Web Services Tools and Demo

Typical Tools for Design, Development and Deployment of Web Services
With demos of creating simple WS clients and WS servers

Version 15

#oking Software Work Together’ IONA



WS tools and demos —the “How To’s” of WS

 Tools are needed for:
— Creating/defining XML documents and schemas
— Creating/modifying service definitions/WSDL files

— Mapping WS artifacts to/from programming concepts
» Both directions may be needed depending on the integration scenario

— Managing and locating deployed Web Services

« Some typical and available tools:
— XMLSPY - General Purpose for XML docs and WSDL files

— Artix — C++/Java-based Web Services
» Enterprise Web Services & middleware integration toolkit from IONA

— VS.NET tool set - Microsoft
— J2EE/App Servers — J2EE in general — e.g. EJB

— Many vendors and many tools, ... and more every day
* |IONA, IBM, Sun, BEA, Cape Clear, Altova (XMLSpy), etc.



Two Basic Approaches for
building a Web Service

 From Scratch —a new application or system
— Start with WSDL and/or data/message schemas and produce
the application using generated application building artifacts:
« “blank” client and server, client-side stubs & server-side skeletons

— Write the business logic in the “blank” server
— Fill out the “blank” client code

* From Existing Systems — either
— Automatically derive the WSDL from the existing interfaces for
the application or from data schema files

* There are automatic WSDL generators for CORBA IDL, Java
classes, J2EE EJBs, COBOL, other middleware (MQ, Tuxedo,...),
message/XML Schema files, . . .

« Often you have to enhance the generated WSDL
— Do a top-down design of the WSDL, and implement the service
using new code and the existing systems

e You may get better WSDL. Remember that one of the main goals of
a service is to keep its clients simple.



Diagrams to show these Development

Approaches /"""‘
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Development Demo Scenarios

e Automatic client generation
— Seeing WS clients in action ...

e Hello World — VB.NET client creation
— Local Artix server

e Stock Quote — VB.NET client creation
— Our original example - again

e Hello World — VB.NET Web Service Creation



Automated WS Client Generation

* A number of tools available for this task
 Generate Java, VB, C#, Javascript, ASP, JSP and other

e We will use Web Services Studio 2.0

— Freeware product — 114KB — simple install
— Reads/analyzes a WSDL file, located anywhere on the net
— Creates/displays automatically generated client/proxy code

— Simplifies the invocation of WS methods with arbitrary inputs, and
then viewing the response messages

— Can view the actual SOAP messages involved

* Available from:
o http://www.gotdotnet.com/ - locate WebServiceStudio 2.0 page
* Requires .NET SDK environment

e Let's see it In action ...



Screen Shot — WS Studio 2.0
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Web Service Client Created and Executed

[EE.NET WebService Studio =0 x|
File Edit Help
WSDL EndPoint Ihttp:Hsewices.:-:methnds.neta’suapa’urn::-:methu:uds-delayed-quu:utes.wsdl j Browse Wsdl ... Get
I Irvoke | Request/Rezponze WSDL= & Proxy kMeszages
= ngt:-cmethudsservicesstuckqunteﬁtu:u:k[ Input Walue
i getluote
[=- g,atE! uote Type System.String
Headers Yalue IONA
=l Body [=Mull False
oo Shritg sprnbal = IDMA
Oukpuk Walle Il
= ggtDuute
Headers
= Body

Single result = 7.25




SOAP Messages to/from Service

[25.NET WebService Studio -|O] x|
File Edit Help
W3DL EndPoint Ihttp:.-".-"servi-:es.:-:meth-:u:ls.net.-"su:uap.-"urn:Hmethuds-delayed-quutes.wsdl j Browse ‘Wedl .. Get
Invaoke | f Bequest/Fesponze! | w'SDLs & Proxy | teszages |
__RequestPrope Request
AllovsdutoRedire False
AllowiriteStreal False <?2xml version="1.0" encoding="utf-16"7>
BasicAuthPasse <soap:Envelope xmins:soap="http://schemas.xmlsoap.org/soap/enve
BasicAuthlseM <soap Body soap:encodingStyle="http://schemas.xmlsoap.org/soap
E't:'t”t:”t”pe text/zml; charset=y | -] -gatQuote xmins:q1="urn:xmethods-delayed-quotes":=
Kezp;;:i False <symbol xsiitype="xsd:string">10NA</symbol >
Method POST </ql:getQuote:
Pipelined Falze </soap:Body:
Prefuthenticate False < /soap:Envelope:

SendChunked False
SOAPACHaN “"urn:xmethods-delz

<?2xml version="1.0" encoding="utf-16"?>
<soap:Body:>

<Result xsitype="xsd:float"=7.25=/Result:=
= /n:getuoteResponse =
< /soap:Body:=
-::I,-“map:Envelmi-e}
4

<spap:Envelope xmins:soap="http://schemas.xmlsoap.org/soap/en

=n:getQuoteResponse xmins:n="urn:xmethods-delayed-quotes”

Timeout 100000 <] | -
il http://66.28.98.12
IlzeCookieCont: True Fesponse Send
IlzeDefaultCred: False

