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Introduction

Using the SAP NetWeaver Application Server Web Services from .NET code is as easy
as using any other Web Service written in Java, .NET or any other programming
language. So, why to write a whitepaper?

It is easy if everything is set up properly. So the first part will show you what you need to
set up a Web Service in SAP and how to create the .NET Web Service client.

It is easy if everything works but as experience shows it often doesna. That& why we will
show common issues and how you can troubleshoot errors.

And last but not least we will walk you through the creation of a SAP Web Service using
an existing BAPI* and a .NET Web Service client step-by-step.
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This paper wond cover the basic concepts and standards of Web Services, how to write
a Web Service, neither in .NET nor in SAP, how to call Web Services from SAP, and
wond discuss architectural topics like fcontract-firstg messaging patterns, UDDI, etc.

The Basics

In this whitepaper we use the latest software versions of Microsoft and SAP. Both have a
sound support of Web Service technology and standards - Microsoft with its products
.NET Framework 2.0 and Visual Studio 2005 and SAP with the NetWeaver Application
Server 6.40.

Microsoft .NET supports Web Services since the advent of the .NET Framework 1.0.
Since Visual Studio .NET the IDE comes with built in support for Web Service. On the
service side we have ASP.NET Web Service project template. On the client side we
have the Add Web Reference wizard that creates the Web Service proxy classes from a
WSDL. Generating Web Service and Web Service client classes from a WSDL can also

! BAPI is a Business Application Programming Interface to existing object orientated methods,
used for synchronous communication, implemented as Remote Function Call
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be achieved by the tool wsdl.exe that comes with Visual Studio. In the core product the
standards SOAP 1.1 and 1.2, WSDL, UDDI and WS-I BP 1.0 are integrated. With WSE
(Web Service Enhancements) Microsoft provides a tool kit that supports and eases the
implementation of the WS-* standards support, for instance WS-Security, in Web
Services.

The SAP NetWeaver Application Server 6.40 comes with an infrastructure for Web
Services that implements the basic Web Services standards like SOAP 1.1, WSDL,
UDDI and WS-I BP 1.0. From the WS-* standards it currently supports WS-Security only.
On top of this infrastructure the Web Service Toolset offers wizard driven configuration of
Web Service interfaces, WSDs, security and technical communication features. It also
supports publishing of Web Services in UDDI registries.

In both technologies there are frameworks that hide the raw SOAP message from the
developer, i.e. the developer can write a BAPI in SAP or a method in .NET as usual
without having knowledge of the format of a SOAP message. In the clients you can even
call a Web Service method like any other method of an object. The environments (SAP
NetWeaver Application Server and .NET Framework) handle the transformation from
fnormalocode into SOAP messages for the developer. This is done in the underlying
infrastructure by serializing the call into the SOAP message and by deserializing
incoming calls for instance into an instance of a .NET object. This applies for both
directions, i.e. SOAP requests and SOAP responses. In .NET this works not only with
fgoodomessages, also exceptions thrown in the code are transformed into SOAP faults.
In SAP error handling looks a little bit different, since there is a return structure that holds
error messages for flogicaloerrors, BAPIRET or BAPIRET2, these are returned to the
caller as any other SOAP response. Only errors in the infrastructure are returned as
SOAP faults, e.g. if a Web Service does not support the called method.

Before any system can communicate with your Web Service you have to provide the
interface description in form of a WSDL. This is also created automatically by both
technologies.

Make It Work

What do we want to achieve? We want to call a SAP Web Service from .NET.
Technically speaking this means there must be a SAP Web Service and then we have to
build a .NET client that is able to communicate with this Web Service.

Set up SAP Web Service

To create a Web Service in SAP you do not have to write ABAP 2or Java code, you can
just configure an existing BAPI or RFC?,

For this you must start the Web Service Creation Wizard. There are three different entry
points to the wizard. You can select a BAPI or a remote function module in transaction
SE37 or SE80 and start the Web Service Creation Wizard for it.

> ABAP (Advanced Business Application Programming) is the object-oriented programming
language for SAP

® RFC (Remote Function Call) is a application program interface for SAP applications and is used
for synchronous and asynchronous communication
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Another way is to launch the wizard directly with the transaction code
WS _WZD_START.

(=
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The wizard guides you through the steps of creating a virtual interface, choosing the
endpoint and operation, creating the Web Service definition and releasing the Web
Service.
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I@Wizard: Create Web Service A

| & Back || B  continue | | % Cancel |

Before you start you should check if you have a package for storing your Web Service.
You can check this in the ABAP Development Workbench (transaction code SE80) in the
Repository Browser. How you can check and create a package is described in Check for

Package.

Stepping through the Web Service Wizard is quite straight forward. For your first Web
Service we would suggest that you stick to the default settings and do not configure
name mapping or WS-Security for instance. You, especially .NET developers, have to
pay attention to use a Virtual Interface name and a Web Service Definition name from
the same namespace as your package, i.e. in our case both have to start with Z.
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I@Create Virtual Interface A

5 Create Wittual Interface

wirtual Interface |Z_GetFIightLis’NI
Short Descriptian [virtual interface for GetFlightList |

Endpoint Type | Function hodule 2

[IMame Mapping

| & Back || B rontinue | | % Cancel |
A

When you finish the wizard SAP creates all objects and their corresponding transport
requests for you. That is the point where you need a package for your Web Services.

III:' Create Object Directory Entry A

Object  |R3TR|WEBI|Z_GETFLIGHTLISTYI |

Aftributes

Package 2 MYSERVICES [=)
Person Responsible BSTEINER

Original Systern MNSP

criginal language Iﬁ| English

Instead of using the Web Service Creation Wizard you could have created the Virtual
Interface and the Web Service Definition manually using the transaction SE80.

So the Web Service was created, but where is it? There are multiple transactions to view
the Web Service:
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1 SE80
beneath your package you find the settings for the Web Service Definition and
the Virtual Interface. Here you can for instance configure security settings for the
definition or change the Web Service®& parameter names in the interface.

1 WSCONFIG
here you can release your Web Service definition for the SOAP runtime,
configure the address or a security profile for your Web Service. It also offers a
consistency check for your Web Service configuration.

1 WSADMIN
In this transaction you can view and change the logging and tracing settings of
the Web Service.

=
Weh Serdce  Edit Goto  Systern Help

@ Change Settings FB @@ 8 EE |84 EE
. Display Settinos Fr [ .

W J% or SOAP Runtime
L Weh Serice Homepage Ctrl+F8

E WEDL Cirl+F 1

= Exit Shift+F3

% =

SOAP Applicationifeb Service DefinitionA?y... |Access Address
I [ S0aF Application far BARIs
= [] SOAP Application for RF C-Cormpliant FI

B O guery_view_data

I [l SRT_TESTS_FE_ADD_WSD

I [ SRT_TESTS_FB_SUM_WSD

I [l Z_GETFLIGHTLIST

I [l Z_GETFLIGHTLISTA

= 2 7_GetFlightListyysD
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ek Service Key: O4CE47E64F4CFF4GI5TROBECEE203AFE
Felease Text WED for GetFlightList
Web Service Definition Z_GetFlightListWsD

Transport Binding Settings

Yirtual Host default_host E

LIRL fsapdboisrt/rfo/sapd/Z GetFlightlistWsh
Trace Settings Default Settings E1| (Errors Only)

Log Settings Default Settings E1| (Errors Only)

DD Publications

Mame of UDDI Registry DD Key of an Ohject

D] |[«][+]

Info: In SAP you can switch between display and change mode with the icon %

From within the WSADMIN transaction you can also test the Web Service or view
the Web Service® WSDL.

Testing can be started either via the Web Service Homepage entry in the Web
Service menu or with the icon |@|
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[=
Web Service Edit Goto  Systern Help

& B AHCEa (CHE BDOD(EE
Web Service Administration for SOAP Runtime

lal@[Sa2a|E]|| 8]

SOAP ApplicationdVebh Service Definitionity. .. |Access Address
I ] S0AF Application far BAP s
= [ ] S0AP Application for RF C-Carmpliant Fl

I O query_view_data

I [l ESRT_TESTS_FE_ADD_WWSD

I [ SRT_TESTS_FB_SUM_WSD

I [l Z_GETFLIGHTLIST

I Ol Z_GETFLIGHTLISTS

= | 7_GetFlightListywsD

It can héppen that you get the following error message
@ Settings for J2EE Server do not exist

. For our scenario this is not a problem, since
the Web Service will work nonetheless.

Apart from testing you can also display the WSDL either with the menu or with

the icon .

