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DISCLAIMER

Certain portions of this document contain information about Progress Software Corporation’s
plans for future product development and overall business strategies. Such information is
proprietary and confidential to Progress Software Corporation and may be used by you solely in
accordance with the terms and conditions specified in the PSDN Online (http://www.psdn.com)
Terms of Use (http://psdn.progress.com/terms/index.ssp). Progress Software Corporation
reserves the right, in its sole discretion, to modify or abandon without notice any of the plans
described herein pertaining to future development and/or business development strategies.
Any reference to third party software and/or features is intended for illustration purposes only.
Progress Software Corporation does not endorse or sponsor such third parties or software.

This document accompanies a series of presentations introducing Microsoft's RIA
Services and their use with the Silverlight user interface framework.

INTRODUCTION

In the first video I show the overall architecture of the pieces you need to put
together to create a Silverlight user interface and populate it with data using WCF RIA
Services. I then give you a taste of the steps that I will go through in the remaining
videos in the series to build those pieces.

There’s another session in this RIA series that introduces Silverlight itself, and creates
a simple form with a calendar control. But if you want to communicate with an
OpenEdge backend, you need to be able to make calls to ABL procedures that return
data. You can do that with Web services, but Microsoft has defined a supporting
framework they call RIA Services to provide support for standard data read
operations, and for updates, creates, and deletes, including building the kind of
change set to return to the server that you may be familiar with from using
ProDataSets or ADO DataSets. This series introduces you to how to use those services
in OE 10.2B.

RIA Services provides a set of ASP.NET extensions to help you manage n-tier
applications more simply than with Web services. All this is built on the Windows
Communication Foundation, or WCF, which provides a unified programming model
under .NET for building distributed service-oriented applications. The data definition
part is built on the ADO.NET Entity Framework, which provides an object-oriented
mapping from relational tables to the object-oriented model that the client application
will expect. And finally, the Silverlight UI builds on the Windows Presentation
Foundation, or WPF, which extends the browser capabilities to enable you to create
a rich user interface that runs in the browser.

The problem with all this, of course, is that if you'’re an OpenEdge developer without a
lot of experience working directly in .NET and other Microsoft technologies, then most
of these terms may not mean a lot to you. So the purpose of this paper and the video
series itself is to walk you through a concrete example of everything you have to do
to connect OpenEdge on the backend with Silverlight on the front-end in OpenEdge
10.2B. When we're done, I hope you'll be able to use what you've learned to build
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Silverlight Uis to some of your own data. I focus on all the steps involved in getting
the data binding and data retrieval parts to work. Given that foundation, you should
then be able to use and understand the Silverlight documentation to help you build
the advanced UI you need for your application. This diagram summarizes the tools
and technologies you need to use on the OpenEdge side to prepare for using
Silverlight and RIA Services:

Openkdge

OpenEdge Architect

AppServer Project

Define ProDataSets
Develop ABL Procedures
Publish to AppServer area

OpenEdge AppServer
Run ABL Procedures
Data Access
Business Logic

OpenEdge ProxyGen
Define ABL Procedures a
AppObjects / ProcObjects
Generate .NET Proxy DLL

First, you'll want to use OpenEdge Architect to create a project that supports the
OpenEdge AppServer, one that publishes content to the area where your AppServer
runs. Then you can develop data definitions and application procedures that use those
definitions, and publish those procedures where they can be accessed by your
AppServer.

In part 2 of this paper and the second video in the RIA Services series I give you a
refresher on how to create an AppServer-enabled project that will automatically
publish ABL content to a folder where your test AppServer can find it. Your project
can use a pre-defined connection to an AppServer on your machine to test with. And
you can define which parts of your application get published to the AppServer’s
ProPath for testing. To do this yourself you’ll need a running AppServer on your
machine where the parts of Silverlight that run in the Web browser will be able to run
your ABL procedures, with all their data access logic and validation and other business
logic, so in the video I configure an AppServer in OpenEdge Explorer to make sure
that it’s running in state-free mode. State-free mode prevents me from locking up an
AppServer session while my application is running, and lets me make each call to
OpenEdge into a separate, discrete operation. And I make sure that my AppServer
agents are configured to use the database connection my user interface will need to
retrieve data, and to make sure that the AppServer’s ProPath includes the directory
where AppServerContent gets published, as shown here:

February, 2011 Page 3 of 52



Using RIA Services with Silverlight

|-

[ | &2° openEdgs Editor

'0E DpenEdge Editor - http://localhost:0090,fathom.htm - DpenEdge Architect - C:\WebWorkspace

Fle Edi Navigste Search Project Openfdge Run Window Help

| A9 |H-0-Q- |- -5 -

=loix|

A

& Resources 12 =0 [O OpenEdge Explorer £

admin on NBWFHJOHN (containers: 1, offline: 0, unknown: 0)

~ 27 ExtI5Sample
=% SiverlightSample
| L Procedure Libraries
! = settings
& AppServerContent
21 dbronnection
M) project
[=] propath
{27 WebSamples
" [2] WebSpeedsamples

-Resources | EOptions

AppServer Configuration:
nbwfhjehn.asbroker1

265 Resources

Sort by | Container ¥

@ Not Running (7 Minutes) =
Not Polled
Pol Count: 0 Fail Count: 0 (0.0%)

= @ nbwihjohn Cancel
= [i[d OpenEdge
= @ AppServer Internet | [Broker][Agent|[SSL][M JE | i
= @ AppServer Agont
@ asbrokerd
@ eshhroker1 General
8 Da‘:,;izapﬂﬁ Server executable file: ['@{StartupDLC]bin'_proapsv.exe”

Server startup parameters: ‘
PROPATH: I

# ty, Messengers
= {giName Server
* [5]SonicMQ Adapter

C:\AppSeNerDep\uy.@{WmChar Startup\PROF

Minimum port number:

5% out.., [@EDBH. Eﬂﬂpm.”‘ = ﬁl

Sports2000 |

-+
o

200z

# {ghWebSpeed Maximum port number: 2202

¥ = Web Services Adap||l Fyyep, statistical data: [es5 ||
I R | 2

0%~ <92 _________________|

) console | (£ Problems | = Tasks | 4i) servers | £33 Opentdge Server Monitor 53 Pos | e€€BY 0

-¥ Database
i} security

ASBroker1Conn

Broker name:  asbroker] Cperating mode: Broker status: Broker port: (1 Broker PID: (1

Agent Summary | Agent Detal | AppServer State

o> =

|

John Sadd

Finally on the OpenEdge side, you need to generate a .NET Open Client proxy that
describes your ABL procedures to .NET. My example uses the definition for a set of
related temp-tables and a ProDataSet that combines them, as shown here:

[0E DpenEdge Editor - C:\DpenEdge102B\ WRK\ GetCustOrders.p - OpenEdge Architect - C:\WebWorkspace

=10l x|
Flle Ecit Source Mavigate Search Project OperEdge Run ‘Window Help
Iti-F el AwW[F-0-%- |+ |8 -5 -0 -
[ | £2° OpenEdge Edior
&2 Resources 2 = O | [F] Getcustorders.p £2 ‘ =0
= /% Procedure GetCustOrders.p */ =

T ExtIsSample
=15 Siverlight 5ample
| L Procedure Libraries
| EHE settings
(= AppserverContent
[ .dbconnection
X project
[ propath
1 WebSamples
T webspeedsamples

82 out.., Iﬁfoa.” 2 I Epmm‘ =8

DEFINE TEMP-TABLE ttCustomer BEFORE-TABLE ttCustomerBefore
FIELD cCustNum AS INT
FIELD NAME AS CHAR
FIELD Address AS CHAR
FIELD City AS CHAR
FIELD State AE CHAR
FIELD CreditLimit AS INT
INDEX CustNum IS UNIQUE PRIMARY CustNum.

DEFINE TEMP-TABLE ttOrder BEFORE-TABLE ttOrderBefore
FIELD OrderNum AS THT
FIELD CustNum AE INT
FIELD OrderDate AS DATE
FIELD Carrier AL CHAR
FIELD SalesRep AS CHAR
INDEX OrderNum I8 UNIQUE PRIMARY OrderNum.

Sports2000 |

o DEFINE DATASET CustOrders FOR ttCustomer, ttorder

ST DATA-RELATION CustOrd FOR ttCustomer, ttOrder RELATION-FIELDS ((

& Database hd

(i) security 4| | »
IE cnnsole‘[& onb\emslé Tasks ‘ 4k servers Hﬁ} OpenEdae Server Monitor 83 ‘ ,@’T‘, G EEEBT Ell
| ey |

| o* Wiikable Insert

‘1‘1 |

I create a new proxy in ProxyGen, that describes a data read procedure, and later
update procedures, for that data. Each ABL procedure becomes a part of an
AppObject that I later reference from the Silverlight support code. I make them ABL
procedures non-persistent .p’s so that my AppServer can run state-free. The first is a
procedure that returns a ProDataSet with a set of Customers and their Orders. When
I generate the proxy, I define the AppServer to run on, and some properties specific

to .NET, including a namespace to group all my related calls, as shown here:
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Non-persistent Procedures (1) I
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v

Cancel

Flel

Help

Compiler
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THe Version [
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I~ Delay Sign Key File =

ProxyGen then creates a DLL that I can incorporate into the Silverlight application.