Content-Length:490 |

s




WSDL File display

[25.NET WebService Studio

=10 x|

File Edit Help
WSDL EndPaint Ihttp:.-".-"servi-:es.:-:meth-:u:ls.net.-"su:uap.-"urn:Hmethuds-delayed-quutes.wsdl j Browse Wzl ... Get
Invaoke | Request/Responsze | teszages |
= WwiSDLs <?xml version="1.0" encoding="utf-1la"?= |~
- WEDLE <definitions xwlns: socap="http://schemas.xmlsoap.org/wsdl/ s
i Schemnas <types /¥
""" Py “message name="getQuoteResponsel s
----- ClientCode

</messager
<message name="getOuoteRegquestl ™=

</messager
<portType name="net.xxmethods.services. stockguote. 3tockou

</portTypes
<hinding name="net.xuethods.services. stockquote. 3tockuc

<part name="Result" type="=:float"™ /=

<part name="symbol" type="s:string" /=

<operation name="getQuote" parameterOrder="symbol"=
<input message="tns:getCuoteRequestl™ /=
<output message="tns:getCuoteResponsel™ /=
</operation>

<zoap:binding transport="http://schemas.xmlsoap.orgiso

<operation name="getluote">
<zoap:operation soapiAction="urn:smethods-delayed-gquo
<inputs
<goap:body use="encoded" namespace="urn:xmethods-d
</input>
<output>
<szoap:body use="encoded"” namespace="
=/ output>
</ operation>

urn: xmethods-d

< /A ndd e b
4| i »




A Different Stock Symbol ... and result

[2E].NET WebService Studio

File Edit Help

WSDL EndPaint Ihttp:.-’a’sewin:es.:-:methnds.neta’suapa’urn:Hmethnds-delayed-quutes. wadl

IInvnke | Fequest/Fesponse

‘- getHuote

WSDLz & Proxy Mezzages

E=- ngt:-:methu:udssewiu:esstuckquntestu:u:k[

=10l x|

Browse Ywsdl .

et

| npLat " alue
= g,atll uote Type System.String
- Headers Yalue IBM
= Body [zMull Falze
i Shring symbal = (B
Clutpt Y alue
= g,atll Liate
- Headers
=- Body

o Single result = 99.23




A Different Stock Quote —the SOAP messages

[2E].NET WebService Studio ] ]
File Edit Help

WSDL EndPaint Ihttp:.-’a’sewin:es.:-:meth-:u:ls.neta’suapa’urn:Hmethnds-delayed-quutes.wsdl j Browsewadl ... Get

Invoke |EHequest£Hespunse§ WSDLz & Proxy | Mezzages |

__RequestProp:

Request
AllowautoRedire False
AllowiwiteStreal False <2xml version="1.0" encoding="utf-16"?>
BasicAuthP assw <soap:Envelope xmlins:soap="http://schemas.xmlsoap.org/soap/enve
BasicauthU semi <soap:Body soap:encodingStyle="http://schemas.xmlsoap.org/soap
ContentType  text/sml: charset=y | - 1-getQuote xmlns:ql="urn:xmethods-delayed-quotes">
Egﬂlﬂ False <symbol xsitype="xsd:string">IBM < /symbol=
Method POST </ql:getQuote:
Pipelined Falze < /soap:Body>
Preduthenticate False </soap:Envelope=

SendChunked  False
SOAPACHDn “urn:xmethods-delz

Tirmeout 100000 1] | I
il http://66_28.98.12
IlzeCookieCont: True Fesponse Send
IlzeDefaultCred: False

Content-Length:491 B

<?2xml version="1.0" encoding="utf-16"?>
<soap:Envelope xmins:soap="http://schemas.xmlsoap.org/soap/en
<soap:Body:>
<n:getQuoteResponse xmins:n="urn:xmethods-delayed-quotes"
<Result xsitype="xsd:float">=99.23 < /Result:=
<= /n:getQuoteResponse =
< /soap:Body:= |
{(snan:EnvelﬁrI:-e} *|ﬂ

1




Creating Web Services Clients Automatically




Writing Client Code — Simple Examples

e Using Visual Basic within Visual Studio.NET
o Simple, unpolished examples

 lllustrate the underlying theme of ease of access
to Web Services from most development
environments

« Major building step
— Add a “Web Reference” to the current project

— Based solely on a WSDL file specification:

* Local/remote file system
* Remote URL



HelloWorld VB.NET Client

 Use a remotely stored WSDL file
(HelloWorld.wsdl) on our demo system

— Simple data exchange service
— Only two operations — greetMe and sayHi

Create a simple client (using VB.NET)

Execute the client to invoke a remote service

— Server written in C++ using IONA Artix product
running on a remote server

Let’s do it!




