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Web services are a common and standard way to implement communication between
information systems and provide documented interfaces. The Web services are usually
using SOAP because it is a widely-spread, well-documented and used standard.

SOAP standard defines a message structure, an envelope, that is sent over internet us-
ing HTTP and contains XML data. An important part of the SOAP structure is the ex-
ception mechanism that returns a Fault element in the response. The SOAP Faultis a
standard way of returning errors from a service. In this thesis work test cases with ex-
ceptions are investigated by creating a Web service and a counterpart (client) for it. A
similar Web service is created with different programming languages and technologies.
Tests are done by creating a test client program using the Web service description

(WSDL).

The research was conducted between May 2011 and May 2012 using the DBTechNet

Debian virtual laboratory.

The results in the test cases show that different vendors and contributors have imple-
mented the standards pretty well, but there are still some problems with some prod-
ucts. The problems happen when trying to understand the service description (WSDL).
One way to avoid this problem is to design the Web service interface carefully and how
it is described to outside.
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Web service -palvelut ovat yleinen ja standardisoitu tapa toteuttaa tietojirjestelmien va-
lisid yhteyksid ja toiminnallisuuksia seki tarjota hyvin kuvatut sovellusrajapinnat. Eniten
kdytetty ja tunnettu web service -muoto on SOAP-yhteyskaytinto, joka on hyvin do-
kumentoitu ja laajalti kdytossa oleva tapa.

SOAP-standardi miirittelee sanomalle tietynlaisen rakenteen, kehyksen, joka litkkuu
HTTP-yhteyskaytannon avulla, XML-muotoisena ja internetin valitykselld. Yksi tirkea
osa SOAP-kehyksen mairitelmda on poikkeus- ja virheenkisittelymekanismi, joka vir-
heen tapahtuessa palauttaa Fault-elementin vastaussanomassa. SOAP Fault -elementti
on standardi tapa palauttaa tietoa virheista, jotka tapahtuvat palvelussa. Tédssd tyOssa
tutkitaan erilaisia testitapauksia ja miten ne palauttavat virheilmoituksia web service -
palvelusta kutsuvalle asiakasohjelmalle. Ensin tehddin web service -palvelu ja sen jil-
keen palvelua kiyttivi testiohjelma. Samanlainen palvelu toteutetaan eri arkkitehtuurei-
hin kuuluvilla vilineilld ja ohjelmointikielilld. Testiohjelma luodaan palvelun ulkoisesta
rajanpintakuvauksesta (WSDL).

Tutkimus toteutettiin toukokuun 2011 ja toukokuun 2012 vilisend aikana. Virtuaalila-
boratoriona kiytettiitn DBTechNetin Debian-ympiristod.

Tyohon valittujen testitapausten perusteella voidaan todeta, ettd eri tuotteiden tekijit
ovat toteuttaneet standardia melko hyvin, vaikka joitakin ongelmiakin 16ytyi. Ongelmat
tyOssa liittyivit sithen miten eri vilineet osaavat tulkita toisella valineelld tehdyn web
service:n kuvausta (WSDL). Yksi mahdollisuus vialttda tallaisia ongelmia on suunnitella
palvelun rajapinta huolellisesti ja tarkistaa miten rajapinta nakyy ulospain.
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Glossary

RESTful web services

Web services without SOAP payload.

SaaS

Software as a Service. This is used in conjunction with cloud-computing, which offers

a set of open interfaces to use the application that resides in the Internet.

SOA

Service Oriented Architecture. A software architecture that is based on individual ser-
vices that are connected together as a working application by rules and well-defined
interfaces. SOA takes advantage of existing systems connecting them together.

SOAP

Simple Object Access Protocol.

W3C

World Wide Web consortium.

WSDL

Web services description language. Describes a Web service technically in XML for-

mat.
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1 Introduction

There has always been a need to inter-communicate between different computer sys-
tems and therefore different kinds of solutions and mechanisms have been created to
enable this. Web services is the current industry standard to implement the inter-
system communication making use of familiar structures and standards to make this
happen. Although the objective is good, there has been several different standards and
techniques how to do this. The good thing is that some ideas have been matured to

standards that all platform and tool vendors have implemented in their products.

The Word Wide Web (W3C) consortium defines Web services as ”A Web service is a
software system designed to support inter-operable machine-to-machine interaction
over a network. It has an interface described in a machine-processable format (specifi-
cally WSDL). Other systems interact with the Web service in a manner prescribed by
its description using SOAP messages, typically conveyed using HTTP with an XML
serialization in conjunction with other Web-related standards.” (W3C 2000. Web ser-

vices architecture.)

In addition to SOAP, there are some other ways to create Web services too. Another
popular way is using so-called RESTful services that are basically XML messages sent

over HT'TP, but without SOAP payload (envelope).

Web services were introduced in early 2000's and there has been a lot of development
around this idea since that. Today's examples of a Web service use is SOA (Service

Oriented Architecture) and different cloud-computing applications.

SOA is a software architecture, where applications are made of a collection of services.
These individual services can be chosen and connected with each other in a loosely-
coupled manner. (Hansen 2007, 548.) SOA takes advantage of existing, separate sys-

tems and brings them together, working as an integration between the parts.



Currently, the standards development around Web services have focused on issues like
security and there are several new WS- recommendations out there waiting to be-

come real standard implementations.

In this thesis work, a set of common connecting system pairs are built and tested to
find out a reliable way of communicating between services on different platforms in
special and exceptional situations. In optimal circumstances, this might not be an issue,
but in any serious business it becomes critical to be sure about the data transfer and
results. With Web services there is also the lag, caused by the communication channel

(Internet), which differ the solution from basic in-house system.

Web setvices are based on common request/response communication method. This
means you actually get to know the final result of the operation by checking the re-
sponse. It is also important to be aware how an exceptional event shows in this re-
sponse. In Web services' case, there are a couple of alternatives, depending on the tar-

get area. These methods will be discussed in more detail in the following chapter.

The technologies and tools in this thesis work were chosen based on the free software
in the DBTechNet's Debian virtual laboratory learning environment configuration. It
has pre-installed Java, IBM Data Studio (based on Eclipse), Oracle database, IBM
WAS Community Edition and Mono .NET port for Linux. Many things can be tested

with one virtual laboratory. And all the pre-installed software is free to use.

The purpose of these tests is to perform a proof-of-concept with very basic and simple

test cases and see how these different tools communicate with each other.

2 Error and exception handling

When two or more systems discuss with each other, there are several different kinds of
levels of possible errors or exceptional events. First of all, it might occur that the other
system is completely shut-down or a critical service in it does not respond. This means

you don't even get to do what you were supposed to, when trying to invoke a desired



Web service of the target system. This is the uppermost level when thinking of possible

errors in the process.

Secondly, there might be some security and/or sanity checks when a request arrives at
the target Web service. If the service notices that the request is not valid or for some
reason not allowed, then some kind of error should be returned at this point too. For
example, there might not be a valid contract to use the service or some of the given

data seems to be incorrect (checksums etc.).

Finally, there can be the validation checks from the business rules when trying to
process the otherwise valid Web service request. For example, there could be missing
name or address data in the request that is actually mandatory information. This must
also be communicated back to source system in some informative way. There must be
a clear and unambiguous message that can be handled by the source system or end-

user.

Exceptions can also occur when processing the request data, just like when using any
computer system. There might be, for example, some kind of resource lock situation in
the system that is preventing the successful result of the whole process. In these cases,
it must be carefully planned what kind of error message is returned to service client, so
that it clearly tells what happened, what to do (if further actions are required) and not

giving out too much information about the application implementation details.

There are at least two ways to implement exceptions and errors coming back to re-
quester. One way is to define and describe special error code and message elements for
the service response. These can be left empty when everything was successful. The re-
quester just has to check the contents of these elements to be sure the operation went

fine.

In SOAP (Simple Object Access Protocol), there is also another option that can be
used for this purpose. There is a special element in the SOAP standard definition
called SOAP Fault. In case of error, this element can return enough information to de-

termine what went wrong and where.



2.1 SOAP message structure

The SOAP message is wrapped in an SOAP envelope that has a header and body. If an
error happens in the SOAP processing or an exception is raised in the Web service, a

Fault element is returned in the response body.

Structure of SOAP request:

<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Header/>

<S:Body>

</S:Body>

</S:Envelope>

Structure of SOAP response (with optional Fault element in the Body):

<?xml version="1.0" encoding="UTF-8"?>
<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Body>
<S:Fault xmlns:ns4="http://www.w3.0rg/2003/05/socap-envelope">
<faultcode>...</faultcode>
<faultstring>...</faultstring>

<detail>

</detail>
</S:Fault>
</S:Body>

</S:Envelope>

2.2 SOAP Fault element

Basic SOAP Fault has two parts, faultcode and faultstring. Faultcode is used for distin-
guishing the source of error, meaning Client or Server. Faultstring is a more precise,

textual presentation describing the source of problem.

A Client fault happens when the incoming request does not fulfill the WSDL descrip-

tion completely. For example, there might be an element called <customerSearchl-



tems> and for some reason the actual message payload included <customerSearchl-

tem> (without the last s letter), this is interpreted as a Client fault. It means the SOAP
request was incorrect BEFORE it ever reached the server-side part of the interface. In
this case the faultcode would be Client and faultstring describing the more precise rea-

son with the incorrect element name in the message.

Example of Client fault:

<?xml version="1.0" encoding="UTF-8"?>
<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Body>
<S:Fault xmlns:ns4="http://www.w3.0rg/2003/05/socap-envelope">
<faultcode>S:Client</faultcode>
<faultstring>Cannot find dispatch method for {http://ws/}getBalance</faultstring>
</S:Fault>
</S:Body>

</S:Envelope>

If the client request would agree with the WSDL format, the processing would contin-
ue to server side. If the Web service is defined to use/throw out 2 SOAP Fault, all
server-side problems will map to Server faultcode and some faultstring accompanied.
After an interface is developed and tested between two systems, it is more likely that

any SOAP Fault that might come out is a Server fault.

Example of Server fault:

<?xml version="1.0" encoding="UTF-8"7?>
<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Body>
<S:Fault xmlns:ns4="http://www.w3.0rg/2003/05/socap-envelope">
<faultcode>S:Server</faultcode>
<faultstring>Service error</faultstring>
</S:Fault>
</S:Body>

</S:Envelope>

2.3 SOAP Fault detail element

If there is a need to provide more detailed output about the exception that happened,

the SOAP Fault detail element might become useful. For example, if you need to re-



turn detailed information on the specific item and it's value (validation), you can use

the detail element to implement a common error message output.

Detail element is not a mandatory part of SOAP Fault element, but it may be utilized if
needed. For example, there might be validation checks in the business rules that re-
quire the address information to be filled. If this failed, the Web service would return a
SOAP Fault with faultcode ”Server” and faultstring ”Application error”. The detail
element could have a more precise error message saying ”Address is mandatory field”.
This information could be used then on the client side to decide the next actions. If it
was a web client with a human entering the information, one could show the detail part
of the message on screen and ask for the missing address data. If it was a client system,

this definitely would look like a problem in the client system.

Example of the detail part in SOAP response:

<?xml version="1.0" encoding="UTF-8"?>
<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Body>
<S:Fault xmlns:ns4="http://www.w3.0rg/2003/05/socap-envelope">
<faultcode>S:Server</faultcode>
<faultstring>Service error</faultstring>
<detail>
<ns2:SOAPException xmlns:ns2="http://ws/">
<code>WS-100001</code>
<message>The requested service is currently unavailable</message>
</ns2:SOAPException>
<ns2:exception class="ws.SOAPException" xmlns:ns2="...">
<message>Service error</message>

<ns2:stackTrace>

</ns2:stackTrace>
</ns2:exception>
</detail>
</S:Fault>
</S:Body>

</S:Envelope>

3 Scenarios

To investigate proper exception handling solutions when using Web services, we need

to do the same kind of scenario with several different platform implementations. The



two most common technical environments today are Java and .NET, so it is fairly rea-
sonable to pick these as the playgrounds we are trying to connect with each other. Af-
ter all, this is exactly what the web services are designed for: To connect different kinds

of systems in a standard and platform-independent way.

In this work, we are using quite simple programs that are sufficient enough to show
the effects of exception handling in practice. The focus is only in exception handling

and how to provide sufficient error information to the calling client.

It is also good to know that almost all major database vendors have implemented na-
tive Web services that can be utilized by using simple wizard-like functionality and of-
fer a Web service interface to different, existing database programs (procedures etc.).
We do not investigate these scenarios in this work, but this could be a natural test ob-
ject in addition to the chosen ones. The future of these native Web services is not to-
tally clear since there has been some news about discontinuing the support in some

products.

4 Setup

There are couple of different client/server pairs in this work that we are interested of
and that have been chosen as our research objects. The paits are Java/Java, Java/ NET
and .NET/Java. The idea is to create the same simple program published as a Web
setvice in each scenatio. Also in one of the pairs (Java/Java), the scenario is a bit more
complex to showcase the possible error situations better. There are a lot more possibil-

ities for environment combinations, but these are chosen for this thesis work.