1 SICF
In the transaction SICF you can display and change the Web server settings for
your Web Service. You will find your Web Service beneath
default_host/sap/bc/srt/rfc/sap.
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SRT_TESTS_FH_FPAR_TESTO WS for SRT_TESTS_FH_PAR_TESTOM
SRET_TESTS_FB_FPAR_TESTO:WS for SRT_TESTS_FB_PAR_TESTOZ
SRET_TESTS_FB_FPAR_TESTO.WS for SRT_TESTS_FB_PAR_TESTO2
SRET_TESTS_FB_SUM_WSD  Weh Service for SET_TESTS_FB_SILIM
2WSCurrencyGetlist 2MSCurrencyGetlist

DN SExrates Exrates GetDetail

WSO for GetFlightlList

- - — - W= I"m-:rrin‘rjnn nf BNARP Runtime Ranictae
When you display your service® settings you see for instance that standard

authentication and Basic Authentication with Standard R/3 User are selected. For
the client calling the Web Service this means that Basic Authentication is used
and the SAP credentials are sent over the wire in clear text. This is one of the
easiest security configurations, but SAP supports also SSO, X.509 tickets or WS-
Security for handling authentication.
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ICF Pathi fdefault_hostrsap/borsmifclsapl
ICF Ohject NSPROEEZ Service (Active) Altern. Mame: Z_GetFlightList®SD
Description in [English £l |# Other languages

WSO for GetFlightList

m Handler List i Error Pages

Logon Procedure Semice Options
Standard Server Group:
Alternative Logaon Qrder SAP Authariz. Err. Type ]
Logon Data Reguired Session Timeout: 0O B0 B8 (HH:MW:SS)
Client Cert. (55L) Required Campressian {if possible)
All Logons GUI Link
Anonymous Logaon Data Security Requirements
Standard
Client S5L
Uzer
Passwaord still initial Basic Authentication
Language gl Standard Rr3 User
Internet User

Administration

Last Changed By BETEINER CreatedBy BSTEIMNER
Client oon Client noo
Changed On 14.03.2006 Created On 14.03.2008

To enable any client to call your Web Service you must provide the WSDL to the client
programmer. You can do this either by downloading the WSDL from transaction
WSADMIN and hand over the file or you go to the SICF transaction, navigate to your
Web Service and select Test service. This opens the browser with the URL of your Web
Service in the address bar, e.g. http://localhost/sap/bc/srt/rfc/sap/z _getflightlistwsd?sap-
client=000. When you now replace sap-client=000 with wsdl and browse to this address
(http://localhost/sap/bc/sri/rfc/sap/z_getilightlistwsd?wsdl) you can view the WSDL from
remote via the browser. This way of accessing a Web Service® WSDL looks very
familiar to .NET developers as you can access the WSDL of Web Service written in
ASP.NET the same way.
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http://localhost/sap/bc/srt/rfc/sap/z_getflightlistwsd?sap-client=000
http://localhost/sap/bc/srt/rfc/sap/z_getflightlistwsd?sap-client=000
http://localhost/sap/bc/srt/rfc/sap/z_getflightlistwsd?wsdl

Set up .NET Web Service Client

When you have the WSDL as a file or the address of the WSDL you can start creating
the Web Service client in .NET.

First you must create a new project in Visual Studio 2005. We will use a Console
Application for our samples in this whitepaper.

The next step is to make the SAP Web Service visible and callable in the project, as we
do not want to create and parse the SOAP messages manually. In Visual Studio 2005
you can use the Add Web Reference wizard to create so called proxy classes for the
Web Service.

Add Web Reference ed |

Mavigate to a web service URL and click Add Reference bo add all the available services.,

Qb O | M [€ &
URL: |http:,I',I'IncaIhu:usI:,I'sapII:u:Isrt,I'rFc,l'sapIZ_GetFIightListWSD?wsdl j LJGD
L ' g [ 1 ;I Web services found at this URL:
Z_GetFlightListwSDService" Description e ,
ervice Found: ;I
Methods - Z_GetFlightListwSD

= BAPI_FLIGHT_GETLIST { A/RLMEAs chard, D4TE RAMEE fis
TableCFEAPISFLORA , DESTIEITON ARG s BAPISFLDST ,
DESTIG TN 0 As BAPISFLDST ,  EXTENSTON M fis
TableQFEAPIPAREY , EXTENSION OUT As TableOFBAPIPAREY
FLISHT LIST &s TableOFBAPISFLDAT , WX SOWSAs int, RETLIRAAS -]
TableQFEAPIRETZ ) fis TableOFBAPISFLDRA

web reference pame:

GetFlightListService|

Add Eeferenca: I

;I Cancel |

Here we used the address to the WSDL. As Basic Authentication is configured for the
Web Service in SAP we had to enter a SAP user name and password to get access to
the WSDL.
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Executing the wizard creates the proxy classes in the Web References sub folder in the
project.
Solution Explarer - Solution 'CallGetFlightLlist, ., » & X

[ Solution 'CallGetFlightListws' (1 project)
= |5 CallGetFlightListWs
= [ Properties
o ] AssemblyInfo,cs
&[] Settings.settings
- [ References
----- 0 Swskemn
E ----- 2 Syskem.Data
E ----- 2 Syskem.EnterpriseServices
----- A Syskem,Wehb,Services
I Syskern, ¥l
- [ Web References
b ﬁJ i3etFlightListService
- 3 app.config
----- ] Program.cs

To view the proxy classes you must switch on &how all fileséin the Solution Explorer by

clicking the icon = . Now you can see that for each SAP data type a class was created
from the WSDL.
B
= ¥ GetFlightListService

= 2] Refersnce.map

- %) BAPIPAREX.datasource
- %] BAPIRETZ.datasource
- %] BAPISFLDAT.datasource
- %] BAPISFLDRA.datasource
b 99 Reference.cs
] Z_cetFlightListwsD.wsdl

Wb References

Another way to create the proxy classes is to use the wsdl.exe tool that comes with
Visual Studio 2005.

Having the proxy classes created we have to create a proxy object and set the
credentials for the Web Service call.

// create a proxy object
GetFlightListService.Z GetFlightListService myProxy = new
GetFlightListService.Z GetFlightListService();

// set SAP credentials

myProxy.Credentials = new System.Net.NetworkCredential ("myuser",
"mypassword") ;

Up to this point calling a SAP Web Service was like calling any other Web Service.

But when you look at the methods signature you see that there are a lot of parameters
that are passed by reference.
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myProxy.BAPT_FLIGHT GETLIST(|

void Z_GetFlightListwSDService. BAPT_FLIGHT_GETLIST (string AIRLINE, ref CallGetFlightListws, GetFlightListService. BAPISFLDRA[] DATE_RANGE,

CallGetFlightList'ws. GetFlightList Service, BAPISFLDST DESTINATION_FROM,
CallGetFlightList'ws. GetFlightList Service, BAPISFLDST DESTINATION_TO,

ref CallGetFlightListws. GetFlightListService BAPIPARE:[] EXTEMSION_IM,

ref CallGetFlightListws. GetFlightListService BAPTPAREX[] EXTENSION_OUT,

ref CallGetFlightListvs. GetFlightListService, BAPISFLDATL] FLIGHT_LIST, int MAX_ROWS, bool MAY_ROWSSpecified,
ref CallGetFlightListiws. GetFlightListService, BAPIRETZ[] RETURN)

This is quite typical when calling SAP Web Service that base on BAPIs or remote
function modules due to the SAP programming model.

So for us this means we have to define and create each of those parameters and pass
them by adding them to the method call. This can actually become very cumbersome. In
one of our projects we had to do this for about 96 parameters.

// define parameters
GetFlightListService

GetFlightListService.
GetFlightListService.
GetFlightListService.
GetFlightListService.
GetFlightListService.

GetFlightListService.

.BAPISFLDRA[] dateRange = new

GetFlightListService.BAPISFLDRA[O];
BAPISFLDST destinationFrom = new
GetFlightListService.BAPISFLDST() ;
BAPISFLDST destinationTo = new
GetFlightListService.BAPISFLDST () ;
BAPIPAREX[] extensionIn = new
GetFlightListService.BAPIPAREX[O];
BAPIPAREX[] extensionOut = new
GetFlightListService.BAPIPAREX[O];
BAPISFLDAT[] flightList = new
GetFlightListService.BAPISFLDAT[O0];
BAPIRET2[] bapiReturn = new
GetFlightListService.BAPIRET2[0];

// initialize parameters
destinationFrom.AIRPORTID = "";

destinationFrom.CITY

= "San Francisco";

destinationFrom.COUNTR = "";
destinationFrom.COUNTR ISO = "";

destinationTo.AIRPORTID = "";

destinationTo.CITY =
destinationTo.COUNTR

destinationTo.COUNTR

"Frankfurt";

wn o,
Iz

ISO = "";

// call SAP Web Service
myProxy.BAPIiFLIGHTiGETLIST("LH",

ref dateRange,

destinationFrom,

destinationTo,

ref extensionlIn,
ref extensionOut,

ref flightList,

20,
true,

ref bapiReturn) ;
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Do It

Now that we have set up both ends of our scenario we can call the SAP Web Service
from .NET.