% Microsoft Development Environment [design] - [Start Page] - |I:I|£|
% File Edit  Miew Tools  Window  Help - ® X
B-o-csH@|rbao-a-8-8|) I E - BE R,
== Q [t | ] vs:fdeFault.htm et [ B | EE 4% T
2 ™
? mE
Get Started
Projects Find Samples [
What's Mew L
2nline Commmunity
Headlines .
=agins WSClient 1/20/2004
Search Online
=aren Bnine COMDEXWS 12/12/2003
Downloads
HnIe At WS 11/16/2003
COMDEX 11/13/2003
Open Project New Project |
o
|Output a ><|
I -
Dane




Windows Application for our Examples

Mew Project

Project Twpes:

Templates:

J-E YWisual Basic Projects
{1 Wisual C# Projects

[ visual C++ Projects
-|_7 Setup and Deplovment Projects Application
-] Cther Projects

-] visual Studio Solutions ﬁ ﬁ
Ve VB

Wlindows Class Library

B @ g C

Wlindonws
Conkrol Library

ASP.MET Web ASP.MET Web ‘Web Control
application Service Library _I
-,
& project far creating an application with a Windows user inkerface
Marne: HelloWorld
Location: C\W'SFoundations j Browse, .,

Project will be created ak oiiWwiSFoundationsiHellotwarld,

¥ More

(0]'4 Zancel

Help




Key Step: Add a Web Reference

?% HelloWorld - Microsoft ¥isual Basic .NET [design] - [Form1.¥b [Design]]

&5 Fle Edit
H-ia-F 3=
o2 &

Yiew

S
-

o

=
DI
=

Project

=10l x|

Cukpuk

B Configurations
(DynamicPropertie
B pata

e

Buld Debug Data Format  Tools  ‘Window  Help - 8 X
Add Windows Form. .. ; y Debug - > - a 9% g .

&dd Inherited Form. .. - = P

- e w| g ete | ME BN, EE | Rk | e ?
Add User Conkral, .,

e A = |F‘r-:uperties a X|
Add Inherited Control... IFurml System.'-.-'-.-'indu:uws.F-:urms.Fu:urmj
Add Component. .. |

L EEEL
88 e oo B Accessibility =
Add Class... AccessibleDescripl
Add Mew Ttem...  Chrl+Shift+A AccessibleName
AccessibleRole Default
Add Existing Item. .. Chrl+D El appearance
Exclude From Project BackColor [] contral
Backgroundimage| | (none)
Cursor Defaulk —
Fonk Microsoft Sans Seri
ForeCalor Bl controlTesxt
FormBorderstyle  Sizable
Set as Skarklp Project RightToLeft Mo
R S Text Formi
.................... — |3 Behavior
hd allowDrop False
o o ConkextMenu (mane)
j Enabled True
ImeMode MoConkral




Add Web Reference Dialog

Add Web Reference

& = @ [¥] | addess: |trbziheloworldiHeloworld, wsd

x
Riig 20 |

=Tuml version="1.0" encoding="UTF-8" 7=
- =definitions name="HelloWorldService"
targetMamespace="http://xmlbus.com/HelloWorld"
zmlins="http://schemas.xmlsoap.org/wsdl/" smlns:http-
conf="http:f /schemas.iona.com/transports /fhttp/configuration’
=mlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
=mins: tns="http:/ /x*mlbus.com/HelloWorld"
zmins:xsd="http:/ /v w3.0rg/ 2001/ XMLSchema"
zmins:xsd1="http:/ fx¥mlbus.com/HelloWorld/xsd">
- <message name="greetMe">
<part name="stringParam0" type="xsd:string" /=
</messagex=
- <message name="greetMeResponse"=
<part name="return" type="xsd:string" />
</messagex
zmessage name="sayHi" /=
- zmessage name="sayHiResponse":
<part name="return" type="wsd:string" />
</messagex=
- <portType name="HelloWorldPortType"=
- <operation name="greetMe":-
<input message="tns:greetMe" name="greetMe" /=
<output message="tns:greetiMeResponse"

name="greetMeResponse" />
< fnneratinn

4 |

failable references:

Web Services

@ File: [ frbz fheloworld/Hellobworld wsdl

View Conkrack

add Reference Zancel

=




Create a Proxy object to WS server

2% HelloWorld - Microsoft ¥isual Basic .NET [design] - [Form1.vb*]

&5 Fle Edit  Wiew Project Buld Debug  Tools  Window  Help

E@,E,E’:Hﬁ & BER x":-vﬁlvv p Debug T = 'F@
B Rba|EE22 4% %% . BE - B a|Es] %% %60,
IOI; Forml j Ilﬁ" Forml_Load j

1 Public Class Forml =
Inherits System.Windows.Forms.Form

[| Windows Form Designer generated code |

= Private sSub Forml Load(ByvVal sender As System.Object, ByVval

Dim HW A3 New WebReferencel.HellowWorldService ()

- End suhb
~End Class

-
1| | b

| Qukpuk




Invoke operation via Proxy Object

2% HelloWorld - Microsoft ¥isual Basic .NET [design] - [Form1.vb*]

&5 Fle Edit  Wiew Project Buld Debug  Tools  Window  Help

IOI; Forml j Ilﬁ" Forml_Load j

=]

1

1 Public Class Forml =

[| Windows Form Designer generated code |

Inherits System.Windows.Forms.Form r

Private sSub Forml Load(ByvVal sender As System.Object, ByVval
Dim HW Az New WebReferencel.HelloWorldService ()

MsgBox (HW.sayH1)

End suhb

T Al o B PSP -
| 3

| Qukpuk

R ox|




Invoke using the Debug menu

#% HelloWorld - Microsoft ¥isual Basic .NET [design] - [Formi1.xb*]

&5 Fle Edt  Wew Project  Buld Debug  Tools  Window  Help

E@"}IEI Eﬁ %E ﬂinduws » - w} . a:‘
n%%iﬁ £§+=§ ;:/.,Start F5 |£ﬁ+ ﬁfﬁf /‘Ht“ﬁ @,,
IOI;FDrml ! Skart Without Debugging Chr+FS rad j
Processes...
- Fublic Class Fori%’ =
Inherits SY o jfa Exceptians. .. Chrl+AlE+E . —
%= Step Inho Fa
[H|Windows FOrm Leb= StepQver Shift+Fg Z]
LM Mew Breakpoint. ., CHrl+B
= Private sub @ ler Az System.oObject, ByVa.

