV:Envelope xmlins:SCAP-ENV="http:/
«SORP-ENV:Body>
<FaclListRes =zmlns:msgns="
<FacList>

<facCode isNul >RRMC</facCode>
<description i l1=e">A RED MEDICAL CENTRE</description>
u </FacList>
=] <FacList>
<facCode isNul >BIGH</facCode>
<description i 1=e">A BIG HOSPITAL«</description>
= </FacList>
=] <FacList>
<facCode isNull 1se">D204</facCode>
<description isR l=e">Blue Mountains Hospital</description>
- </FacList>
&l <FacList>
<facCode isNull: =">D210</ facCode>
<deacription isNull="fal=ze">Nepean Hospital</description>
- </FacList>
=] <FacList>
<facCode isNul >D214</facCode>
<description i =">»5pringwood Hospital</description>
- </FacList>
=] <FacList>
<facCode isNul >D230</facCode>
<description 1 lze">Tresillian</description®>

Lets modifythe input focument to provide a

:I_Pft'{:j_eds".,._ 0 x| | Fies s

E._% FacilitySve_CA
: [ service Assembly
B0 Process Files
Cd JBI Modules
B- Gﬂ Test
E] C§ TestCasel
'%% Input
S Output
L [F 22062009 9:14:21 PM - Failed

E| [ TestCase2 /

T

G Outp

|| Input - Navigator

[ mputoami = ]
dps-a-asSfRFsopadod| v
<soapenv:Envelope Xsi:schemal.ocation="http schemas
<soapenv:Body>
fac: FarDetailsiR I &
{ <fac:facCode>STC</fac: facCode> }
</=soapenv:Body>
</soapenv:Envelope>
-
@ x|

[ e S T,

As before, let's accept the output file and look at it.

Indeed, the XML instance document contains information about facility whose code

was STC.



| | services

[[5] mput.oml x| [&5] Actual_20090622211704_F.xml x|

11 X | | Files

Service Assembly —‘J |@ L |@ %‘3 é;l%lﬁ? Q‘, I?D o fﬁl @ = |V @l:b
Process Files k?ml version="1.0" encoding="UIF-8"32>
Ll JBI Modules <SORP-ENV:Envelope xmlns:SOR! "hrtp://schenas.xmlsoap.org/ soap/envelope
E <SORP-ENV:Body»
i «<FacDetailsRes x ISgns="urn: Su 1i chael.Czapski :WSDLs: /Facilitc A% |
«<facCode isgh ">5TC</facCode>
<description 1 '>SYDNEY TECHNICAL HOSPITAL</description>
<addressLinel e">404 HUNTINGITON DRIVE</addressLinel>
<suburbTown 1is >MONROVIA</ suburbTIown>
£atace igk ">CA</state>
i <postCode 1=l 2">»91016</postCode>
L3 22/06/2009 3:17:04PM - Failed ook <councry i '>U5A</ councry>
| Actual 20090622211704_F xmi - Navigator 0 % EORREN Jalny] SRR AR
++( | version="10" encoding ="UTF-8" M </FacDetailsRes>
'3 23 SOAP ENV:Ervelope mins:SOAP-ENV="http:/jschemas b </50RP-ENV:Body>
[ €3 SOAP-ENV:Body L </SORP-ENV:Envelope>
Test with Soap Ul
The service is implemented and, for all appearances, works.
To use the service in a composite application or a web application we need to be
abgle to get at the service WSDL and at the service at runtime. That information is
available if one knows where to look. Let's use Soap Ul plugin to emulate a client
invoking the service. This will require us to deal with the location of the WSDL and the
location of the service.
Let's open the facilitySvc.wsdl document and inspect the properties of the
soap:address node under the FacilitySvcService node.
Eh5g FaditySve_BM T ' 2=
Pt '_ISnuch WSDL  Partner ||:ﬂ|! E“il
FacDetails.sql .':,j urn:Sun;:Michael. Czapski: WSDLs: FaclitySvc
FacDetailsDa. wsdl s
B FachetailsnB, xsd led] urn:Sun:Michael, Czapski:\WSDLs: FadiitySvc
| Fadist.sgl " T s
FaclistDB. wsdl gl Messages
FadistDB.xed =1 opGetfaclistRequest
T Faeditg e -] opGetfaclistResponse
FaclitylSuc.wsd opFacDetalsReq
L[5 bpFacitysve_BM.bpel opFachetaisRes x

[ [ Referenced Resources
B4y FacilitySve_CA
E.:T] Service Assembly
] Process Files
L&l JBI Modules
=5l Test
B TestCasel
Input
S Output
= 22/06/2009 9:14:21 PM - Failec
TestCase2
LR it

Note the Location property value:

http://localhost:

Port Types

;{@ FadlitySvcPortType
Bindings

@b FaclitySvecBinding PorfTfps
Services

9;_ FadlitySvcService
B \l_-f;‘ FadilitySvcPort E¥ no

[=IProperties

Location http:fflocathost: ${HttpDefaultPort} FadlitySvcService FadlitySvcPort

m

7]

[SOAP A 1
- "address”indicates a address of a soap protocol based service.