That summarizes the OpenEdge work, which should be pretty familiar to you. On the
Silverlight side, you need to use Visual Studio to create a Silverlight Business
Application, and that's what I show you in the third section of this paper and in part
3 of the video series. The work on the Microsoft side of the example is summarized on
the left of this diagram:

Microsoft OpenEdge
Silverlight
Visual Studio 2010 OpenEdge Architect
Silverlight Business Application project AppServer Project
Generate DomainContext from DomainService Define ProDataSets
Generate Silverlight Ul as XAML Develop ABL Procedures
Code client logic in event handlers Publish to AppServer area
' OpenEdge AppServer
Run ABL Procedures
DomainService Class Da_ta Accessl
Support for RIA Services operations Business Logic

References OE .NET Proxy
References Entity Class definition
OpenEdge ProxyGen
Define ABL Procedures a
AppObjects / ProcObjects
Generate .NET Proxy DLL

Entity Class
Object-oriented representation
of Tables / ProDataSet

In my example I create a new Visual Studio project, using the pre-defined Silverlight
Business Application template, which provides a lot of default behavior. It's a
project to support reads and updates of my Customer and Order data. I explain a bit
about what the Business Application template provides for you. Some of the visual
and code elements are shown in this Visual Studio screenshot:
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The first Silverlight element that needs to be defined in the project is called an entity
class, an object-oriented representation of a ProDataSet being passed in from
OpenEdge, and the tables that it contains. So in my example I add this to the Models
defined in the project. The entity class file is one or more classes that you need to
define in a .NET language like C#. In the example the entity class is an object
representation of the data for each of the two relational tables in the ProDataSet.
Visual Studio provides you with a starting point for the class, and in the third section
of this paper and the corresponding video I explain to you just how to represent each
table and each field in your tables, as well as the data-relation that defines how
they're to be joined, so you wind up with your data defined in a class, like this:

oM IR T
P00 R ar 1T <E

Test Window  Help

- &~ 5| b pebug
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t2] = 2100600 3 &) b <] s [coms o somss 69 115

CustOrderProject - Microsoft Visual Studio
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- |5 Gy e BB - .

Salution Explarer

g CustOrderProject Web.Models, CustOrder
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E|2E 5]

Ready

TSI SYSTE COTTECTIONS - GEer Ty
using System.Ling;
using System.\eb;

using System.Componenttodel.Datadnnotations;

using System.ServiceModel.DomainServices.Server;

namespace CustOrderProject.Web.todels

public class Custorder

[Key]

public int Custhum { get; set; }
public string Name { get; set; }
public string Address { get; set; }
public string City { get; set; }
public string State { get; set; }

public decimal Creditlimit { get; set; }

L[Includel

|[association("Cust_Order”, "Custhium”, "Custliun”)]|

public IEnumerable<Urders Urders | get; set; |

public CustOrder()
{

Orders = new List<Order>();

b

Error List

75
@ 1Emor | 1\ 0Warnings | (1) 0Messages

£ 28 CustOrderProject.Web
=il Properties
[ [ References
« 3 App_Data
b [ CientEin
-+ [ CustOrderPraject.xap
Bl [ Models
® [ shared
4] custorder.cs
4] RegistrationData.cs
& ser.cs
[ Resources

W Team Explorer
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The next big piece of the project is the DomainService class. This supports
structured operations to read, update, create, and delete data, providing standard
service interface types for these operations that you can pass a ProDataSet into. In
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the fourth section of this paper and in parts 4 and 5 of the video series I create a
DomainService in the Services folder of my project. There’s a template for it that will
get me started. This class runa in the Web browser and acta as the intermediary
between the client and my proxy and ABL code on the backend. I add references to it
for the DLL that ProxyGen generated, as well as other standard Progress DLLs. There
will be a fair amount of C# code that I have to write to fill out the DomainService
class, a bit of which is shown below, but I explain the code as I go along in enough
detail that you should be able to follow suit with classes to support your own
application data.

CustOrderProject - Microsoft Yisual Studio o =] 5
Filz Edt Wiew Refackor Project Buld Debug Team Data Tools Test Window Help

= - N R R e e I A [ -|| # | custorderdomain R el i
{0 sl e (|52 = 2 |0 a) ) ol gl b ) Ptk [crestembishsetings <] o

VAl CustorderDomainService.cs ¢ [ gt R

% CustOrderProject. ieb. Services. CustOrderDomainService -| % custorderbomainservice()

B [ References
private CustOrdershs.CustOrderipp _appObj = null; -3 CustorderApp
-3 Progress Messages
-3 Progress.oight
-3 System
CISystem‘(nmpnr\entMnde\‘DataAnnntatJ
-3 System, Configuration

CustOrdersDataSet CustOrderDS = null;

public CustOrderDomainservice()
: base()

-3 System.Core

-+ System Data

o+ Systenn, Dats.DataSetExtensions
{3 System.Drawing

try

Cache COCache = HttpRuntime.Cache;
_appobj = (Custorderipp)COCache.Get("CoAppOb]");
if (_appObj == null)

string urlString = "AppServer://localhost/asbrokerl”;
RunTimeProperties.SessionModel = 1; // state-free
Connection connObj = new Connection(urlString, "", ", "");
_appobj = new Custo p(conn0bi);
CoCache.Insert("COAppabi”, (object)_app0bi);

‘.
CustOrderDS = new CustOrdersDataset();

}
catch (System.Exception e)

throw new Exception(e.Message);

Errar List

@ 0Errars | 1\ 0Wamnings | () 0 Messages

Trem| d Ln S0

When you build your project with its DomainService, Visual Studio generates what’s
called the DomainContext class, which is the client proxy that makes calls to the
DomainService in the Web server to provide support for all your client operations.

You can also use Visual Studio to build the user interface using its WYSIWYG
designer, which generates the data definition code they call XAML. And you can code
client logic like event handlers to respond to events that occur in the user interface. I
explain all of this in the fifth section of this paper and in part 6 of the video series. In
my example, I do a project build, which generates the DomainContext class. Then I
show you some selected bits of that class, even though it’s generated code you don’t
normally look at. There’s lot of support for standard operations like authentication,
and generated references to your data sets and operations like this query to get
Customers and Orders, as shown here:
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<Jsumnary>
= public EntitySet<CustOrder> CustOrders

= get
{

}
}

return base.EntityContainer.GetEntitySet<Custorders();

/// <summary>

// Gets an EntityQuery instance that can be used to load <see cref="CustOrder”/
</summary>

///_<returns>an EntityQuery that can be loaded to retrieve <see cref="CustOrder”/

public EntityQuery<CustOrder> GetCustOrdersQuery()

this.validateMethod("GetCustOrdersQuery™, null);
return base.CreateQuery<Custorders(“GetCustorders”, null, false, true);

1

JREG e RO
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L2 | 28
) Solution 'CustorderProject (2 projects)
- & CustorderProject
24l Properties
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~iBin
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f <summary>
Creates a new entity container for this domain context's entity sets.
</summary
<returns>A new container instance.</returnss

protected override EntityContainer CreateEntityContainer()
return new CustOrderDomainContextEntityContainer();

T

Orors | 1 0 Warnings 0 Messages
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Then on the user interface side, I show you how to edit the XAML to create a new
button on the Main Page of the user interface, and then how to create a whole new
page of your user interface as a new View in the project, built using the Silverlight
Page template. Then I show you how to grab controls from the Toolbox, such as a
datagrid, and drop them onto the UI, which generates the XAML you use as a starting

point for your user interface definition:

CustOrderProject - Microsoft Yisual Studio

Fie Edit View Project Buld Debug Team Data Format Tools Test Window Help

e R - R e N S e =R N N S
{0 B an IR £ = 2 | &) 03 sl L3 &) 5 G |3 publishi | create Publish Settings
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5 o 4
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2 =lElalEE)
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D24 x 660)
(%:0; :0)

=) LoginForm,zaml
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=) RegistrationFarm xaml

(<] About xaml

[ CustOrderPage xaml

1<) ErrorWindow, xaml

[T

d:Designiidth="648" d:DesignHeight="488"

Title="CustOrderPace Page” xmlns:sdk="hifo hemas.microsoft, com/winfx/2006

= <Grid x:Name="LayoutRoot™>
<sdk:DataGrid AutoGenerateColumns="False” Height="1@" horizentalilignment="Left" |
</Grid>
</navigation:Page>

1w00% - 4|

30 solution Expiorer | R

DataGrid dataGridi

i Properties o Events

Columns [l colection)

Columriwidth Auo T
Cursar

DataContext Einding. .