In NET Web service scenario we emulate possible error situations and return a fault

accordingly. We don't use a real database connection in this scenatio.

4.1 Java/Java

In the first test case we use Oracle 10g Express Edition database (Oracle XE), IBM
Websphere Application Server Community Edition (WASCE) and Web service made



with Java. We use the IBM Data Studio to create the Java Web service. All these prod-
ucts are pre-installed in the Debian virtual environment. See the accompanied docu-
mentation about the virtual environment for further information about the installed

products.

We need to create some test data in the database, set up the database details in the ap-
plication server, make some additions to configuration and see how to use all these

with the tests.

411 Oracle XE setup and use

1) Start up the Oracle XE database from the menu:

Applications -> Oracle Database 10g Express Edition -> Start Database

" Debian template V05_1 [Running] - Oracle VM VirtualEo»
Machine View Devices Help

Places System (Bl @ \b

dw 8 5] sat Mar 24, 2:42PM

i‘ Accessories

ﬂ Games

;@. Graphics

(&) 18M Data studio

(3) 1BM D82

@ IBM Installation Manager
@ Internet

"r’f Office

¥
< Programming » .\g Backup Database
) sound & video >| (4] Get Started

VvV VvV VvV VvV VvV VvV Vv

5 Get Help >

{C system Tools >[4} Go To Database Home Page

6 Universal Access > 53 Restore Database

& Run SQL Command Line

i_% Start Database

;% Stop Database

D& L3 G Bloneacr

It takes about 30 seconds until the database is fully up and running.
2) Start the db console from the same menu:

Applications -> Oracle Database 10g Express Edition -> Go To Database Homepage



3) Login: user student, password Studentl
Now when the home page is shown, we can create a database table and some test data
for our tests.

4) Choose SQL -> SQL Commands -> Enter command from menu

| Debian template V05_1 [Running] - Oracle VM VirtualBox T

Machine View Devices Help

O Applications  Places System @@

u & “ 2] sat mar 24, 3:28 PM

= salt
Ele Edit View History Bookmarks Tools Help

Go v 3 i [[©)] hitp:/127.0.0.1:8888/apexfIp=4500:1003:817021723 113137 L :NO:L003:: v| [4gv

[& Most Visited~  [@] Getting Started [5]Latest Headlines™

WF | (0] SQL Commands | 4+
ORACLE Database Express Edition Q@ o ?

Home Logout Help
User: STUDENT

Home > SQL > SQL Commands.

M| Autocommit Display | 10 | save | | Run |

select * from account:|

Results Explain Describe Saved SQL History

Enter SQL statement or PL/SQL command and click Run to see the results

Application Epress 2.1.0.00.39
Language: en-us Copyright ® 1999, 2006, Oracle. Al rights rasevad

Done

: \ ¥ SQL Commands - Ice...

(I
2 ey 1 {3 | & [B)omeacr

- — —— = b

Copy/paste the needed SQL statements below and put them one-by-one to the SQL
Commands area. Press Run after each statement. Last statement should be COMMIT.
You may really have to enter all these statements one-by-one and press Run, before the

next statement.

CREATE TABLE account (account no VARCHARZ (60) NOT NULL,
balance NUMBER (15, 2) NOT NULL)

INSERT INTO account (account no, balance)
VALUES ('A10001',300.00)
/

COMMIT
/



Now we have a database table ACCOUNT and some test data for our tests. You can
always shut down the database from menu: Applications -> Oracle Database 10g Ex-

press Edition -> Stop Database.

4.1.2 IBM WASCE setup and use

Now that we have the database part ready, we need to do some preparations to the ap-
plication server. This requires two things: First add the Oracle JDBC driver to WASCE
repository and then establish a new database (connection) pool that can be used in the

Web service code.
1) First we need to check that we have a startup and shutdown scripts for WASCE,

placed in the /home/student directory. These scripts are used from the terminal as

root user. One script for start and one for shutdown:

(=) 100% (&) |icon View

5 B

Documents Downloads 1BM Pictures

e

| | L
Public Templates Videos db2_postinstallation hello.cs hello.exe

@ @

——h ]

old_bashrc WASCEstart.sh WASCEstop.sh

16 items, Free space: 10.3 GB

: | |2 student - File Browser

D@ 0@ @ Bloneacm

10



They should have contents like this. If they do not exist yet, create these now. The
paths can be double checked using the virtual environment documentation and file

browser.
] Debian template V05._1 [Running] - Oracle VM Viruaitox I J E———————  Wpe———y = o>

Machine View Devices Help

o Applications Places System B@\b

dm 27 ¥ 2] sat Mar 24, 4:23PM

E \WASCEstart.shi(=) = gedit
File Edit View Search Tools Documents Help
[ Boven v Bysee B

[0 WASCEstart.sh 3

# Start WASCE server as a root user

# In a terminal window:

# su root

# Password: P4ssword

# then run this script as follows

# . /WASCEstart.sh

#

export JRE HOME=/usr/lib/jvm/java-6-sun-1.6.0.26/jre
/opt/ibm/WebSphere/AppServercommunityEdition/bin/startup.sh

shv  Tab Width: 8 v Ln 4, Col 21

| | [student - File Browser] | 77 WASCEstart.sh (~)-g.. |

(m
D@ 10| Powwacr

- = — T el = T ——
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(. Debian template VO3 [Running] - Oracle VM Virtvalfox I s i U i i e, W T T e )

Machine View Devices Help

o Applications Places System B@\b

dm 27 ¥ 2] sat Mar 24, 4:24PM

kit

File Edit View Search Tools Documents
| | Eaopen v & save =

| [0 wASCEstop.sh 3 |

# Stop the running WASCE server as a root user

# In a terminal window:

# su root

# Password: P4ssword

# then run this script as follows

# ./WASCEstop.sh

v

# Username: system

# Password: manager]|

export JRE_HOME=/usr/lib/jvm/java-6-sun-1.6.0.26/jre
/opt/ibm/WebSphere/AppServerCommunityEdition/bin/shutdown.sh

shv TabWidth: 8 v Lng, Col 20

(&) \7 [student - File Browser] || |7 WASCEstop.sh (~)-g... |

—= —= s T =l T —

With these scripts we can start and operate the WASCE application server.
1) As a root user start the WASCE server with the WASCEstart.sh script. You see a

short confirmation about the start on the console.
Open the Iceweasel internet browser from the applications menu and locate to

http:/ /localhost:8080. You should arrive at WASCE server homepage if it is up and

running.

12



] i el v, . oo - raci i

Machine View Devices Help

Applications  Places System E@@ Iﬂ@ (5] * [#] sat Mar 24, 4:48 PM

Ele Edit View History Bookmarks Tools Help

$a ~ & i [@]httpidocalhost:s080f

[ Most Visited~  [@] Getting Started [f]Latest Headlines™

@ welcome to WebSphere Applica...

WebSphere. Application Server Community Edition

I S

The IBM& Server ity Edition is & Java™ Platform, Enterprise Edition 5 (Java EE 5) server that is based on
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multi-tier enterprise applications, including support for:

Administrative
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© Java Servlet 2.5 (JSR 154)
© JavaSerer Faces (J5F) 1.2 (JSP 252)
© JavaSener Pages (JSPs) 2.1 (JSP 245)
© JavaSener Pages Debug 1.0 (JSP 45)
© JavaSener Pages Standard Tag Library (3STL) 1.2 (5P 52)

Enterprise Applications
@ © Common Annotations for the Java Platform 1.0 (ISR 250)

© Enterprise JavaBeans (EJBs) 3.0 (JSP 220)
Documentation © J2EE Connector Architecture (JCA) 15 (JSP 112)
© JavaBeans Activation Framework (JAF) 11 (JSR 825)

developerWorks
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© Java APl for XML-Based RPC (JAX-RPC) 1.1 (JSR 101)
© Java APl for XML-Based Web Services (JAX-WS) 2.0 (JSR 224)
© Java Architecture for XML Binding (JAXB) 2.0 (JSR 222)
Forums © SOAP with Attachments AP for Java (SAAT) 1.3 (JSR 67)
© Streaming AP! for XML (S&X) 1.0 (JSR 173)

@ © Web Service Metadata for the Java Platform 2.0 (JSR 181)
Product Application Management and Security
Ho

© J2EE Application Deployment 1.2 (ISR 88)

© J2EE Management Model L1 (JSR 77)

© Java Authorization Contract for Containers 1.1 (JSR 115)
@ Server

Plugins

@ Support

[student - File Browser] student@debianDB: ~ || ¢a Welcome to WebSpher... : |
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—
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Choose Administrative console from the left-side menu. The server requires you to
login. Use system/manager. Now we should do some changes into Services items Re-

pository and Database pools, in this order.

2) Open the Services — Repository. Here we want to locate and add the Oracle XE
JDBC driver. The driver is located in
/ust/lib/oracle/xe/app/oracle/product/10.2.0/setver/jdbe/lib/ojdbcl4.jar. Browse

this location and pick the jar file and fill in the rest of the details like shown:
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&o v \j @ l@ http:ylocalhost:8080/conscle/portal/Services/Repository

[E5|Most Visited v [@] Getting Started [5]Latest Headlines v

& Administrative Conscle

WebSphere. Application Server Community Edition

Console Navigation Repository Viewer [=F =T
© welcome Add Archive 1o Repository

Eserver File Jusrflibforaclefxefappforacle)| Browse...
Information Group: [oracle jdbe
D Java Systern Info b
e br )
Type jar

£ Thread Pools
Dpp
ache HTTP
Install
2 Jus server LB
Mumlunng
USewices

=
=/ Repository

8 patabase Pools ® annogen/annonen/0.1.0/fjar

= ® asm/asm-commons/3.1/ar

£ JMS Resources & asmiasmi3.liar

= appications ® aspecti/aspectifl.5.3far

I ® axis/axis/1.Liar

- Web App WARs ® backport-ufl til-coneurrent/2.2fjar
15 system Modules : =L p2.1_3fiar

_ cc/B8 2ffar
5 Application EARs * com

cc/9. 1jar
& ER 18RS * com cc/9.5ljar
I * com

cc_license_cu/8.2/jar
% J2EE Connectors * com

cc_license_cu/9.Lijar
O app clients * com e license_cu/9.5iar
% * com

asce y I/2.1.1 Sliar
Deployer * com asce configsicollector-tool-agent-config/2.1.1.5/car
£ Plugins * com asce.configsicollectortool-confia/2.1.1 5/car
I * com asce.configsfdh 2y 1.1.5/car
ﬁw # com.ibm.wasce.configsfdh2v81/2.1.1 5/car
Usacumy * com.ibm.wasce.configs/dh2v95/2.1.1.5/car
) * com.ibm.wasce.configsiwelcome-tomcat/2.1.1.5/car
Users and Groups #* com.ibm.wasce.plugins/collector-tool-agent/2.1.1 5fwar

Done

student@debianDB: ~ [student - File Browser] || ¢ Administrative Consal...

[ — T _ L —

Current Repository Entries

Click on an entry to view usage

SEEEREERER

\
QP G Bloxeacr

Then press Install and now the driver is added to the WASCE repository. It should be

visible among all the repository entries listed below. The name starts with oracle.jdbc.
3) Open Services — Database pools. Here we can see the existing database pools that
are available for applications. We want to add a new one for our Oracle XE database

connection.

4) Choose Create a new database pool -> Using the Geronimo database pool wizard.

Enter the following details in Step 1 and press Next:
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| Debian template V05_1 [Running] - Oracle.

Machine View Devices Help

@ Applications  Places System E@@
S

File Edit View History Bookmarks Tools

& v @

Help

= & #B [7) sunMar25, LiS1PM

@ l@ http:ylocalhost:8080/conscle/portal/Services/Database Pools/ _pmoOx3system-database0x2DBW v

[E5|Most Visited v [@] Getting Started [5]Latest Headlines v

& Administrative Conscle

WebSphere. Application Server Community Edition

Console Navigation Datahase Pools [=F =)

@ weicome
server
Information
@ Jaya System Info
P server Logs
B3 shutdown

Create Database Pool -- Step 1: Select Mame and Database

Name of Database Pool: [OracleXE ]

Aname that is differentthan the name for any other database pools in the server (no spaces in the name please).

