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Background

Web Services have been positioned as a key enabler to
EAl and B2B integration

Web Services are:
- self-contained, modular software components

- compliant with open, industry standards (XML, HTTP)
- can be located and invoked across the Internet

Key benefits include:
- lower overall integration costs e

- a higher degree of reusability Registry
- potential for new revenue streams

Web Web
Service Service
Requestor Provider
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Solutions an

Introdu e
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“ Many companies investigating the use of web services

" Cost required to get started might pose a huge barrier
- high-priced platforms may not be an option
- teams may look to open source to get started
" Presentation objectives:
- present a lifecycle for web services development
- introduce open source tools for development
- share key learnings in using some of these tools

The hope is that you will gain valuable knowledge to
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Approach

Scenario
- HotSpell, a new Internet-based startup company
- creating a weather forecast service for consumers
- has selected Java as underlying development platform
- wishes to expose application as a web service
You will be led through the entire software lifecycle to

develop, deploy, and manage the service using open
source tools

Initial Developing Creating

Monitoring
Configuration Java Components Web Service

and Testing
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Initial Configuratio HPWORLD)2003
Selecting a Linux D

Why Linux?
- lower development and deployment costs
- flexibility to distribute and modify source code
- strong Internet-based capabilities debian

Why Debian Linux?

- most vendor-neutral (“open source only” policy)
- provides an easy-to-use interface for installing packages

Key learnings:

- provides both Unix and Windows look-and-feel

- Linux is not a single development platform

- installation made easier with aptitude and HP’s PTK
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Initial Configuratio HPWORLD)2003
Selecting a Databa

Evaluated two open source database offerings

- PostgreSQL considered more robust in SQL support
- MySQL designed for speed at the cost of features

- we selected MySQL for ease-of-use and simplicity

Installation experience: MU AN
- installed MySQL 3.23.49 from www.mysqgl.com

- Debian determined required dependencies for install

- only change was resolving a TCP/IP connection problem

Key learnings:
- MySQL is a stable RDBMS for web-based applications
- there are many different application packaging formats
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Initial Configuratic
Designing the Datc

Two simple tables were
created to model the data

- zipcode for city/state
information

- forecast for forecast
information

Data was loaded using
the load data SQL
command

Permissions were added
to allow user to query
database tables

HPV RLD2003
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zipcode
Zolumn Mame | Condensed Tyvpe
Y | zipcode char(5)
cikw warchar({30) T
state char(2)
hd
forecast
Colurmn Marne |Cu:unu:|ensed Type | -
% | zipcode char(5) |
W [ dt datetime
forecast warchar(S0)
high kirnvink
[ kirnvink:
precip Linwink
hd
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Developing the
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Selecting a Ja

Linux JDK was required to run the application and tools
- J2SE JDK from Sun (java.sun.com)

- Blackdown JDK (www.blackdown.orq)

- BEA WebLogic JRockit (www.bea.com)

JRockit selected for performance reasons

- MxN threading model
fOI" Java th reads JVM Server Performance

- less memory and
context switching
- higher scalability j I
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for thread-intensive
applications

Mumber of Connections Per Second

Vet Vet wlet
Type of Test
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Selecting a Java IDI

IDE

- Integrated Development
Environment

" .
- provides tools to edit, compile, S ol B I | p Se
and debug applications ;

Several open source IDEs
for Java available

V.S.
- NetBeans (www.netbeans.orq) f“*l EIB .
- Eclipse (www.eclipse.orq) 1'2_& " Eﬂ“SE
Eclipse selected because of both open source

prior experience with tool both provide Java-based IDEs
- HP is Eclipse board member

Eclipse is Swing-based

- Eclipse plug-ins available for , _
OpenCall and IUM NetBeans is SWT-based
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An

Overview o

HP WORLD -2003

Solutions and Technology Confererice & Expo

Eclipse’s strength lies in its ability to easily integrate
third-party tools into the development environment

Key features T =
syntax highlighting editor G fi
incremental code completion 5.

11/18/2003

source-level debugger
class navigator
file/project manager

integration with source control
systems

task-oriented development
through perspectives

The Eclipse Platform
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Installation and configuration was straightforward
- downloaded the Linux version from www.eclipse.org
- installed in /opt and updated PATH to include binary

Key development steps:

130 New Java Project ]

Java Project ]?1
T

(2) Create Java Classes

Creafe a new Java project. e — ]
" - Java Class

Project name:; |_WeatherServ|ceI
i Create a new Java class,

| Project contents

 Use default Source Folder: IWeatherService Browse..
Difectory [fhomefclpatz/dobbs/demodvorkspace!_WeatherService Package: | {default) Browse.,
[~ Enclosing type: | Browse.,

MName: LWeather
Modifiers: ol Eubljé- O default O private 0 protected
[~ abstract [ final [~ static
Superclass: |Java.\ang.0bject Browse..
Interfaces: Add..,

Remave

Which method stubs would you like o create?