In the .NET Web Service client you can just start debugging and then look at the
returned objects.
We got 2 matching flights as result.

| Mame | Walue | Tvpe

= FlightList {Dimensions:[2]} CallGetFlic
@ [0] {CallGetFlightList'ws. GetFlightListService BAPISFLDAT} CallGetFlic
= [1] {CallGetFlightListws. GetFlightListService, BAPISFLDAT} CallgetFlic
— 5 AIRLINE "Lufthansa" G, + skring
— aIRLINEField "Lufthansa" & + string
— o ATRLINEID LH 3, = string
— alRLIMNEIDField "LH" & + string
— o AIRPORTFR el 3, = string
— g¢ AlRPORTFRField "SFO" & + string
— 5 AIRPORTTO "FRA" 3, = string
— & ARPCRTTOField "FRA" & + string
— 5 ARRDATE "1906-12-31" 3, = string
— aRRDATEFisd "1996-12-31" &, = skring

&
— 5 ARRTIME *10:30:00" 3, = string
— ARRTIMEField "10:30:00" & + string
&

— ﬁ_"‘ CITYFROM "San FRAMCISCO" &, - skring
— & cITYFROMField "San FRAMCISCO" &, - skring
— & aTTTo FRANKFURT" Q, = string

We also got a BAPIRET?2 object. This is object contains very important information for
the calling application when working with SAP Web Services based on BAPIs or remote
function modules. ) ) ) )

- @ [0] {CalGetFlightListws. GetFlightListService BAPIRETZ2}: CalGetFlight

— [ FIELD 3, = skring
— FIELDField " 4, = skring
— D "BC_IBF" 2+ string
— & idField "B _IBF" 3, = skring
— 5 LOG_MSG_NO 000000 4, = string
— ¢ l0G_MSG_MOField "0oonoo" Q, = string
R LOG_NG " 3, = skring
— i3 _MiCField " 4, = skring
— j"‘ MESSAGE "Method was execuked successfully” 3, = skring
— 5 MESSAGE_YL Q, - string
— mESSAGE_W1Field " 4, = skring
— 5 MESSAGE_W2 G, w skring
— m _W2Fiel Q, ~ string
& ESSAGE_YZField " ¥ Eri
— 5 MESSAGE_Y3 4, + string
— I _W3Fiel 3, = skring
g ESSAGE_W3Field 3 Eri

In this case it tells us that everything worked fine, but as you will see in the next chapter
SAP uses this kind of objects to tell you also about errors.

So everything worked fine. Sure, we coded this sample around the common issues.

If we just wouldnd set the destinationFrom value we wond get any results, but why? How
you can find out the reason we will explain in the chapter &olve Issuesd
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Some Particularities with SAP Web Services
XxxSpecified

Now have a look at the request message in the WSDL.

<xsd:element name="BAPI FLIGHT GETLIST">
<xsd:complexType>
<xsd:sequence>
<xsd:element minOccurs="0" name="AIRLINE" type="tns:char3" />
<xsd:element minOccurs="0" name="DATE RANGE"
type="tns:TableOfBAPISFLDRA" />
<xsd:element minOccurs="0" name="DESTINATION FROM"
type="tns:BAPISFLDST" />
<xsd:element minOccurs="0" name="DESTINATION TO"
type="tns:BAPISFLDST" />
<xsd:element minOccurs="0" name="EXTENSION IN"
type="tns:TableOfBAPIPAREX" />
<xsd:element minOccurs="0" name="EXTENSION OUT"
type="tns:TableOfBAPIPAREX" />
<xsd:element minOccurs="0" name="FLIGHT LIST"
type="tns:TableOfBAPISFLDAT" />
<xsd:element minOccurs="0" name="MAX ROWS"
type="xsd:int" />
<xsd:element minOccurs="0" name="RETURN"
type="tns:TableOfBAPIRET2" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

And compare this with the proxy class& method signature.
myProxy.BAPI_FLIGHT_GETLIST(| T

woid Z_GetFlightListwSDService, BAPI_FLIGHT_GETLIST (&tring AIRLINE, ref CalGetFlightListws, GetFlightListService BAPISFLDRA[] DATE_RANGE,
CallGetFlightList'ws. GetFlightList Service, BAPISFLDST DESTINATION_FROM,
CallGetFlightListws, GetFlightlist Service, BAPISFLDST DESTINATION_TC,
ref CallGetFlightListws. GetFlightlistService, BAPIPAREX[] EXTENSION_IM,
ref CallGetFlightListws. GetFlightListService BAPTPAREX[] EXTENSION_OUT,
ref CallGetFlightListiws, GetFlightListService, BAPTSFLDATL] FLIGHT_LIST, int Max_ROWS, bool MaR_ROWSSpecifisd,
ref CallGetFlightListiws. GetFlightListService, BAPIRETZ[] RETURN)

Can you find the MAX_ROWSpecified parameter in the WSDL?

The .NET Add Web Reference wizard creates iXxxSpecifiedoparameters for parameters
and attributes that have minOccurs=0set in the WSDL but the according data type in
.NET is a value type, e.g. boolean, int, decimal or DateTime, that cannot be become null.
When working with SAP Web Services we came across such attributes and parameters
quite often.

By default the attribute® value is false and this means that the according attribute& (Xxx)
value wond be set in the SOAP request. So to get your attribute value transferred to SAP
you must explicitly set the XxxSpecified attribute to true. In the .NET Framework 1.1
XxxSpecified parameters or attributes were also created if the element was nillable, but
the .NET Framework 2.0 introduced the new generic System.Nullable<T> that is used for
these cases now.
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XSD Data Type Restrictions

Or look at the type of the AIRLINE element i char3, this is defined in the WSDL as
simpleType of type string with a maximum length of 3.

<xsd:simpleType name="char3">
<xsd:restriction base="xsd:string">
<xsd:maxLength value="3" />
</xsd:restriction>
</xsd:simpleType>

Can you find this restriction in the method& signature or the proxy class? SAP uses the
XSD to define the data types of the elements in the Web Service message so that they
match the definition in SAP. But in the .NET Web Service these data types are not
represented in that precision. The basic data type is used but without length, or pattern
restrictions. This can lead to issues due to the fact that you can set values in the Web
Service client that do not match the WSDL. In previous SAP WebAS version SAP tried to
process those values, SAP even cut off strings that were too long instead of returning an
error. Since SAP NetWeaver Application Server 6.40 SAP checks the SOAP message
and returns a SOAP fault that tells you what is wrong.

For example if we use a value for the AIRLINE parameter that has more than three
characters, e.g.

myProxy.BAPI FLIGHT GETLIST ("Lufthansa",
ref dateRange,
destinationFrom,
destinationTo,
ref extensionlIn,
ref extensionOut,
ref flightlist,
20,
false,
ref bapiReturn);

You will get a SoapException with the message fDeserialisation faileda

This doesnd tell very detailed what& wrong. But SOAP faults have an element called
fDetailofor this purpose. The content of this element gives a hint about the error.
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= System.\Web,Services.Protocols, SoapException
[System.Web. Services. Pratocals, SoapException]
Actar
Code
Data
B Detail
[Svstem. xml. xmlElement]
Attributes
BaselRI
Childiades
FirstChild
Hasartributes
HasChildModes
Inner Text

Innersml
IsEmpty
IsR.eadOnly
LastChild
LocalMame
Mame
MamespacelRI

{"Deseriglisation failed"}
{"Desetislisation Failed"t

{http:fischemas xmilsoap.orgisoap/envelopel: Clisnt}:
{5ystem. Collections, ListDictionaryInternal -

{Element, Marme="dztail"}

{Element, Mame="detail"}

{Swstem. ¥ml. XmlattributeCollection}

{5wstem. ¥ml, ¥miChildModes}

{Element, Mame="n0:SimpleTransformationFault"}

false

true

"1 BCDWE\WSS0060228220403177000) LBCDWEMWSSO0602282204031 770002
"=nl:SimpleTransformationF aulk xmins:n0=\"http:/ v, sap,comjtransform =
false

false

{Element, Mame="n0:SimplaTransformationFault"}

"dekail"

"dekail"

<n0:SimpleTransformationFault
xmlns:n0=\"http://www.sap.com/transformation-templates\">
<MainName>/1BCDWB/WSS0060228220403177000</MainName>
<ProgName>/1BCDWB/WSS0060228220403177000</ProgName>
<Line>28 </Line>

<Valid>X</Valid>

<DeserialisationFault>

<DescriptionText>An error occurred when deserializing in the simple
transformation program /1BCDWB/WSS0060228220403177000
</DescriptionText>

<DescriptionDetailText>Data loss occurred when converting
Lufthansa—-&d&lt;H—&&1t;</DescriptionDetailText>
<TreePosition></TreePosition>

<ClassName>CX SY CONVERS IONiDATAiLOSS</ClaS sName>
</DeserialisationFault>
<Caller><Class>CL_SRG RFC_ PROXY CONTEXT</Class>
<Method>IF SXML PART~DECODE</Method>

<Positions>1 </Positions>
</Caller></n0:SimpleTransformationFault>

BAPIRET and BAPIRET2 Objects

Above we showed you how SAP reports errors that occur in the SOAP infrastructure, i.e.
before the BAPI can be called internally. All errors that occur in a BAPI are returned in
the parameter of type BAPIRET or BAPIRET2.