Database Type: | Oracle Thin <

The type of database the pool will connectto

EJWeb Semver
EThvead Pools
@ ppache HTTP
B Jus Sewer
Mumlunng
T services
= Bepository
EDatabase Pools
=5 Jus Resources
= appicarions
(s web App wARS
(5 sustem Modules
(&5 Application EARS
= espaaps
% J2EE Connectors
) App Clients
Deployer
£ Plugins
5 Pian Creator
ljSer:umy

Cancel

Run SQL

Use DataSource; [Jdb:”uddiDB
SQL Command/s:

¢ || runsaL |

B

@ Users and Groups
Done

="

5) In Step 2 we pick up our new driver class from the list.

and hostname like shown in the picture and press Next:

15
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| Debian template V05_1 [Running] - Oracle VM Virtuall

Machine View Devices Help

o Applications  Places System E@@ ﬁﬂ@ ] *@ Sun Mar 25, 2:49 PM

fi
Fle Edit View History Bookmarks Tocls Help

<&~ v d oy [@ http:fflocalhest :8080/console/portal/Services/Database Pools/__pmOx3system-database0x2DBW V] [-'_]V

Most Visitedv  [@) Getting Started [5]Latest Headlines v

| @ Administrative Console ‘ £l
Console Navigati Database Pools [=F 1=

@ weicome

Eserver
e JDBC Driver Class: [ora:\e.|dbc‘0rac|eDr|vEr

Create Database Pool -- Step 2: Select Driver, JAR, Parameters

D v System i See the documentation for your JDBC driver.
GHTOYEJ Lz LT
ServerLogs net.sourceforge serpfserp/1.11.0fjar
Shutdown ognlfognlf2.6 9jjar
(%] gnljognl, I
Web Server EUEEE ’;1 e ‘I = 'h
E‘Th org.apache.ant/ant-launcher/1.7 .1jjar
Thread Pools Driver JAR: |org.apache.antfant/1.7.1/jar
@ g.ap; I
vl B org.apache.bcelfbeel/s.2fjar
£ Jus server org.apache.derbyfderby/10.5.3.1fjar
E yonitoring org.apache.derbyfderbyclient/10.5.3.1/jar
org.apache.derby/derbynet/10.5.3.1/jar
Eservicen 3.3pache.derbyderbynet/10.5.3.11

-

P i
=) Repository The JAR(s) required to make a connection to the database. Use CTRL-click or SHIFT-click to select multiple jars.

B patabase Pools The JAR(s) should already be installed under GERONIMO/repository/ (or] Download a Driver |)
"S5 Resoutes DB User Name: |student
[ appications
(6 Web App WARS
System Modules
(& Application EARS Confirm Password:
e aars

The usemname used to connect o the datahase
DB Password:

The passwaord used to connectto the database
% J9EE Connectors Driver Connection Properties
=] App Clients Typical JDBC URL: jdbc:oraclethin.@{Host}{Port}{SID}

% Deplover Host [debianDB

& Plugins A property used to connectto Oracle Thin. May be optional (see JDBC driver documentation)
& Plan Creator siD:

=
Secuity A property used to connectto Oracle Thin. May be optional (see JDBC driver documentation)

Port |1521

 users and Groups

“* Keystores
Cerificate Authori A property used to connectto Oracle Thin. May be optional (see JDBC driver documentation)

{5 Securiv Realms l Next |
Done

| - [student - Fle Browser] | [ [student@debianCB: ~] || ¢a Administrative Consol... : |
& 10} @ Bloreac
=

|
)

= ma—

0) In Step 3 you can choose to test the connection or skip and deploy. We can test the

connection and then you should see a successful message like this:
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| Debian template V05_1 [Running
Machine View Devices Help

@ Applications  Places System E@@ aﬂ ] *@ Sun Mar 25, 2:53 PM

Fle Edit Wiew History Bookmarks Tools Help

< v @ @ [@ httpiflocalhost:8080/consolefportaljServices/Database Pools/_pmox3system-databaseox2DBwizard!: | (v |Goodle

[ Most Visited v  [@]Getting Started [ Latest Headlinesv

& Administrative Console

WebSphere. Application Server Community Edition

Console Navigation Database Pools =)

© weicome Create Database Pool —Step 4: TestConnection

Server

) TestResult Connected toOracle Oracle Database 10g Express Edition Release 10.2.0.1.0 - Production
03 intormation

Java System Info

el ServerlLogs Cancel
3 shutdown
EJWeh Server
& Tnroad pools
@ ppache HTTP
B2 2us server Use DataSource: l]dbcﬁudd\DE el ] [ Run SQL ]
Mnnitnrmg SQL Command/s:

Elservices
&l Repository
B patabase Pools
§§JMS Pesources

= appications
(% web App waRs
@ system Wodules
(& ppplication EAPs
2 e aars
% J2EE Connectors
[} App Clients
o Deployer
2] Plugins Maote:
o Plan Creator 1) Use ' to separate multiple statements
|j5=cmy 2) Query results will be displayed for single 'Select’ statement
3) Use single quotes to encapsulate literal strings

{8 users and Groups
©* Keystores
Done

[student - File Browser] ]@ [student@debianDB: ~] lu’ Administrative Consal...

— = ma—

Then choose Deploy. Now the newly-created Database pool should be shown on list
with name OracleXE. You can do a test query to our test table (ACCOUNT) in the
Run SQL box on screen. Choose our new database pool and enter a query. If it gets

the result it is shown below.
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| Debian template V05_1 [Running] - Oracle VM VirtualB =s

Machine View Devices Help

@ Applications  Places System E@@ ﬁﬂ@ ] *@ Sun Mar 25, 2:55 PM

Fle Edit Wiew History Bookmarks Tools Help

& v G ) [@ http:/flocalhost:8080/consolefportal/Services/Database Pools/__pm0x3system-database0x2DBWizard!: V] [-‘lv 'C“‘]

[ Most Visited v  [@]Getting Started [ Latest Headlinesv

[?B Adrministrative Console ‘ L ~
=
Console Navigation Database Pools [=F =]
© weicome This page lists all the available database pools.
Eserver

= Foreach pool listed, you can click the usage link to see examples of how to use the pool from your application
Imnrmalmn

® Java system nto Name | Deployed As

2l SenverLogs MonitoringClientDS Server-wide running Edit Usage Delete

8 Shutdown MoTxDatasource Server-wide running Edit Usage Delete
OracleXE Server-wide running Edit Usage Delete
E‘M SystemDatasource Server-wide running Edit Usage Delete
. Thread Pools jdbciActiveDS Server-wide running Edit Usage Delete
@ apache HTTP jdbcfArchiveDS Server-wide running Edit Usage Delete
BB Jus Server jdbefjuddiDB org.apache.geronimo.configs/uddi-tomeat2.1.7/car running Edit Usage Delete
UM Create a new database pool:
ierwces * Using the Geronimo daftabase pool wizard 3
=/ Pepository ® |mportfrom JEoss &
B Database Pools ® |mportirom WebLogic 8.1

E=qus e

% web Apo waRs

5 system Wodules

(5 ppplication EARS

S8 1ps

% J2EE Conneciors

© app Clients

“ Deployer

fil Plugins

5 Plan Creator
securiy

{8 Users and Groups

& Keystores

Use DataSource: | Oraclexe s ][ runsaL |
SQL Command/s:

select * from account|

Certificate Authority
[ Security Realms
Db i Wi =
Done
| Istudent - Fle Browser] || [@ [studert@debianDB: ~1 || ¢a Administrative Censol... | ] ]
QOF 1D G Boxeacr
[ — = ma— T — =

Now we have needed Oracle DB connection for our Java Web service test. (Chong

2010, 65-75.)

4.1.3 Setup workspace and IBM Data Studio use

When using the IBM Data Studio IDE to build our Java Web service, we need to do
some changes to default configurations of the tool. I decided to use JAX-WS style to
create the Web service and therefore we need to have Apache Axis2 runtime confi-

gured for the Data Studio.

1) Open the web browser and go to Axis2 download page
http:/ /ws.apache.org/axis2/download.cgi:
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€ e e v, . g - racis i o AT e — T P
Machine View Devices Help

@ Applications Places System E’@@ aj] ] * [#) sun Apr22, 4:.06 PM

File Edit VWiew History Bookmarks Tools Help
e v & o [\ http:/jaxis apache org/axis2fjavajcore/download.cgi ~ [-"V Google
[ Most Visitedv @) Getting Started [5]Latest Headlinesv
| ™, Apache Axis2 - Releases ‘ +
The Anache Software Foundation —
http://www.apache.org/ @HISE
| Last Published: 2011-08-08 | Version: 1.6.1 Axis2f|ava | Apache ‘
|Axi52,fjava .
- Apache Axis2 Releases
|Down\oads This page provides links to the release versions of Axis2 Java. For more information, please see Apache
feleases Release FAQ.
Modules
Tools Different types of distributions are available for each released version:
| Documentation
Installation Guide
QuickStart Guide Binary This is the complete version of Axis2 and will contain samples as well. Since
User Guide Distribution WS-Addressing implementation and SOAP Monitor utility modules are engaged in to
JAXWS Guide Axis2, by default, this distribution will contain addressing.mar and soaprmonitor.mar.
POO Guide But the other modules that are being developed within Axis2 will not be included
Spring Guide here, and need to be downloaded separately.
Web Administrator's Guids
Migration Guide (from Source This will contain the sources of Axis2 standard distribution. One can generate a
Aisl) Distribution binary distribution from this by typing $maven dist-bin (Set up Axis2 environment
Resources before running this command). Useful for advanced users,
FAQ WAR (Web This will be the web application of Axis2 which can be deployed in most of the serviet
Articles Archive) containers.
wikd Distribution
Reference Library
Online Java Docs Documents This will contain all the documentation in one package.
|Get\nvo\ved Distribution
Done

[ |=5] student - File Browser ][ ¥ Apache Axis2 - Releas ...

= el E= T —— B

2) Pick the latest release 1.6.1 binary distribution (zip):
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6 e et v, i - racis A Voo - - e — T P

Machine View Devices Help

@ Applications Places System

DB dfm &  HB [7) sunapr22, a0sEM

(<] Apache Axis2 - Releases - Iceweasel

File Edit VWiew History Bookmarks Tools Help

<]

&- v & i [\ http/jaxis.apache orgfaxis2/javajcore/download.cgi ~ [-"V
[ Most Visitedv @) Getting Started [5]Latest Headlinesv
| " Apache Axis2 - Releases ‘ +
Spring Guide here, and need to be downloaded separately.
Web Administrator's Guide
Migration Guide (from Source This will contain the sources of Axis2 standard distribution. One can generate a
Auist) Distribution binary distribution from this by typing $maven dist-bin (Set up Axis2 environment
Resources before running this command). Useful for advanced users,
FAQ WAR (Web This will be the web application of Axis2 which can be deployed in most of the serviet
Articles Archive) containers.
Wikd Distribution
Reference Library
Online Java Docs Documents This will contain all the documentation in one package.
Get Involved Rt
Ove rview You have chosen to open
Checkout the Source 1.6, ) L
I [ axis2-1.6.1-bin.zip
Mailing Lists
Release Process The fi which is a: Zip archive
Deve loper Guidzline s from: hittp:fwww.nic funet fi
. g i
Build the Site What should Iceweasel do with this file?
Project Information 1.6. istribution zip | MD5 | PGP
© open with [Ar:hive Manager (default) o 1 istribution zip | MD5 | PGP
Project Team S '
Issue Tracking @®|save File | tribution zip | MD5 | PGP
nts Distribution zip | MD5 | PGP
Source Code [ Do this automatically for files like this from now on. Pl I
Acknowledgements 1.6. stribution zip | MD5 | PGP
License istribution zip | MD5 | PGP
Sponsarship o .
Thanks @ Cancel trlbut‘\un.zij MPE | PGP
Security nts Distribution zip | MD5 | PGP

1.5.x releases

The 1.5 branch Is stil maintained, but releases are only provided to fix critical bugs, regressions and
security issues. These versions should only be used by projects that cannot upgrade to 1.6.x:

Done

[ |=5] student - File Browser 1[ ¥ Apache Axis2 - Releas...

18
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3) Save the zip file. It should be now under home/student/Downloads directory

4) Unzip file under home/student/. This creates a directory axis2-1.6.1:

20



(] Debian template V05_1 [Running] - Oracle VM VirtualBox s _— e R e T T e )

Machine View Devices Help

(© Applications Places System B o dm = % 2] sunApr22, 416 PM

g =) 100% (2 ‘monview

axis2-1.6.1 Documents Downloads Pictures

R E[

Public Templates Videos db2_postinstallation hello.cs hello.exe old_bashrc

| @ \21 =

WASCEstart.sh WASCEstop.sh wb.log

17 items, Free space: 10.2 GB

CHNN
90O@ 0 G Boracw.

= P W —=W = T

Now we have the needed Axis2 runtime downloaded and we can choose it as our de-
fault Web service runtime in IBM Data Studio tool. (Linuxtopia 2012. Eclipse Web
Tools Guide.)

Now we can start up the IBM Data Studio from the Applications menu. Applications
— Programming — IBM Data Studio 2.2.1.0. Choose the default workspace by press-
ing OK.

