Add a WSDL Interface to an APLNext Web Service

Overview

One of the ways to provide virtually any application system access to an APL+Win-based web service is
to implement a WSDL interface layer on the server-side. A WSDL interface layer provides an industry-
standard web service definition which a web service client can use to access the resources provided by
the APL+Win-based web service.

With a WSDL interface layer an authenticated client can ‘discover’ the web service resources available to
that client with precise details about the methods supported by the web service including their
arguments and results. The WSDL interface provides an XML-format document to the authenticated
client containing this information.

The fundamental principle which makes this possible is that a web service client needs to have no
knowledge of how and where a web service is implemented. Using the technology described in this
document, any client which can implement industry-standard WSDL tools can effectively and efficiently
access an APL+Win-based web service.

WSDL Interface is an option

It is not always necessary to add a WSDL interface layer to an APL+Win-based web service. Adding a

WSDL interface layer is the choice of the web service designer based upon:

o The type of clients who will be granted access to the web service

e The type of arguments and results of the APL+Win functions exposed by the APL+Win-based web
service

WSDL Interface Tools

Since APL+Win is software which runs in the Microsoft Windows operating system, a WSDL interface is

added to an APL+Win-based web service using Microsoft tools. These tools include:

e  Microsoft Internet Information Services (1IS) — This software is included with Windows 7, 8 and all
server versions of Microsoft Windows

e  Microsoft Windows Communication Foundation (WCF) — Visual Studio includes templates for WCF
service application solutions

e  Microsoft Visual Studio — This example uses VS2010

e _.Net programming language — This example uses C#
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Create the APL+Win workspace and function to be exposed as a web service

Start a developer session of APL+Win and define the ‘SqRt’ function as follows. In this example an
APL+Win function with very simple arguments, results and calculation process is illustrated. In a
production environment, the APL+Win function(s) exposed as web service methods may be much more
complex. Save the ‘SgRt’ function in an APL+Win workspace with the name ‘WORKSPACE1.w3’ in a
location which is accessible to the workstation.
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Configure the APL+Win-based web service using APLNext Application Server

The ‘traditional’ or ‘integrated with IIS” version of APLNext Application Server can be used for this
purpose. In this example the APLNext Application Server ‘desktop’ version is illustrated because it is
very convenient when designing, implementing and testing an APL+Win based web service.

After the APLNext Desktop Server software has been installed to the developer workstation, open the
‘APLNext Desktop Server Admin’ tool and follow the configuration instructions below.

Expand the ‘APLNext Desktop Server’ tree in the left panel, right click the ‘Web Servers’ node and select
‘New Server’:

o) APLNext Desktop Server Configuration . =k
File Action Help
| 3B

B% APLNext Desktop Server I

=-£) J00497C4 (local computer)

APLDesktop Server is started

Right client the ‘defaultwebsite’ node and select ‘Properties’:

o' APLNext Desktop Server Configuration ‘ b‘@g

File Action Help
| @ E
B% APLNext Desktop Server
=-£) J00497C4 (local computer) I
=+ Web Servers
R’
...... W Workspa Start
Stop
Delete

Paste Virtual Directory

MNew Virtual Directory
Properties

|

APLDesktop Server is started
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Complete the ‘Web Site’ tab of the ‘properties’ as follows. Note that the address of the ‘Active log
directory’ should be customized to the workstation. The ‘IP Address’ field value is set to ‘localhost’
because the APL+Win-based web service will be tested on the workstation before it is deployed to a
production server.

- — TR .
Properties . [&J

Web Site | HTTP Headers | Documents | Home Directory | Custom Errors

Web Site Identification

Description: APLWin web site #1
IP Address: localhost - Advanced
TCP Port: 15200
Connections
Connection Timeout 900 seconds

[[|HTTP Keep-Alives enabled

[¥] Enable Logging
Active log directory

CAAPLMext Application Server Examples\LogDirectory

oK ] [ Cancel ][ Apply ] [ Help
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Complete the ‘Web Site’ tab of the ‘properties’ as follows. Note that the ‘Path’ of the ‘Home Directory’
should be customized to the workstation.

-
Properties M

Web Site | HTTP Headers | Documents |}

Custom Errors

Path: CAAPLNext Application Server Examples\HomeDirectory

Scripts Filter

Add

Remove

oK | [ Cancel ][ Apply ] [ Help
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Complete the ‘Home Directory’ tab of the ‘properties’ as follows. Note that the ‘Path’ of the ‘Home
Directory’ should be customized to the workstation.