7 {pUBITC Stafc old maln(Stringl] args):

Back i Hext= | ’T [C Constructors from superclass
= == — 7 Inherited abstract methods
(1) Create Project

Einish l Cancel |
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Java Clas e

Weather.java

get zipcode information

- _______getforecast for zipcode

MySQL

getWeather(String zip)

create Forecast object .
=5 Forecast.java

String zip;
String city;
String state;
String date;

String forecast;
short hi;

short low;

byte precip;
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The J2EE Web

The web services runtime
requires a J2EE web container
We selected Tomcat

— widely used open source
servilet engine

- default container for Apache

Database

products
Installing Tomcat: e
- downloaded Tomcat 4.1.24 - 2
from jakarta.apache.org
- configured environment A J2EE Container provides:
variables - lifecycle management
Starting Tomcat: - security
- startup scripts provided - deployment

- Tomcat plug-in for Eclipse - runtime service
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SOAP defines the XML message format for web
services
A Web Services Container:
- manages the routing and receiving of SOAP messages
- maps received SOAP messages to back-end components
- provides tools for creating and deploying web services

Apache Axis (www.apache.org/axis) was the open

source platform chosen for this application

Web
Service

Tomcat Apache Axis

SOAP
Client

Web SOAP
Container Server

Web
Service
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Designing the
Web Service Int

WSDL

/‘
- Web Services Description Language
- defines the “signature” of the web service <
- XML-based, independent of platform where?
Q where?_

Two approaches for designing a WSDL

- design WSDL first, then map to business objects

- have the WSDL be automatically generated from code
The “"WSDL First” approach is usually recommended for
complex document exchanges

- for our simple demo, only one method was exposed

- we relied on Apache Axis tools to generate WSDL

11/18/2003 HP World 2003 Solutions and Technology Conference & Expo page 17



Our Weather.w

message
message

operation
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_________ » XML schema, mapping to the
Forecast object

,» contains a request message and a
response message for the service

defines one operation,
--------- > getWeather, containing the
request/response pair

» defines specific bindings to SOAP
protocols

» provides the URL reference for
invoking the service
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Using Apach

1.Create web
service interface

Weather.java

Forecast.java WeatherLocator.java
Heaterimphaya 3. Package and deploy
Deploy.wsdd mysql-
connector.jar

Run
R Weather.wsdl . .
un Run javac and jar weather.jar

Java2WSDL WSDL2Java

Copy to axis
lib on Tomcat

Run

AdminClient Web service
deployed
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Our Experience

Existing code may not support web services model

Apache Axis provided a sufficient development platform

- mostly command-line as compared to other tools

Generated server-side bindings were not “complete”
- logic was added to invoke the original Java classes

Deployment process was very straightforward

=101

. FHle Edit View Go Bookmarks Tools Window Help

% http:flocalhost-8080faxis/serviet/axis Serviet Search C%; .
OO0 0 Q | [Esems] <, [

- & Home | FIBookmarks <. The Mozilla O... % Latest Builds

And now... Some Services

= AdminService (wsd)
o AdminService
= Version fwsdl,
= o “gefWershen
(weather{wsdf] \
\ = getWeather ,

im| @%uwelﬁbuwﬂﬁu 3ecs)
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Creating an Automated

Build Process
a4



Solutions

Why Do You Need Hpar"dminlégn)&gcgﬁog
a Build Process?

Tools are available for creating web services
- for Apache Axis, process is mostly command-line
- can be time consuming if components are rebuilt

A build process can automate many of these steps
- can greatly enhance developer productivity

Consider an eXtreme Programming (XP) methodology
- “continuous integration” — deploy early and often
- single commands to build and test the web services
- automated builds are conducted a few times a day

"'" _'1
P 4 - |
Extreme Programming
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"A Java-based build tool designed to be cross-
platform, easy-to-use, extensible, and scalable™

Highly portable across = — [ Em |

1 P <ftarget=
Operatlng SyStemS and W W I b '=§= <target name="deploy" depends="compilews" description="
~ 1= build <jar destile="${proj.diry"Weather jar"=
. ) <fileset dir="§{proj.dirfweather =
plat Orms project <include name=""""class"s=
5 build xml </fileset=