As .NET developer you should always evaluate the returned BAPIRET objects to know if
the BAPI execution was really successful.

For example if you use a City from which no flights exist in the database. SAP reports an
error by returning 2 BAPIRETZ2 objects:
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One with a general error message

= @ bapiReturn {Dimensions:[2]} CallGetFlic

4 allzetFlightListn's, GetFlightListService BAPIRETZE | CallGetFli

=1 @ [1] {CallizetFlightListw's, GetFlightListService BAPIRETZ:  CallGetFlic
— [ FIELD 3, « skring
— FIELDField " 3+ stkring
— HID "BC_IBF" - string
— idField "BC_IBF" » skring
— [ LOG_MSG_NO "000000" - string
— 4 l0G_MSG_HOField "000000" - stting
[ LOG_MNO " - string
— & [i2i3_TOField " + string
— f,“ MESSAGE "Errors occurred” + skring

- skring
- skring
- skring
+ skring
- skring
«| skring
- skring

— i MESSAGE_Y1
— 4 MESSAGE_V1Field
— 5 MESSAGE_YZ
— 49 MESSAGE_VZField
— o MESSAGE Y3
— 4 MESSAGE_V3Field
— 5 MESSAGE_v4

— mESSAGE_Y4Field + skring
— mESSAGEField "Errors occurred” + string
— 5 MUMBER, "o0o1" - string
e nUMBERFigld "o01" + skring

— ~ skring
PARAMETER. L

D00 00 0000008000080 80808

— pARAMETERField + skring
&

— 5 ROW 0 ink

— it Field 1] ink

— 5 SYSTEM 3, + string

— sYSTEMField 4, « string
5

— [ TYPE "E" 3, = string

— FYPEField "E" 4« string
=

And a further object with detailed error information
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# bapiReturn {Dirmensions [ 2] CallGetFlightList'
JCalliGetFlightList's. GetFlightListService BAPIRETZE | CallGetFlightList

— & FIELD "" 3, « skring
— FIELDField " & = shring
— I "BC_IEF" + string
— idField "BC_IEF" + string
— % LOG_M5G_NO "0oooog" - string
— g 10G_M3G_NOField "0oooog" - string
R LOG_NO + string
— [i25_MNOField + shring
— is-,“ MESSAGE "City SEATLLE unknown" » shring
— 5 MESSAGE_1 "SEATLLE" = string
o mESSAGE W1 Field "SEATLLE" - skring

skring
- skring
- skring
- skrimg

— 5 MESSAGE_\Z
— 4 MESSAGE_vZField
— ol MESSAGE_W3
— 4 MESSAGE_V3Field

— o MESSAGE_V4 - string
— mESSAGE_W4Field " + string
— mESSAGEField "Zity SEATLLE unknown” + string
— 25 NUMEER: "o52" - string
— nlMBER Field "osz" + string

— 5 PARAMETER - string

LDiolplopo oo e eeoopoee L0000
1

— paRAMETERField - skring
R ROW 0 ink

— rOWWField 0 ink

— 5 SYSTEM 3 = string
— SYSTEMField 4« string
— [ TYPE "E" 3, = string
— FYPEField "E" 3, w string

2 [1] {CallGetFlightList''s. GetFlightListService BAPIRETZ} | CallGetFlightList'

In the .NET client you should check the TYPE attribute of the BAPIRET2 object for the
value E that indicates that an error occurred.

Call By Reference Array Parameters

As you might have noticed we initialized all array parameters that are passed by
reference with an object array with dimension 0. Actually it does not matter what
dimension you set, but it is important that you initialize the array otherwise the parameter
wond be filled.

It is quite easy to test this. We use the client as in our successful example but we do not
initialize the flightList array.

// define and initialize parameters
GetFlightListService.BAPISFLDRA[] dateRange = new
GetFlightListService.BAPISFLDRA[O];
GetFlightListService.BAPISFLDST destinationFrom = new
GetFlightListService.BAPISFLDST () ;
destinationFrom.AIRPORTID = "";
destinationFrom.CITY = "San Francisco";
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destinationFrom.COUNTR = "";
destinationFrom.COUNTR _ISO = "";
GetFlightListService.BAPISFLDST destinationTo = new
GetFlightListService.BAPISFLDST () ;
destinationTo.AIRPORTID = "";
destinationTo.CITY = "Frankfurt";
destinationTo.COUNTR = "";
destinationTo.COUNTR ISO = "";
GetFlightListService.BAPIPAREX[] extensionIn = new
GetFlightListService.BAPIPAREX[0];
GetFlightListService.BAPIPAREX[] extensionOut = new
GetFlightListService.BAPIPAREX[0];
GetFlightListService.BAPISFLDAT[] flightList = null;
GetFlightListService.BAPIRET2[] bapiReturn = new
GetFlightListService.BAPIRET2[0];

// call SAP Web Service
myProxy.BAPI FLIGHT GETLIST ("LH",
ref dateRange,
destinationFrom,
destinationTo,
ref extensioniIn,
ref extensionOut,
ref flightlList,
20,
false,
ref bapiReturn) ;

The result of this call is a success message in the BAPIRET2 object but an empty flight

list though we got two flights from San Francisco to Frankfurt when we used an initialized
flightList array.
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Wakch 1

| Mame | Walue Tvpe
@ FlightLisk rull CallGetFligh
W bapiReturn {Dirmensions:[ 17} CallcetFligh
-[I:ZaIII:EetFIin;lhtLi::t'- . GetFlightListService BAPIRETZ): | CallGetFlig
i FIELD 3, = string
— FIELDFigld Z w string
— S ID "B _IEF" 3 - string
— idField "BC_IEF" 3 = shring
— % LOG_M5G_NO "0oooog" 3+ string
— g 10G_M3G_NOField "0oooon" 3 = string
R LOG_ND 3, = string
— [i23_MOField 2, w string
— i&,‘ MESSAGE "Method was executed successfully” Z w string
— 5 MESSAGE_V1 3 - string
— mESSAGE_W1Field " 3 = shring
— o MESSAGE vz 3, + string
— mESSAGE_V2Field & - string
— % MESSAGE_V3 3 = string
— mESSAGE W aField 2, w string
— 5 MESSAGE_v4 3 - string
— mESSAGE_W4Field Z w string
— mESSAGEField "Method was executed successFully” & = shring
— 5 NUMBER: "nog" 3, - string
— nUMBERField 000" & = skring
— 5 PARAMETER 3, + string
— pARAMETERFigld 2w string
— o ROW 0 int
— rCField 0 ink
— 5 SYSTEM 3 - string
— sYSTEMField " & = shring
— 5 TYPE "o 3, « skring
— kyYPEFieid =y & = skring

This is the point where it is interesting to have a closer look at the exchanged messages
to find out if SAP does not fill the flight list or if .NET is not able to map the returned

flights into the flightList object.

Tracing

Tracing is a very good way to troubleshoot problems in the Web Service communication

as you can see the raw SOAP messages that are sent over the wire.

In SAP

For analyzing the above case we can just switch on tracing on the Web Service in SAP

in the transaction WSADMIN.

Microsoft

softlab



=
| Seftings  Edit Goto

| &

System  Help

3 I B I&CE@@ CEEDDLSEE @D

Web Service Administration for SOAP Runtime

Wieh Senice Definition

Weh Service ID
Wieh Semice Key 2003488 BE233E42802905BEBD3FCAL4E
Release Text Returns a list of flinhts

Z_GetFliohtlist

Transport Binding Settings

Yirtual Host

default_host &

LRL fsapfhodsridrfodsapdd GetFlightlist
Trace Settings Full Trace
Log Settings Default Settinas (Errats Only)
Mo Trace
Errars Only
LIDDI Publications Payload Only
49' Iﬂ | Performante
Full Trace

Mame of UDDI Registry

[FCTT ey OT AT hject

[l

I[dD]

So when we execute the call with the not-initialized flightList object we can then view the
exchanged SOAP message in the transaction SM59.

|II7

|£ Display Trace

Delete Trace

—  HTTP Proxy Configuration

E RFC Groups

EFC  Edit Goto  Systermn Help

I S@a@ BE
. Destinations

o [

Trusted systems Shift+F &
RE  Trusting Systems Shift+F T

iGenerate Conv. Takb.

Exit Shift+F 3

= ITICECTIE T CUTIrecerans

E SWNACPI-C connections

E TCR{IP connections

H Connections wia LBAP/4 driver
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At the bottom of the trace file we find the SOAP response. And there we see that SAP
does not return an element called FLIGHT_LIST. This would contain the data for the
flightList object in .NET.