- T————— —
Properties N . M

Web Site | HTTP Headers | Documents | Home Directory | Custom Errors|

Path: CAAPLNext Application Server Examples\HomeDirectory

Scripts Filter

Add

Remove

oK ] [ Cancel ][ Apply ] [ Help
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Right click the ‘APLWin web site #1 node and select ‘New Virtual Directory’.

ol APLMext Desktop Server Configuration b Eu

File Action Help

| » @
B% APLNext Desktop Server
=2} J00497C4 (local computer) '
-8 Web Servers
I To s 1
------ WV Warksp tart
Stop
Delete

Paste Virtual Directory

Mew Virtual Directory
Properties

APLDesktop Server is started
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Right click the ‘/default’ node and select ‘Rename’.

b | B

ol APLMext Desktop Server Configuration ‘ e

File Action Help

| & =

=43 APLNext Desktop Server

=8 Web Servers

- &) J00497C4 (local computer)

=48 APLWinweb site #1

MName Value

access

Copy

Rename
Delete

APLDesktop Server is started

Rename the ‘/default’ virtual path to ‘/workspacel/sqgr

t'.

o' APLNext Desktop Server Configuration

= | B [ |

File Action Help

B EE

=¥ APLNext Desktop Server

=78 Web Servers

[ @] wsid

: [#] function

- & J00497C4 (local computer)

=48 APLWin web site #1

BG fworkspacel/sqrt

Name WValue

daccess

APLDesktop Server is started
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Select the ‘wsid’ node and right click the ‘defaultworkspace’ item in the right pane and select ‘Modify’.
ol APLNext Desktop Server Configuration , E‘Elg

File Action Help
| @ E
B% APLNext Desktop Server
=2} J00497C4 (local computer)
- Web Servers
=48 APLWinweb site #1
BG fworkspacel/sqrt

APLDesktop Server is started

Change the ‘Name’ to ‘workspacel’ and click ‘OK’.

:

Name:

workspace]|

Type:
wsid v|

[ OK J [ Cancel ]

©APLNext LLC. All Rights Reserved. 2/14/2014 Page 9



Select the ‘function’ node, right click the ‘default’ item in the right pane and select ‘Modify’.

o' APLNext Desktop Server Configuration E‘Eu

File Action Help

| & E
B% APLMNext Desktop Server Name Type
=- &) J00497C4 (local computer) [defaut
=-#8 Web Servers Modify

=48 APLWinweb site #1

APLDesktop Server is started

Change the function name to ‘SqRt’ and click ‘OK’.

Maodify properties M

Mame:
SqR{

Type:
lfunction v]

| ok | | cancel |
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Right click the ‘rarg’ node and select ‘New Value’.
o' APLNext Desktop Server Configuration E@g

File Action Help
| & =
=43 APLNext Desktop Server Name Type

- 8 J00497C4 (local computer)
=8 Web Servers

=48 APLWinweb site #1
BG fworkspacel/sqrt
..... @ wsid
@] function
0] =1c
- % larg New Value
f resL .
_____ W Workspaces Edit Values

I

APLDesktop Server is started

Complete the ‘Modify Properties’ dialog as follows and click ‘OK’. The ‘binarywrapl’ ‘type’ option is
selected here because the WSDL Interface will use the APLNext WebTransfer ‘SendObject()’ method to
communicate with the APL+Win-based web service. If the ‘SendSoapObject()’ were used, the
‘soapwrapl’ ‘type’ option would be selected here.

IMoclify properties' - - = - = Mﬁ

Mame:

rargl

Type: I
binarywrapl v]

[ oK ] [ Cancel I
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Select the ‘Result’ node, right click the ‘r’ item in the right pane and select ‘Modify’.

o' APLNext Desktop Server Configuration E@ﬁ

File Action Help
| @ E
B% APLNext Desktop Server Name Type
=2} J00497C4 (local computer) P
=8 Web Servers Modify
=48 APLWinweb site #1
BG fworkspacel/sqrt Delete
- [#] wsid

APLDesktop Server is started

III

Complete the ‘Modify Properties’ dialog as follows and click ‘OK’. The ‘apl2binarywrapl’ ‘type’ option is
selected here because the WSDL Interface will use the APLNext WebTransfer ‘SendObject()’ method to
communicate with the APL+Win-based web service. If the ‘SendSoapObject()’ were used, the
‘apl2soapwrapl’ ‘type’ option would be selected here.