Weather wsdl /jar=

Component-based model Zfavs classnanax org apache, s, client AdmnCliert 1

<arg value="§proj.dirweathersvsideploy wsdd"/=

makes it easy to extend 2 outne |

4 huild-weather =
. raj.dir D =
Can build Java and web il ey
= ) ws.dlir lector
services components . "
{$) s web-int A o g
. 4 15} jum bobu ¢ » taskde
Fully integrated with the (5 e g yp% I

ECIipse enVironment < » wmicatalog

See ant.apache.org for more
information 1Source: “Java Development With Ant”
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The Build Sc

A build project can contain multiple targets
- a target represents a specific step in the build process
- a target can have dependencies on other targets

Targets contain tasks
- creating, deleting, and copying files
- compiling and packaging Java classes

Apache Axis provides Ant tasks, e.g..

<target name="wsdI2java“>
<axis-wsdl2java output="${proj.dir}”
serverside="true”

wunt®
o*
*

“
.
.
.
.
.

A ta rg et url="${proj.dir}/Weather.wsd|”’>
</axis-wsdl2java>
</target>
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Running the Builc

"% build build.xml

Modify attributes and launch.

Mame: |bui|d build =ml

=Main | GiRefresh §¥ Targets | i} Classpath | S Praperties | %% Common |

HP WORLD '2003
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Overall, use of Ant, combined
with the integration into the
Eclipse environment, provided

Check agets o egete | us with an efficient mechanism
Mame Description . . .
O B compile (default target) Compile Java Sources tO qUICkly bUIId the Varlous
[ B compilews Compile YWeh Services
b deploy Deploy WS /
2 ey web services components
O B undeplay Deploy WS
L b wedizjava SEN| Console [<terminated= /home/cipeltz/dobbs/. WeatherService/vorks paceauile x
Agly m &k~ &8 4
sdlZjava: =
| [[ava] WeathersoapBindinglmpljava already exists, WsDLZJava will not oversrite it
Rup
Compilewves:
: [[avac] Compiling & source files
: . deploy:
"~.> [jar] Building jar: shomescjpeltz/dobbs/demoN eatherservice aather jar
[copy] Copying 1 file to foptijakarta-tomcativebapps/ax<isMWEB- IMF/lib hd
1] | =]
Antiiiew |_C|:|nsnle_|
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Testing the Web Service

Pogemt, M
Facr — PROENTF> FUTURT  UroNs. T el A MOAPTINE iﬂm;-rru.-_-mm:’
—— ADACTIVE  pupRASTRIL TURE == =
q_u-—‘l"".lnl'ir-l'-f-
— s ~1» + H
Tpubloi ATk 4 Ly PATH jgrat __,:-l t
" LI - LOnEE . - putaes '
j';:'m‘:;'l Gmapnept | ;.--..A-,..*a“f“ §| Butifss PROTES ¥
PPV : LASowll (T LT mf’ﬁﬂ"ﬂ::l LrEVLES
J-'—_-—B b LU
P whacreor Faleir
-——-—-—-____-_ﬁ i - B—
e —
—

WS | NEToNsELnES fdrrm;. BARIES PR FRAGMATISN  MARsE T

LGN Pacfeol
L L pual L ol Tl T



Invoking

Client proxies isolate SOAP processing code
Apache Axis automatically creates these components
We had to write additional

Web Service Client

WeatherClient.java

Client Proxy

11/18/2003

SOAP/HTTP

ogic to use the proxy

Web Service Provider

WeatherService.java

Apache
AV
SOAP
Server

Server-Side Bindings
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Monitoring th
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Apache Axis provides a TCP Monitor tool

that monitors SOAP requests and responses

getWeather

SOAP
request

11/18/2003

et ol
i ‘Port 8081 |

Stop | Listen Purt_|8i;3'8| :th?_l:!J:c'l_‘_gi'ajﬁgsL " Port 08t 1o
State _Time | ReguestHost |  Target Host | Reguest... |
--— Most Recent s - ——= L
Done [ 2002-04-27 20, |localhaost localhost POST faxisfsenicesweather .
| Remom/e Selected || Remove All |

<exmi \rersinn="1.O'Jhencnding="UTF—8"?> i
<soapery Emvelope kxmins soapenv="http:ffschemas xmlsoap. org/soap/enelope” smins xsd="
<soapery Bodys
| =5l getWeather soapenw.encodingstye="http: ffschemas. xmlsoap.org/soap fencoding/” xmins
<ind xsitype="xsd:string" > 80538 < find >
<fnsl.getiWeathers
< fsoapery Body
< Jsoapenw Emvelope =

|

[ el T ks SAPTCNL T 7
<multiRerl id="jd0" soapencroot="0" soapeny. encodingstye="http: jjfschemas. xmlsoap.orgfsoaj—
<Zip Hsitype ="ysdisthing" » 80528 < f2ip