1) Choose Window — Preferences — Web services — Axis2 preferences. Browse to

the Axis2 installation directory /home/student/ axis2-1.6.1 and the runtime should be

now successfully loaded to preferences:
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7] Debian template V05_1 [Running] - Oracle VM VirualBox

Machine  View

@Apphcat\ons Places System

Devices  Help

[ o)

) —— | * ]

= @ & 7] wed Apras, 9:37 PM

i
= =
inja =

|=| student - File Browser

Model validation
Modeling

Plug-in Development
Remote Systems
Run/Debug

v v v v v v

Server

Service Policies

P Team
Walidation

P web

¥ Web Services

Axis Emitter

Axis2 Preferences

Popup Dialog Selectior

Project Topology
Resource Managemen
Scenario Defaults
Server and Runtime

Test Facility Defaults
Wizard Validation
WSDL Files

P XDoclet

PoxmL [+

@ =) =)
Blo Edit Mav [ Axis2 Preferences P~ e
£y R &
b Ant Auxis2 Runtime |Axi52 Preferences |
P Data Management L
By P Ecore Diagram Axis2 runtime location: [lhome[student[axlsz-1.6.1 l [Erowsa..‘l
b Help
P Install/Update
b java Axis2 runtime loaded successfully
b 2JSR-109W D JavaScript
JPA

lRestura Qefaultsl l Apply

I

[ oK I [ Cancel

[ @ Java EE - 1BM Data Stu...

P S|

2) Press Apply to save this setting.

3) Choose Server and Runtime option and select following values:
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] Debian template V05_1 [Running] - Oracle VM VirtualBox - | =]

o Applications Places System @ I]}E @ * 2] wed Apr 25, 9:43PM
E] G =8

4y T e g B

Ant Server: [1BM WASCE v2.1 Server =

Data Management

Web service runtime: ‘Apache Axis2 ]
Ecore Diagram

s

Help
InstalliUpdate

2 Java

v T v v v v w

b (2)sR-109 JavaScript

JPA

Model validation
Modeling

Plug-in Development
Remote Systems
Run/Debug

v v v v v v

Server

Service Policies

P Team
Walidation

P web

¥ Web Services

Axis Emitter

Axis2 Preferences
Popup Dialog Selectior
Project Topology
Resource Managemen
Scenario Defaults |
Test Facility Defaults
Wizard Validation
WSDL Files

) P XDoclet

b XML =

(I [>)

|Resturs Qefaultsl l Apply l

@ ‘ oK | ‘ Cancel |

\\ | |5 student - File Browser || (Z) Java EE - IBM Data Stu...

[@]
O B Foxeacm

- B m— — el _—=

4) Check also that WSDL Files option shows the Default Target Namespace value as
http:/ /localhost:8080. Press Apply and OK to close the preferences.

5) Check that on Setrvers view/tab there is a IBM WASCE setver (localhost) listed. If

not, add it on Servers view by right-clicking and choosing New — Server and choose

these values for it:
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¢ Debian template V05_1 [Runy
Machine View Devices Help

@ Applications Places System E’ﬁ@

d= @ ## [7) satmay 5, 3:11PM

(€]

java - IBM Data Studio

Java EE - WS/srcjws/. Br

(==)(x]

File Edit Source Refactor Navigate Search Project Run Window Help

]J (] Task Navigator ¥ J E< ‘

=

(=] New Server:

Define a New Server

=

= -

J e Choose the type of server to create @
[25 Project Explorer 32 =0 [ AccountB = B & outline 2 =8
9
& v packagy Server's host name: [Inca\host l (3 5w W e W T
< ELAccountws  cimport Download additional server adapters & ws
P ‘2z Deployment Descriptor: Acc import Sl 0 CERTEF e ¥ ‘= import declarations
T — irvery| (TSI l
v (& src import T 4 javax jws WebMet
< Bws iﬁ:::: IBM WASCE v2.0 Server 4 javax.jws WebPare
Bl AccountBrowser java £ 1BM WASCE v2 1 Server 4 javaxjws WebResi
AccountBrowserimpl ja @Wﬁ% & 18M WebSphere v6.0 "http://ws", 4 javax.jws WebSen
. public| b = o L
P = JavaScript Support |BM WASCE v2.1 Server ~ javax.xml.ws . web
P = build @ ¥ @ AccountBrowser
= (= WebContent @ [ @ getAccountBalan
pul ntNo) throws
D (= META-INF Server name: [IBM WASCE v2.1 Server at localhost (2) ] @ getAccountBalan:
< (= WEB-INF @ updateAccountBe
@ geronimo-web xml Server runtime environment: [IBM WASCE v2.1 2 l Add...
= lib Configure runtime environments...
[x] web xml
b 82 AccountwSEAR
b gtemp
@ < Back H Next > l [ Einish l [ cancel
1
@ebMethod (operaticnName="getAccountBalanceUnknown") o
D P R E]
D] (< T [2)
[ Problems | & Tasks | E= Properties % <crvers 82 8 Data Source Explorer [ Snippets & Cmnsm\e] i 0 & m @7 ﬁ]
Server State Status
@ IBM WASCE v2.1 Server ¢ § Started
a1 [2]
o J
:l | [student - File Browser] ]L@ Java EE - AccountWsys.., l [student@debianDB: ~] l ,g.-

6

S0P 10 B Eloxeacm
W — = — —

Choose Finish and now the application server should be listed on Servers tab (if not

already there in the beginning).

Now we are able to build our Web service and run it on IBM WASCE server and

Apache Axis2 Web service engine.

4.1.4 Create Web service project and deploy the service

Next task is to create a Java project for Web service, check all the classes and deploy-
ment descriptors, save the project, start up the database and application server and
deploy the Web service.

1) Select File — New — Dynamic Web Project

2) Enter the name ”AccountWS” for the project, choose ”Add project to an EAR” and

accept the following default values by choosing Finish:
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(] Debian template V05_1 [Running] -

o
Machine View Devices Help
@ Applications Places System E’ﬁ@ Iﬂ @ :* E Sat May 5, 10:56 AM
@ Java EE - IBM Data Studio [=)[=][x]
File Edit Mavigate Search Project Run Window Help
J riv J] [%) Task Navigator J e Qv Qv I B e~ I &= J @ J AR o [Savace| »
J e 7 =
New Dynamic Web'Project:
B Project Explorer & Dynamic Web Project = = 8| & outline % =B
¢ Createa standalone Dynamic Web project or add it to a new or existing Enterprise Application. Lo An outline is not available.
b idtemp
Project name: lAccuuntWS ]
-Content:
Use default
Directory: | homefstudent/IBM/rationalsdp/worksp ‘ |E-m a.s-;—”.‘
Target Runtirm
|IBM WASCE v2.1 2 ‘
Dynamic Web Module version
(25 <]
-Configuration
| Defautt Configuration for IBM WASCE v2.1 = lMudlfyu.l
A good starting point for working with IBM WASCE v2.1 runtime, Additional facets can later be installed to add new
functionality to the project.
‘EAR Membership
Add project to an EAR
EAR Project Name: [AccnuntWSEAR ‘ ~ |
¥ O & 8@ -0
@ < Back H Next > l [ Finish l [ cancel l
J o* 0 items selected I

:@ student - File Browser ] [student@debianDEB: ~] IL@ Java EE - IBM Data Stu...

QO F D B Eloxeacm
= o = —— = —" = gl

Now a base for the project should be created. Only default deployment descriptors
web.xml and geronimo-web.xml now exist. Next thing is to create our Web service

classes and modify the deployment descriptors accordingly.

1) Pick the new AccountWS project, right-click and choose New — Class. Add pack-

age name ws and class name AccountBrowserImpl. The rest is OK with the defaults:
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[ Pebian template V5.1 [Runningi - Oracle VM VirealBox i N L e T T e D |

Machine View Devices Help

CD Applications Places System E’&@ ﬂ# @ *E Sat May 5, 11:10 AM
@ Java EE - IBM Data Studio [=)[=][x]

File Edit Mavigate Search Project Run Window Help

J (i I ¥ Task Navigator~ J B0 Qv | GY6y | ™ 9| @ | R
Jo o & e < e —

= Java Class = - =
t Explorer 8 g 0| &= outline 2 =]
Create a new Java class.

& v An outline is not available.

- % AccountWs source folder: lAccountWS,‘src ] [ Browse ... ]

P ‘gz Deployment Descriptor: Acc

]

b 2% Java Resources: src Package: [ws ] [ erowse.. |
(& sre [ Enclosing type: l ] | Browse... ‘
b md JavaScript Support .
(= build
Name: [Accuunthwsar\mp\ ]
~ (= WebContent
b = META-INF Modifiers: @ Eub\ic ) default (@] C
¥ = WEB-INF [ abstract [] final [ static

@} geronimo-web xml
=lib

8 web xml Interfaces: A

b &2 AccountWSEAR

b idtemp |

Superclass: []ava‘lang.oble:t H Browse ... ]

Which method stubs would you like to create?
[] public static void main(String[] args)
[ Constructors from superclass

Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)

[£¢ Problems [] Generate comments % Q & Eolal=

Server
—
@ Einish l I Cancel l
J o* = Accountws I
:@ student - File Browser ]@ [student@debianDEB: ~] ”Q Java EE - IBM Data Stu...
— = W = =

2) Copy/paste the source code for AccountBrowserImpl.java class:

package ws;

import javax.naming.Context;

import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.xml.ws.WebServiceException;
import java.math.BigDecimal;

import java.sqgl.Connection;

import java.sql.PreparedStatement;
import java.sgl.ResultSet;

import java.sql.SQLException;
public class AccountBrowserImpl {
private Context ctx;
private Connection conn;
private PreparedStatement stmt;
private ResultSet rs;
public BigDecimal getAccountBalanceOk(String accountNo) throws WebServiceException {

BigDecimal accountBalance = new BigDecimal (0.0);

try {

ctx = new InitialContext(); // This knows the jdbc datasource

javax.sql.DataSource ds =

(javax.sqgl.DataSource) ctx.lookup ("java:comp/env/jdbc/MyDataSource"); // This is the Oracle XE
conn = ds.getConnection(); // Try to make a connection

// Select from ACCOUNT table
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String sglStatement = "SELECT balance FROM account " +

"WHERE account_no = ?";

stmt = conn.prepareStatement (sglStatement) ;
stmt.setString(l, accountNo);

rs = stmt.executeQuery();

if (rs.next()) {
accountBalance = rs.getBigDecimal (1) ;
} else {

throw new SQLException ("No data found");

catch (NamingException nex) {
nex.printStackTrace () ;

throw new WebServiceException("Database service not found: " + nex.getMessage());

catch (SQLException sex) {

sex.printStackTrace();

throw new WebServiceException ("SQL Exception " + sex.getErrorCode() + " " + sex.getMessage());
} catch (Exception ex) {
ex.printStackTrace () ;
throw new WebServiceException ("Other exception: " + ex.getMessage());
} finally {
try {
if (rs != null) { rs.close(); }
if (stmt != null) { stmt.close(); }
if (conn != null) { conn.close(); }

} catch (SQLException se) {

se.printStackTrace() ;

throw new WebServiceException ("Error closing resources " + se.getErrorCode() +" " + se.getMessage());
}
}
return accountBalance;
}
public BigDecimal getAccountBalanceUnknown (String accountNo) throws WebServiceException {
BigDecimal accountBalance = new BigDecimal(0.0);
try |
ctx = new InitialContext();
javax.sqgl.DataSource ds =
(javax.sqgl.DataSource) ctx.lookup ("java:comp/env/jdbc/MyDataSource") ;
conn = ds.getConnection();
// Try to select from ACCOUNT2 table. Table does not actually exist!
String sglStatement = "SELECT balance FROM account2 " +
"WHERE account_no = ?";
stmt = conn.prepareStatement (sqlStatement) ;
stmt.setString(1l, accountNo) ;
rs = stmt.executeQuery();
if (rs.next()) {
accountBalance = rs.getBigDecimal (1) ;
}
} catch (NamingException nex) {
nex.printStackTrace () ;
throw new WebServiceException ("Database service not found: " + nex.getMessage());
} catch (SQLException sex) {
sex.printStackTrace () ;
throw new WebServiceException ("SQL Exception " + sex.getErrorCode() +" " + sex.getMessage());

} catch (Exception ex) {
ex.printStackTrace();

throw new WebServiceException ("Other exception: " + ex.getMessage());
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} finally {

try {
if (rs != null) { rs.close(); }
if (stmt != null) { stmt.close(); }
if (conn != null) { conn.close(); }

} catch (SQLException se) {
se.printStackTrace () ;

throw new WebServiceException ("Error closing resources " + se.getErrorCode() +" " + se.getMessage());

return accountBalance;

public void updateAccountBalanceLock (String accountNo, BigDecimal addBalance) throws WebServiceException ({

try {

ctx = new InitialContext();

javax.sqgl.DataSource ds =

(javax.sqgl.DataSource) ctx.lookup ("java:comp/env/jdbc/MyDataSource") ;

conn = ds.getConnection();

// Try to SELECT from account table by requesting a lock with FOR UPDATE NOWAIT

// NOWAIT returns error immediately if another session has the lock (in this case yes