5 DataGrid (dataGrid1) Page/Grid/DataGrid

DragindicatorStyle Resource..

0Enors | 1\ 0Warnings | (i) 0 Messages

Ready

DroplocationIndicator
Effect

Resource...

=10
e

I show you how to define the code that loads data from OpenEdge into the client, and
how to set the data source for controls like the grid to display. And I show you how to
create an event handler to provide support for events that are triggered in the user

interface, such as selecting a customer in its grid:
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CustOrderPraject - Microsoft ¥isual Studio _[of x|
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% CustCrderProject. Views CustOrderPage <] 5% Customertrid_SelectionChanged(obiect ssnder, Selectionchane - Jf lut | 29 (2] | E1 2] &4
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e.Column.DisplayIndex = 3; i ob
break; (= [ Yiews
- | B [ Login

case "SalesRep”:

e.Column.DisplayIndex = 4; [l @ LoginForm.xam|

() LoginRegistrationwindow, zam|

break;
[} LoginStatus.xam|
3 : [ RegistrationFarm, xaml
} : || About xaml
= [®] CustOrderPage.xaml
private void CustomerGrid_SelectionChanged(object sender, SelectionChangedEventirg @C“f:f'daffjff‘xam‘-ts |

= = =y
3] Solution Explarer

Custorder selectedCust = (Cus
OrderGrid.TtemsSource = se

}
} M=

de| ')Custcmer‘ﬁrid. selectedItem;
iCust-Orders|

o - 4| | |
2

@ zEnors | 1\ 0 Warnings | (i) 0 Messages

And when I run what I wind up with, you’ll see a very simple user interface retrieving
and displaying data from OpenEdge, which you can then extend to take advantage of
all the advanced features that Silverlight provides:

Custhum  Name Address ity State CrediLimit

1 Lift Tours 27 North Drive | Burlington | M 66700
Urpen Frabas Rattipolky 3 Osle Uugira | 27500
Heops Suite 415 stlanta | GA 75000

[ Ga Fshing Ltd Unit 2 Harmow Middiesex 15000

5 Mateh Onint Tenein A Hamer o Beston | W& 11600

Custhum  Ordeium  Carrier Grderfiate Salesfep

4 o Standard Mail | 20871998 13:00:00 AM S5LS

4 030 /31568 1200000 AM BEE

So there’s a lot to it, but I do try to explain every step as I go along. The next section
of this document goes through all the pieces of the process that use the tools and
technologies of OpenEdge.

THE APPSERVER AND THE .NET PROXY

This section corresponds to the second in the series of video presentations introducing
WCF RIA Services and Silverlight. In this section I briefly review the support for
OpenEdge AppServer in Architect, so that I can define an ABL procedure to run on an
AppServer, and then generate a .NET proxy from ProxyGen that will serve as the
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intermediary between the Silverlight Domain Service and OpenEdge, returning an ABL
ProDataSet to display in the Silverlight UL. To manage my ABL procedure from
OpenEdge Architect, I need to create a new OpenEdge project, where I will put the
ABL sample proceduress that are to be invoked from Silverlight. The key step in
making the project AppServer-aware is to add the AppServer Module to the project,

so that changes I make in Architect will be published to a directory in the AppServer’s
ProPath:

0F OpenEdge Editor - OpenEdge Architect - C:\WebWorkspace I (=19
File Edit Mavigate Search Project OpenEdge Run Window Help
L £ LB H-0-%- |- )00 -G
53 cpercion et | 1o
2 = O||  create an Openkdge Project A =8
. ‘ A& T Enter a name for the project.
L ExtISSample
7 webSamples
LI webSpeedsamples Praject name: | SitrerlightSample
7 L= defak locatiord
Location; | C:webWorkspaceiiverlightSample Broyse.
[~ OpenEdae AWM
% Use project-specific AWM
" Use shared AVM
I~ Use TTY for runkime:
I~ Project layout
% Use project roat directory for source and r-code
" Use separate source and r-code directories
W source directory: [sre
¥ pcode drectory: [reode
= - = Praject madul
g=ow.[#00 .. 3¢ [T [ D Ll'\xdd AppServer modhie ‘
=]
Sports2000 | Selectthe Add AppServer module check box
£ EfR 0 e L=a
B Database 5 @ < Back | Hext > | Erish | Cancel | [
G sacurity E
£ HrTPserver £ started
|o* |

Continuing through the New Project wizard, I can select the connection object for
AppServer asbrokerl that I have defined in another session in the RIA series:

=10l =
Ef 0 ew Opentdge Project | %]
RS = 0| oefine AppServer madule =0
= = Sakact ihich sérvins shoukd pubkah thes ApgiSaver ik, ST
- [=]=]=]
5 Extistanple
0 WibGamgles :
B VebEposdSaroles Mol rame: [Stverighttiamgs
[T Y R e ————
Supportad sars:
[ Zerver nae
BT aErckartConn
o, |Ffoe.. 1| Cpm..| = 0O
[ Pubiish changss inraciabely
Sports2000
= c i O “d
7 <gack | pest> | Erih | cancel I 1
3 HITPServe I Stavted

If there is already ABL code in the source directory named AppServerContent, I can
publish that to the AppServer immediately. In other pages of the wizard, I can
confirm the ProPath the project uses for development, which includes the
AppServerContent directory, the source folder for procedures to publish to the
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AppServer. The sample procedures use the sports2000 database, so that must be
specified as a database connection.

Once the project definition is complete, if you double-click on the AppServer
connection in the Servers View, Architect brings up an Overview page where you
can review and modify many aspects of how the connection is configured. Under
Publish Location, for instance, I can confirm that I have set up this connection to
publish AppServer content from the source directory defined for the project the folder
named AppServerContent) to a folder called AppServerDeploy. This is in the
AppServer’s ProPath and so will be found when OpenEdge runs the procedures on
asbrokerl. I can also review settings for the AppServer that are part of its launch
configuration, by selecting that from the same Overview page:

[OE OpenEdge Editor - ASBroker1Conn - DpenEdge Architect - C:\WebWorkspace |0l x|
File Edit Navigate Search Project OpenEdge Run Window Help
e AR W S R R
& Opentdge Editor
& Resources 32 = O || 2 asBrokertcann 23\ =0
0% 7| = .
| = £ Overview
LT ExtI155ample
12 SilverlightSampls General Information } Publishing
L Procedure Libraries Specify the host name and ather common settings.
| B settings Server name: A3Broker1Conn AL CocEs)
& hapserverCartent Host name: locathost =
) dbcornection ~ Publish Location
el project Runtie Enviranment:  [Opendge 10.28 = Specify the server publish directary,
= propath Onen laupch confiquration O Use AppServer working directory
; g webSamples @ Use custom publish directory
-7 WebSpeedsamples Connecf i i
Selectthe Open IT”:CI’ configuration Publish directory; [C\AppServerDeploy
Spec i
Feely Publish source code
Port: [20931 Publish r-code:
et namei [ hn } OpenEdge Explorer
Password: |
Broker name; [ asbrokerl
5% out. I@fuﬁ . B}Em “:'E
Sports2000 | Cvervien |
-
g ] consale | (21 Problems | 2] Tasks | 74 Servers £ | £33 OpenEge Server Mantor | 0 o (=0
ﬁ% Database Server ~ | state | status |
Seeuriy 2 AsBrokericom T Stopped Synchranized
B HrTPserver [ started
| or = ‘Wntahle |

Here I can review the various settings that apply when I run a procedure from the
project, including its ProPath, where I can see the AppServerDeploy folder, as well as
other settings. In the Server Monitor View, which along with the Servers View is a
part of Architect’s AppServer perspective, I can start OpenEdge Explorer:
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=0l =
=0
F L Frocedurs Litraries.
Jsettings
& AppserverComent
dbsconnection
X peoject
propsth
B webSamples
T webZpeedSampies
o, e Fo. | — O
SportsZ000
[ Comssle |2 froblems | o Tasks | 4t Servers |£i3 OpenEdge Server Monitor. (-3 Pl s ¢ €€~ =0
oy 1Conn.
Broker name: Operating mode: Ercker stabus: | Click the OpenEdge Explorer butios
At Snnvaey  Agent Detad | ApgGerver Sake
1

If I then open the properties of the default AppServer broker, then among other
things, I can verify that the operating mode of the AppServer is set properly. In this
case the default Operating Mode is still set, which is state-reset. This would mean
that a connection to the AppServer will bind the selected AppServer agent to the
client making the call, and reset the AppServer context on each connection. It's
possible to work this way using Silverlight, but it’s almost always preferable to
configure your application so that you don’t bind an AppServer session. So I change
the operating mode to state-free:

[OF OpenEdge Editor - http:/ localhost:0090/fathom.htm - OpenEdge Architect - C:\WebWorkspace: [ 5]
File Edt Navigate Search Project Openfdge Run Window Help

[wi - AL B [%F-0-Q-|5-[¥-0l-e-

[ | &5° operedos Ediar

& Resources 52 =] [’9 OpenEdge Expiorer £3

IER=@l 2dmin on NBWFHJOHN (containers: 1, offline: 0, unknown: 0)
L ExtIsSample
= siverlishtsample

¥, Resources | SiOptions | 2Help

i ion: * i i =
‘ “IL Procedurs Libraries % Resources AppSE_rvEr Cun:a:ﬁtmn Not Running (7 MI’:LI‘J;::!
(= settings Sort by: [Container ] Pall Count: 0 Fail Count: 0 (0.0%)
(& AppserverContent
21 dbconmertion = @nbwihjchn Save Cancel
Al project .
| ropath =l [ OpenEdge _
i~ webSamples # @ AppServer Internet | | Ii [sst] ral|Er = |
-1 Webspeedsamples = @ AppServer Broker
@ asbroker!
@*
: Esﬁbbmkeﬂ General
cirepos Auto start: -
@ Database Port number: 3090
# ty Messengers L
% @Name Server Working directory: C-\OpenEdge 10281WRK
# [5] SonicQ Adapter || Operating Mode: State-teset =
# {ZWebSpeed Stateless
; State-aware
= = = #- = Web Services Adaj :
% ow. [BF 06, 3 |Clpe.| = O P| | Owner Information State-resel
lisername: _,;I
- »
Sports2000 |
a0 =) consote |[2 Problems | Tasks | 4 Servers £B2 Openkdge Server Manitor
BB Database AsBroker1Caonn
{1 security e [ il i Broker port: 0 Broker PID: 0
Agent Summary | Agent Detail| AppServer State
[t [

This means that I can only run non-persistent procedures from the client, via the
proxies that I generate. But a non-persistent procedure can turn around and run
anything it needs to in the OpenEdge session on the back end, including persistent
procedures that it starts, or already running instances that it uses, all without binding
the AppServer agent’s session to the client. Observing this basic principle will also
simplifies defining the .NET proxies, as well as the Silverlight Domain Service classes
that the client uses to access the proxies. So it's an especially good principle to follow
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in this case, since in OpenEdge 10.2B it's necessary to code the Domain Service
classes by hand.

I can check the Agent properties as well, and confirm the database connection as a
part of the startup parameter list. This serves as a reminder that there are several
ways to set properties for AppServers: here in OpenEdge Explorer, in the Servers
View and the Server Monitor View in Architect, and in the launch configuration
settings from the Server View’s Overview page. To show another example of that,
rather than starting the AppServer from here in Explorer, I can do it from the Server
View in Architect, by pressing the start button in that view:

& DperEdge Editor - Dperfdge Architect - & WebWorkspace =101 %]
Fle Edt Mvigate Search Project OpenEdge Run Window Help

A % H-0-G-
| & openEdge Edtor

& Resoinons 1] =0 =0

E Ext)SSampls
= 1% SheerlightSample
F L Procedure Litveres
«settings
= ApgiSerwerContert
«doonnection
X .project
propath
L wehSannies
& WebSpssdampies

|2 Compate |7 erobkens | < Tasks | 16 Servers 2| 58 Openkien Serveer Horikor i A =0
Server ~ Sate ) i X
R sfoker e — Click the Start the server butfon
B e Rarte

Once the AppServer is initialized, I can check its properties in the Server Monitor
View. If I pull up the tabs to show more information, I can see the AppServer status,
the number of agents, and more.

Now I'm ready to define the first procedure I want to run on the AppServer. I've got a
starting point for that procedure defined, which is called GetCustOrders.p. Again,
this is a non-persistent procedure with just a single entry point. At the top are
definitions for a customer table and a related table with orders, and a ProDataSet that
combines them. Below that is code that defines a simple query - no input parameters
yet - and fills the DataSet with data from the corresponding tables in the database.

I first make a simple change to the procedure to test out the code publishing
mechanism of the AppServer-enabled project. I remove the data definitions from the
procedure itself, and paste them into a separate ABL include file, called
DSCustOrders.i:
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/* *

File : DSCustOrders.i
Purpose :

Syntax
Description
Author (s) : john

Created : Tue Nov 23 13:13:12 EST 2010
Notes :

R R R R R R R I R I I h b b b b ki Definitions R R R R */

DEFINE TEMP-TABLE ttCustomer BEFORE-TABLE ttCustomerBefore

FIELD CustNum AS INT

FIELD NAME AS CHAR

FIELD Address AS CHAR

FIELD City AS CHAR

FIELD State AS CHAR

FIELD CreditLimit AS DECIMAL

INDEX CustNum IS UNIQUE PRIMARY CustNum.

DEFINE TEMP-TABLE ttOrder BEFORE-TABLE ttOrderBefore

FIELD OrderNum AS INT

FIELD CustNum AS INT

FIELD OrderDate AS DATE

FIELD Carrier AS CHAR

FIELD SalesRep AS CHAR

INDEX OrderNum IS UNIQUE PRIMARY OrderNum.

DEFINE DATASET CustOrders FOR ttCustomer, ttOrder

DATA-RELATION CustOrd FOR ttCustomer, ttOrder
RELATION-FIELDS (CustNum, CustNum) .

Back in the procedure, I type in the name of the new include file, and save the
modified procedure in the AppServerContent directory:

/* Procedure GetCustOrders.p */

{DSCustOrders.1i}
DEFINE OUTPUT PARAMETER DATASET FOR CustOrders.

DEF VAR hCustOrders AS HANDLE.
DEF VAR hqgCust AS HANDLE.

DEFINE QUERY gCust FOR Customer

hgCust = QUERY qgCust:HANDLE.
hgCust :QUERY-PREPARE ("FOR EACH Customer WHERE Customer.CustNum < 100").

DEFINE DATA-SOURCE dsCust FOR QUERY gCust.
DEFINE DATA-SOURCE dsOrder FOR Order.

DATASET CustOrders:EMPTY-DATASET () .

BUFFER ttCustomer:HANDLE:ATTACH-DATA-SOURCE (DATA-SOURCE dsCust:HANDLE) .
BUFFER ttOrder:HANDLE:ATTACH-DATA-SOURCE (DATA-SOURCE dsOrder:HANDLE) .

DATASET CustOrders:FILL() .
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I can confirm that the .p and .r files are in AppServerContent:

'0F DpenEdge Editor - Silverlightsample,/AppServerContent,/GetCustOrders.p - Dpe —1ojx]
File Edb Souce Navigabe Search Project Opendge Run Window Help
IS B QI N I B e -\ webworkspace'silverlightsample\AppServerContent [l 3]
5 Opentdae Edior Fle Edt View Faverlies Took Help | &
" Resources 5 TOQuk - ) - (T PO [ors | [ 5 X 9 [ -0
< 5 v -
BB T (i ER i ontent =i~ T
W Sancls LEXMARK - (Picrik € scan Photo to Folder G Scan Text o Folder (OCR
L 2 Shvomle ARK - C3picrik € scan Photo to Fokder G Scan Text to Folder (OCR)
- B JL Procedure Lbraries Name - I Sie [ Type [ Date modfied I
(& settings | Bl cetCustOrders 1KB  Progress P File 11/23/2010 1:14 PH
AppServerContent Bl Getcustarders.r 10KE  Frogress R Fie 11/23/2010 1:14 PH
dbeannection
o project
5] propath
(1] pScustorders.i
~+12J webSamples
1] WebSpeedSamples
CustNum < 10
2 objects 2.72KB | °3 My Computer Y
25 out... | B9 08... 32 |Tpre..| = O BUFFER ttCustomer:HANDLE: ATTACH-DATA-SOURCE (DATA-SOURCE dsCust:HANL
= BUFFER ttOrder:HANDLE: APTACH-DATA-SOURCE (DATA-SOURCE deOrder: HANDLI—
Sports2000 |
DATASET custorders:FILL().
2
% Database =
i security | | 5 |“
Console |[2. Problems | v Tasl Servers |53 CpenEdgs Server Monitor & v =
= console |[2. probl b | 4 o 2 v | 6 €€ =]
—
[ | Vritable Insert | 3:21 |

And I can quickly confirm that they were published to the AppServerDeploy folder as

well, so when the client runs this procedure on asbrokerl, the agent’s propath will
find the procedure here:

'OF DpenEdge Editor - Silverlightsample/AppServerContent /GetCustDrders.p - Dp -1of x|
Fle Edt Sourcs Navigats Search Project OpenEdgs Run Window Help

Joi-e | Lu |-

& C:\AppServerDeploy

_iof x|
[ | &° openEdas Editor Fie Edt View Favortss Tools Help | o
& Resources B BIQsk - © - (¥ PO [k [ [ 50 X 9[- El
(2 & v =
~ =R e | cilhppserverpelay EIPE I
ExtI55ample =T p?
51 Siverigisanpe LEXMARK » picrik 4] 5can Photo to Folder  £F2Scan Text to Folder (OCR)
L Procedure Libraries bame _~ I size | Type. [ Date Modified |
= settings ) AppServer Contert: File Falder 8182010 3:16 PM
= AppserverContent GE[Cu;tOvdEvs P 1KB Progress P File 11/23/2010 1:14 PM
12/ .dbconnection &) Getcustorders.r 10KB  Progress .R File 11/23/2010 1:14 I
) project
51 propeth

(] DSCustOrders.i
1 WebSamples
0 WebSpeedSamples

Custium < 1f

3 objects

B=out... |E508.. 2 |Eprw..| =08
=]

9.72k8 [ My Computer 7

BUFFER ttCustomer:HANDLE: ATTACH-DATA-SOURCE (DATA-SOURCE dsCust: HANI
BUFFER ttOrder:HANDLE: ATTACH-DATA-SOURCE (DATA-SOURCE dsOrder:HANDL

Spartsz0a0 |
DATASET CustOrders:FILL ().
3
B Database | <
3 security 4| | 5 H
"IE :unsule|[“u Pvublemsléhsks | Uik Servers [;‘}i&owneuge Server Monitor 5 \ ZPlos | € €@ -0
|| prevrp—— ]
[[lnj

‘ Writable ‘ Insert ‘ 3:a1 |

Now I have an AppServer configured and started where all my ABL procedures can be
run. The next step in the process is to use the OpenEdge Proxy Generator to
generate a .NET proxy for the procedure, in the form of a DLL. ProxyGen uses the c-
sharp compiler installed under the Windows folder, as well as the xsd executable - for
generating service definitions - from the .NET SDK, to generate the proxy.

If you don’t already have the .NET Framework SDK installed, you'll have to locate
the appropriate version at the Microsoft Download Center and install it.
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/2 Download details: Windows SOK for Windows Server 2008 and NET Framework 3.5 - Windows Internet Explorer

o~ ot con SllBlo I ol

¢ Fovortes | i3 @ somenedstecs B Web S

1 Domricad detats: Windws SOX fFor Windows Server I l % -8 v Pages Sdetys Tookv

United States Chage | Al Mcosof Stes =

Microsoft* Download Center

Downloads A-Z*  Product Families® Download Categories®  Buy Now®  Help®

Windows SDK for Windows Server 2008 and .NET Framework LY 2]
35 Visual Studio
Brief Description On this page
Instaling the rewly refeased Mosoft Windows SO for Windows 7 Quick Detalls
m,vﬂl‘vmxwk]S?lm&mo‘m*eﬁmsrw&c if Overview
vujiwmnmtvdm:dh;iium -Si)ﬂﬁ:x.m«wnm
“ecton for mare rformaton & = Instructions
Related Resources GET

VISUAL STUDIO

s = ALDERIES

Setp.exe 415 k8

Quick Details

OpenEdge 10.2B supports versions 2.0, 3.0, and 3.5, so you can install the latest of
those versions, 3.5, for use with OpenEdge 10.2B. By default, ProxyGen expects
version 2.0, so if you have that installed, there’s no need to upgrade. In any case,
SDK version 4.0 will not be supported until OpenEdge 11.

Once you've got the .NET SDK installed, you can generate your proxy. In ProxyGen, I
create a new proxy for the first sample procedure, and name the AppObject for the
proxy CustOrderApp. The AppObject can be used as a container for a number of
related procedure calls. In this case, as I explained, I'm restricting the calls to be
non-persistent, single-entry-point .p’s, and I add the first of those here. First I add
the SilverlightSample directory to the ProPath for the proxy:

=T

BERE A

AppObiect | Procedures |

Name [CustOrderdpp

o
Conponents N
Click the New... button
B3

I~ Enable Unknowns for Parameter and Fletum Yalues
to SOL ResulSets for Java
I \wiite FraDataSet B efored mage in XML

That directory is under the folder where all the projects for the Architect sample
workspace called WebWorkspace are stored. Next I select the Procedures tab to
define the ProcObject for my first procedure, by right-clicking in that area and
selecting Add ->Non-persistent procedure:
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7 Praxy Generator for Open Clients - untitled
Fils SUbAppGbisct Procedurs Tooks Options Help

BEE A

¥, CustOderhpp  AppObiect F’mceduvssl

Hon-persistent Procedures (0]

IEix]

25
Chenge Type

Remove  Del
Move to Persish

Persistent Propedues (0]

Select the Non.
|

-persistent... menu item

that to the proxy:

John Sadd

In the AppServerContent directory, I select the r-code file GetCustOrders.r, and add

. Proxy Generator for Open Clients - untitled
File SubppObject Procedurs Tools Options Help
BEE A

P, CusiDiderdpp | Applbiect Pmcedwesl

Procedures (0]

oy

Hoveiof

& settings
Persistent Procedures

#* Add Non-persistent Procedures for CustOrderApp
Propath Selection

C\webWarkspace\Silverlghisample\ -
File Fier 0

™ Use FathinName

" I™ Perform Recursive Add

(5l

B0 Cwebworkspace!SiverightS amy

{5 AppS erveiContent
£ CustOrders

Kl

|

Click the Add button

0 irectories selecied: 1 fies selected

[0 Procedures

4

Then I click Close to finish, and click the Generate button here:
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I

Filz  Sul roce
BE B A

& 5““'“‘“1 Click the Generate button

CAWebtworkspace\S verlights ample\AppServer Content\GelCustd dere.r

MovetoPersistent | Wave to Hon peisitent. |

Persistent Procedues (0 I

There are a number of choices for what type of proxy or service definition to
generate. I leave that choice set to .NET and fill in some additional information on the
General tab. The AppServer name isn’t the same as the AppObject name, so I have
to change that, by unchecking the default AppServer checkbox and changing it to
asbrokerl:

&, CustDiderfpp | AppDbject  Procedures

Non persistent Procedures (1] I
C tent\G stCustl rders.i

& NET € Web Service
 Java " Soric Web Service

"Ehem Proxy / Service Definition to Generate

AppServi
Output D |
Author [

Session Mo

™| Retun ABL RETURN ¥AUUE on Cornest t
[ Verbose Logging

Next I have to identify the output directory where the proxy will be saved. I locate the
SilverlightSample folder under my workspace, and make that the Output Directory.
Then I select the .NET tab to set properties specific to the .NET proxy.

First I give the proxy a namespace, just a way to make sure references are unique
relative to other sets of proxies. I name it CustOrdersNS, as a grouping for all calls
related to this data object. This also gives me a default DataSet namespace of
CustOrdersNS.StrongTypesNS, which I will reference later in the c-sharp code I
write as part of the Silverlight support code.

February, 2011 Page 18 of 52



Using RIA Services with Silverlight John Sadd

=ioi=

File suhAnDOmect Pmtadure Tools Options Help

BEE A
P, Custideibpp | AppObiect Praceduvesl

Norvpersistent Procedures (1]
et orkspace \SiverlohtS amplesa ppServerContentyGelCustOrders

" Generate Proxies for CustOrderApp

General MET |Java | Web Service | SonicWeb Serviss | Sonic Nativa |

_ MereloP | Namespace

Persitent Pocedtaes | | Detabet Namespaoe: [SHors a5 [ tse Deae Click the OK button

¥ Append Namespace Direclaries to Oufput Di

Compiler " Delaukese (% Custom  Advanced

L Version |
Dess | Company |
Runiine [Digiely sigred =] Podet |

I~ Delay Sign Key Fie |

When I click OK, ProxyGen asks me to confirm the name of the proxy and where I'm
saving it. Here I need to explain an error that you may need to deal with when you
first generate a .NET proxy, which relates to the choice of which release of the .NET
Framework SDK you have installed on your machine. In OpenEdge 10.2B there is an
issue with ProxyGen using a utility called Pathfinder that expects to locate files under
the directory for SDK release 2.0. If you get a generation error, and look at the
ProxyGen log file, you may see the reference to Version 2.0, and an error message
that says that it couldn’t locate the xsd executable to run, such as this:

=loix]

File SubAppObject Pracedure Tools Options Help

[ custorderApp.log - Notepad =olx|

File Edt Format View Help

—— Parsing r-code A
MATN € :\wabwor kspace\s1 Tver 11 ght sampl e\ appservercontentiGetcustorders. p
OUTPUT Custorders DATASET
TABLE: ttcustomer
Custum integer
MAME character
address character
city character
state character
CreditLimit integer
TABLE: trorder
ordernum integar
CusThUm integer
orderpate date
carrier characcer
Salesrep characte
-- No customizations; Validation not necessary

“% processing persistent procedures ...
wv Chacking method and parameter names ...