Proxy
Configuration

< City xsitype="xsd:; string" > Loveland < fcity=
<state xsitvpe="wsc:string"» CO< /state >

<date ¥siitype="xsd:string" >2002-04-02 < /date >
<forecast xsitype="xsd string" >Partly Cloudy< jforecast >
<hi xsitype="ksc: bae" =72 < fhiz

<low xsitvpe="xsd e"> 26 < flow >

<Erecip xsitype="xsd:be" >0 < fprecip >

< JmultiRef =

¥

[IXMLFormat | Save || Resend || switch Layout

HP World 2003 Solutions and Technology Conference & Expo

Forecast

SOAP
Response
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and Te

“ Important considerations:
- create graphical interfaces to test web services
- design a test framework usable by non-developers
- build tests into the development process early on
- test security, reliability, interoperability, and scalability
- consider the use of automated testing tools

Open Source Testing Tools
- JUnit: general framework for testing Java code

- Grinder: tool for load-testing web applications
- Anteater: Ant-based testing tool with SOAP support
- PushToTest: specifically targeted at web services
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PushToTest Tes

An open source web services
testing tool

Robust graphical environment
and scripting language
- tool can generate test case
from given WSDL

- scripts written used Jython
(Python for Java)

- comes with library to simplify
creation of web services tests

Allows you to test functionality
and scalability of a web
service

- validate SOAP messages
received

- configure stress tests with
multiple virtual clients

HP. WORLD'2003
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PushToTest TestMaker

¥ TestMaker 3.3 - Workplace ~=lolx
File Edit Tools Wiew Project Window Help

s hrm o are

TestMaker [ ngent finished.

|§;}-E><=P\Drer-[ﬁ1€5¥-5t?"‘5] s B weicome [weathersenvice] 0 o of B

(oK R R R R R e e TR S T R e

(@ Filesystems
@ =@ fopt/TestMaker/agents

Agent
CustomSerializer
CeoCash_agent
Cestalt
HTTPS_Connect
Lingo_meister
Mail_agent
Multi_Eaok
SOAP_BeanSerializer
SOAP_BeanSerializerORIC
Welcome
HMLRPC_Connect
checker_agent
signin_agent

test

test_callback
test_message
test_rpc
WRNFEFEr_agent
ieather
weatherservice
xDE_meister

(3 Filesystems

B <mo Processes Running>

| @ Execution view

18 # These articles may help you understand S0&F serializers |.A
19 # http: /A, Javawo rld. consjavawar] d/Gw-04 -2001 A jw-0427-soap-pl. html

20 # http://docs. pushtotest, cony/axisdocs/user-guide, html

21

22 print "Agent started - get S0AP handler."

23

24 protocol = ProtocolHandler.getProtocol ("soap")

25 hody = S0APBody()

2A protocal . setBody (body)

27

26 # define the Jocation of The web service

29 protocol. setHost("localhost")

30 protocol. setPath("axis/servietAxisserviet")

31 protocal. setPort{ 8050 )

3

33 # Send a reguest to the getWeather method in the weather web service

34 body.setTarget("weather")

35 body. setiethod("geteather")

36

37 # Instantiate a new SOAPBody object to hold the zipcode that will be sent in the reguest to th
3% body.addParametery "zip", String, "8S0538", None )

39

40 # Tells the Apache S0AP Tibrary to use the BeanSerializer when it receives
41 # a response from the Forecast bean.

42 heanSer = BeanSerializer()

43 gllame = QName{"http://weather", "Forecast")

44 protocol.setMapTypes( Constants.NS_URI_SOAP_EMC, oName, Forecast, heanSer, heanSer 3
45

45 totaltime = 0.0

47 for i in range{100):

48 response = protocol.connect()

49 totaltime += response.getTotalTime()
50

51

52 print "Response from host:"

53 print response

54

55 print

56 print "Awg. Response Time

57 nr
Kl

totaltime,/100 ms to complete

www.pushtotest.com

HP World 2003 Solutions and Technology Conference & Expo
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Running the Te

# create protocol for Axis servlet
protocol.setHost ("localhost")
protocol.setPath ("axis/servlet/AxisServlet")
protocol.setPort ( 8081 )