Dim HW As New WebReferencel.HelloWorldService ()
MsgBox (HW.sayH1)

= End Sub
{I Tam ] . B PSS I LI_I
|O|.|I:|:n.|l: il ><|

| :




Web Service response

*+ HelloWorld - Microsoft ¥isual Basic .NET [run] - [Form1.¥b [Read Only]] - |EI|£|
&5 Fle Edit  Wiew Project Buld Debug  Tools  Window  Help - 0 X

@hinﬁ|%ﬁ|ﬂ'“' ‘|pDebug -

@%%m EEIZ2| A%K. HE B [EE 6%% % &R,

F Il B @ | E t= | Hezx | @ L EF'rcugram | v|Threau:| | v|5tackFrame | v|_
IOI;Furml j Ilgrr‘Furml_Luad j Saolution ... & X
CPublic Tlass Forml = |

Inherits System.Windows.Forms.Form g S.E"”i'l'i':l::lr"s
= lEEREFEr
|:+j|| Windows Form Designer generated code - Eg
EI ..... .,.l:] 5
= Private sub Forml Load(E .Obhject, Byval e S
- Greetings From the Arkix HellobWorld Server ----- <15
L IS
Dim HW Az New WebRef vice () & @webr
MsgBox (HW.sayHL) - &
----- @ Assen
----- = Form]
= End sub
~End Classz




Invoke another operation

#% HelloWorld - Microsoft ¥isual Basic .MET [design] - [Formi1.¥b*]

&5 Fle Edit  Wiew Project Build | Debug | Tools  Window  Help
-a-SEE@ b B E W Ak | RE R
G % b ar |5 55 2 2 [0 g S [ ar |5 55 | 6% % % B .
I Stark Without Debuggi Chrl+F5
IOI; Formi H ar IChoL eDugaing rl4 tiuns} j E
, =k Processes... — I_
[ Fublic Class Fo|_ _ — | 3
) 3&, Exceptions. .. Chel+Al+E = E
Inherits sy il L
%= StepInto Fa
EE|| Windows Form D [Z step Over shift+Fa i
LM Mew Breakpoint... Ctrl+E
= Private sub|# der Az System.Object, Byva.

Dim HW As New Web el
MsgBox (HW. s 1)

MagBox (HW.J tMe ("Hello from WS Foundations!"M))

w
1| | 3

| Task List - 1 Build Error task shown (Filkered) a2 = |
I | || Descripkion
Click here to add a new task,

@ Custom kool warning: Ak least one optional import ServiceDescriptionFormatExkension has been ignored,




Service response

*+ HelloWorld - Microsoft Yisual Basic .MET [run] - [Forml.vbh [Read Only]]

&5 Fle Edit  Wew Project Buld Debug  Tools  Window  Help

- EHE L BRR o8B ) vebu :

@ > -

BRbs|[EE| S 2 4% %k B BR%h s[5 4%5% %6,

T | » 5= (= ¢z |He>c: |@ -, Program | -| Thread | -| stack Frame |

|*¢Form1 =] |in (peciarations) = [
C]Public Class Forml 1

Inherits System.Windows.Forms.Form

M| Windows Form Designer generated code

HelloWorld |

= Private Sub Forml Load/(: .Object, Byval e

Hello arkix User: Hello From WS Foundations!

Dim HW Az New WebRe: Fice ()
MsgBox (HW.sayHi)
MsgBox (HW.greetMe ("Hello from WS Foundations!™))

- End sub
~End Class




Web Service Server Log

“ " Artin Hello World Server™

B
:“>REM Artix-init-server.bat

:\>REM Script file to establish the run time environment for an Artix SS5L sampl

\>c:

:“>set path=c:‘openssl-0.9. 7/b\out32d11;:C:\Artixibin:C:MArtixhartix\l.2\bin:C:\A
rtixhbinC :MArtixhartiz\l . 2\bin:;C:vartixhartixd\l . 2\bin:C:\Perlibink;C:\HINNT\syst
em32:C:NWINNT;C: \HINNTASystem32\tbem ;C:\Artix\bin;C:\Artixhartix\l . 2\bin;C:\Art1
¥\bin:C:\IONANbin:C:\Program Files\Microsoft Yisual Studio‘\Common:\Tools\WinNT:C:
\Program Files\Microsoft VYisual StudioM\Common\MSDev98\Bin:C:\Program Files\Micro
soft Visual Studio\Common:Tools:C:\Program Files\Microsoft Visual Studioi\VC98\b1

n:C:\:C:\ERCDTMP ;C: \ERCDTHMPA\BIN:;C:\ERCDTMP\TOOLS\PT1
c:'ed hartixhartixzhl. 2\bink

C:MArtixhartixhl.?\bin>call artix _env preserve
Preserving IT PRODUCT_DIR

Preserving PATH

artix_env complete

Hellolorld Server

HelloWorldImpl: :savHi called

HelloWorldImpl: :greetMe called with message: foo
HelloWorldImpl: :sayHi called

HelloWorldImpl: :greetMe called with message: foo
HelloWorldImpl: :savHi1 called

HelloWorldImpl: :greetMe called with message: Hello from WS Foundations!