String sglStatement = "SELECT balance FROM account " +
"WHERE account_no = 2 " +

"FOR UPDATE NOWAIT";

stmt = conn.prepareStatement (sglStatement) ;
stmt.setString(l, accountNo) ;

rs = stmt.executeQuery();

catch (NamingException nex) {
nex.printStackTrace();

throw new WebServiceException ("Database service not found: " + nex.getMessage());

catch (SQLException sex) {
sex.printStackTrace () ;

throw new WebServiceException ("SQL Exception "+ sex.getErrorCode() +" " + sex.getMessage());

catch (Exception ex) {

ex.printStackTrace();

throw new WebServiceException ("Other exception: " + ex.getMessage());
} finally {
try {
if (rs != null) { rs.close(); }
if (stmt != null) { stmt.close(); }
if (conn != null) { conn.close(); }

} catch (SQLException se) {
se.printStackTrace () ;

throw new WebServiceException ("Error closing resources " + se.getErrorCode() +" " + se.getMessage());

3) Create another class called AccountBrowser. Use same package ws. This is the actual
Web service class in this test case, done by using JAX-WS style (annotations) which is
very easy way to tell that I want to publish this code as a Web service. Copy/paste the

source code for AccountBrowser.java class file:

package ws;
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import java.math.BigDecimal;

import javax.jws.WebMethod;
import javax.jws.WebParam;

import javax.jws.WebResult;
import javax.jws.WebService;

import javax.xml.ws.WebServiceException;

@WebService (name="AccountBrowser", serviceName = "AccountService", targetNamespace = "http://ws", portName = "AccountSer-
vicePort")

public class AccountBrowser ({

@WebMethod (operationName="getAccountBalanceOk"
@WebResult (name="return")

public BigDecimal getAccountBalanceOk (@WebParam(name = "accountNo") String accountNo) throws WebServiceException {

AccountBrowserImpl accBrowser = new AccountBrowserImpl () ;

BigDecimal retBalance;

try {
retBalance = accBrowser.getAccountBalanceOk (accountNo) ;
} catch (WebServiceException ex) {

throw ex;
return retBalance;

@WebMethod (operationName="getAccountBalanceUnknown")
@WebResult (name="return")

public BigDecimal getAccountBalanceUnknown (@WebParam(name = "accountNo") String accountNo) throws WebServiceException
AccountBrowserImpl accBrowser = new AccountBrowserImpl();
BigDecimal retBalance;
try {
retBalance = accBrowser.getAccountBalanceUnknown (accountNo) ;

} catch (WebServiceException ex) {

throw ex;
return retBalance;

@WebMethod (operationName="updateAccountBalanceLock")
public void updateAccountBalanceLock (@WebParam(name = "accountNo") String accountNo,

@WebParam(name = "addBalance") BigDecimal addBalance) throws WebServiceException

AccountBrowserImpl accBrowser = new AccountBrowserImpl();

try {
accBrowser.updateAccountBalanceLock (accountNo, addBalance);
} catch (WebServiceException ex) {

throw ex;

4) Open web.xml deployment descriptor file and choose Soutce view. Copy/paste fol-

lowing content for the file:

<?xml version="1.0" encoding="UTF-8"?>
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<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee" xmlns:web="http://java.sun.com/xml/ns/javaee/web-
app 2 5.xsd" xsi:schemaLocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app 2 5.xsd" id="WebApp ID" version="2.5">
<display-name>AccountWS</display-name>
<welcome-file-list>
<welcome-file>index.html</welcome-file>
<welcome-file>index.htm</welcome-file>
<welcome-file>index.jsp</welcome-file>
<welcome-file>default.html</welcome-file>
<welcome-file>default.htm</welcome-file>
<welcome-file>default.jsp</welcome-file>
</welcome-file-list>
<servlet>
<servlet-name>AccountBrowser</servlet-name>
<servlet-class>ws.AccountBrowser</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>AccountBrowser</servlet-name>
<url-pattern>/AccountBrowser</url-pattern>
</servlet-mapping>
<resource-ref>
<res-ref-name>jdbc/MyDataSource</res-ref-name>
<res-type>javax.sqgl.DataSource</res-type>
<res-auth>Container</res-auth>
<res-sharing-scope>Shareable</res-sharing-scope>
</resource-ref>

</web-app>

5) Open geronimo-web.xml deployment descriptor file and choose Source view.

Copy/paste following content for the file:

<?xml version="1.0" encoding="UTF-8"7?><web:web-app
xmlns:app="http://geronimo.apache.org/xml/ns/j2ee/application-2.0"
xmlns:client="http://geronimo.apache.org/xml/ns/j2ee/application-client-2.0"
xmlns:conn="http://geronimo.apache.org/xml/ns/j2ee/connector-1.2"
xmlns:dep="http://geronimo.apache.org/xml/ns/deployment-1.2"
xmlns:ejb="http://openejb.apache.org/xml/ns/openejb-jar-2.2"
xmlns:log="http://geronimo.apache.org/xml/ns/loginconfig-2.0"
xmlns:name="http://geronimo.apache.org/xml/ns/naming-1.2"
xmlns:pers="http://java.sun.com/xml/ns/persistence"
xmlns:pkgen="http://openejb.apache.org/xml/ns/pkgen-2.1"
xmlns:sec="http://geronimo.apache.org/xml/ns/security-2.0"
xmlns:web="http://geronimo.apache.org/xml/ns/j2ee/web-2.0.1">
<dep:environment>
<dep:moduleId>
<dep:groupld>default</dep:groupId>
<dep:artifactId>AccountWS</dep:artifactId>
<dep:version>1.0</dep:version>
<dep:type>car</dep:type>
</dep:moduleId>
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<dep:dependencies>
<dep:dependency>
<dep:groupId>console.dbpool</dep:groupId>
<dep:artifactId>OracleXE</dep:artifactId>
</dep:dependency>
</dep:dependencies>
</dep:environment>
<web:context-root>/AccountWS</web:context-root>
<name:resource-ref>
<name:ref-name>jdbc/MyDataSource</name:ref-name>
<name:resource-link>OracleXE</name:resource-link>
</name:resource-ref>

</web:web-app>

These additions are necessary to define the Oracle datasource for our application use.

Now everything is ready for the service deployment part.

6) Add a new file under AccountWSEAR project. Choose project, right-click and New
— File. Location should be under META-INF and name application.xml. Copy/paste

following content into file:

<?xml version="1.0" encoding="UTF-8"?>
<application xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee"
xmlns:application="http://java.sun.com/xml/ns/javaee/application 5.xsd"
xsi:schemalocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/application_ 5.xsd" id="Application ID" version="5">
<display-name>
AccountWSEAR</display-name>
<module>
<web>
<web-uri>AccountWs.war</web-uri>
<context-root>AccountWS</context-root>
</web>
</module>

</application>

7) Start up Oracle XE database from menu (if not already running): Applications ->
Oracle Database 10g Express Edition -> Start Database. It takes about 30 seconds to

have the db fully running.

8) Start up the WASCE application server from the terminal using the script WASCEs-
tart.sh as root user (if not already running). You can see how the server status changes

in Data Studio, after couple of seconds. Wait until it seems to be in Started status.
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Before begin the assemble and deployment of the Web service, check that all the fol-

lowing files are now either added or modified:

AccountBrowserImpl.java
AccountBrowser.java
web.xml
geronimo-web.xml

application.xml (under EAR project)

9) When both Oracle and WASCE are up and running, choose AccountBrowser
source file, right-click it and choose Web Services — Create web service. Check that all

the options and values are like this:

{7, Debian template V05_1 [Running
Machine View Devices Help

@ Applications Places System \E’@@ = @ ‘E Sat May 5, 3121 PM
@ Java EE - tWS /src/ws) Br java - IBM Data Studio [=)[=][x]
File Edit Source Refactor Navigate Search Project Bun Window Help

J v IJ @ Task Na (=) Web' Service =) = "

Web Services
| s o
Select a service implementation or definition and move the sliders to set the level of service and client
RS Project Explorer 28 =| generation. = B |5 outline & ; =0
B & web service type: [Euttum up Java bean Web Service S ] e B " e w ¥
@
¥ & Accountws Service implementation: [ws‘A::nuntEmwssr l [E[owsa..‘] # ws
b &5 Deployment Descriptor: 4 < ‘= import declarations
P 2% Java Resources: src I EHBERIED Configuration: - java.math BigDed
¥ [=src = & 3 Server: IBM WASCE v2.1 Server < javax.jws WebMet
v E=ws 2] (%] Web service runtime: Apache Axis2 = - javax.jws Webparz
Kl AccountBrowserjavy [9 Service project: AccountWs 4 javaxjws WebResi
AccountBrowserimp Service EAR project: AccountWSEAR ’ 4 javaxjws WebSen
b m4 JavaScript Support 4 javax.xmlws Web
b = build ¥ @ AccountBrowser
< (= WebContent Client type; IJE"E By < L ® getAccountBalan:
b = META-INF T © getAccountBalan:
Configuration: No client generation.
7 [= WEB-INF -1- @ updateAccountBz
& geronimo-web xml
=lib
L=
(%) web xml - - ol
P 3= AccountWSEAR E —
b idtemp
[] Bublish the Web service
[J Monitor the Web service
Ovenwrite files without warning 4
1] m >
[ Do not show me this dialog box again. - -
%0 & @ % -0
@ = Back Next > ] I Finish ] I Cancel ]
@ I
J o* AccountBrowser java - AccountWs/srcjws J
l [student - File Browser] ][ (2 Java EE - Accountwsys.. ” B [student@debianDB: ~] ] (]
8000 @Bawmm
-_— — p—— — —

Press Finish and Data Studio starts to create and deploy the Web service on WASCE
server. If everything goes smoothly there should not be any errors reported on screen

and you should see the application deployed under the server:
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£ D g 0.1 i - vt oS - 5 | 7: |

Machine View Devices Help

Ca Applications Places System E’m@

JavalEE =TAccountWs/sre/ws g i rjava - IBM/Data’studio
File Edit Source Refactor Navigate Search Project Run Window Help

R e — e A PPN T [T = -

[EER =

[25 Project Explorer 32 = O[] AccountBrowserjava 3 = B & outline 2 =8
[~]
g ¥ try { I b 4 s o T
- 4 Accountws retBalance = accBrowser.getAccountBalanceUnknown(accountho); 3 ows
P ‘2z Deployment Descriptor: 2 ¥ ca:;l;“(,w:l;.ServlceExcapuUn ex) { b ‘= import declarations
— 24 |ava Resources: src ’ v @ AccountBrowser
}
v Hws @ getAccountBalan:
' [ AccountBros return retBalance; o getAccountBalan:
P [3] AccountBrowserimp + updateAccountBs
P =i Libraries e @iebMethod (operationName="updateAccountBalancelock")
b public veid updateAccountBalancelock(@isbParam(name = "accountMo") String accountMo,
& sre @WebParam(name = "addBalance") BigDecimal addBalance) th
P =i JavaScript Support
b = build AccountBrowserImpl accBrowser = new AccountBrowserImpl();
w7 = WebContent try {
P = axis2-web accBrowser.updateAccountBalancelock (accountho, addBalance);
b (= META-INF } catch (WebServiceException ex)
throw ex;|
= = WEB-INF
P @ classes
b 4= conf ¥
&} geronimo-web xml }
b =lb
P E=modules 2 2
b = services [ Problems | & Tasks | E= Properties 4 Servers 5 : ¥ Data Source Explorer [ snippets| & Cmnsm\e] F O & mp ﬁ]
B webxml Server State Status

- #2 AccountWSEAR
P (&5 Deployment Descriptor: 2

BM WASCE v2.1 Serve Started Synchronized

< (B ACCOUNtWSEAR Synchronized
¥ (= EarContent % Accountws Synchronized
= [= META-INF
%) application xml
® geronimo-applicatio
>
J g Writable Smart Insert | 55:22

[ [student - File Browser] |[ [ [student@debianDg: ~] || () Java EE - Accountws/s... |

P a— )

As the last step we can confirm that the service can be found and is working. Open the

Iceweasel web browser and enter following url:

http:/ /localhost:8080/ AccountWS/AccountBrowser

You should see a greeting from Axis2 Web service engine:
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Machine View Devices Help
@ Applications Places System @ 0.1]@ (] * [#] sat May S, 8:01 PM
= T TT 00

Ele Edit View History Bookmarks Iools Help
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[ Most Visited~  [@] Getting Started [5]Latest Headlinesv

‘ [@) web Service | 4+

Hi, this is 'AccountService' web service.

Done
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—
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Now the Web service is up and running,.

NOTE: A known problem during the development of this test Web service was errors
during the deployment process. Usually these errors can be solved by restarting the ap-
plication server and trying to deploy again. Wait until the WASCE server is again in

Started status and retry the Create Web Service process.

4.1.5 Create client project and test program

Now the Web service is ready and waiting for the tests. Next thing is to use the WSDL
of the service to create needed Java artifacts for the client project. First create the Java
classes from the service description and then a new client project that uses these gener-

ated classes.

1) Open a new terminal window and create a new directory structure under

/home/student:
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mkdir client
mkdir client/src

mkdir client/src/output

2) Go to client/stc directory and run following command:

wsimport -d /home/student/client/src/output -p ws -s /home/student/client/src

http://localhost:8080/AccountWS/AccountBrowser?WSDL

Now there should be a new subdirectory client/src/ws and there some new, generated
Java classes. These classes take care of the XML handling for our Java client program.