Modifypropenie's.‘ 823 ‘.... u

MName:
r |
Type:

apl2binarywrapl v]

[ oK J [ Cancel I
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Right click the ‘Workspaces’ node and select ‘New Wor

o' APLNext Desktop Server Configuration

File Action Help

| & =

B% APLMNext Desktop Server
=2} J00497C4 (local computer)
- Web Servers

=48 APLWinweb site #1
BG fworkspacel/sqrt

APLDesktop Server is started

Right click the ‘defaultworkspace’ node and select ‘Ren

o' APLNext Desktop Server Configuration

File Action Help
| & &
B% APLNext Desktop Server MName Value
=- &) J00497C4 (local computer) minpool 1
- Web Servers maxpool 1
=@ APLWinweb site #1 . P 5000
= L@ jworkspace1/sqrt fimeout 11
~.[@] wsid debug 0
visible 0
wslocation
wssize 16m
evievel 2
=W Warkspaces busyid
=) defaultworkspace
Rename
Delete
MNew UserProperty
Restart
Pause
Stop
Start
APLDesktop Server is started
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Rename the workspace to ‘workspacel’.

-

o' APLNext Desktop Server Configuration - -

File Action Help

| & =

B% APLMNext Desktop Server
=2} J00497C4 (local computer)
- Web Servers
=48 APLWinweb site #1
BG fworkspacel/sqrt
..... @ wsid
@] function

=W Warkspaces
(=

Name Value
minpool 1
maxpool 1
timeout 15000

debug 0
visible 0
wslocation
wssize 16m
evlevel 2
busyid

APLDesktop Server is started

Right click the ‘wslocation’ item in the right pane and select ‘Modify’.

o' APLNext Desktop Server Configuration - .

e[S [ |

File Action Help

B EE

=¥ APLNext Desktop Server
- &) J00497C4 (local computer)
EI@ Web Servers
4@ APLWinweb site #1
BG fworkspacel/sqgrt

b wsid

=W Workspaces

----- (2 workspacel

MName Value
minpool 1
maxpool 1
timeout 15000

debug 0

visible 0
wslocation|

wssize 16m Modify
evlevel 2

busyid

APLDesktop Server is started
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Set the ‘Value’ of the ‘wslocation’ using the ‘Browse’ button to the location of the “‘WORKSPACE1.w3’
APL+Win workspace previously created and click ‘OK’. Note that the ‘Value’ of the workspace should be
customized to the workstation.

Modify propenies' - - é ob -y - w
- - -
|
Mame: I
wslocation
Value:

Application Server Examples\APLWin Workspaces\WORKSPACETw] Browse

oK ] [ Cancel I
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Create a Visual Studio WCF Service Application Solution

Open Visual Studio and use the ‘File > New Project > Visual C# > WCF’ menu item to select the ‘WCF
Service Application’ project template. Name the project ‘WcfSvcApp’ and select a suitable location for
the Visual Studio solution on the workstation.

New Proje:
Recent Templates [.NET Framework 4 v l Sort by: [Default 'l ‘ Search Installed Tem) © |
Installed Templates
: Vi #
_ _ [ g WCF Service Library Visual C# Type: Visual €
Business Intelligence 1l A project for creating WCF Service
4 Visual C# T| Application that is hosted in IIS/WAS and
lsua CH, WCF Service Application Visual C# pplication a_ is hosted in II5/W. a_n
Windows —‘ﬂi managed by Windows Server AppFabric.
Web e To download Windows Server AppFabric,
] 1 Gﬂﬁ WCF Workflow Service Appli... Visual C# please go to http://msdn.microsoft.com/
Office s appfabric/
Cloud T\
i CH, Syndication Service Library Visual C#
Reporting —‘ﬂi
SharePoint
Silverlight
Test
WCF
Workflow -
Online Templates
Name: WefSvcApp
Location: C:\APLNext Application Server Examples\WcfSvcApp\ -
ution name: cfSvcApp reate directory for solution
Soluti WcfSvcA (@ di fi luti
|| Add to source control
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From the Visual Studio ‘Solution Explorer’ right click the ‘References’ node of the ‘WcfSvcApp’ project
and select ‘Add Reference’. In the ‘Add Reference’ dialog select the ‘Browse’ tab, select the
‘APLNext.WebTransfer.dll’ component and click ‘OK’. This component is included with the APLNext
Application Server license. It provides .Net or ActiveX access to an APL+Win-based web service.

o® Add Reference l - A > - . . m

| NET [coM |Projects| Browse |Recent |

Lookin: | References ~ 00 & i
Mame - Date modified Type Size s
| ClosedXML 11/7,/2013 5:30 PM File folder |E|
| GemBox 3.5 5/15/2013 10:48 AM File folder W W
| GemBox 3.7 11/3/2013 3:15PM File folder
| OpenXML SDK 11/4/2013 5:04 AM File folder I
| SpreadsheetGear 12/5/2013 8:26 PM File folder
2 APLNext.CertificateServices.dll 10/24/2012 10:07 AM Application extension 1t
E 2| APLNext WebTransfer.dll 10/24/2012 10:07 AM Application extension 4
APLMext.WebTransfer.tlb File description: APLNext.WebTransfer |7 AM TLB File i
# | BSSLAboutexe Company: APLNext LLC M Application