A VB.NET Client to StockQuote Web Service

™ Stock I0NA: $7.25 - 10| x|

File Options

Select Symbol from drop down or

Type in a new symbadl Get Al
Cuntes
Symbiol [OMA -
I J Get Quote |
Price |$-_"'.25 Stop Polling
; ; . Exit

Dizplay Hiztory Quote Histary

20372004 2:25:31 PM: I0MA $7.25 -

243/2004 22501 PM: 10K $7.26
24372004 2:21:21 PM: 10M4 $7.25
243/2004 2:20:51 PM: 10M4 $7.26
243742004 1:55:00 PM: 10M4 $7.25
243/2004 1:54: 20 PM: 10M4 $7.26
243/2004 1:41:50 PM: 10M4 $7.25
243/2004 1:40: 3 PM: 10M4A $7.26 -
243/2004 1:32: 30 PM: 10M4 $7.25
24342004 ;2710 PM: 10MA $7.26
243/2004 1:26:20 PM: 10M& §7.27
243/2004 1:13:00 PM: 10M&  $7.30
273/2004 11813 PM: 10Ma $7.28
273/2004 11413 PM: 10M& §7.25
273/2004 1:10:53 PM: 10M& §7.26
243/2004 1:00:29 PM: 10M& $7.30

Az of 24372004 2:33:51 PM. auto quote retrieved ... i




Writing Web Service Clients




Implementing a service
Creating a Web Service from Language Constructs

o Within most Web Service tools, it is easy to expose a
function/method as a web service

« With VS.NET, we simply create an ASP.NET Web
Service application, and add to any public function
declaration(s) the attribute:

<WebMethod()>

e This allows the .NET framework to supply the necessary

WS aspects to expose the method as WS operation and
Invoke from a remote client

e Let's see simple illustrations of this using VB.NET ...



Create a Web Service Project ...

New Project x|

Project Types: Templates: | 5o

0 Vil ot r

-~ Visual C++ Projects _ Windows lass Library Windows
{1 Setup and Deployment Projects Application Conkrol Library

-] Other Projects |

|7 visual Studio Solutions ﬁ ﬁ
Ve Vg

A5P.MET Web ASP.MET Web ‘Web Contral

Application Service Library J
-
& project For creating XML Web services to use From okher applications
Mame: I WebServicel
Location: I http: [ flocalhost fwebService 1 j Browse. .. |

Project will be created at htkp: fflocalbostwebServicel

FMore | QK iZancel | Help |




Generated Source File ...

2% WebServiceFoundations - Microsoft ¥isual Basic .MET [design] - [Servicel.asm~.¥h]

&% Fle Edt Wew Project  Buld Debug  Tools  Window  Help

E@'h'ﬁnﬁ|yﬂﬁ|ﬂ'ﬁ"| p Debug T = - @%E",
FRae|== 22 e%%%. B O0%ba|== %%’ @.
IQI; Servicel j Ilﬁ-.-, {Declarations)

hmports System.Web.Services

C]<WebService (Namespace := "http://tempuri.org/")=>
Public Class Servicel
Inherits System.lieb.Services.liebService

[| Web Services Designer Generated Code |

= ' WEE SERVICE EXAMPLE
' The HelloWorld() example service returns the string Hello World.

To test this web service, ensure that the .asmx file 1z the start page
' and press Fbh.

'<CWebMethod () > Public Function HelloWorld() As String

‘ ' Helloworld = "Hello World™
' End Function

_End Class

To build, uncomment the following lines then save and build the project.



Add Code by removing comments

*% WebserviceFoundations - Microsoft Yisual Basic .MET [design] - [Servicel.asmx.¥b*]

@5 Fle Edit  Wew Project Build Debug  Tools  Window  Help

H-ta-El@ % BR|o-c-8-B ) o - 1 v | foh B R FE -
Flob e == 22 4%%%. HE0 Bl e 55 4%%% 4.
IOI; Servicel j I':'-_Q Hellovorld

Imports System.Web.Services

F<WebService (Namespace := "http://tempuri.org/")>
Public Class Servicel
Inherits System.leb.Services.liebService

[| Web Services Designer Generated Code |

= ' WERE SERVICE EXAMPLE

' The HelloWorld({) example service returns the string Hello World.

' To build, uncomment the following lines then save and build the pr
' To test this web service, ensure that the .asmx file is the start

' and press Fb.

= <WebMethod()> Public Function HelloWorld() As String
Helloworld = "Hello World from web Services Foundation™

- End Function

Need to Build the solution from here ...

~End Class




Using WS Studio Client — for SOAP

[2E].NET WebService Studio

File Edit Help

WSDL EndPaint Ihttp: HlocalhoztMebServiceF oundations/Service 1. asnw

IInvnke | Fequest/Fesponse

WSDLz & Proxy

(= Servicel
i Hellghsforld

| npLat

Mezzages

Walue

=10l x|

Browse "Wwad .