These classes are imported next to a client project.

3) Open Data Studio and create a new Java project. File — New — Project — Java
Project. Press Next. Enter a name for the client project: AccountWSClient. Accept the

rest default values:

ﬁ Debian template V03_1 [Running] - Oracle VM VirtualBex . = o - P —— —n. — — — — - { - ‘ | 5 ‘
Machine View Devices Help
(O Applications  Places  Systern \E’@@ d= @ -“-E Sat May 5, 9:08 PM
—
@ (=] New! |ava Project (53] QE]@
Fle Edit Mavigate Search Project Run Wind: =
Create a Java Project
S [ i w ~ ® »
J o I J [ e e J ¥ Create a Java project in the workspace or in an external location. 29 |2 java EE
| © o
B2 Project Explorer 53 =8 Project name: |Accountwsclient ] =0 |5z outline 2 =8
B s T Content g
B An outline is net available.
* i AccountWs @ Create new project in workspace
b B3 AccountWSEAR
b ﬁtsmp O Create project from existing source
Directory; ‘ home/student/IBM/rationalsdp/worksy 1.%H..:\.\\|t.'..-2\i—" Browse..,
|RE
]
@ Use default JRE (Currently 'jdk') Configure |RES...
) Use a project specific |RE: jdk
(O Use an execution environment JRE: | [zu=c6 1.6
-Project layout:
O Use project folder as root for sources and class files
@ Create separate folders for sources and class files Configure default...
Working set
] Add project to working sets
[£l problems Vorking sets: o Select.,. = QO ¢ ®m T E']
Server
- % Acc
A
(] [ B _
B @ l < Back " Next = l l Einish ] l Cancel ]
i 1= Accountws
[ [student - File Browser] ]L‘g [student@debianDB: ~] IL@ Java EE - IBM Data St... ][ o [web service - Icewea.. ]@ student@debianDB: ~. ] |E.-
9 )P L) @ Foeacm
L — — P ar—— — =

Press Next and Finish. And answer No to a question about changing the perspective.

Now there is a new, empty project for our client classes.
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4) Create a new folder under client source, called ws:

¢ Debian template V05_1 [Running] - Oracle VM Vi (o8

Machine  View Devices Help

@ Applications Places System \E’ﬂ@ = @ *E Sat May 5, 9:18 PM
@ Java EE - IBM Data Studio [=][=][x]

J i~ IJ [¥) Task Navigator » J o~ Folder B s »

Create a new folder resource,
|81~ 5 o~
[ Project Explorer 52 =a Enter or select the parent folder; = 0 | 8 outline 52 =8
= = AccountWSClient/src =
5 ‘
b 24 Accountws An outline is not available.
J
= 24 AccountWsClient b g‘;‘AccountWS
b G src = & Accountwsclient
= (= bin
;mne sysem bren
P & AccountwSEAR b & AccountwSEAR
v
b temp b L temp
Folder name: [w5|
® Einish ] [ Cancel
[2! Problems : ; o, 0 H&F m g~ EI]
Server State Status
- B IBM WASCE v2.1 Server z § Started Synchronized
< (8 AccountWSEAR Synchronized
% Accountws Synchronized
2
J o* (= src - AccountWsclient J
:l . [student - File Browser] ]@ [student@debianDB: ~] IL@ Java EE - IBM Data St... ” ¢4 [Web Service - Icewea... ]@ student@debianDB: ~... ] ,E.-
9 )P L0 @ Eoxeacm
P—— = = —

5) Choose the new subfolder ws, right-click and Importt... Choose General — File Sys-

tem — Next.

6) Browse to the generated client classes /home/student/client/stc and choose direc-

tory ws. Press OK. Choose all the Java classes from the right-side list and press Finish:
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-
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b E=src
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b %ACCWMWSEAR [1] GetAccountBalanceUnknown.java
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[] Overwrite existing resources without warning
) Create complete folder structure
@ Create selected folders only
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Server
= EBIIBM WA
. ® < Back H Next> | I Finish ] I Cancel ]
< (§ Acc
(% Attourmw YITCTTOTZET
@ | [2]
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Now the generated Java artifacts should be in the client project under ws fold-
er/package. The generated Java classes provide all the needed methods and classes to

implement a Java client for the Web service.

7) Now add the final class to client project. Choose package/folder ws, right-click and

New — Class. Use the same package ws and name TestClient. And finish.

8) Copy/paste following source code for the class content.

package ws;
import java.math.BigDecimal;
import javax.xml.ws.WebServiceRef;
public class TestClient {
@WebServiceRef
private static AccountService service;
public static void main(String[] args) {
BigDecimal result = new BigDecimal(0.0);
BigDecimal addBalance = new BigDecimal (0.0);
String accountNo;

service = new AccountService();

AccountBrowser accBrowser = service.getAccountServicePort();
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// First scenario 1 with correct account
accountNo = "A10001";
try {
System.out.println("Call getAccountBalanceOk() with account " + accountNo);
result = accBrowser.getAccountBalanceOk (accountNo) ;
System.out.println("Result from getAccountBalanceOk() with account " + accountNo + ": " + result.toString());
} catch (WebServiceException Exception wex) {

" + wex.getMessage());

System.out.println("Fault from getAccountBalanceOk() account " + accountNo + ":
} catch (Exception ex) {

System.out.println("Other error from getAccountBalanceOk() account " + accountNo + ": " + ex.getMessage());

// Scenario 2 with incorrect account (not found)
accountNo = "A10002";
try |
System.out.println("\nCall getAccountBalanceOk() with account " + accountNo) ;
result = accBrowser.getAccountBalanceOk (accountNo) ;
System.out.println("Result from getAccountBalanceOk() with account " + accountNo + ": " + result.toString());
} catch (WebServiceException Exception wex) {
System.out.println("Fault from getAccountBalanceOk() account " + accountNo + ": " + wex.getMessage());
} catch (Exception ex) {

" + ex.getMessage());

System.out.println("Other error from getAccountBalanceOk() account " + accountNo +

// Scenario 3 with incorrect object in query (account2 table, not exist)
accountNo = "A10001";
try {
System.out.println("\nCall getAccountBalanceUnknown () with account " + accountNo) ;
result = accBrowser.getAccountBalanceUnknown (accountNo) ;
System.out.println("Result from getAccountBalanceUnknown () with account " + accountNo + ": " + re-
sult.toString());

} catch (WebServiceException Exception wex) {

System.out.println ("Fault from getAccountBalanceUnknown () account + accountNo + + wex.getMessage());
} catch (Exception ex) {
System.out.println ("Other error from getAccountBalanceUnknown () account " + accountNo + ": " +
ex.getMessage ()) ;

}

// Scenario 4 with a locked record, only testing a lock situation, not really updating!
accountNo = "A10001";
addBalance = new BigDecimal (125.00);
try {
System.out.println("\nCall updateAccountBalanceLock() with account " + accountNo + " adding amount " + addBa-
lance.toString());
accBrowser.updateAccountBalanceLock (accountNo, addBalance);
System.out.println ("Successful return from updateAccountBalanceLock()");
} catch (WebServiceException Exception wex) {
System.out.println("Fault from updateAccountBalanceLock() account " + accountNo + " adding amount " + addBa-
lance.toString() + ": " + wex.getMessage());
} catch (Exception ex) {
System.out.println("Other error from updateAccountBalanceLock() account " + accountNo + " adding amount " +
addBalance.toString() + ": " + ex.getMessage());

}

This is now a test program to test our Web service scenarios. See more in the Results

section. (Chong 2010, 131-136.)
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4.2 Java/.NET

In this test case a .NET Web service is created and deployed to a web server. Then the
service is called from a Java client program. The Web service is a bit more simple than
in Java Web service case, the exceptions in the fault scenarios are just thrown out from
service instead of implementing the database connection (ADO.NET) in reality. Oth-

erwise this includes similar test cases like in Java-Java.

4.2.1 Mono setup and use

Mono offers a light-weight web server for this kind of test purposes. The server is
called XSP and here are instructions how to set-up and use it as the container for Web

service. There is already some installation of Mono in Debian virtual environment, but

XSP needs to be installed.

1) Open terminal and login as root. Install Mono XSP by running this command:

student@debianDB:~$ su root
Password:
root@debianDB: /home/student# sudo apt-get install mono-xsp2 mono-xsp2-base asp.net2-

examples

This should install the needed server for NET Web service use. Output is like this:

Reading package lists... Done
Building dependency tree
Reading state information... Done
The following NEW packages will be installed:
asp.net2-examples mono-xsp2 mono-xsp2-base
0 upgraded, 3 newly installed, 0 to remove and 149 not upgraded.
Need to get 277 kB of archives.
After this operation, 1,425 kB of additional disk space will be used.
Get:1 http://ftp.fi.debian.org/debian/ squeeze/main mono-xsp2-base all 2.6.5-3 [71.8 kB]
Get:2 http://ftp.fi.debian.org/debian/ squeeze/main mono-xsp2 all 2.6.5-3 [78.4 kB]
Get:3 http://ftp.fi.debian.org/debian/ squeeze/main asp.net2-examples all 2.6.5-3 [127 kB]
Fetched 277 kB in 0s (753 kB/s)
Preconfiguring packages
Selecting previously deselected package mono-xsp2-base.
(Reading database ... 140402 files and directories currently installed.)
Unpacking mono-xsp2-base (from .../mono-xsp2-base 2.6.5-3 all.deb)
Selecting previously deselected package mono-xsp2.
Unpacking mono-xsp2 (from .../mono-xsp2 2.6.5-3 all.deb)

Selecting previously deselected package asp.net2-examples.
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Unpacking asp.net2-examples (from .../asp.net2-examples 2.6.5-3 all.deb)
Processing triggers for man-db

Setting up mono-xsp2-base (2.6.5-3)

Setting up mono-xsp2 (2.6.5-3)

Using Mono XSP 2 port: 8082

Binding Mono XSP 2 address: 0.0.0.0

Setting up asp.net2-examples (2.6.5-3)

root@debianDB: /home/student#

Now the rest can be done as student user.

2) Create a directory for the source code, for example /home/student/monoservice.
Basically, the Web service source code can be saved in this directory and then from the

same directory start the XSP server and deploy the service to server.

3) Go to /home/student/monoservice directory and create a new file AccountBrows-

er.asmx. Copy/paste following code as the file content and save:

<%@ WebService Language="C#" Class="AccountService.AccountBrowser" %>

using System;

using System.Web.Services;

using System.Web.Services.Protocols;
using System.Xml.Serialization;

using System.Xml;

namespace AccountService
{
[WebService (Namespace = "http://ws/AccountBrowser")]
public class AccountBrowser : WebService
{
[WebMethod]
public decimal getAccountBalanceOk (String accountNo)
{

decimal balance = 0.0m;

// In this test case account number Al10001 returns a valid balance
// from the service, but all other values throw an exception

// (no data found). Simulated database error.

if (accountNo == "A10001") {
balance = 300.00m;
return balance;

} else {

// Build the detail element of the SOAP fault.

System.Xml.XmlDocument doc = new System.Xml.XmlDocument () ;

System.Xml.XmlNode node = doc.CreateNode (XmlNodeType.Element,
SoapException.DetailElementName.Name,

SoapException.DetailElementName.Namespace) ;

// Build specific details for the SoapException.
// Add first child of detail XML element.
System.Xml.XmlNode details =

doc.CreateNode (XmlNodeType.Element, "message", "http://ws/");

// Bppend details to node
node.AppendChild (details) ;
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//Throw the exception

SoapException se = new SoapException("No data found",
SoapException.ServerFaultCode,
Context.Request.Url.AbsoluteUri ,

node) ;

throw se;

return balance;

[WebMethod]
public decimal getAccountBalanceUnknown (String accountNo)
{

decimal balance = 0.0m;

// In this test case a query to an unknown database object is simulated.

// As a result an SQL error is returned out from the service.

// Build the detail element of the SOAP fault.

System.Xml.XmlDocument doc = new System.Xml.XmlDocument () ;

System.Xml.XmlNode node = doc.CreateNode (XmlNodeType.Element,
SoapException.DetailElementName.Name,

SoapException.DetailElementName.Namespace) ;

// Build specific details for the SoapException.
// Add first child of detail XML element.
System.Xml.XmlNode details =

doc.CreateNode (XmlNodeType.Element, "message", "http://ws/");

// Bppend details to node
node.AppendChild (details) ;

//Throw the exception

SoapException se = new SoapException("SQL error",
SoapException.ServerFaultCode,
Context.Request.Url.AbsoluteUri ,

node) ;

throw se;

return balance;

[WebMethod]
public void updateAccountBalanceLock (String accountNo, decimal addBalance)

{

// In this test case a database lock situation is simulated. Another session

// has reserved a record and an SQL error is returned from the service.

// Build the detail element of the SOAP fault.