XRFC=
XRFC=
XRFC=
XRFC=
YRFC=
¥RFC=
¥RFC=
¥RFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
YRFC=
¥RFC=
¥RFC=
¥RFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
YRFC=
¥RFC=
¥RFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=
YRFC=
YRFC=
¥RFC=
¥RFC=
XRFC=
XRFC=
XRFC=
XRFC=
XRFC=

nEaae
nEa e
nEa2e
Qoa3n
nEa46
[EAse
BEAGH
[EATe
BEAg6
BEE36
nEaa0
nEahe
nEace
nEade
Hoden
nEafte
[E1 a6
[E116
[E1 26
BE1 36
neE146
aE156
nE166
nE17e
Bot1an
Ga1an
[E ab
BETbb
[Elch
[E1db
BE1 el
ne1fo
nEz2ao
nEz21e
nEz22e
po23n
no24n
[E250
BE260
[E270
[E2a6
BE296
nEZ2ab

<50ap-eny  Enveln
pe xmlns:soap-en
v="http:/fschema
s.xmlsoap.orglso
apfenvelope!"==<5
oap-eny:Body=<nb
‘BAPI_FLIGHT_GET
LISTResponse xml
ns . nA="urn:sap-c
om:document :sap:
rfc. functions"=<
DATE_RANGE==/DAT
E_RANGE==EXTENSI
OW_IM=</EXTENSIO
W_IM=<EXTENSTON_
QUT==/EXTENSTON_
QUT==RETURN==ite
m=<TY¥PE=5=/TYPE=
<ID=BC_IBF=/ID==
WUMBER=BGM< ! NUMB
ER=<MESSAGE=Meth
od was executed

successtully</ME
SEAGE==LOG_NO=</
LOG_MNO=<L0G_M5G_
WO=poooag=/L0G6_M
SG6_M0==MESSAGE_Y
1=</HESSAGE_Y1==
MESSAGE_W2==</MES
SAGE_Y2==MESSAGE
_W3=</MESSAGE_W3
=<MESSAGE_YWd=</HM
ESSAGE_Y4=<PLRAM
ETER=</PLRAMETER
=<ROW=0</ROW=<FI
ELD=</FIELD==5Y5
TEW=</5YSTEM==/1
tem=</RETURN=={n
Q:BAPI_FLIGHT_GE
TLIGTResponse=<{
soap-eny Body=<{
soap-eny  Envelop
B>

3CT36FA1
TOE5Z207E
TE3DZ268
TIZEVEED
61702FG5
GFE1702D
3n424150
40495354
GETIEAGE
GFED3EAG4
T2BR6334
44415445
455F5241
4F4EEF 48
4E5F4594E
4FBEE43E
4FE5E43E
GD3IEZCH4
3C49443E
4ERR4D42
45523E3C
GFE42077
FT3THE363
53534147
4C4F475F
4E4F 3E30
5347EF4E
313EZC2F
40455353
53414745
SFRA333E
3E3C4D45
45535341
45544552
3E3C524F
4540443E
5445403E
74B5ED3E
30384241
544C4053
TIBFE1T0
T3BFE17E
653E

TOZ2DESEE
GDECEET3
T4T7ATO3A
GCY3IGFE1
BEVEERAEL
EBREEFEIA
495F464C
52657370
3B3DE2TE
GFE3TRED
GEFSEERS
SF52414E
4E47453E
4E3ESC2F
3E3C4558
3AC2F4558
3ACH24554
5950453E
42435F40
45523E30
40455353
61732065
B5737366
453E3C40
4E4F 3E3C
30303830
4F3EZCAD
40455353
4147455F
EFRE323E
AC2F4D45
53534147
47455F56
3E3CZF50
573E303C
3CZF4649
3C2F5359
AC2FE245
E0495F 46
54526673
2DBREETE
2DBREETE

TE3A456E
38F36FA1
2F2F7363
TO2ERFY2
BF FOGE52F
426FG479
49474854
BFGEY365
TZBE3LTI
BEGET434
TAG96FGE
47453E3C
30455854
45585445
54454E53
54454ER3
SERZ4E3E
533C2F54
42463C2F
3E3IAIC2F
4147453E
TBESA3TE
VTEECACTY
4F4TEF4E
4C4F475EF
A03C2F4C
45535341
4147455F
BE323E3C
3AC4D45R563
53634147
455F5634
343E3C50
41524140
2F524F57
454C443E
53544540
5455524E
40494748
VHBFGET3
AN426FES
3B456ETE

VEGSECEF
TH2DESEE
GEG560E1
GY2F736F
223E3CT3
3E3CEE3N
GF474554
20786DEC
61702063
TaE1T7A3A
V3223E3C
2F444154
454E5348
4EG3494F
494F4ERF
494F4ERF
ACEA7 465
5950453E
49443E3C
4ERB4D42
40657468
74656420
3C2F4D45
4F3E3C2F
4053475F
4F475F 4D
47455F66
5E6313E3C
2F4D4553
53414745
456FE633
3E3CEZF4D
41524140
45544552
3E3C4648
3AC535953
JE3C2FEY
3JE3CZFBE
H46F4745
BE3E3C2F
TO3E3C2F
GEGCEFTH

On the Microsoft Client

Sure it is also possible to trace the communication on the Microsoft client. But in contrast
to SAP this functionality is not a built-in feature of the development environment. For this
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job we recommend to use Fiddler. This is an http tracing tool you can download for free
from www.fiddlertool.com.

For tracing with fiddler you must set the Proxy attribute of the Web Service to address on
that Fiddler is listening. This is usually localhost:8888.

myProxy.Proxy = new System.Net.WebProxy("localhost:8888");

Additionally you must modify the Reference.cs file and overwrite the method
GetWebRequest to set the request KeepAlive attribute to false.

protected override System.Net.WebRequest GetWebRequest (Uri uri)
{
System.Net.HttpWebRequest webRequest =
(System.Net.HttpWebRequest) base.GetWebRequest (uri) ;
webRequest .KeepAlive = false;
return webRequest;

}

Without this modification you will encounter a communication problem.

Conclusion

In this whitepaper we showed you that it is not a big issue to establish a Web Service
communication between .NET and SAP. But we really only showed the basics and you
should be aware that for usage in a production environment it might be worth regarding
other Web Service features or standards supported by SAP and .NET, e.g. WS-Security.

Step-by-Step Guide

In this section we will walk you through the creation of a SAP Web Service and a .NET
client that will call the SAP Web Service. We will create a Web Service for the BAPI
BAPI_FLIGHT_GETLIST. This is a BAPI from the standard SAP FLIGHT sample that is
available on every SAP system and comes with some functionality and data in the
database.

The .NET sample code is available for download on
https://secure.softlab.de/fm/243/SAPWSFromVS2005 _SampleCode.zip.

Prerequisites

Software
1 SAP
o Netweaver 04, e.g. Mini SAP installed on your local machine or on a
server on the network.
o SAP Logon 640 on your local machine
1 .NET
o .NET Framework 2.0 on your local machine
o Visual Studio 2005 on your local machine
Permissions

In SAP your user must be at least assigned to the standard role for Web Service
developers on the ABAP stack SAP_BC_WEBSERVICE_ADMIN. For executing a Web
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Service your SAP login must have the authorization object S_ SERVICE assigned.
Additionally you need the permission S_FLBOOK for calling the
BAPI_FLIGHT_GETLIST. When you are executing the steps of this guide on a test or
development SAP system the easiest setup is to assign your user to the SAP_ALL and
SAP_NEW prdfile. If this is not possible ask someone familiar with SAP permissions to

assign the above mentioned permissions to you user.

SAP Web Service

Follow the steps below to create a SAP Web Service for BAPI_FLIGHT_GETLIST.
1. Loginto SAP.

2. If you are not sure if you have package that you can use to store the objects
follow the instructions in Check for Package.

3. Enter /nWS_WZD_START into the transaction code field to start the Web Service
Creation Wizard.

=4
Workbench  Edit  Goto  UMilities  Enwironment  Systerm He

Iﬁ WS WZD_START al g e&ae 2

Object Navigator
5]

@MIME Fepaositary
faﬁepositnry Browser

= -
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4. Click Continue.

[ Wizard: Create Web Service

[ Back [ continpe | [% cancel |
by
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5. Enter Z_GetFlightListVI as Virtual Interface name and a short description. Select

Function Module as Endpoint Type and click Continue.
I_Err' Create Wirtual Interface

Virtual Interface |Z_GetFIightLisNI
Short Description |irtual interface for GetFlightList |
Endpoint Type | Funetion Module ]|

[IMame Mapping

[ Back & portine | [% Cancel

Click Continue.