# construct SOAP message with getWeather request
body.setTarget ("weather")
body.setMethod ("getWeather™)

body.addParameter ( "zip", String, "80538", None ) TeStMaker Output

‘Dutput Window [weathersenvice]
(AgENT FUnnIng: wWeatherseriice.d

# invoke service 100 times

totaltime = 0.0 Descriptioh:

for T in range(100): S e e e
response = protocol.connect() E;E?r}i:r:ﬁaﬁz%" encoding="UTF-8" 2
totaltime += <soapeny:Ervelope ¥mlnsisoapeny="http: //schenas. xnlsoap. org/soapervelope,/" nlns: xsd="hTTa: /s,
response.getTotalTime () ‘;iﬁziﬁe;;tzgg?gemespnnﬁe soapeny: encodingStyle="hrtp: //schenas. xnl soap. org/soap/encoding” mins:

<getWeatherfeturn href="#id0" />

«/ns1:getheatherResponses

# print response “multiRet id="idd" spapenc:root="0" soapenw: encodingstyle=" ‘http://schenas. xnlsoap. org/soap/encod
<z1p ®eiitype="xsd: stri ng"zxea538<jz1p>

<c‘rty %7 Tvpe=" ssd SETrINg! >Luve‘|and<f‘c1ty:>

A\Y

sprint “Avg. Response Time =
sprint totaltime/100
sprint “ms to complete.”

«:ww xs1 fypErxsd t;yte >3Er<:{10w>

TestMaker Test Script g;gggg; B IS O e

</s0apenyiBodys
< /soapenviEnvelopes

4wy, Resporise Tine = 70.74 ws to complete.

Agent ended.
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| o

Initial Creating Monitoring

Configuration

Select a
Linux

Distribution | |

Select an
Open
Source
Database

Design the

Database
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Select a
Java

Environment :

Select a
Java IDE

Develop the
Java
Application

Web Service

Select a
J2EE
Container

Select a
Web
Services
Container

Design the
WSDL

Create the

Design a

Build
Process

Build
Script

Run the
Build
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Write the

and Testing

Monitor
the
Service

Write
Test
Scripts

Run the
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Conclusion

Review:
- outlined a process for creating web services
- presented some open source tools that could be used

Our key learnings:
- were a few technical hurdles that had to be overcome
- we found these tools were a boost to our productivity
- surprised by the integration between tools
- process to locate/install Linux packages straightforward
- tools generally worked out of the box

Overall, the open source environment was very reliable,

stable, and usable for building web services
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What's Next?

Monitoring, managing, and tracking
the web services platform and web services

Vo

(D" Openview Transaction Analyzer = trot.cupthpicom 4= W
File View Help

HP Openview offers -

TaestService string test{string in0)

@ Show [ast: 2 hours
[y Measur| (Kind =] Transaction |__Role |Servicing Node[Requesting N...| Response [Violations|Volume[Completed Failed [Ab
[ ] JDBC  DataSource.getConnection requester trot.cup.hp.c... trot.cup.hp.c 0 g 0
JDBC  Connection.close requester trot.cup.hp.c... trot.cup.hp.c 0 3 3 0
[ Cther
Lv )+ () OpenView Transaction Analyzer - trot.cup.Hp.com _h2pxh ¢ 0
- - & 0
File View Help . 5
[} [} P —
» Transactions i| TastService string test(string in0) 5 0
Wi ache AXIS s o
[ ] @ [CISOAP: trot.cup.hp.com:7001 i 1 0
[\ MeasurementService string reportMetric(s| | Date = | Transaction |_Response | {] Status | use| . 0
(8 s s st iesdsai (710) |Jan 28, 01,45 PM TestService string test(string in0) 5776 . Ok . .
[ other |

- OV SPI for Apache Axis
captures information R
about the web service |
platform

| Display ) Summary ® Call Graph Legend..
. . : Transaction ‘ Response l"’“ ? Status
- will SUDDO XIS Tor |y S EREERE
| ® [ Testservice string test(string inC) 350w 0Ok
| 9 @& opPCAdminFacade.create 0581 ok

@ OPCAdminFacade. create 004 ok

[ L] ]
diagnosing performance K
G @ @ ORCAdminFacade.getOrdersByStan 147+ ok

@ @ PurchaseOrder findOrdersBysta 0551 ok

L DataSource. getConnection 000 ok
PreparedStatement executeC 0101 ok

Connection.close 000 ok

services

Ready
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References

Linux and HP (www.hp.com/linux)
- for more information about HP's Linux strategy

HP OpenView (www.openview.hp.com)

- for more information about OpenView support for web
services and open source

HP DSPP Developer Edge (www.hp.com/go/developers)

- for more information about Linux, open source, and Java
development

HP Dev Resource Central (devresource.hp.com)

- for more information about web services development,
web services management, and HP’'s Eclipse initiatives
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