System.Xml.XmlDocument doc = new System.Xml.XmlDocument () ;

System.Xml.XmlNode node = doc.CreateNode (XmlNodeType.Element,
SoapException.DetailElementName.Name,

SoapException.DetailElementName.Namespace) ;
// Build specific details for the SoapException.
// Add first child of detail XML element.
System.Xml.XmlNode details =
doc.CreateNode (XmlNodeType.Element, "message",
"http://ws/");

//details.setValue ("Record locked for another session");

// Bppend details to node
node.AppendChild (details) ;

//Throw the exception
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SoapException se = new SoapException ("Record locked",
SoapException.ServerFaultCode,
Context.Request.Url.AbsoluteUri ,

node) ;

throw se;

(Microsoft 2012. Handling and Throwing Exceptions in XML Web Services.)

4) From the same directory run command “xsp2” and the server will start and run as
long as you don't press enter again in the same terminal window. This will also make
the new AccountBrowser.asmx available for use on server.

5) Open Iceweasel internet browser and enter following url:

http://localhost:8080/AccountBrowser.asmx

If there are no compilation errors or other problems, you should see the Web service

page like this:
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(| Debian template V05_1 [Running] - Oracle VM VirtualBox - — -4 -

Machine View Devices Help

@ Applications Places System E@@ nﬂm (L] * 2] Thu May 10, 7:12 PM
(&) ountBrowsen Web: “lceweasel
File Edit wiew History Bookmarks Tools Help

& v 5 i l@ http:/flocalhost:8080/AccountBrowser.asmx Vl ﬁv

[5 Most Visited v [g] Getting Started [5]Latest Headlines v

| [8) AccountBrowser Web Service | %

AccountBrowser

Querview

Senice Description
Client prax Description has notbeen pravided

getAccountBalanceOk
getAccountBalanceUnknoun
updateAccountBalancelock

getAccountBalanceOk
getAccountBalanceUnknoun
updateAccountBalancelock

Done

|&5) [ |5 monoservice - File Bro... | [ student@debianDB: ... ||| [AccountBrowser.asm... | # AccountBrowser Web ... | ]

(LA -(_‘éomtxmL

[ i aal — =

If this page is shown then the NET Web service is up and running,.

The XSP server stops when you press enter in the terminal window where you started

the service. (Mono Project 2012. Writing a Web service.)

4.2.2 Create a Java client to consume the NET Web service

Now the NET Web service is up and running and we can create a Java test client for
the service. This is done in the same way as the client project was done in Java-Java
part. Make sure that XSP and the Web service is up and running when start creating

the client.

1) Open new terminal and create new directories under /home/student/client.

mkdir mono
mkdir mono/src

mkdir mono/src/output
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2) Go to directory /home/student/client/mono/stc and issue command:

wsimport -d /home/student/client/mono/src/output -s /home/student/client/mono/src

http://localhost:8080/AccountBrowser.asmx?wsdl

This should now create needed Java artifacts for a client project that accesses the new
NET Web service. Don't worty about the warnings about some non-standard patts in
WSDL, we only need the one version that IS created under

mono/src/ws/accountbrowser.

3) Open IBM Data Studio and choose New — Project — Java Project. Press Next.
Enter project name MonoWSClient and accept the rest of default values by pressing

Finish. Choose No when asking about change of Perspective.

4) Open the MonoWSClient project and choose stc folder. Create new folder structure

(New — Folder) stc/ws/accountbrowser. Now it should look like this:

|| Debian template V05_1 [Running] - Oracle VM VirtualBox

Ela| = |
o Applications Places System @ aj}@ @ * 2] ThuMay 10, 8:52 PM
E] JavalEE = [BMIDatalstudiol B

File Edit Navigate Search Project Run Window Help

(] ‘@l ) Task Navigatorv | 3> @ @~ | B G | =@ - | @ | R 121 ‘\fjava EE| »
=
[ Project Explorer &2 =8 = B | 5 outline 2 =8
5% ~ An outline is net available.
P #4 Accountws
P 2 AccountwscClient
b 33 AccountwSEAR
- =4 MonowSClient
= [H#src
3 ws.accountbrowser
v (= src
Z [=ws
=
P =i JRE System Library [jdk]
b Stemp
[£ Problems | &) Tasks | = Properties | 4 Servers [ Data Source Explorer | {2 Snippets | B Conscle &2 s =08
No consoles to display at this time.
(<] i [ )
d (= accountbrowser - MonoWSClient/srcjws
|E9| [ |2 accountbrowser - File ... | B [student@debianDB: ... | [ student@debianDB: ... | (Z) Java EE - IBM Data Stu... @

® {3 | & [#] oea ctre

[ i el el ——mal =
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5) Keep folder accountbrowser selected, right-click and choose Import — File system

— Next.

6) Browse to /home/student/client/mono/stc/ws/ and choose accountbrowser di-

rectory — OK.

7) Choose all the individual classes from the right-side list and press Finish:

Machine View Devices Help

@ Applications Places System E’ﬁ@ I& @ * E Thu May 10, 9:03 PM

@ Java EE - IBM Data Studio [=)[=][x]
File Edit Navigate Search Project Run Window Help
([=F (@] | gresknavigators |5~ - @ | B 6+ | @ - | @ | 2 O |Bavace| ”
S 5|
. -
R Project Explorer 52 =8 File system B = 8 | 5= outline 2 =8
Import resources from the local file system. iz f
& v P ' 7| An outline is not available.
b $2 Accountws
b ﬁA::nuntWSC\ient From directory: | /home/student/client/mono/srefws/accountbrowser ‘ v l [ Browse... ]
> A HWSEAR
% ceoun | = & accountbrowser m AccountBrowserjava
~ M WSClient
& Mona en m AccountBrowserSoap java
= [H#src
b [1] GetAccountBalanceok java
B it
£ ws.accountbrowser [J] GetAccountBalanceOkResponse java
-
& sre [J] GetAccountBalanceUnknown java
-
= ws [l GetAccountBalanceUnknownResponse java
-
U1 [T ohiertFartorviava
D =k RE System Library [jdk] a 1B}
bt
iwtemp [ Filter Types... l [ Select All l [ Deselect All
Into folder: [MnnuWSChent[arcfwsfaccnuntbmwsar l [ Browse...
-Option
[J Dverwrite existing resources without warning
() create complete folder structure
@ Create selected folders only
[E: Problems Fg~ =08
No consoles
@ < Back “ et > ‘ [ Finish ] [ Cancel
@  §p
J e (= accountbrowser - MonoWSClient/srcjws
@ accountbrowser - File .., ] [student@debianDB: ... ] student@debianDB: ... ][ (2 Java EE - BM Data Stu... |E.-
QOF 3 O [Eloxeacr
[ o= = — = - =

Now the generated artifacts are added to our project.

8) Add another Java class under same directory (/stc/ws/accountbrowset), called

TestClient. Copy/paste following code into class file:

package ws.accountbrowser;
import java.math.BigDecimal;

import javax.xml.soap.SOAPException;

import javax.xml.ws.WebServiceRef;
public class TestClient {

@WebServiceRef

private static AccountBrowser service;
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public static void main(String[] args) {

BigDecimal result = new BigDecimal (0.0);
BigDecimal addBalance = new BigDecimal(0.0);
String accountNo;

service = new AccountBrowser () ;

AccountBrowserSoap accBrowser = service.getAccountBrowserSoap();

// First scenario 1 with correct account
accountNo = "A10001";
try |
System.out.println("Call getAccountBalanceOk() with account " + accountNo) ;

result = accBrowser.getAccountBalanceOk (accountNo) ;

System.out.println("Result from getAccountBalanceOk() with account " + accountNo + " + result.toString());

} catch (Exception ex) {

System.out.println("Other error from getAccountBalanceOk() account " + accountNo + + ex.getMessage());

// Scenario 2 with incorrect account (not found)
accountNo = "A10002";

try {

"

System.out.println("\nCall getAccountBalanceOk() with account + accountNo) ;

result = accBrowser.getAccountBalanceOk (accountNo) ;
System.out.println("Result from getAccountBalanceOk() with account " + accountNo + ": " + result.toString());

} catch (Exception ex) {

System.out.println("Other error from getAccountBalanceOk() account + accountNo + + ex.getMessage());

// Scenario 3 with incorrect object in query (account2 table, not exist
accountNo = "A10001";
try

System.out.println("\nCall getAccountBalanceUnknown () with account + accountNo) ;

result = accBrowser.getAccountBalanceUnknown (accountNo) ;

System.out.println("Result from getAccountBalanceUnknown () with account " + accountNo + ": " + re-
sult.toString());
} catch (Exception ex) {
System.out.println("Other error from getAccountBalanceUnknown () account " + accountNo + ": " +

ex.getMessage ());
}

// Scenario 4 with a locked record, only testing a lock situation, not really updating!
accountNo = "A10001";
addBalance = new BigDecimal (125.00);
try {
System.out.println("\nCall updateAccountBalanceLock() with account " + accountNo + " adding amount " + addBa-
lance.toString());
accBrowser.updateAccountBalanceLock (accountNo, addBalance);
System.out.println("Successful return from updateAccountBalanceLock()");
} catch (Exception ex) {
System.out.println("Other error from updateAccountBalanceLock() account " + accountNo + " adding amount " +
addBalance.toString() + ": " + ex.getMessage());

}

This is now a test program to test our Web service scenarios. See more in the Results

section.
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4.3 .NET/Java

Use the Java Web service created during the Java-Java part and create a .NET client
program to access the service. Mono offers the wsdl command that reads the Web ser-

vice description from the running service or from a file.

4.3.1 Generate NET artifacts from WSDL

1) Open new terminal session and create a new directory /home/student/monoclient.

2) Make sure that the Java Web service is up and running on WASCE server.

3) Go to the new directory monoclient and enter following command in terminal:

wsdl http://localhost:8080/AccountWS/AccountBrowser?WSDL

This command accesses the Web service description (WSDL) and should create the

needed C# artifacts for a local stub. In this case the generation is done with a warning:

student@debianDB:~/monoclient$ wsdl http://localhost:8080/AccountWS/AccountBrowser?WSDL
Web Services Description Language Utility

Mono Framework v2.0.50727.1433
There where some warnings while generating the code:
http://localhost:8080/AccountWS/AccountBrowser?WSDL
- This web reference does not conform to WS-I Basic Profile vl1.1
R2718: A wsdl:binding in a DESCRIPTION MUST have the same set of
wsdl:operations as the wsdl:portType to which it refers.
* Binding 'AccountServicePortBinding', in Service Description

'http://ws'

Writing file 'AccountService.cs'

4) Now a C# source code is created in the directory, but with warnings. Next step is to

try to compile this program:

student@debianDB:~/monoclient$ mcs /target:library AccountService.cs -r:System.Web.Services
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The compilation should produce a usable local stub for client program use, but the re-

sult is a compilation error:

AccountService.cs (151,84): error CS0234: The type or namespace name AsyncCompletedEven-
tArgs' does not exist in the namespace “System.ComponentModel'. Are you missing an assembly
reference?

AccountService.cs(170,89): error CS0234: The type or namespace name  AsyncCompletedEven-
tArgs' does not exist in the namespace “System.ComponentModel'. Are you missing an assembly
reference?

Compilation failed: 2 error(s), 0 warnings

student@debianDB:~/monoclient$

The use of Mono library program wsdl fails to understand the Java Web service de-
scription and the local stub (AccountService.dll) can not be created. (Mono Project

2012. Consuming a Web service.)

This result means that the WSDL documents are not always 100% perfect and may
need some manual adjustment. In this case the Mono wsdl command does not under-
stand the default Web service description from the Java Web service deployed on
WASCE. This test case is left for possible further investigation in the future and also
acts as an example of a non-compatible Web service description or implementation by
default. In Internet forums there are several notes about the same issue with Mono
parsing a WSDL and some need for altering the description somehow (Stackover-

flow.com 2011. Mono wsdl tool fails to parse salesforce enterprise.wsdl).

4.3.2 Create a .NET client program

In this test case there was no need to create a client program now because the needed

Web service stub could not be created successfully.

5 Results

Here are the test results from each scenario and test run.
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5.1 Java/Java

The Java test client is run two times to show the different result in the last of the in-
cluded test scenarios in the program (updateAccountBalancelLock). The SOAP opera-

tions / Java methods tested are following ones in this order:

1) getAccountBalanceOk() with a valid account number (A10001) that exists in the da-

tabase (test runs 1 and 2)

2) getAccountBalanceOk() with an invalid account number (A10002), data not found

in database (test runs 1 and 2)

3) getAccountBalanceUnknown() with any account number, resulting in an SQL error

due to non-existing database object (test runs 1 and 2)

4) updateAccountBalanceLLock() first without the record locked, resulting in a success-

ful response from service (Test run 1 only)

5) updateAccountBalancelock() with a database lock acquired by another session, re-

sulting in an SQL error from the lock situation (Test run 2 only)

5.1.1 Plain TestClient run without database lock

In Data Studio, choose TestClient class, right-click and Run As — Java Application.
Following results are printed out on Data Studio console, call and result from each

Web service call in our TestClient program.