6. Enter BAPI_FLIGHT_GETLIST into the Function Module text box. Then click

Continue.
I_E?Chonse Endpoint

Function Module BAPI_FLIGHT_GETLIST B

(& Back B cofuue | [% Cancel
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7. Enter Z_GetFlightListWSD as Web Service definition name and a short
description. Select Basic Authentication: SOAP Pro as Profile and then click

Continue.
[= Create Web Service Definition

Mame Z_GetFlightListWsD
Short Descriptn WSD for GetFlightlist|

Profile Basic Authorization: S0AF Fro Ql
Profile for SORF 1.1 with Stateless HTTP Communication and Sl

& Back & continuep, | [ Cancel

8. Click Complete.

I_E?Release Wigh Service

Back 7 Completehl ® Cancel |

Mmnmnlata
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9. Enter Z MYSERVICES as Package and press Enter.
III? Create Object Directory Entry

Ohject RaTR|WEBT||Z_GETFLIGHTLISTYI

Aftributes

Package Z MYSERVICES
Person Respaonsible BSTEINER

Original Systerm MSP

Qriginal language EN| English

E| Local Object ||£ Lock Overview |

10. Enter or select your transport request and press Enter. If you do not have a

transport request follow the instructions in section Create a Transport Request to
create a request.

III:' Prompt for transportable Workbench reguest
Yirtual End FPoint £ _GETFLIGHTLISTYI
Request HSPE3a012 Wurkbench request

Fequest for Weh services
@ IEH Chivnl Reguests |

11. The system will prompt you several times to specify a transport request for every
single object that is being created by the wizard. By default the system will
choose the same transport request for all objects. In case that no matching
request exists just create a new one.

12. You successfully created a Web Service in SAP.
=
List Edit Goto  System  Help

& 2 dH @@ SHE DDo
Report for Starting Web Service Deployment Wizard

Report for Starting Weh Service Deployment Wizard

retrieved number of profiles: 2

13. To view the WSDL enter /nWSADMIN in the transaction code field and press
Enter.

Microsoft softlab



=
Menu  Edit Eavorites Extras  Systemn  Help

% W SADMIM al < | & & & |

SAP Easy Access
L][=] B £ othermen ] AIE

= ) Favorites
ABAP Editar
= 5AP menu
[ Office
bl Cross-Application Components

14. Navigate to SOAP Application for RFC-Compliant FMs -> Z_GetFlightListWSD
and select WSD for GetFlightList. Now open the Web Service menu and click

WSDL.
|II='

Weh Service Edit Goto  Systern Help

Le Change Seftings FE s QS EHEE OO RE
Display Settings Fr L R
W _ 'or SOAP Runtime
——  Web Serice Homepage Ctrl+F8
E WSO [}S Cirl+F1
= Epit Shift+F3
gl ] I e | [ Ml |

SOAF Applicationteh Service Definitioniy... [Access Address
I [ ] SOAP Application for BAPIs
= [] S0aP Application far RFC-Compliant Fl

B O query_view data

I [ SRT_TESTS_FB_ADD_'WSD

I [ SRT_TESTS_FB_SUM_WSD

I [l Z_GETFLIGHTLISTY

I [l Z_GETFLIGHTLIST3

= i Z_GetFlightListwsD
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15. Select Document Style and press Enter.

=
\Weh Service  Edit  Goto

Systerm  Help

& |

B A CE@ BHEB DO EE

Web Service Adm

inistration for SOAP Runtime

i B EEIEE EEE

SOAP Applicationteb Senvice

Crefinitionfa... IAccess Address

b SOAP Application for BAP IS
= [ S0AP Application for RFC-Campliant FI

B [ gquery_view_data

I ] SRT_TESTS_FE_A
I ] SRT_TESTS_FB_S
I [ Z GETFLIGHTLIST
I [ Z GETFLIGHTLIST
= o Z_GetFlightListws

iII:' Settings for W3DL Generation

[= N R =

Style Definition in WsDL
@ Document Style

WSO for GetFlig

tASD
(O RPC Style

[lylx]

16. Enter your SAP user name and password when prompted and click OK.

& JH e SHE EOo8 BE

Web Service Administration

for SOAP Runtime

= ElE R EE

I [ SOAP Application fo | mie Bt yiew

SOAP Applicationidieb Sen 7 Microsoft Internet Explorer =] 3

Favorites  Tools  Help ‘ :i’

= [E B0AP Application fo

L) Back = £ = |ﬂ @ :‘_ | /':'Search - Favotites + |

b L quary view dat:
[ SRT_TESTS,_FE| Address |

j Go |L|nks »

[ SRT_TESTS_FE
L Z_GETFLIGHTLI
L Z_GETFLIGHTLI

= Tl 7_GetFlightListy
[21 WED for Getl

T T T

Connect to jdaiberl69 2=l
=

0
RS

SAP Web Application Server [MSP]

LUser name: Iﬂ bsteiner j

Passward: | sesanena|

|g1 ‘Web site Found, Waiting For reply... |i I~ Remember my password

Microsoft
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17. Now the browser shows the WSDL of your Web Service.
File Edit \iew Favorites Tools Help
ko Back = £3 - Iﬂ |EL| . o~ Search =7 Favorites £ | L= = Q;L ;ﬁ?
Address I htkp: /flocalhost: 8000/ sap/be)srbirfofsapiZ_GetFlightListWwaDysap-client=0008wsdl=1.1

3

<?uml wersion="1.0" encoding="utf-8" 7=
- <wsdl:definitions targethamespace="urn:sap-com:document:sap:rfc:functions" =
#mins: soap="http:/ fschemas.xmlsoap.org/wsdl/soap/" smins: tns="urn:sap-1
dmlns: xsd="http:/ fwww.w3.o0rg/2001/XMLSchema">
- <wsdl: types>
- «<xsdischema smins:usd="http:/ /v . w3.org/ 2001/ XMLSchema" xmins: tns=
com:document:sap:rfc:functions" elementFormbDefault="unqualified" attribL
- <wsd:simpleType name="charl":
- «usd:irestriction base="xsd:string">
<usdimaxlength value="1" />
</ msd: restrictionz
< fmsd simpleType:=
- =xsd:simpleType name="charlD">
- <wsd:restriction base="xsd:string">
zusd:imaxlength value="10" />
=/ msdrestrictionz
<fusdisimpleTypes=
- =xsd:simpleType name="char2":
- <xsdirestriction base="xsd:string">
<wsd:maxLength value="2" />
< /msd: restriction=
<fusdisimpleType=
- «usdisimpleType name="char20">
- <xsdirestriction base="«sd:string">
<xsdimaxlength value="20" /=
< msd restriction:
< fusdisimpleTypes
- «usdisimpleType name="char220"=
- «usd:irestriction base="xsd:string">

18. Copy the URL from the address bar or save the WSDL as file.

19. Now we are ready to write the .NET client.
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Check for Package
1. Enter se80 in the transaction code field and press Enter.

=
| Menu  Edit Favorites Extras  System Help

| € |seaa A aHCea

SAP Easy Access
L][=] B [fa_othermenu | | (58] [E@][~] |[+]]-

= ) Favorites
ABAP Editor
= 2 5AP menu
[ [ Office
bl Cross-Application Components
B [ Infarmation Systerns
[ [ Tools

2. Select Repository Browser.

(=

Workbench Edit Goto  LHilities  Enwironment  Systermn
@ B AHCER | 2
Object Navigator

[ )] 5 et ovject]

@MIME Repository
ﬁﬂepusitnw Bruwserh
@EHepusitnry Infu:urmatl}a'h System
[2]T ag Browser

%Transpurt Organizer

@Test Repozitaony

Microsoft
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3. Select Package from the drop-down list.

=

Workhench  Edit Goto  Utilities  Environment  System
@ 2l a0 @@ L
Object Navigator

) e et osiect]

@MIME Feposzitony
%Hepusitury Brovezer

@Eﬂepusitnry |mformation System
Tag Browser

%Transpnrt Crganizer

@Test Reposzitony

FPackage &,

Application Hierarchy ig w | @

Prograrm |£IEII§]|||E|

Function Group
Class fInterface |Des...|
qlnternet Service = Packai
- |BSP Application
BEP Extension
Inactive Ohjects
Local Objects

= | |

CES
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4. Click the icon . ™ .

=

| Workhench  Edit  Goto  Utilities  Environment  Systemn
@ HaEIeae 2
Object Navigator

S| SR = |CETE

@MIME R epozitaony
%Hepusitnr}l Browser

@Eﬂepusitury Imformation S ystem
[2]T ag Erowser

%Transpnrt Organizer

@Test R epositany

Package B

Ve
El=zlil=lalliFalalial

5. In the next pop-up window enter Z* into the Package field and press Enter.
I_II?Repnsitnw Info Systerm: Find Package

standard Selections
Package 2 |
short Description | |

04 K04

Application Component | |

Settings
Maximurm Mo, of Hits 200

o B ) ) [ ¢
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6. Then you will see a list of packages in the customer namespace Z.