“¥ Generating .NET proxies ...
Creating AssemblyInfo.cs
creating Cus(orderiichema P
Creating custorderApp
Creating strongly Type s dataser classes
CiNProgress \openech eloza\mn\du(ne(\Pachmnder Jesc
C I \WINDOWS M cros oFT . NETVFramework\w2. 0. 50727\c5¢ /T :axa /out:C:\wehworkspace\silvar14ght sample\custorde
C:\webwarkspace\5ilver]ight Sample\Custorders\StrongTypeshsiCustorders. exe
=] \Pr-ngr-essgapengdgeloza\mn\dntnet\Patthder /%5
xsd /d’/niCustorders.strongTypeshs C: \wehwwkspace\swWEM1gh(sam;ﬂe\custoruers\strun TypesNS\Cus(Orders
Uting xsd S/Createpro. d/n:cystorders, str EvTErH \Eﬂ\/er'h?hts
red tr fng T start exacutahle. Its specwﬁad path s pru ably not corract, o Tts defau

SXWARNTHG: Could not delete Temporary File or directory - it may he in use by another application. Ci'weh

** Generation failed
Search for '>>ERROR' and '>>WARNING' in this log to find any problems.

< | Ly

[ y

To avoid this problem, you can provide the pathnames to the compiler and xsd
generator to ProxuGen. To illustrate this, I go back to pressing the Generate button to
get the process started, and again select the .NET tab. But this time I don't use the
default for the c-sharp compiler and xsd generator pathnames. I select Custom and
then click Advanced:
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3, Cusbroeiop | Applbaect Frocedues |

Horpessstent Procedues [1]
s .

e\ GetCusiide

Generate Prosies for CustDrderApp

General MET | Java | Wb Servics | Sonic Web Service | Sanic H.
Namsipace [CotOdens
DataSet Namespace [Tl oo tom e tls @ Use Defaut
7 Append Namespace Directoies 1o Outgut Di
Compier T Defwibese Custom _Advanced..
N

aiive |

Tee [ vesm |_[:hckl

he Advanced ... buton ]

Rurtime [Digtaly Sigred =] Poduet [

I DebySion  KepFie =
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In front of the default executable names I need to place the correct pathnames where
they can be found. Here for instance I've located my system’s csc.exe file, in the 3.5
WINDOWS:

directory under

" Prowy Generator for Open Clients - C:\WebWorkspace\Silverlights ample\CustOFder App DA (ol
Flz_subAppObject Procedure Tooks Options Help
BEEE &
P, CustOidebpp | Applbject Procedures
Press Ctrl + C
Mame_~ [ Size | Type [ Date Modified -
(033 File Folder 12/16/2009 3:10PM
(EMicrosoft NET Framework 3... File Folder 12/16/2009 3:10PM
Mo il Folder 1216/2009 3:10PM
(Comseuid File Folder 12/16/2009 3:10PH
(£ Fil Folder 12{16/2009 3:10 P10
[EWindows Presertation Found. File Folder 12/16/2009 3:10PM -
[Claddinprocessaz.exe 42KE  Application 7[29/2008 11:40 M
i3 Addinprocess 3z, exe.config 1K XML Configuration Fie  430/2007 4:20 P
[Taddirprocess.exs 42KB Applcation 7/29/2006 11:40FH
3 Ackdinprocess.exe.config 1K XML Confiquration Fle  4{30[2007 4:20 PM
Saddinlti. exe 41KB  Application 7/25/2008 11:40 PM
-3 AddInUH, exe. confin 1KB ML Configuration Fle  4{30/2007 4:20 PM
Flesc.exe L512K8  Application 7[29/2008 11:40 M
[est.exe config 1K XML Configuration Fle 7122006 +:25 P
Heserse 2KB RSP File 6/19/2007 9:37 AM
[Tostasveuti.exe 78K Application 7}29]2008 11:40PM =l
40 objects 4.86 MB [ my Computer 4
4

I copy that pathname, and paste it in front of csc in the ProxyGen Advanced .NET

Options dialog:
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- Proxy Generator for Open Clients - Ci\WebWorkspace'silverlightSample’ Custord

=]
Fie SubAppObieet Procedure Taok Options_Help
=
BEE &
3, CustDidehpp | AppObject Procedures
Norvpersistent Procedures (1] I
c tent\G elCusOrdere
~=loix|
General NET |Java | web Service | Soric e Senvice | Sonic Native |
_ MoeteR Namespace [Costlidershs |U_K|
[T il < Advanced .NET Options ] pesl
ip
C Cormpiler Command {:4w/NDOWS\Microsoft METAFramewarkw3 Shese. oK
| Cormpiler 0 ptions. ,— Cancel
T *SD Generator nsd
Help
] [ee ]
Rurtime | Digialy Signed | Product |
™ DelySion  KeyFie [
v
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Next you need to identify where the xsd executable is located. If you don't what its

location is you can search for its path in the registry, by running regedit, and

following the path indicated at the bottom of this screenshot to find the value of the
Installation Folder. This tells you what the pathname is:

=101

fle Edit View Favories Help

=1o1x]

2 nkemet Domains
22 Internet Exgiorer
Ink t Expl

O et
{3 Machine Debug Manager
(21 MediaPlayer
(0 Messengerservice
(1 Microsoft Reference
{21 Mierosoft SDKs
1 Siverlight
=0 windows
Qv
[ERE RN
a

K-

{2 Micrasoft 501 Server

1]

] WinSDK-NetFx40Taok-x86

{3 WinsDK-5DKTo0ks

{2 WinSDK-Win32Tools

{2 WinSDK-WindowsHeadersLibs

(] WinSDK-WinsDKIntelisensefef Assys

{21 Microsoft 5L Server 2005 Redist

(] Mierosoft SQL Server 2008 Redist

(1 Microsoft SQL Server Compact Edition
{21 Mierosoft 5L Server Netive Client 10.0
(] Mierosoft SQL Server Redist

[ Iy Computer|HKEY_L GCAL_MACHINE |SOF TWARE MIcrosort]

=] [Hame [ Ty

[ Data

a8} (Deauity REG_SZ
b REG 57

{value riot set)
Windows SDK_NET Fi

K I i

lab)instalationFolder  REG_SZ

C:iProgram Filesilicrosoft SOKsiwindows |v7.08bin| |

Froductversion  REG_SE

3

7030319

MicroSOrt SOKSWindows |7, 0| WinsDK-Net 35T ooks-x86.

If you then enter that pathname back in the Advanced .NET Options dialog,

everything should be defined correctly, and when you press OK the proxy will be

generated successfully.
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I

CustOrdeshpp  AppQibject Proc:

MovetoPersistent | Wave to Hon peisitent. |

Persistent Procedues (0 I

Proxy G succeeded, For dekalls see the log file < L1 derdp. |

1
Broxies can be found in CiiwebWorkspacelgilverightSample|

For my example, if I look in the SilverlightSample folder, I see a directory called
CustOrdersNS, which is the name of my namespace, and in that is the
CustOrderApp.dll file that is my .NET proxy, along with two other Progress dll’s that
I will need to reference from the c-sharp code that I'll be working on next:

9 WeliWarkspace  Silverbght Sample CustOrders

=101 x|
Fie Edt Gew Favortes Tods Helo @
ek = ) - (T | ) e rodors | oy 3 X ) |- |
address [ Co\webiWorkspace Shverkht Sample|ContOr der s 1de |

LEXMARK = = park 6 Scan Photo to Fokder & Scan Tet bo Folder (0CR)

Nare - | san [ Type [ cite Pocitinn [
&) CustOrderapn o HUKD Appication Extenson  LL{Z3/2010 215 A
S Progress. Messages.dl 122KB  Applcation Extension  1123/2010 215PM
8 Progress. oagkt i #34KB  Appcstion Extension  11/23/2010 2:18 M

3 obiects T34 Kb f My Compuber

At this point, I've got the AppServer project defined in Architect, so that I can develop
ABL procedures to run from Silverlight. I've configured and started that AppServer
broker, and I've generated the .NET proxy for my first Silverlight call. The next step is

to code a c-sharp class that will define my ProDataSet to the DomainService that will
run in the Web server on behalf of the Silverlight client.