GRE|

soap:address

Extensibility Elements

FadlitySvc

${ H t pDef aul t Por t } /FacilitySvcService/FacilitySvcPort

The HttpDefaultPort is the port which SOAP/HTTP BCs use. At CA deployment time
this variable gets replaced with the actual port. To find out what this port is let's switch
to the Services tab in Netbeans, expand Servers, expand JBI, expand Binding
Components, right-click sun-http-binding and choose Properties.



| Projects ... | | Files || Ser..

4 x| | [ FaditySvewsd x|

& Databases

E}].@ Web Services

@ Enterprise Beans (2.%)
El SEIVErS — f—

B ¢ GlassFish V2 <—
- Applications
Eﬁ_"P Resources
. TWMs
2L 18—

I3 Service Engines

El-if§ Binding Components <€—

Source WSDOL Pa

.'5—!'_'}‘] urn:sun:Michael. Czapski

=2y Types
G- [af] urn:Sun:Michael

[—]-ﬁ Messages

E—]III opGetfaclistReg
&}IE opGetfaclistRes
--IE opFacDetailsRec
-- opFacDetailsRes

----- H sun-database-binding i PortTypes
..... [l sun-file-binding @ FadlitySvcPortTy
..... %Sun-fh:l—bindMQ / Elﬁ Bindings
""" H sun-http-hindin; . @}' FadilitySveBindin
----- %sun—jms—binding Start _
..... Hjsun-ldap-bindim Stop SIf.chEch
----- Edsun-scheduler+  Shutdown dlitySvePe
[#-{5) Shared Libraries Uninstall soap:ad:
-1 Service Assemblies Upgrade... [y Element
Swe
Advanced b
Undeploy
. T
Refresh
Show Endpoint Statistics
| | span:address ISOAP Addressi - Navio——wr—=TT

Observe the Default HTTP Port Number property value. For my installation this will be

29080. For a default installation it will be 9080. It can be changed.



¥ sun-http-binding - Properties x|

=l General (B
De=cription HTTP hinding companernt. Provides mes.. J
Mame zun-http-hinding
State Started |
Type hinding-component J
[=lidentification -
Version 250 |
Build Number 090515 |
[=l Configuration
Mumber of Qutbound Threads 10
Mumber of Inbound Threads 100
Mumber of InboundRephy Threads 100

fault HTTP Port Number 29080

fault HTTPS Port Number 29181
(S5L)Client authentication enabled I

Sun Access Manager Configuration Directory
Sun Accesz Manager Clazzpath

Proxy Type DIRECT

Proxy Host

Proxy Port 0

Mon-proxy Hosts localhost]127.0.0.1

1 T |

=l
sun-http-binding 7]
HTTP hinding component, Provides message processing capabilities over HTTP protocol in a

JEBI 1.0 compliant environment.

Drowne lloar Mlama

Close

So, the final service URL, from the soap:address Location property earlier, will be:
http://localhost: 29080/FacilitySvcService/FacilitySvcPort

This URL is the service location.

The WSDL for this service can be accessed, using the regular convention, at:
http://localhost: 29080/FacilitySvcService/FacilitySvcPort ?WEDL
With this knowledge let’s create a Web Services testing Project.

Create a New -> Java EE -> Web Services testing Project (this assumes you installed
the Soap Ul Plugin — if not this project type will not be available).



Steps Choose Project
1. Choose Project Categories: Projects:
2 . -] Java A4 Enterpriee Application
-] JavaWeb A4 Enterprise Application with Existing Sources
] JavaEE % EJB Module
0 JavaME & EJB Module with Existing Sources
& Enterprise Application Client
I:‘ Gronvy @ Enterprise Application Client with Existing Sources
-] MetBeans Modules Packaged Archive
(] S04 Testing Project
-] Samples

Description:

@ Inspect, Call and Test any Web Service
@ Create Functional, Compliance and Load-Tests for any Web Service

Creates a soapUl-based Web Service Testing Project that allows you to: j

@ Create fully functional simulations of any Web Service ;I

< Hack | Next > I Finish | Cancel | Help

Name the project FacilitySvcWSTP and provide the WSDL WRL which you derived a
little while ago :

http://localhost: 29080/FacilitySvcService/FacilitySvcPort ?WEDL
|
Steps Mame and Location
1. Choose Project
2. Name and Location ( Project Name: |FaciitySvcsTP)
Project Location: |G:\,GIassFishESBv 21Projects\FadlitySvcProjGrp\FadiitySve_BMTest3 Browse,.,
Project Folder: Iﬁﬂﬂﬂﬂlﬁn}'&cﬁ‘lﬁﬂt\ﬁvd&o}'GrpFam'tySvc_BMTestS‘Fadit\rS\rcWSTP_
(Iru’ﬁal WSDL (URL/file): Ihtu:l:moalhost29080,|Facility5vc‘5ervice,."FaciIityS\rd’ort?WSDL ) Browse. .. |

Generate Testsuite? [

Generate MockService? |

<Back | x> | Jjnish_l Cancel Help

Right-click on the opGetfacList and choose New Request.