III? Repasitary Infa System: Package Find {4 Hits)
Fackane Short Text
£ _MYSERMICES Fackage for Web services
£ _MYWEBSERWICES Package that contains my Weh serwices
£ _WEBSERWICES Packange for Web Services
ZBC Development Package JD

an| [ [l ]
New Selection

If you get the message below you do not have a package in the Z-namespace.
Then repeat the search for X*. If you still get the message below or if you do not
want to use the existing package execute the steps below. Otherwise continue
with SAP Web Service.

I nformation

7. Close all pop-up windows.

8. If you do not have a package in a customer namespace yet enter a name for your

package.
For this scenario we use the package Z MYSERVICES. You can actually name
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your package as you like, but the name must be compliant with SAP& Naming
Conventions for Packages

(http://help.sap.com/saphelp nwO04/helpdata/en/ea/c05da6f01011d3964000a0c9
4260a5/content.htm). For testing the $-namespace would be the handiest one as
objects in this namespace cannot be transported. You dond have to create any
transport requests. In some cases the Web Service Creation Wizard broke when
finishing the setup process, in this case you can use the customer namespace Z
for the sample scenario.

Enter for instance, e.g. Z MYSERVICES in the text box and press Enter.

(=

Workbench Edit Goto  LHilities  Enwironment  Systemn
& | Bl H [ &@a a2
Object Navigator

RGN A | CETEE

@'MIME Repaozitamy
ﬁﬁepnsitnr_u Browwzer

@EH epozitarny Infarmation System
Tag Browser

%Transpart Oraatizer

@Test Fepoziton

Package B

Z_MYSERVICES - | %
oI e e N [ [ 0
I
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1. Click Yes.

=

Wiorkhench  Edit  Goto  WHilities  Environment  Systerm He
& | 2| A H G| S H
Object Navigator

=l &)

§5 Edit Object

[E Create Ohject

Create Ohject?

FPack. 7_MYSERVICES does not exist.

|3 cancel |

[l ]

Z_WYSERVICES

w | G

A I-.I

[T N1 DN PR =TS Norn P — ) [

2. Enter a description in the Short Text field and press Enter.

=

Wiorkbench  Edit Goto  WHilities  Enwironment  Systerm Help
& | 3 AEeEQIEHE DL HEE @
Obhject Navigator

ERIEINFE I CETE

@'MIME Fepositary

ﬁHepo&itor}l Browser

@EH epozitory Information System

Tag Erowszer

%T ransport Organizer

@T est Repositary

Package B|

Z_MYSERVICES

- | G¢

EI_ES’ Package Builder: Create Package

o

Package

|Z_MYSERVICES

P\ short Test

Package farWeh services|

Appl. campanent

Software Compohent

HOME |

Transpart Layer

ZNSP

FPackage Type

Mot a Main Package

Microsoft
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3. If you have a transport request press Enter, if not follow the instructions in
section Create a Transport Request to create a request.

=
Workhench  Edit  Goto  Utilities  Ernwironment  Systerm Help

& | A CEQ SRHE Do

Object Navigator

=) S8 s Edit object|

@MIME Fiepositony
%Hepnsitnry Brovger

@Eﬂepusitury Information System
[2]T ag Erowser

%Transpnrt Organizer

@Test R epozitany

Package ]

7_MYSERVICES - | &

=N e A= e AT T = e
(S Prompt for transportable Waorkbhench regquest

Package \Z_MYSERVIGES

Feguest (NSPKIOOA10 [=)wiorkbench reguest
|ru1y Web semnices request

|_7'\U IEH Cwyn Reguests | |
r‘“
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4. Now you have a package.

E?f'ﬂnrkbench Edit Goto Ufilities Ernwironment  Systerm H
@ AR
Object Navigator

[ [=] | [ S[E] | eot object

@MIME Fieposziton
ﬁ Repository Brovwser

@EH epogitary |nformation System
Tag Browser
[k Tranzpart Drganizer

@ Test Repository

Fackage ]
Z_MYSERVICES w | &
HE EEE R IE ER EIE]
Chiject Mame |Des... |
ZMYSERVICES Fackal

5. Continue with SAP Web Service.
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Create a Transport Request
1. If you do not have a request, create a new one.

Ejﬂnrkhench Edit Goto  LHilities  Enwironment  Systermn Help

& | B AHICE@ SHE DDO0|
Object Navigator

|

@MIME Repogiton
%Hepusitur}l Browser

@EH epogitony [nfarmation System
Tag Browser

%Transpurt Organizer

@Test Repogiton

Fackane
Z_WMvSERYICES

[E Prompt for transpotable Workbench reguest

Package (Z_MYSERVICES |

Reguest | Workbench request

|ru13fWeh SEmices request

I EG ovn reauess ][
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2. Enter a Short description and press Enter.

=4
Workhench  Edit Goto  UHilities  Enwironment  System Help

& | 3 AEICEGQ EHEB I ODLOR | EE @

Object Navigator

[ Edit Ohject

=1l [E]

@MIME Repository
ﬁ Repository Brovwser

@gﬂeposilow Infarmation System
II:E’ Create Request

Reguest | |W0rkbenchrequest
Short descriptian |Requestf0rWeb sewices|
Project [ ]
COwher W Source client
Status |New | Target
Last changed [14.03.2006| |21:55:54]
Tasks User |
BSTEINER
[+]
[~]

e x]
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.NET client

Follow the steps below to create a .NET client for the SAP Web Service created before.
1. Start Visual Studio 2005.

2. Create a Console Application and enter CallGetFlightListWs as Name and click
OK.

Project types: Templates:
El- \n'i:sual C# Yisual Studio installed templates
i \Windowes
windows (WinFx) Eﬂwmdows application ;___WinFX Windows application
Office @Gass Library :WinFX Service Library
Smart Device EWindows Control Library f—g Console Application
Database )c-j]CrvstaI Reports Application ;EﬁDevice Application
Starter Kits ¥ Excel Warkbook (= Outlook Add-in
i \torkFlow
[#- Other Languages My Templates

[#- Other Project Types

Search Online Templates. ..

I & project for creating a command-line application

Mame: | CallGetFlightListvis
Location: I Ci\Documents and SettingsbsteineriMy Documentsivisual Studio 2005\Projects j Browse. ., |
Solution Mame: I CallSetFlightListhws W Create directory for salution

oK Cancel |

3. In the Solution Explorer right-click CallGetFlightListWs and select Add Web

@0 CallGetFlightListWs - Microsoft Yisual Studio (=]
Eile Edit ‘iew Project Buld Debug Data Tooks  Window  Community  Help
G- Bl % BRR (9 -0 F-E| b Dehg ~ Any CPU - | [ char3
B % b U3 aRas Ry
7),' Program.cs | - X
g [[§3caliGetFightListus. Program =] [a®maintstring] aras) C =& Fl S
i Clusing System; = J S[ji\utiun ‘CallGetFlightListiy's' {1 project)
using System.Collections.Generic: == .
[ Buld
using System.Text;
FReebuild
[l namespace CallGetFlightListls Clean
{
Publish...

class Frogram
( Add v
static void Main(string[] args)
{
y Add Web Reference. .

Add Reference. ..

3 Adi Service Reference. ..

View Class Diagram

Set as StartUp Praject
Debug [
Cut

Policy File | [,

Project File Remove i

Project Fold s
Rename

Unload Froject

| | » 2 Propettiss

Policy File
& 0Errars | | 10 Warnings [ | (i) 0 Messages The policy actians file,
| || pescription [ File: [ Line [.c... [ Project |
Ready 4
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Enter the path to the previously saved WSDL or the SAP Web Service®& URL and
press Enter.

Add Web Reference

21

MNavigate to a web service URL and dlick Add Reference to add all the available services,
G Back a ‘ i .E"] ﬁ

LRL: IC:'l,temp'l,Z_GetFIightListWSD.wsdl

I de

;l ‘web services found at this URL:

Start Browsing for Web Services

Use this page as a starting point to find Web services. You can dlick the links
below, or bype a known URL into the address bar.

Browse to:

= Web services in this solution

-
s Web services on the local machine —I

s Browse UDDI Servers on the local network
Guery wour local network for UDDI servers.,

Seb reference name:

Add Reference |

LI Cancel |
4,

Enter GetFlightListService as Web reference name and click Add Reference.

Add web Reference cd |
avigate to a weh service URL and click Add Reference to add all the available services.
O Back a | i [£] faf

LRL: IC:'l,temp'l,Z_GetFIightListWSD.wsdl

I de

o| wWeb servi found at this URL:
"7 _GetFlightListWSDService" Description 2 fomim e -

Methods

= BAPI_FLIGHT_GETLIST { AMRiMiTAs chard , D4TE RANSEAs
TableOfBAPISFLDRA , DESTMM IO AROM As BAPISFLDST
DESTIETTON 7O As BAPISFLDST , EXTEMGIN Mihs
TableOfBAPIPAREY , EXTEASION QLT s TableQFBAPIPAREY ,
FLIGHT LT As TableOFBAPISFLDAT , X ROWS As int, RETURAMSS B
TableOFEAPIRETZ ) As TableQFBARISFLORA

- Z_GetFlightList'SD

‘Web reference name:

GetFlightListSarvice|

LI Cancel |

Y
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6. Add the code highlighted below to the Main method. This creates a proxy object
for the SAP Web Service.