Call getAccountBalanceOk() with account A10001

Result from getAccountBalanceOk() with account A10001: 300

Call getAccountBalanceOk() with account A10002

Fault from getAccountBalanceOk() account A10002: SQL Exception 0 No data found
Call getAccountBalanceUnknown () with account A10001
Fault from getAccountBalanceUnknown () account A10001: SQL Exception 942 ORA-00942: table or

view does not exist

Call updateAccountBalanceLock () with account A10001 adding amount 125
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Successful return from updateAccountBalanceLock ()

The SOAP requests and responses are shown here in the same order from the same

Web service operations:

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:getAccountBalanceOk>
<!--Optional:-->
<accountNo>A10001</accountNo>
</ws:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>
Response (successful):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<ns2:getAccountBalanceOkResponse xmlns:ns2="http://ws">
<return>300</return>
</ns2:getAccountBalanceOkResponse>
</soapenv:Body>

</soapenv:Envelope>
Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:getAccountBalanceOk>
<!--Optional:-->
<accountNo>A10002</accountNo>
</ws:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>
Response (fault, no data found):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<soapenv:Fault>
<faultcode>soapenv:Server</faultcode>
<faultstring>SQL Exception 0 No data found</faultstring>
<detail>
<ns2:WebServiceException xmlns:ns2="http://ws">

<message>SQL Exception 0 No data found</message>
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</ns2:WebServiceException>
</detail>
</soapenv:Fault>
</soapenv:Body>

</soapenv:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:getAccountBalanceUnknown>
<!--Optional:-->
<accountNo>A10001</accountNo>
</ws:getAccountBalanceUnknown>
</soapenv:Body>

</soapenv:Envelope>

Response (fault, account2 table not exist):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<soapenv:Fault>
<faultcode>soapenv:Server</faultcode>
<faultstring>SQL Exception 942 ORA-00942: table or view does not ex-—
ist</faultstring>
<detail>
<ns2:WebServiceException xmlns:ns2="http://ws">
<message>SQL Exception 942 ORA-00942: table or view does not exist</message>
</ns2:WebServiceException>
</detail>
</soapenv:Fault>
</soapenv:Body>

</soapenv:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:updateAccountBalanceLock>
<!--Optional:-->
<accountNo>A10001</accountNo>
<!--Optional:-->
<addBalance>75.00</addBalance>
</ws:updateAccountBalanceLock>
</soapenv:Body>

</soapenv:Envelope>

Response (successful, return type is void):
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<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<ns2:updateAccountBalanceLockResponse xmlns:ns2="http://ws"/>
</soapenv:Body>

</soapenv:Envelope>

5.1.2 TestClient run with a database lock

This is otherwise same TestClient run, but first a lock situation is created in the data-

base.

1) Open Applications — Oracle Database 10g Express Edition — Run SQL Com-

mand Line. Enter following commands to acquire a lock in the database table:

"¢ Debian template V05_1 [Running] - Oracle VM VirtualBox o S|

Machine View Devices Help

o Applications Places System @@Lé

dfm 4§ 5] sat May 5, 10:24 PM

_SQLrPlus

File Edit View Terminal Help

sQL*Plus: Release 10.2.0.1.0 - Production on Sat May 5 22:23:03 2012
Copyright (c) 1982, 2005, Oracle. All rights reserved.

sSqQL> conn student/Studentl@xe

Connected.

SQL> set autocommit off

SQL> update account set balance = balance + 45 where account_no = 'A10001';

1 row updated.

sqL>

{\ ‘B student@debianDB: ~ || [ [student@debianDB: ... G .
Q&1 B Rloxeacr
T — =

[Java EE - IBM Data St... || [@] SQL*Plus

Do NOT enter COMMIT or ROLLBACK before running the Java TestClient now.
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2) Run the TestClient now again and the results are following. Otherwise the same, but
the last operation returns fault because of the lock situation. After running the

TestClient you can issue ROLLBACK in SQL window.

Call getAccountBalanceOk() with account A10001
Result from getAccountBalanceOk() with account A10001: 300

Call getAccountBalanceOk() with account A10002
Fault from getAccountBalanceOk() account A10002: SQL Exception 0 No data found

Call getAccountBalanceUnknown () with account A10001
Fault from getAccountBalanceUnknown () account A10001: SQL Exception 942 ORA-00942: table or

view does not exist

Call updateAccountBalanceLock() with account A10001 adding amount 125
Fault from updateAccountBalancelLock () account A10001 adding amount 125:

SQL Exception 54 ORA-00054: resource busy and acquire with NOWAIT specified

The SOAP requests and responses are shown here in the same order from the same

Web service operations:

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:getAccountBalanceOk>
<!--Optional:-->
<accountNo>A10001</accountNo>
</ws:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>
Response (successful):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<ns2:getAccountBalanceOkResponse xmlns:ns2="http://ws">
<return>300</return>
</ns2:getAccountBalanceOkResponse>
</soapenv:Body>

</soapenv:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">

<soapenv:Header/>

<soapenv:Body>
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<ws:getAccountBalanceOk>
<!--Optional:-->
<accountNo>A10002</accountNo>
</ws:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>

Response (fault, no data found):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<soapenv:Fault>
<faultcode>soapenv:Server</faultcode>
<faultstring>SQL Exception 0 No data found</faultstring>
<detail>
<ns2:WebServiceException xmlns:ns2="http://ws">
<message>SQL Exception 0 No data found</message>
</ns2:WebServiceException>
</detail>
</soapenv:Fault>
</soapenv:Body>

</soapenv:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:getAccountBalanceUnknown>
<!--Optional:-->
<accountNo>A10001</accountNo>
</ws:getAccountBalanceUnknown>
</soapenv:Body>

</soapenv:Envelope>

Response (fault, account2 table not exist):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<soapenv:Fault>
<faultcode>soapenv:Server</faultcode>
<faultstring>SQL Exception 942 ORA-00942: table or view does not ex-—
ist</faultstring>
<detail>
<ns2:WebServiceException xmlns:ns2="http://ws">
<message>SQL Exception 942 ORA-00942: table or view does not exist</message>
</ns2:WebServiceException>
</detail>
</soapenv:Fault>
</soapenv:Body>
</soapenv:Envelope>

Request:
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<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:ws="http://ws">
<soapenv:Header/>
<soapenv:Body>
<ws:updateAccountBalanceLock>
<!--Optional:-->
<accountNo>A10001</accountNo>
<!--Optional:-->
<addBalance>75.00</addBalance>
</ws:updateAccountBalanceLock>
</soapenv:Body>

</soapenv:Envelope>
Response (fault, record is locked by another session now) :

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
<soapenv:Body>
<soapenv:Fault>
<faultcode>soapenv:Server</faultcode>
<faultstring>SQL Exception 54 ORA-00054: resource busy and acquire with NOWAIT
specified</faultstring>
<detail>
<ns2:WebServiceException xmlns:ns2="http://ws">
<message>SQL Exception 54 ORA-00054: resource busy and acquire with NOWAIT
specified</message>
</ns2:WebServiceException>
</detail>
</soapenv:Fault>
</soapenv:Body>

</soapenv:Envelope>

NOTE: A known issue with this configuration is that if the UPDATE statement in the
database console seems to halt and take forever, you have to cancel and do the follow-
ing and then continue this test run: 1. Shutdown WASCE, 2. shutdown database. 3.

Start database again and 4. start WASCE again. Now it should work again. Don't know
why this issue happens, maybe there is some connection state or limit somewhere that

causes the problem.

5.2 Java/.NET

Use Java test client to test the NET Web service. The Java test client is run once to
show the tesults on console. The SOAP operations / Java methods tested are follow-

ing ones in this order:
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1) getAccountBalanceOk() with a valid account number (A10001) that exists in the da-

tabase

2) getAccountBalanceOk() with an invalid account number (A10002), data not found

in database

3) getAccountBalanceUnknown() with any account number, resulting in an SQL error

due to non-existing database object

4) updateAccountBalancel.ock() with a database lock acquired by another session, re-

sulting in an SQL error from the lock situation

5.2.1 Test client run

In Data Studio, choose TestClient class, right-click and Run As — Java Application.
Following results are printed out on Data Studio console, call and result from each
Web service call in our TestClient program.

Call getAccountBalanceOk() with account A10001
Result from getAccountBalanceOk () with account A10001: 300.00

Call getAccountBalanceOk () with account A10002

Other error from getAccountBalanceOk() account A10002: No data found

Call getAccountBalanceUnknown () with account A10001

Other error from getAccountBalanceUnknown () account A10001: SQL error

Call updateAccountBalanceLock() with account A10001 adding amount 125

Other error from updateAccountBalanceLock () account A10001 adding amount 125: Record locked

The SOAP requests and responses are shown here in the same order from the same

Web service operations:

Request (with valid account number):

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:acc="http://tempuri.org/AccountBrowser">
<soapenv:Header/>
<soapenv:Body>
<accl:getAccountBalanceOk xmlns:accl="http://ws/AccountBrowser">

<!--Optional:-->
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<accl:accountNo>A10001</accl:accountNo>
</accl:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>

Response:

<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/socap/envelope/">
<soap:Body>
<getAccountBalanceOkResponse xmlns="http://ws/AccountBrowser">
<getAccountBalanceOkResult>300.00</getAccountBalanceOkResult>
</getAccountBalanceOkResponse>
</soap:Body>

</soap:Envelope>

Request (with non-existing account number) :

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:acc="http://tempuri.org/AccountBrowser">
<soapenv:Header/>
<soapenv:Body>
<accl:getAccountBalanceOk xmlns:accl="http://ws/AccountBrowser">
<!--Optional:-->
<accl:accountNo>A10002</accl:accountNo>
</accl:getAccountBalanceOk>
</soapenv:Body>

</soapenv:Envelope>

Response:

<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<soap:Fault>
<faultcode>soap:Server</faultcode>
<faultstring>No data found</faultstring>
<faultactor>http://localhost:8080/AccountBrowser.asmx</faultactor>
<detail>
<detail>
<message xmlns="http://ws"/>
</detail>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:acc="http://tempuri.org/AccountBrowser">
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<soapenv:Header/>
<soapenv:Body>
<accl:getAccountBalanceUnknown xmlns:accl="http://ws/AccountBrowser">
<!--Optional:-->
<accl:accountNo>A10001</accl:accountNo>
</accl:getAccountBalanceUnknown>
</soapenv:Body>

</soapenv:Envelope>

Response:

<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<soap:Fault>
<faultcode>soap:Server</faultcode>
<faultstring>SQL error</faultstring>
<faultactor>http://localhost:8080/AccountBrowser.asmx</faultactor>
<detail>
<detail>
<message xmlns="http://ws"/>
</detail>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>

Request:

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:acc="http://tempuri.org/AccountBrowser">
<soapenv:Header/>
<soapenv:Body>
<accl:updateAccountBalancelock xmlns:accl="http://ws/AccountBrowser">
<!--Optional:-->
<accl:accountNo>A10001</accl:accountNo>
<accl:addBalance>45</accl:addBalance>
</accl:updateAccountBalanceLock>
</soapenv:Body>

</soapenv:Envelope>

Response:
<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/socap/envelope/">
<soap:Body>
<soap:Fault>
<faultcode>soap:Server</faultcode>
<faultstring>Record locked</faultstring>
<faultactor>http://localhost:8080/AccountBrowser.asmx</faultactor>

<detail>
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<detail>
<message xmlns="http://ws"/>
</detail>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>

5.3 .NET/Java

In this study we were not able to produce a working .NET client out from an existing

Java Web service. No test results from this scenario.

6 Conclusions

This thesis work and study shows that there are some differences in the Web services

standards implementations depending on the product manufacturer or contributor. All
the basic standard functionality has been implemented, but there are some flavors too.
It is interesting to create same test cases with different tools and check the results. This

time a part of the tests went like expected, only one part failed with default values.

The scenarios and set ups in this study are definitely not the only options, but these
were chosen to demonstrate the idea of Web services in practice. Same kind of scena-
rios could be done in other environments too. For example, one could implement the
same idea with DB2 database and services. If the DBMS provides the tools to create
Web services based on existing procedures etc., it could be also tested in the same

manner.

The NET Web service created in this work could be enhanced with the real database
connection and functionality (ADO.NET). And the Java Web service could be further
developed and try custom FaultBean classes and get them working and return a good

fault response from the service.

The problematic .NET client generation with Mono also deserves a second look, but it

may require some manual work with the Java Web service WSDL file. Or maybe the
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future releases of Mono/wsdl library can understand the service description made with

Java during this study.

During this study there has been valuable test and use of the chosen tools and tech-
nologies in Debian virtual laboratory: Web services with IBM WASCE and Mono XSP
servers and Oracle database use with WASCE etc. This can further lead to new kinds

of usage of these tools in this learning environment.
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Appendixes

Appendix 1. A mind map of the Web services world
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