Get

Cutput

= Hellatwarld

Headers

Type

System.Stning

Walle

|rrvoke

B

E=- H_ellu:uWu:urIu:I

Headers
B_I:Ilj_'.-'
i Shritg result = Hella whorld from wheb S




SOAP Messages to/from Server

[E.NET WebService Studio — 1ol x|
File Edit Help
WS5DL EndPoint Ihttp:a’a’lncalhnstMebServicanundatinns#Sewiu:e1 A j Browse Wsd ... Get

[Fwvoke |EHequest£Hespnnse§ WSDL= & Prosy | bMezzages |

__RequestProp:

Request
AllowsutoRedire False
AllowiwiriteSireal False =<xml version="1.0" encoding="utf-16"?=
B asicAuthPassw <soap:Envelope xmins:soap="http://schemas.xmlsoap.org/soapfe
B asicéuthl) zeM {Soap:BGdy}
E't:'tr;tpe:‘;:;“ text/xml; charset=L <HelloWorld xmlns="http:/ /tempuri.org/" /=
k.eepllive Falze </s0 ﬂ.!) ‘B Odﬁ.-‘}
Method POST < /soap:Envelope >
Pipelined False
Freduthenticate False
SendChunked False
SOAPACton “http: f ftempuri.org
Timeat 100000 1] | i
Il http: / flocalhost s
IJzeCookieCont: True Fiesponze Send

IzeDefaultCred: False

Content-Length:392 -

<xml version="1.0" encoding="utf-16"?:=
<soap Envelope xmins:soap="http://schemas.xmlsoap.org/soag
<soap:Body:>
<HelloWorldResponse xmlns="http:/ /tempuri.org /"=
<HelloWorldResult =Hello World from Web Services Foundati
< /HelloWorldResponse >
< /soap:Body= |
< /soap:Envelope:= -
4

e




Server Code Generation

 Web Service ToolKits can also generate server side
code skeletons directly from WSDL files

— Java, C++, CORBA and other environments
— Typically a collection of classes and interfaces

e Then the programmer must add the code to implement
the operations (possibly implementing them using
existing systems)

o Last step is to deploy the server side implementation into
the web service container, to allow it to be invoked by
remote clients

* No time to do here, but a later section describes how this
was done for a Java-based environment (WSID)



Tools to create WSDL files

« XMLSPY - somewhat generic XML support, but
It can be made to work OK for WSDL

« WSDL support embedded in other tool sets
— Microsoft Visual Studio
— BEA'’s WebLoqgic, etc.

* Visually oriented (GUI) WSDL construction tools
becoming available

— See next few slides for a sample tool (IONA'’s Artix)



Top level WSDL structure

) HelloWorldService - Artix Designer

File Edit Contract Help

‘e E
3 Attiz-and-55L
B Readme =]
= {A Configuration =0
Client _"ﬁ
| HelloWorldService T
¥ Developrment ynes
&7 Deployment
Server @
&E Development *
&% Deployment Messages
- [ Contracts
5| HellowarldSenice
5 helloworld gﬂ |
%] HellowordService =
= — Fort Types
ws| —
HelloWarldService ﬁ
L
Bindings
e
& & =
Services HelloworldService HelloworldPort

Current View
All




Detalled WSDL element wizard - Port

& Edit Port Properties - Artix Designer

Froperty Definitions in Paort - "HelloWorldPort”
Transport

Transport Type

Aftributes
Address

Aftribute | yalue
location (REQUIRED) hitps:/Mocalhost 12345

Client

Attribute | Yalue |

LRL durmnmy F
SendTimeout i

ReceiveTimeout
autoRedirect E|

Server

Attribute Yalug

Fort E
SendTimeaout F

ReceiveTimeout
SuppressClientSendErrars

[

Qs || Cancel | Help ‘




Summary of Development Demos

 These capabilities are available in most WS toolsets

e Simple to access remote service WSDL files to:
— Create simplistic clients for immediate access/testing
— Create simple client in programming language of choice
— Create stubs for server components

 These tools mean that you don’t need to understand the
details of WSDL

— The tools handle the WSDL, and give you stub and skeleton
functions that you can use to program your clients and services.



Web Services Execution Demo

Web Services Interoperability Demo (WSID)




A Web Service Case Study

 Web Services Interoperability Demo (WSID)

o Group of industry vendors (IBM, Microsoft, IONA, The
Mind Electric, Amberpoint, WebMethods ...)

o Joint development of specs and implementations

 Development done globally, demonstrated at numerous
trade shows (e.g., XML-ONE)

« Multiple platforms, OS, programming languages
— .NET, several J2EE systems, straight Java, and some unknown!