File version: 4.0.3.0

4| BSSLAppSvcTools.dll &M Application extension
B 3 Date created: 10/24/2012 10:07 AM o A
4| BSSLArrayExtensions.dil Size: 44.0 KB AM Application extension
4| BSSLArrayTools.dll 202U Z2UPM Application extension
s BECTRindinaErrnarTraca All TAMININ 1117 ARA Annliratinn avtancinn T
< | il P
File name: APLNext WebTransfer.dll v
Files oftype: Component Files (*.dll." tib:” olb;” ocx™ exe” manifest) VI
OK l l Cancel l
A = X ———d
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Replace the content of the ‘IServicel.cs’ file with the following source code. The ‘[OperationContract]’
method has been named ‘SqRt’ to correspond to the APL+Win function name. The ‘SqRTFault’ class has
been defined so that exceptions can be properly provided to clients of the web service. Two custom
error information strings ‘AppInfol’ and ‘AppInfo2’ have been created to provide additional details to
the client if such an exception occurs.

This file defines the interface between the client and the web service.

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Runtime.Serialization;
using System.ServiceModel;

using System.ServiceModel.Web;
using System.Text;

namespace WcfSvcApp
{
[ServiceContract]
public interface IServicel
{
[OperationContract]
[FaultContract(typeof(SgRtFault))]
double SqRt(double value);

}

[DataContract]
public class SqRtFault

{
public SgRtFault(string __ AppInfol, string _ AppInfo2)

{
this.AppInfol
this.AppInfo2

__AppInfol;
__AppInfo2;

}
private string _AppInfol;

private string _AppInfo2;
[DataMember]

public string AppInfol { get { return _AppInfol; } set { _AppInfol = value; } }
[DataMember]

public string AppInfo2 { get { return _AppInfo2; } set { _AppInfo2

value; } }
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o® WcfSvcApp - Microsoft Visual Studio (Administratol QE

File [Edit View Refactor Project Build Debug Team Data Tools Test Window Help

~ﬂ'_"ﬁ|ﬂa| & =:£.;3||‘) L 'E]':iH b |Debug v||E§|Reason

P R s R EE = | = 2 [ )3 ol 4 &) 3 L) < | Publish: | Create Publish Settings - | 4

Program.cs IServicel.cs X VIRVl

4 WcfSvcApp.SaRtFault +| 4% _Appinfo1
-lusing System;
using System.Collections.Generic;
using System.Lling;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.ServiceModel.Web;
using System.Text;

1210]dx3 JaNIBS e X0QI0O] X

—Inamespace WcfSvchpp

{

[ServiceContract]
public interface IServicel

{
[OperationContract]
[FaultContract{typeof(SqRtFault)}]
double SqRt(double wvalue);

seiuadold S maIA sse) g 1210]dX3 UOANIOS iy

¥

[DataContract]
public class SgRtFault

{

public SqRtFault(string _ AppInfol, string _ AppInfol)
{

this.AppInfol = _ AppInfol;
this.AppInfo2 _ AppInfo2,;
3
private string _AppInFolﬂ
private string _AppInfol;
[DataMember]
public string AppInfol { get { return _AppInfol; } set { _AppInfol = value; } }
[DataMember]
public string AppInfo2 { get { return _AppInfo2; } set { _AppInfo2 = value; } }

‘;_ Error List & Output % Find Symbol Results &8 Immediate Window

Item(s) Saved Ln 27 Col 34 Ch 34 INS
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Replace the content of the ‘Servicel.svc.cs’ file with the following source code. This file defines the
implementation of the web service methods exposed by the web service interface. The WCF web
service interfaces with the APL+Win-based web service via the APLNext WebTransfer class.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Runtime.Serialization;
using System.ServiceModel;

using System.ServiceModel.Web;
using System.Text;

namespace WcfSvcApp

{

public class Servicel : IServicel

{
APLNext.Utils.WebTransfer.WebTransfer WT = new
APLNext.Utils.WebTransfer.WebTransfer();
SgRtFault f;
public double SqRt(double v)

{
double sqRt = 0;
if (v < 9)
{
f = new SqRtFault("Imaginary numbers not supported: Argument < ©o!",

"AppInfo2 message");
throw new FaultException<SgRtFault>(f, new FaultReason("Reason message"),
new FaultCode("ArgumentError"));

}

else
{
string url = @"http://localhost:15200";
object[] res = WT.Open(url);
if (0 != (Int32)res[0O])
{

f = new SgRtFault("Cannot open:
"AppInfo2 message");

throw new FaultException<SqRtFault>(f, new FaultReason("Reason
message"), new FaultCode("ConnectionOpenError"));