Proj.. 41 X||Fies | Services

=2 Fadiitysve_BM
&5 Facitysve_ca
=B FacilitySvcWsTp
= X FadlitySveBinding
2% opGetFacDetails

@ FadilitySwc.wsdl * x]

Source WSDL Partner |E [|

@ urn:Sun:Michael, Czapski: WSDLs: Fadility?

553 Types
i @ urn:sun:Michael. Czapski:WsDLs:,

o ii23 Imports
-
Add to MockService 2553085
Add as MockResponse Step opGetfaclistRequest
opGetfaclistResponse

m opFacDetaisReq
Relabel

opFacDetailsRes

Online Help

ort Types

—rm FadilitySvcPortType
=3l Bindinas

Accept default name. Submit the request and observe the result.

] Request 1 xl 4 » :IEI
IZIKBL»HE G E O il |htu:l:ﬂweburr.au.shc.mm:29080.fFadIitySchervioefFadlitySvd’ort LI G+ ®
Subit request to spedfied endpoint URL |, :soapenv="1;|§ § 1| =20AP-ENV: Envelope xumlns:S0AP-ENV="http://schenas. xm |
= 2 =soapenv:Header /+ = 2| =80AF-ENV:-Eody+
Ej <soapenv:Bodys % 3 “FaclistPRes xmlns:msgns="urn:Sun:Michael Czapsl
= 4 <fac:FacListRegs = 4 <FaclList»
s <! --Optiomal:--> 5 <facCode isHull="false">ABNC</facCoda>
_6 <f==ftypar siring--= ] =description isHull="false"=A RED MEDICA]
B < fac: dunnyString=gera et- 7| =fFacliszt=
_3 </fac:FaclistReqs 8 “FaclList=
_9 < fsoapenv:Body= 9 <facCode isMull="false"=BIGH=/facCode>
W </ soapenv: Envelope> 10 “description isMull="false"=A BIG HOSPIT
e 11 </FacLhist=
12] <Facliste
13 “facCode isMull="false">DZ04=/facCodex
14 <description isHull="false"*Elus Mountair
15 <fFaclistx=
16 <FacLists
171 “facCode isMull="fal=se"=DZ10=/facCoda>
18 “description isHull="false":Nepean Hospit
19 < /FacLists
20 “FacList>
21 <facCode isMull="false"=DZld4=/facCoder
22| “description isNull="false"r3pringwood Hr

Right-click on opGetfacDetails, modify the request to use facility code of “ARMC”,
submit the request and observe the result.

] Request1 x| Request1 x|

= MO B -Ihttp:Hweburr.au.sbc‘oom:29080{Faci|ity5vdervioefFadIitySvd’ort LI

1l weny: Envelon
mit request to specified endpoint URL |

3 <zoapenv:Body>
<fac:FachetailsRegs

2
5 FPE- o

5 C:Eac: tacCoderAMMCk/ fac: fac:ode»)
7 < “Eacharailsl

8

9

< fsoapanw: Badys
</soapenv: Enveloper

wlps: soapenv="http: //sc;l :

ML

Raw

<H0AP-ENV: Envelope xulns:S0AD-ENV="http://schenas. xulsoap.oryg/soap/envelo
<Z0AP-ENV:Eody=
<FacDetailsRes xmlns:msgms="urn:Sun:Michael. Czapski:WSDLs: /Facility!
“facCode isHull="false"=ARMC+/facCodes
<descriprion isNull="false"»4 RED MEDICAL CENTRE:/description=
<addressLinel isNull="false"=20MEWHERE &8T</addressLinel>
<suburbTown isNull="false"=30MEWHERE CITY</suburbTowm>
<state isHull="false":NSW</states
“postCode isNull="false":Z060</postCodex
<councry isNull="false'=All</countrys
<“status isNull="false"=A</status>
<fFacletailsRes>
</SOAP-ENV:Bodys

“/B0AP-ENV: Envelopes

This is it. The service has been built, deployed and exercised.



In this document we created and exercised a multi-operation web service that
provided a list of Healthcare Facilities and details of a specific Facility.

We used the GlassFish ESB v 2.1 infrastructure. In particular, the BPEL 2.0 Service
Engine was used to orchestrate access to the relational database and to expose the
logic as a SOAP over HTTP Web Service. We used the SOAP/HTTP Binding
Component to expose the process as a service. We used the NetBeans tooling to
create SQL Files containing prepared statements and to create Database BC service
interfaces for these statements. We used the built-in JUnit testing facility to test both
service operatins and, independently, a Soap Ul plugin-provided Web Service testing
Project type to test the service.

Building a multi-operation web service that accesses a relational database is fairly
straight-forward when using good tooling like that provided by the GalssFish ESB
v2.1.

The service developed in this document will be used as a data provider for the Visual
Web JSF Web Application and a Visual Web JSP Portlet in subsequent documents.
At the end of the process we will have a SOA 1, Presentation Layer, as well as SOA 3,
Business Service (this service) and SOA 4, Technical Layer (the Database BC
services) artifacts that are the basis for a part of a healthcare SOA solution.