« WSDL files as the key definition / specification for the
project

 Tony Hong of XMETHODS.NET was the technical leader
http://www.xmethods.net/wsid-03-2003/




Web Services Interoperability Demo

Warehouse Floor:
Client Embedded WS Client

Supplier Confirm

N : 4. Ship Request> (ﬁp
+ 3. Charge = 2. Check Inventory
Warehouse

Bank




WSID Architecture

Initialization <

Run Time

Y

Rl

Control

Files

Customer

sendPO()

getinvaice()

getCatalog()

//

getPOStatus()

Warehouse

GUI

checkAvailabili

Supplier

sh|pRe st()

Y

xR

Files
(Local or

Remote)

- Deployment

:i Warehouse

Charge()

Bank

shipConfirm()

Logging

(Remote)

Real Time
> Logging and
display tools




Building Web Service-based Application




NET (VB) Client for WSID

Artix Web Services Interoperability Demo

EndPoint URL  JiAppAONAS upplierServiced INASupplielPortS C/

Cuztomer [0 IeEa-custDmer

Supplier I |e2a-zupplier
PO Mumber  |8/20/2003 3:45:50 P

Catalog Purchase Order Form | Invnicel

= -'II' E 1 LEITR

Web Senice Requests

=10l |

[tem Mame | Item Mumber | [tem Meazure | [tem Frice | [tern Ammalint

Ethernet Cabl 1003
Cool Game 5 1010
40 GBE Disk D 1008
B0 GB Hard 1007
Floppy disks 1006
a50 MHz Lapt 1005
286 MB tem 1004
» 512 MB Mem 1003
1.0GHzCPU 1002
1.4 GHzCPU 1001

et Catalog Send PO et Statuz Get [Fvoice
Resut |ACCEPTED
WSID Order Form

. =hip Ta: IIEIN.-'l'-. Technologies
= Line 1

EACH .99 10 Line 2 |2EIEI Wiest Street

EACH 20 1] Line 3 I

EACH 200 1]

EACH 500 0 City fi/altham

B 2 30 State  [Ma

EACH 939 ] Country

EACH 200 0 - |usa

EACH BOD 2 Code  |02451

EACH 700 1] o

EACH a9 0 j Comments I

Send PO “Web Service lnvocation Completed




Java Swing Client for WSID

& Xmethods Demo - Customer Clhient -0 =|
File XMethods Demo Help

URL: [http:/localhost:3080mlbusicontainer 10NASupplier AppAONASupplierServiceMTONASupplierPortSCY -

Send PO

PONumber: PO-573 CustomerlD: eZa-customer| * (SupplierlD: ea-supplier -
ShipToCity : ShipToCountry : ShipToLine1 :

ShipToLine2 : ShipToLined : Postal Code :

State : Sub Total : Mo.0f Lines:

Product ID | MNarrie UnitPrice | LIC | Quantity

10049 Ethernet Cahle 7.9 EACH -
1010 Cool Game Sofbware 20.00 EACH 3
1008 40 GB Disk Drive 200.00 EACH

1007 G0 GB Hard Drive a00.00 EACH 3

1006 Floppy disks 5.00 B

1004 aa0 MHz Laptop 999 00 EACH

1004 256 MEB Mermory card 200.00 EACH
Status :ACCEPTED

Get/Send Clear

Let's see WS

D In action ...



Logging screen shot

i WSID Log Yiewer o =[O x|
File Help
—'W5ID Events
Timeskarmp | Participank I Fole | Event Iﬂ
2004-02-01T13:14:06-03:00 IOMA Cuskomer Sending PO (PO-487) o supplier endpoint ; htkp:/ftest0l, amberpoint, comj'eProxy ms-supplier
2004-02-01T13:14:07-03:00 Microsoft Supplier Processing incoming PO PO-487 From supplier 86,35.200,59
2004-02-01T13:14:07-08:00 Microsaft Supplier Checking availability For PO PO-437
2004-02-01713:14:11-08:00 Microsaft W' arehiolse Processing availability check for PO PO-437 From 66,35,200,59
2004-02-01T13:14:11-03:00 Microsoft Warehouse Returning availabilicy indicator: TRUE
2004-02-01T13:14:11-03:00 Microsoft Supplier All ikems in stock: TRUE
2004-02-01713:14:11-08:00 Microsaft Supplier Requesting charge for customer eza-cuskomer; 2593,31
2004-02-01T13:14:13-058:00 IOMA Bank. Processing charge request for customer: e2a-customer | 2898, 31
2004-02-01T13:14:13-03:00 IOMA Bank, Returning charge success indicator: TRUE
2004-02-01T13:14:13-03:00 Microsoft Supplier Successful charge: TRUE
2004-02-01T13:14:14-08:00 Micrasaft Supplier Requesting shiprent For PO PO-487
2004-02-01T13:14:14-08:00 Microsaft Wi arehiolse Received shipment request For PO PO-457
2004-02-01713:14:14-08:00 Microsoft W arehiolse Confirming shipment for PO PO-487
2004-02-01T13:14:14-03:00 Microsoft Supplier Received shipment confirmation For PO PO-487
2004-02-01T13:14:14-08:00 Micrasaft Supplier sendPO warked For PO-487
2004-02-01T135:14:14-05:00 Microsaft Supplier Returning sktatus ACCEPTED
2004-02-01713:14:15-08:00 TOMA Cuskamer Received PO (PO-487) with skatus (ACCEPTED) From supplier endpaoint (3 httpefftest0l, amberp, ..
2004-02-01T13:15:24-03:00 IOMA Cuskomer Requesting PO Status For PO (PO-487) From supplier endpoint ¢ http:jftest01, amberpoint. com)eP. ..
2004-02-01T13:15:24-08:00 Micrasaft Supplier Pracessing PO status request For PO# PO-487 fram supplier 66,35,200,59
2004-02-01T13:15:25-058:00 Microsaft Supplier Returning PO skatus ACCERPTED
2004-02-01713:15:25-08:00 TOMA Cuskamer Received PO Skatus Far PO (PO-487) 1 ACCEPTED
2004-02-01T13:15:25-03:00 IOMA Cuskomer Requesting Invoice for PO (PO-487) From supplier endpoint {: http:f/test01, amberpoint. com//ePro:x. ..
2004-02-01713:15:29-08:00 Micrasaft Supplier Pracessing invoice request For PO PO-487 From WSIDWeb)Supplier, asmx
2004-02-01713:15:29-08:00 TOMA Cuskamer Error in Requesting Invoice For PO (PO-437) from supplier endpoint (¢ htkp:fftest0l, amberpaint.ca. ..
2004-02-01713:34:35-08:00 TOMA Cuskamer Requesking PO Skakus For PO (PO-487) From supplier endpoink & btkp:f fkesk0l, amberpoint, comjeP. .
2004-02-01T13:34:35-03:00 Microsoft Supplier Processing PO skakus request For PO PO-487 From supplier 66,35,200.59
2004-02-01T13: 234 36-02:00 Micrasaft Supplier Returning PO skakus ACCEPTED
2004-02-01T13:34: 36-08:00 TOMA Cuskamer Received PO Skatus Far PO (PO-487) 1 ACCEPTED
2004-02-01T13:36: 20-08:00 TOMA Cuskamer Requesting Invoice for PO (PO-487) from supplier endpoint (¢ ktkp:fftestd 1, amberpaint  com)eProx. .
2004-02-01T13:36:21-03:00 Microsoft Supplier Processing invoice request For PO PO-487 From MWSIDWeb)Supplier. asme
2004-02-01T13:36:22-08:00 TOMA Cuskarmer Error in Requesting Invaice For PO (PO-4371 from supplier endpaint (¢ Rtkpefftest0l, armberpaint.ca. .
2004-02-01713:37:10-08:00 TOMA Supplier Processing invoice request for PO e2a-customer 212004 4:07:03 PM |
2004-02-01T13 Supplier R.eturning irveoice For PO e2a-cuskarmer 21102004 4:07:03 PM