}

else

{

+ url + ": " + res[1].ToString(),

res = WT.SendObject(@"workspacel/sqrt", v);
if (0 != (Int32)res[0O])
{
f = new SqgRtFault("APLWin reports: " + res[1].ToString(),
"AppInfo2 message");
throw new FaultException<SqRtFault>(f, new FaultReason("Reason
message"), new FaultCode("APLServiceError"));

}

else

{
sqRt = (double)res[1];
return sqRt;

}
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File Edit View Refactor Project Build Debug Team Data Tools Test Window Help
Al S | % a9 -0 -8-00 | b Debug ~| | # |Reason RFGRARR

3% R A I

=

2 ‘I_—l o) (3 =l 3 o8 5» 50 2|} Publish: |Create Publish Settings v| v = Z/i ¥ Install Web Components =

Servicelsvecs X

“§ WcfSvcApp.Servicel 'l ¥ SgRt(double v)

Slusing System;
using System.Collections.Generic;
using System.Lling;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.ServiceModel.ueb;
using System.Text;

BID g 1e10Idx3 UOHNIOS iy

—Inamespace WcfSvcApp

{
= public class Servicel : IServicel

{

<g

APLNext.Utils . WebTransfer.WebTransfer WT = new APLNext.Utils.WebTransfer.WebTransfer();
SqRtFault f;
public double SgRt(double v)
{
double sqRt = @;
if (v < @)
{

aipadold B MaIp

s

f = new SqRtFault("Imaginary numbers not supported: Argument < @!", "AppInfo2 message”)

throw new FaultException<SqRtFault>»(f, new FaultReason("Reason message"), new FaultCode("ArgumentError”));
¥
else
{

string wurl = @ http://localhost:15288";

object[] res = WT.Open(url);

if (e != (Int32)res[e])

{

f = new SgRtFault("Cannot open: + url + + res[1].ToString(), "appInfo2z message");
throw new FaultException<SqRtFault>(f, new FaultReason("Reason message"), new FaultCode("ConnectionOpenError™));
¥
else
{
res = WT.SendObject(@"workspacel/sqrt”, v);
if (@ != (Int32)res[@])
{
f = new SqRtFault("APLWin reports: " + res[1].ToString(), "AppInfo2 message”);
throw new FaultException<SqRtFault>(f, new FaultReason("Reason message”), new FaultCode("APLServiceError”));

R R R i Sy |

WO W W W W W W W

3

else

{
sqRt = (double)res[1];
return sqRt;
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Create a test client for the WSDL-enabled, APL+Win-based web service

In this example a C# test client is defined which resides on the same workstation as the server. This is a
convenient arrangement for designing, developing and testing a WSDL-enabled, APL+Win-based web
service. In a production environment the APLNext Application Server and the WCF service would be
deployed to a product web server and the service client would be deployed on suitable clients who need
the features of the web service, such as client workstations, mobile devices (phones, tablets, laptops) or
other servers.

Use the Visual Studio ‘File > Add > New Project > Windows’ menu item to select the ‘Console
Application’ project template. Name the new project ‘TestHarness1’.

- e . - - 1
Add New Project IR - . B X
. 3

Recent Templates [.NET Framework 4 - l Sort by: [Default - l | Search Installed Template Q@ ‘
Installed Templates Tyoe: Visual C#
. ) :cﬁl Windows Forms Application Visual C# ype: Visua
Business Intelligence ) A project for creating a command-line
4 \isual C# T licati
fsual ,Cﬂ WPF Application Visual C# appiication
Windows
Web C le Applicati Visual C#
- onsole ication isua
Office fiﬁﬂ op
Cloud . -
A cf| Class Library Visual C#
Reporting H
SharePoint 5
Silverlight c4| WPF Browser Application Visual C#
Test E
j i ¥
WCE c Empty Project Visual C
Workflow
_c#|  windows service Visual C#
Other Languages 4
Other Project Types
Database gﬁ# WEPF Custom Control Library Visual C#
Test Projects oh
@Cf WPF User Control Library Visual C#
Online Templates
Ec# Windows Forms Control Library  Visual C#
Name: TestHarness1

Location: CM\APLNext Application Server Examples\WcfSvcApp\WcfSvcApp201402 =
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From the Visual Studio ‘Solution Explorer’ right click the ‘References’ node of the ‘TestHarness1’ project
and select ‘Add Reference’. From the ‘Add Reference’ dialog select the ‘System.ServiceModel’
component and click ‘OK’.