@0 CallGetFlightListWs - Microsoft Yisual Studio

(ol
Fle Edt Wiew Refactor Project Buld Dsbug Dats Tools Window Commurity Help

G- E- S % 2@ =L b Debug - Arwy CPU - | [ charz - SEBEED-

e o e =

?r Program.cs* | - X

5[5 catcetFigneLstws Frogram =] [S¥maintstringl) args) 2 eEBES

i O using System; = [ Selution CallGetFlightListws' (1 project)

L using System.Collections.Generic: 8 EE‘H E““:’:;?:tg‘::”“ws
: =
using System.Text: li——
1] Settings. settings
Bl nemespace CallGetFlightListis 5 [ References
¢ b 33 System
class Program .3 System.Data
{ +(3 System.EnterpriseServices
-3 System.Web. Services
-3 System.ml
= [ Web References
@ GetFlightListService
3 app.config
] Program.cs

static void Main(string[] args)
1

// create a proxy object

(D 0Errors ||| _f\ 0warnings [ |(i) 0 Messages

Description | File [ Line |.c... | Project 1

Ready Ln 12 c.:%u Ch 143 ms g

7. Now add the highlighted code to set the SAP credentials used to call the SAP
Web Service. Replace myuser with your SAP user name and mypassword with
your SAP password.

@D CallGetFlightListWs - Microsoft Yisual Studio (=] 9]

Fle Edt Wew Refactor Projsct Buld Debug Data Tooks Window Community Help

G- Sl d | 4R R(9-0-F-E b s - any CPU | [ chars Y =R
Hea RS SERE S20PBEBER A

F? _Program.cs* | - X

§_,' IjXCaHGechghtLlsth‘Prugram =l L;vMa.n(stmg[] args) =R =Y

2| Susing systen: (5] Solution ‘CallGetFlightListWs' (1 project)

]

Luslng System.Collections.Generic: = E\? E“";‘;;Z':::StLiStw’
. =
using System.Text; &) Assembhinfo cs
. Settings settings
£ namespace CallGetFlightListUs G Ly Referenes
t .3 System
class Program -3 System.Data
i 3 System EnterpriseServices
-3 System, Web, Services
3 System, Xml
- [ web References
W GetFlightlistServics
app.config
Program.cs

stavic void Main(string[] args)
[

/¢ create a proxy ohject
GerFlightListService.Z GecFlightListUshService wyProxy = new
CallGetFlightListWs.GetFlightListService.Z GetFlightListiSDhService ();

/4 set AP credentials

0Errors || 1\ 0 Warnings 0 Messages

||| Description [ Fie | Line |.c... [ Project |
Ready

Ln1g Caol 13 ch13 INS 2
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8. Enter the code highlighted below. This creates all parameters required for calling
the SAP Web Service.

allGetFlightListWs - Microsoft ¥isual Studi

Eile Edit ‘View Refactor Project Buld Debug Data  Tools  ‘Window  Community  Help

A--E a6 @93 b Debug ~ Ay CRU - | [ chars | EFEEREO-

E %k ar =2l 18 a5 S
V)/Prngram.cs*}

.

Q_,‘ 4 CallGetFlightListws Program jlﬂvMam(stnng[]args) == &2 F|E s

= e static void Main(string[] args) - [ solution ‘Callcetri

| ¢ - [ callGetFlight

// create & proxy obisct B [ Properties

&) Assem

GetFlightListService.Z GetFlightListWSDService myProxy = new CallGetFlightlisclUs.
GerFlightlistService.Z GetFlightLiscUsbservice () ;

] Setting
B [ Reference
i3 Syster
i3 Syster
i3 Syster
i3 Syster
i3 Syster
- [ WebRefel
& GetFlic
% app.confic
] Program.c

/4 ser SAP credentials
wyProxy.Cradentials = new System.Net.MetworkCredential({™myuser”, "mypassword"):

/4 define and initialize parameters

B

FlightLi APISFLDST() ;

Eile Edit ‘ew Refactor Project Build Debug Data  Tools  Window  Community  Help

F-E-SHd % B9 b Debug - Ay CRU - | [ charz S =
E % h A =2 |@ 1B e R,
?)' Program.cs™ | - X
E % CallGetFlightListWs. Program dIJVMain(string[]args) - [£]
ér destinationTo.CITY = "Frankfurt"”; = _: S:IUt\nn Callc
destinationTo.COUNTR = "': =3 g[aIIEEtF
destinationTo.COUNTR_ISO = "' =1+ | Prope

a4 A
GetFlightListService.BAPIFAREX[] extensionIn = nev GetFlightListService.EBRPIPRREX[O]; 2 &

GetFlightlistService .DAPIPAREZ[] extensionOut = new GetFlightliscService.DAPIPAREZ[O]:
GetFlightListService.BAPISFLDAT[] flightList = new GetFlightListService.BAPISFLDAT[O];
GetFlightlistService . BAPIRETZ[] bapiReturn = nev GetFlightListService.BAPIRETZ([0]:

4f call SAP lleb service

e
% app.c
<] Progr.
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10. Finally add the highlighted lines to display the number of flights found or a
message that no flight was found.

With Console.ReadKey() your console application waits for a key entered before
it exits. This ensures that you can read the output before the console gets closed.

allGetFlightListWs - Microsoft Yisual Studio

File Edt Wew Refactor Project Buld Debug Data Tools Window Commurity Help

AriE-S @ s B9 - B b Debug - Any CPU - | [ char3 E=R= =P =R
™ o Z 0 = [
3 % b ar | 2 = 0F3 aB&8656R
Fx Program.cs| - X e
5 - Qe
g ||| ¢ calGetFlightListws. Frogram = | S Mainstringl] args) =l = [
g destinationFrom, = [ Selution ‘Cal
destinationTao, B [ callGet
ref extensionIn, = | Prop
ref extensionOut,
ref £lightList,
z0, -
false, o
ref bapiReturn) : -
.a:
// display £light list =
gh st = null} B G et
L3
3 app.
A Prog
[
¥
Ly
0 CallGetFlightListws - Microsoft Visual Studio _lol x|
File Edt Wiew Refactor Froject Buld [ Debug | Dats Tools Window Community Hslp
A-E@-SHd %R Windows =T - [ chara | HEBRED
= [=]
3 % b A = 2 [ | b stertDebugaing F5
3¢ Program.cs| Start Fage | [ SHart Without Debugging  Chrl+FS % b
&' ([ §scalcetrighiListis Program [ Attach o Process... =l =& EEa
g GetFlightList] Exceptions... CHD,E = new GecFlightListService. — [ salution ‘CaIIG?tFllghtLlsth‘(lpru]ect)
BAPTRETZ[0] ; Step Into - - [ callGetFlightListws
- B [ Properties
A A blyInfo..
/f call SiP Step Qver [ £] Assemblyinfa.cs
P BapI i Settings settings
wyProxy. g Toagle Brsakpoint F9 i B Reforomees
TeL GEEER e Breskpaint , - [ Web References
destinaty > & GetFlightListService
destinatil - [ app.config
ref extensionIn,

4] Program.cs
ref extensionout,

ref flightList,
20,

false,

ref bapiReturn):

/¢ display flight lisc
if (flighelise != nullj
Console.Writeline ("There are {0} flights matching your request.”,
flightList.Length.ToString(});
elze

Console.Writeline ("There are no flights matching your request.'):;

Console.ReadRey () ;

@ 0Errars ||| 1\ 0 Warnings | |Li) 0 Messagss

||| peseription | File | tine [ .. [ Project 1 =B =
Ready nt Col1 chi NS A
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12. You should see an output similar to the following.

cuments and Settings/bsteiner, My Documents;

There are 2 flights matching your request.
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SAP Transactions

Manage Packages

Transaction |
SE80 Object Navigator, the central development transcation, e.g. to create
new packages

Web Service Creation

Transaction | |
SE37 Function Builder, e.g. to select a BAPI for Web Service creation
SE80 Object Navigator, e.g. to select a BAPI for Web Service creation
WS WZD START Web Service Creation Wizard

Web Service Administration and Configuration

Transaction | |
WSADMIN Web Service Administration for SOAP Runtime, e.g. to get WSDL or configure
tracing

WSCONFIG Release Web Service for SOAP Runtime, e.g. to change address

SICF Maintain ICF service

Web Service Troubleshooting

Transaction |

SM59 Display and Maintain RFC Destinations, e.g. to view trace files

SM21 System Log

SMICM ICM Monitor, e.g. to view log files or to restart ICM

STO1 System Trace, e.g. to trace required permissions

SU53 Display Authorization Data for User, e.g. to see failed authorization attempts
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