Browser view of logs

; http:/ /www.xmethods.net /idemo/log.cgi - Microsoft Internet Explorer il |EI|5|
J File Edit Mjew Fawarites Tools  Help |_
| $Back - = - @[] @ | Qearch |GaFavortes PHeda (3 S | B-F - M ¥ [

J Address |£_‘| hkkp: f e, xmethods, netfidernoflog. cai j WGD

J GGOglE‘vl j| %Search Web - | 53?0 blacked | EOptiDns HLinks @Wel:uServicesFDundatiunTraining-F‘S ik ﬂé’]ebav-email-(l} >
Favarites x 2004-02-01T13:13:27 ToMA Supplier Processing catalog request from e2a—custam;|
[ add... [ organize..

(25 organize 2004-02-01T13:13:27 0N Supplier Deturning catalog

[ App Development i

ll‘lBiDinFnrmatics 2004-02-01T13:13:27 TOML Customer Received Catalog frow supplier endpoint:
[ Business :

. Z004-02-01T13:13:41 ICONA Customer Fequesting Catalog Redquest from eda-custom
[ Computer Supplies

I:l e-i_ammerce Z004-02-01T13:13:4:2 Hicro=zoft Process=zing catalog redquest from 66
[ Holy Cross

|:| LOMA - Atk 2004-02-01T13:13:42 Hicrosoft Feturning catalog

(] 1ONA - General 2004-02-01T153:13:42 TOML Customer Beceived Catalog from supplier endpoint:
[ Media

l:lMisc 2004-02-01T13:14:07 TOMNA Customer Sending PO [(FPO-487) to supplier endpoint |
';-l Paln Sites 2004-02-01T13:14:07 Microsoft Processing incoming PO PO-487 from
[ Personal

I:I Sporks Sikes 2004-02-01T13:14:07 Hicrosoft Checking availshility for PO FO-
[ wsID

I:I WS- 2004-02-01T13:14:11 Hicrosoft Marehouse Processing availability check fo
(] Web Service Topi hd

eb Service Topics LI ﬂ | v

|@ Done

I_ I_ ’_ |4 Internet 5




WSID Demo Summary

« What we saw In this demo ...

e Multiple interacting web services

« Implementing a typical Supply Chain Example

« Multiple Language GUI Clients

 Web Service server also acting a Web Service client

« Each of these components has been implemented by a
set of WS vendors

— And it has been tested with arbitrary selections of these
components, running on machines distributed across the US!



Chapter Summary

 Web Services are real — here and now!
— You can design, develop and deploy with them now
— Both for internal use and between enterprise vendors
— Existing services can be discovered and accessed easily

 Many tools available with varying degrees of maturity
and complexity — and more to come
— Evolution of tool capabillities ultimately drives ease of use of WS

 The most interesting part of designing a system with
Web Services is the high-level architecture of the system
— What services should exist, and how should they interact?

— What is the right structure for the information that should pass
between clients and services?

— These are the topics of the next chapter