o® Add Reference

NET |COM | Projects | Browse | Recent |
Filtered to: NET Framework 4 Client Profile
Component Name . Version Runtime Path o
System.Runtime.Durablelnstancing 4,000 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Runtime.Remoting 4.0.0.0 v4,0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Runtime.Serialization 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Runtime.Serialization.Formatters.Soap 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Security 4,000 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceModel 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceModel Activities 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceModel.Channels 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceModel.Discovery 4,000 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceModel . Routing 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.ServiceProcess 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Spatial 5.0.00 v4.0.30319  C\Program Files (x86)\Microsoft WCF Data Service
System.Spatial 5.6.0.0 v4.0.30319  C\Program Files (x86)\Microsoft WCF Data Service
System.Speech 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr|E
System.Transactions 4.0.00 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr
System.Web.ApplicationServices 4,000 v4.0.30319  C\Program Files (x86)\Reference Assemblies\Micr ~
< T | »
OK l l Cancel
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From the Visual Studio ‘Solution Explorer’ right click the ‘References’ node of the ‘TestHarness1’ project
and select ‘Add Service Reference’. On the ‘Add Service Reference’ dialog, click the ‘Discover’ button,
select the ‘Servicel.svc’ and click the ‘OK’ button. During the testing phase of this project the service url
is ‘localhost:59615/Servicel.svc’, but in a production environment the service url will be the production
server’s IP address.

In this step Visual Studio implicitly uses the WSDL document exposed by the WCF service to ‘discover’
the web service method available, i.e. ‘SqRt()’ and its arguments and results.

F E
Add Service Reference . # M

To see a list of available services on a specific server, enter a service URL and click Go. To browse
for available services, click Discover.

Address:

http://localhost:59615/5ervicel.svc - | Go ‘ ‘Qiscover =

Services: Operations:

- @k Servicel.sve

Select a service contract to view its operations.

1 service(s) found in the solution.

MNamespace:

ServiceReferencel

o [ e
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Replace the content of the ‘Program.cs’ file with the following source code.

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Text;

using System.ServiceModel;

namespace TestHarnessl

{
class Program
{
static void Main(string[] args)
{
do
{
ServiceReferencel.ServicelClient client = null;
try
{
client = new ServiceReferencel.ServicelClient();
Console.WriteLine("Calculate Square Root");
Console.Write("Enter double value: ");
double d = Convert.ToDouble(Console.ReadLine().Trim());
double s = client.SqRt(d);
Console.WriteLine("Square Root: " + s.ToString());
}
catch (FaultException<ServiceReferencel.SgRtFault> fe)
{
StringBuilder sb = new StringBuilder();
sb.AppendLine("SqRt1Fault caught"),
sb.AppendLine("Code.Name " + fe.Code.Name);
sb.AppendLine("Message " + fe.Message);
sb.AppendLine("Reason : " + fe.Reason.ToString());
sb.AppendLine("Detail. AppInfol " + fe.Detail.AppInfol);
sb.AppendLine("Detail.AppInfo2: " + fe.Detail.AppInfo2);
Console.WriteLine(sb.ToString());
}
catch (Exception ex)
{
Console.WriteLine("Error in web client: " + ex.Message);
}
finally
{
if (client != null)
{
client.Close();
}
}
Console.WritelLine();
} while (0 == 0);
}
}
}
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o8 WcfSvcApp - Microsoft Visual Studio (Administrato

File Edit View Refactor Project Build Debug Team Data Tools Test Window Help
L;.ﬂ'-_hl'ﬁﬂﬂ|¥-{;:lﬂ|‘)vf‘i v.E]v:$|P|Debug v||E*3}|Reason
ek arffz|EEE(Z 2 ||_‘i o) (3 &l 3 ol 5% ) [i Publish: | Create Publish Settings

JJ$ TestHarness1.Program vl 2" Main(string[] args)
1 Husing System;
2 |using System.Collections.Generic;
using System.Lling;
using System.Text;
wsing System.ServiceModel;

—Inamespace TestHarnessl

i
=] class Program

{

BID gg 12101dX3 UONNIOS iy

1210]dX3 Jamas j:: X0q|o0]
<5

static wold Main(string[] args)
{
do
{
ServiceReferencel.ServicelClient client = null;
try
{
client = new ServiceReferencel.ServicelClient();
Console.Writeline("Calculate Sguare Root™);
Console.Write({"Enter double value: ");
double d = Convert.ToDouble(Console.ReadLine(}.Trim()};
double = = client.SgRt(d);
Console.Writeline("Square Root: " + s.ToString(});

siuadold S MaIp

s

catch (FaultException<ServiceReferencel.SgRtFault> fe)
{
StringBuilder sb = new StringBuilder();
sb.AppendLine( "SgRtlFault caught™);
sb.AppendLine("Code.Name : " + fe.Code.Name);
sb.AppendLine("Message + fe.Message);
sb.AppendLine("Reason : " + fe.Reason.ToString(});
+
+

sb.AppendLine("Detail.AppInfol: " + fe.Detail.AppInfol);
sb.AppendLine("Detail.AppInfol: fe.Detail.AppInfol);
Console.Writeline(sb.ToString());