CREATING THE ENTITY CLASS

In this section of the paper and the video it accompanies, the third in the video
series, I show how to create the C# Entity Class that represents the ABL ProDataSet
data on the .NET side of the project. The diagram below shows an overview of the
pieces that I need to assemble in order to load the Silverlight presentation with data
from an ABL procedure on the OpenEdge Appserver. The key parts where RIA
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Services is concerned are the DomainService that runs in the Web server, and its
proxy on the client side, called the DomainContext.

@ )
(" Browser \ ( Web Server )

Domain | . | Domain .| | Data Access
Context |~ 7 | Service App Logic Layer

RIA Services -

Presentation “
| y 7
\i Rich Internet Application )

The OpenEdge .NET runtime in the next diagram represents the connection to the
the .NET proxy I generated--which runs in the Web server--and which routes client
requests back to ABL procedures running in the OpenEdge AppServer.

Browser Web Server Server

Silvedight application

RIA Services OpenEdge AppServer

.NtET | Domain || ADONET
i
protoco mi:: datasets AppServer - ABL
protocol ProDataSets
OpenEdge NET
—

The .NET proxy accepts the parameters from a client-side request and passes them to
the right ABL procedure. One of those parameters, in this first sample the only one,
corresponds to a ProDataSet in my ABL procedure that holds data from two related

temp-tables. The .NET proxy represents that ProDataSet internally as an ADO.NET
DataSet.

I need a C-sharp class that represents that data to Silverlight as an object, defined in
the entity class. Using OpenEdge 10.2B, you have to create the class file by hand,
though once you see how a sample looks, it can act as a template for any number of
different ProDataSets. This is part of what it is expected that ProxyGen will generate
starting in OpenEdge 11. The entity class is an object-oriented representation of the
data defined in the ProDataSet include file.
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To get started, I create a new project in Visual Studio 2010 to hold all the files on the
.NET side of the project.

Start Page - Microsolt Visual Studio
fio tde. Wew Ocbug Team Osta Tooks fest Window Heb
jel> - Fd @203 s e g 4 3 | Custorderdomar

[V Clozs page fter project load
[ show page co startup

Error Lst
O 0Brers | 1 0Warrings | (i) 0Messages

Read

Instead of selecting just the basic Silverlight Application, I'm going to select a
different template called Silverlight Business Application. This does a lot more to
get you started in building the client side and web server support for a typical
business application:

< Project

File
il [ =] Sort by [Deauit I=|

nstalled Templates

=) Visual € E Silveriaht Application Visual C#
Silveriiaht Class Library visual C#
@

f|  siverlght Business Appication visual C#
¥

Reparting
SharcPoint ol Siverliaht Navigation Application visual C#
¥

Silveright
Test @ UHCF RIA Services Class Lbrary Wisual C#
WCF =

wiorkflow
her Languagss
her Project Types

[V Create directory for solution
I~ Add to saurce cantrol

I replace the default name with a name of my own, CustOrderProject, and click OK
to get the beginnings of the application generated. In the screenshot below you can
see some of what got generated as the starting point for a Silverlight Business
Application. There's a MainPage that has already got Home and About buttons on it,
and you can see a fragment of the XAML that defines the UI in the code pane. You
can also see that Visual Studio automatically created a Web project to go along with
the client project.
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CustOrderProject - Microsoft Visual Studio
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John Sadd

Drilling down in the client project, I can look at what’s been generated in the Views,
and see these XAML files for the pages that the default buttons on the MainPage link

to:

a9 - -d-

HOAE = T A

1| b [Debug

208006 &3 adR

CustOrderProject - Microsoft visual Studio

Fle Ede view Project Buld Debug Team Data Tools Test Window Hefp
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3
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About
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R solution Explorer
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Properties
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[ Libs
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ystem. Windows. Control

Always Start When Debug True
Froject File
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CustOrderProject. Web.csproj
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Under the Login group, there are additional starting XAML files for login and

Always Start When Debugging

Stark the local Web server even when not the startup

project:

registration pages. So you see that the business template gives you a quick starting
point that you can expand to get the beginnings of a real working application.
Expanding the project entry for the XAML file for the MainPage, you can see the c-
sharp code-behind file for the MainPage, containing the code that brings up the

sample pages the buttons link to.
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CustOrderProject - Microsoft Visual Studio
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If I just run what I've been given to start with, you can see the Home and About
pages that are defined in the Silverlight Business Application template:

bocahont

G-

g ook |5 8 suopested stes = ] Web s Gty

| =N |

Application Name

Home

Home page content

It isn’t much, but it’s instructive to look at and to then expand on in your own
application. Clicking Login, I get the skeleton of a login dialog:
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G Mevotms | 5ig. 8 Sugonsted Shes = ] Web S Gty

2o

Password |

Keepme signedin ||

ot registered yet?

I start coding what I need to add to that to get a working application to retrieve and
display customers and orders by right-click the Models group in the Web project, and
selecting Add, and New Item:

g Team Data Tooks Test window Help
[ = - =G| B [pebug
| 083 a8 a5 Qs

-| | # | custorderdomain

i publish:

- R G Bl -

Application Name

Conwert ko wieb Application
=l cus| @  Check Accessbity...

Select the New ltem... menu itern

Add ASP NET Folder " TE3 Copy
Vg class.., shitalec | 4 Pasie

X Delete

[§ Open Folder in Windows Explorer

2 Properties

I select the template just named Class from all the alternatives I can add to the
project. This is going to become my entity class, containing the object-oriented
definition of my ProDataSet. I call the class CustOrder.cs. I'm given several general
using statements to start with, a namespace that places my new class in the
CustOrderProject.Web project, and the beginnings of a class definition:
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bug Team Data Took Test tindow Help
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using System.ling;

using System.ueb;
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I need a couple of additional using statements: as shown in the code fragment
below:

using System;

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

using System.Web;

using System.ComponentModel.DataAnnotations;
using System.ServiceModel.DomainServices.Server;

The first is System.ComponentModel .DataAnnotations. The data annotations in C#
are enclosed in square brackets, and they provide special information to the compiler,
such as which fields in the data represent unique key values. The second one,
System.ServiceModel .DomainServices.Server, provides access to additional
annotations such as [Include], which links the Customer data to the Order data for
each Customer, and [Association], which defines the relationship between the two
tables.

Within the class definition itself, I need to name every field in the ttCustomer temp-
table that I want exposed to the user interface. The first, the CustNum, is the key
field, so I identify it using that DataAnnotation. And then I define the field itself, as
a property.

namespace CustOrderProject.Web.Models
{
public class CustOrder
{
[Key]
public int CustNum { get; set; }

Data binding in .NET is basically binding against public properties of an object, so
each field is defined as a property, with an optional getter and setter. If there’s no
code to execute when the field is read or updated, then you can just use this simple
form, much as you can in object-oriented ABL. Otherwise you could define a block of
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code to execute when the field is read or updated, along with a backing variable to
hold the value that’s returned or set.

I need to do the same for each of the other fields in the ttCustomer temp-table:

public string Name { get; set; }

public string Address { get; set; }
public string City { get; set; }

public string State { get; set; }

public decimal CreditLimit { get; set; }

The basic data type mappings are straightforward. You can learn all the details of
data types and everything else you need to know about mapping ABL to .NET in the
OpenEdge product documentation.

Next I need to define the order object and ttOrder fields as elements that are
contained in and associated with each Customer. This is where defining your data
definitions on the OpenEdge side is important, as you design Business Entities and
other parts of the application on the server side. In a real world application, it might
make more sense to consider a Customer and an Order to be separate entities, each
perhaps with its own complex data definition, Customers with multiple addresses,
say, and each Order with its OrderLines. But in this example I'm presuming that you
retrieve customers and their orders together, which is why there’s one ProDataSet
definition on the backend and one entity class definition here for CustOrder as a
single entity. I start defining the connection between them using the Include
annotation. Then I use another annotation, Association, to define the relationship
between the two tables. I name the association Cust_Order, and name the key fields
from each table that are joined to connect them, just as I did in the Data-Relation in
the ProDataSet definition:

ation("Cust Order", "CustNum", "CustNum") ]

Now I define what it is I'm associating with Customers, an enumeration of Order
objects that I call orders. This is also a property of CustOrder with its own getter and
setter.

public IEnumerable<Order> Orders { get; set; }

Finally, I need to define a constructor for the CustOrder class that’s executed each
time an instance of the class is created. It populates the Orders by creating, in turn, a
List object, which is a new instance of the Order objects that have a CustNum that
matches the CustNum of the customer. And that’s the end of the CustOrder entity
class:

public CustOrder ()

{
Orders = new List<Order>();

}
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Now I need a class to define the Order object. Just as for the first class, it requires a
property definition for each field to be exposed, with Key annotations for key fields.

public class Order
{
[Key]
public int OrderNum { get; set; }
[Key]
public int CustNum { get; set; }
public System.DateTime OrderDate { get; set; }
public string Carrier { get; set; }
public string SalesRep { get; set; }

Now I can save and compile the entire entity class file, and the first part of my C-
Sharp coding is done. The entire entity class source file code for CustOrder.cs is

repeated here:

using System;

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

using System.Web;

using System.ComponentModel.DataAnnotations;
using System.ServiceModel.DomainServices.Server;

namespace CustOrderProject.Web.Models
{
public class CustOrder
{
[Key]
public int CustNum { get; set; }
public string Name { get; set; }
public string Address { get; set; }
public string City { get; set; }
public string State { get; set; }
public decimal CreditLimit { get; set; }

[Include]
[Association ("Cust Order", "CustNum", "CustNum")]
public IEnumerable<Order> Orders { get; set; }

public CustOrder ()
{
Orders = new List<Order>();

}

}
public class Order
{
[Key]
public int OrderNum { get; set; }
[Key]
public int CustNum { get; set; }
public System.DateTime OrderDate { get; set; }
public string Carrier { get; set; }
public string SalesRep { get; set; }
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This may have looked like a lot, going through it for the first time, but if you use an
example like this one as a starting point, you can code or even generate yourself the
entity classes for a number of different data entities. In the next section I tackle the
DomainService class, which provides Silverlight with access to the data I've defined
here and in my .NET proxy.