¥

catch (Exception ex)

{
Console.Writeline("Error in web client: " + ex.Message);

¥

finally

{
if {(client != null)
1

client.Close():

1

H

Console.Writeline();
¥ while (@ == @);

F_;Ig Error List | Output % Find Symbol Results &8 Immediate Window
Ready Ln 12
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Start the APL+Win- and WCF-based web services

Start the APLNext Application Server ‘aplwin web site #1’ server:
PLI Des Se onfig 0 ; [, S |
|Action Help

Start

Stop Desktop Server

7C4 (local computer)
New eb Servers

Import
Export Ei fworkspacel/sqrt
; wsid

Flush Log [3] function

Refresh L [ larg

Properties 9 resut
orkspaces

Help workspacel

APLDesktop Serveris started

Start the APLNext Application Server ‘WebServers’:

o=/ APLNext Desktop Se onfiguratior

| File [Action] Help
Start

Stop Desktop Server
37C4 (local computer)
New

Import aplwin web site #1
Export Ea Mork;pacelfsqrt
; [#] wsid

Flush Log (8] function

[3] rarg
Refresh 18] larg

Properties
orkspaces

Help workspacel

APLDesktop Server is stopped
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Start the WCF-based web service supporting the WSDL interface layer. From the Visual Studio ‘Solution
Explorer’ right click the ‘Servicel.svc’ node and select ‘View in Browser’.

D~ O (2 Servicel Service

Servicel Service

You have created a service.

To test this service, you will need to create a client and use it to call the service. You can do this using the svcutil.exe tool from the command line with the following syntax:

svcutil.exe http://localhost:59615/Servicel.svc2wsdl

You can also access the service description as a single file:

http://localhost:59615/Servicel.svc?singleWsdl I

This will generate a configuration file and a code file that contains the client class. Add the two files to your client application and use the generated client class to call the Service. For
example:

C#

class Test
{
static void Main()
{
ServicelClient client = new ServicelClient():

// Use the 'client' variable to call operations on the service.

// Always close the client.
client.Close(): l

Visual Basic

Class Test
Shared Sub Main()
Dim client As ServicelClient = New ServicelClient()
' Use the 'client' variable to call operations on the service.

' Always close the client.
client.Close()
End Sub
End Class
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To view th WSDL document for the WCF web service which exposes the APL+Win-based web service
‘SqRt’ method, click the ‘svcutil.exe http://..." link on the ‘Servicel Service’ web page.

= —-
e@ @ http://localhost:5

<?xml version="1.0" encoding="UTF-8"?=
| - <wsdl:definitions xmins:wsam="http:/ /www.w3.0rg/2007/05/addressing/metadata"

9615/5ervicel.svc?wsd|

xmins:wsal0="http: //www.w3.org/2005/08/addressing" xmins:wsp="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmins:msc="http:/ /schemas.microsoft.com/ws/2005/12/wsdl/contract” xmins:wsaw="http://www.w3.0rg/2006/05/addressing/wsdl"
xmlns:wsa http://schemas.xmlsoap.org/ws/2004/08/addressing/policy" xmins:wsx="http://schemas.xmlsoap.org/ws/2004/09/mex"
xmins:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"” xmins:tns="http:/ ftempuri.org/"
xmins:soapl2="http://schemas.xmlsoap.org/wsdl/soap12/" xmins:soap="http:/ /schemas.xmlsoap.org/wsdl/soap/"
xmins:wsu="http:/ /docs.oasis-open.org/wss/2004/01/o0asis-200401-wss-wssecurity-utility-1.0.xsd"
xmins:soapenc="http:/ /schemas.xmlsoap.org/soap/enceding/" xmins:xsd="http://www.w3.0org/2001/XMLSchema"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" targetNamespace="http:/ ftempuri.org/" name="Servicel">
- <wsdl:types>
- <xsd:schema targetNamespace="http://tempuri.org/Imports"=
<xsd:import namespace="http://tempuri.org/" schemalLocation="http:/ /localhost:59615/Servicel.svc?xsd=xsd0"/>
<xsd:import namespace="http://schemas.datacontract.org/2004/07/WcfSvcApp"
schemalocation="http:/ /localhost:59615/Servicel.svc?xsd=xsd2"/>
<xsd:import namespace="http://schemas.microsoft.com /2003 /10/Serialization/"
schemalocation="http:/ /localhost:59615/Servicel.svc?xsd=xsd1"/=
</xsd:schemaz>
</wsdl:types> 0
<wsdl:message name="IServicel_SqRt_InputMessage">
=wsdl:part name="parameters" element="tns:SqRt"/>
</wsdl:message>
- =wsdl:message name="IServicel SqRt_OutputMessage':>
<wsdl:part name="parameters" element="tns:SqRtResponse"/=
</wsdl:message>
- <wsdl:message name="IServicel_SqRt_SqRtFaultFault_FaultMessage":>
<wsdl:part name="detail" element="q1:8qRtFault" xmlIns:q1="http://schemas.datacontract.org/2004/07 /WcfSvcApp"/>
</wsdl:message=
- <wsdl:portType name="IServicel">
- <wsdl:operation name="SqRt">
<wsdl:input message="tns:IServicel_SqRi_InputMessage" wsaw:Action="http://tempuri.org/IServicel /SqRt"/>
<wsdl:output message="tns:IServicel_SqRt_OutputMessage" wsaw:Action="http://tempuri.org/IServicel/SqRtResponse"/>
<wsdl:fault name="SgRtFaultFault" message="tns:IServicel_SqRt_SqRtFaultFault_FaultMessage"
wsaw:Action="http://tempuri.org/IServicel/SqRtSqRtFaultFault"/>
< /wsdl:operation=
</wsdl:portType=>
=wsdl:binding name="BasicHttpBinding_IServicel" type="tns:IServicel">
<soap:binding transport="http:/ /schemas.xmlsoap.org/soap/http"/=>
- <wsdl:operaticn name="SqRt">
<soap:operation style="document" soapAction="http://tempuri.org/IServicel/SqRt"/>
- <wsdl:input>
<soap:body use="literal"/>
</wsdl:input>
- <wsdl:outputz
<soap:body use="literal"/>
</wsdl:output>
<wsdl:fault name="SqRtFaultFault":
<soap:fault name="SqRtFaultFault" use="literal"/>
</wsdl:fault>
</wsdl:operation > L
=/wsdl:binding=
- =wsdl:service name="Servicel">
- <wsdl:port name="BasicHttpBinding_IServicel" binding="tns:BasicHttpBinding_IServicel">
<soap:address location="http:/ /localhost:59615/Servicel.svc'/>
</wsdl:port>
< /fwsdl:service=
</wsdl:definitions> W
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Test the WSDL interface layer

In Visual Studio use the ‘Debug > Start Debugging’ menu item to start up the ‘TestHarness1’ test client
for the web service. Enter selected values into the ‘Command Prompt’ dialog presented by this ‘Console
Project’.

When an exception occurs, the exception information is reported to the client in an industry-standard
manner.

r

# | files///C:/APLNext Application Server ExamplestcvacApp{chSchpp201402l3aﬁestH...| a5

Calculate Square Root
Enter double value: 144
Square Root: 12

Calculate Square Root

Enter double value: -144

SqRt1Fault caught

Code . Name : ArgumentError

Message : Reason message

Reason : Reason message

Detail .AppInfol: Imaginary numbers not supported: Argument < O

Detail .AppInfo2: AppInfo2 message

Calculate Square Root
Enter double value: 2
Square Root: 1.4142135623731

Calculate Square Root
Enter double value:

©APLNext LLC. All Rights Reserved. 2/14/2014 Page 30



More WSDL Information

e Several web service features are possible to implement in an APL+Win-based web service, but the
details of such implementations are beyond the scope of this document.

O

The web service client for the WSDL-enabled, APL+Win-based web service in this example
illustrates how a Windows operating system-based client can be developed. Developing a
web service client for other operating systems is possible using the WSDL interface layer.
This example illustrates synchronous web service calls, but it is possible to implement
asynchronous web service calls for an APL+Win-based web service, including client feedback
indicating processing status and performance.

It is possible to incorporate security into a web service at both the APLNext Application
Server level and at the WCF level.

In this example for testing convenience the WCF web service supporting the WSDL interface
layer and the APLNext Application Server supporting the APL+Win-based web service are
deployed on the same workstation, however they may be deployed on different production
servers if desired.

In this example web service scalability is not illustrated, but it may be implemented on the
WCF and the APLNext Application server levels if desired.

Deploying the APL+Win-based web service and the associated WCF-based web service
which provides the WSDL interface layer to a production server can be done using
‘publishing’ tools in Visual Studio.

e Wikipedia WSDL

e W3.org WSDL
e Microsoft WSDL Overview

e Contact APL2000 for assistance with a specific web services project.

e Detailed information about deploying the APLNext Application Server and creating an APL+Win-
based web service is available on the APL2000 Forum for Web Services. A limited-time
demonstration/evaluation version of APLNext Application Server or APLNext Desktop Server is
available.
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