BUILDING A DOMAINSERVICE CLASS

This section of the document corresponds to parts four and five of the RIA Services
video series.

Now that I've created the entity class that defines my data as an object, it's time to
create the DomainService class. Remember that the ProDataSet from the ABL
procedure is transformed into an ADO.NET DataSet by the .NET proxy generated
earlier. That data needs to be moved in turn to an entity, an instance of the class
created in the previous section, for use by Silverlight. The DomainService class runs
in the Web server. It has access to the OpenEdge .NET proxy — I show you how that
connection is made in a moment - and also the EntityClass, so that’s how it runs in
tandem with the OpenEdge components on the backend. On the other side, when I'm
done coding the DomainService and I build the solution, Visual Studio will generate
the client part of accessing the data domain, called the DomainContext class. And
that in turn will be the connection to the Silverlight user interface.

Looking at the Services folder in my Web project, you see the Authentication and
User Registration services for which the Silverlight Business Application template
generates a default user interface and skeleton support code. The DomainService
class must be added to this group. I select Add, And New Item...
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Z2|0808 83851

R Solution Explorer > X

N =N FEaE

] Custorder.cs A
—— 4] RegistrationData.cs
Application Name Home 2] User.cs
[ Resources
o L B
N [, View in Browser
o s Browse With...
[ custy Convert ko Web Application
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] Existing Item. .,
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riga 1r-namespace:System. s.Controls;assembly=System.Windows.Controls o1 Properties
r-namespace:System.Windows.Navigation;assembly=System.Windows.Contral
xmlns:dataCo “clr-namespace: System. Windows . Controls; assembly=System. Windows. Contro |
wo% ~ 4| | i
[ UserControl UserControl +

Folder Name
Name of this folder

Errar List -~ ax

@ orrors |y 0warnings | (i) 0 Messages

Ready

from all the different class templates I can choose from, I select Domain Service
Class. I don’t want the default name of DomainServicel, partly because it’s
important to end the name with the word service: when I do the build, the code
generator will locate every reference ending in Service, such as
CustOrderDomainService, and generate an appropriate reference ending in Context,
such as CustOrderDomainContext. SO I name it CustOrderDomainService, and add it
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to my project. There’s a checkbox in the dialog that appears labeled "Enable client
access”, and I need to make sure to leave that checked on, because that’s what
causes the DomainContext class to be generated, since that is what enables client
access to my data domain. I don’t need to add or change anything else here, so I just
click OK.
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Folder Name
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Back in the Solution Explorer for the Web project, I need to establish the connection
between the DomainService class and the OpenEdge proxy. I right-click, and select

Add Reference. I have to add References to the .NET proxy as well as a couple of

common Progress DLL’s that the Silverlight project needs.
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I find the proxy and other DLLs in the CustOrdersNs folder of my SilverlightSample
project. Remember that CustOrdersNS is the namespace that I designated in
ProxyGen when I created the proxy, and this folder got created to hold the proxy DLL
and other related DLLs because of that. In this folder, you can see the DLL which is
the .NET proxy for my CustOrderApp Object, as well as two standard DLLs I need to
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reference, one for Progress.Messages, and the other for references in the code that
will start Progress.Open4GL.

CustorderProject - Microsoft Visual Studio
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Back in Visual Studio, the Solution Explorer has opened up the References folder in
the Web project, and the three new references are there -- the one for the AppObject
proxy itself, and the two standard DLLs. The code shown is the starting point that's
provided for me for the DomainService class. Some useful using statements have
been generated, along with an annotation that confirms that I selected Enable client
access, so the DomainContext class will be generated:
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There are a few additional using statements I need. Remember that the using
statements effectively extend the search path for references in the code, just as you
can do in object-oriented ABL.

First I must explain something about how the AppObject instance — a running
instance of my proxy - is going to be created. I could simply create an instance of it
each time this DomainService is run, but that involves some overhead, of course.
Even though the AppObject on the OpenEdge side is non-persistent, so
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GetCustOrders.p is run each time the client wants to retrieve Customers and Orders,
I can create a single instance of the AppObject in the Web server and leave it running
as long as the application domain remains active. This doesn’t bind anything on the
OpenEdge side, but it makes the DomainService more efficient. I do that by putting
the AppObject instance into a cache, and I need the using statements System.Web,
and System.Web.Caching for my cache references:

using System.Web;
using System.Web.Caching;

Next I need using statements for the Progress DLLs I added as References:

using Progress.Open4GL;
using Progress.Opend4GL.Proxy;

The next needed statement is for System.Data, for references to the bataTables of
my entity class. I need a using statement for the Models folder where my entity class
file is located. And finally, a using statement for my CustOrdersNS namespace, and
remember that within that namespace, ProxyGen created for me a namespace called
StrongTypesNS for references to my ProDataSet:

using System.Data;

using Models;

using CustOrdersNS;

using CustOrdersNS.StrongTypesNS;

These using statements will qualify the references to everything I need in the code
that follows.

The class statement for the DomainService is generated for me. The first executable

statement I need to add defines a reference to my proxy AppObject, and it's a
reference to the type CustOrderApp:

public class CustOrderDomainService : DomainService

{

private CustOrdersNS.CustOrderApp _appObj = null;

Next I need an instance of the ADO.NET DataSet that will come back from the proxy
DLL on the OpenEdge side:

I CustOrdersDataSet CustOrderDS = null;

And now I start the CustorderDomainService constructor that gets run when the
class is instantiated. Inside a standard try block, I create a reference to the cache I
referred to, which is scoped to the HttpRuntime:
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public CustOrderDomainService ()
: base()
{
try
{
Cache COCache = HttpRuntime.Cache;

The next statement tries to retrieve an instance of my AppObject from the cache
using the cet method, and a key value that I've assigned. I'm just calling the object
I'm storing in the cache coappObj, which is an arbitrary key value:

I _appObj = (CustOrderApp)COCache.Get ("COAppObj") ;

If it isn’t there, then this is the first time the DomainService has been called, so I
assign a string to the URL of my OpenEdge AppServer, and I define the SessionModel
of my OpenEdge runtime properties to state-free, which is represented by the value
1:

if (_appObj == null)

{
string urlString = "AppServer://localhost/asbrokerl";
RunTimeProperties.SessionModel = 1; // state-free

I define a Connection object using that string. Then I assign my AppObject reference
to a new instance of my CustOrderApp proxy, passing the connection string to get me
going. And then I insert that AppObject reference into the cache, using the coappOb3j

key value that I later use to retrieve it with.

Connection connObj = new Connection(urlString, "", "", "");
_appObj = new CustOrderApp (connObj) ;
COCache.Insert ("COAppObj", (object) appObj);

So each time after the first, when I run this DomainService, I will find the already
running instance of my AppObject in the cache, and be able to reuse it. And again,
this happens without binding anything on the OpenEdge AppServer. Once I've either
created or located the running AppObject instance, I create a new instance of my
DataSet object:

CustOrderDS = new CustOrdersDataSet () ;

Finally, I just put in a default catch block for any errors:

catch (System.Exception e)
{
throw new Exception (e.Message);

}
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And that’s the end of the constructor. At this point I've got a reference to my
OpenEdge proxy, and I'm ready to call the one entry point it has so far, which
corresponds to the GetCustOrders.p procedure on the AppServer.

Ahead of the first method definition following the class constructor I insert a data
annotation that tells Visual Studio what type of access my first method is performing.
RIA Services supports specific access types for queries, update, insert, and delete
operations, and a general purpose type of operation called Invoke. In this first
example I'm just creating a query. The method that query designation applies to has
a return type of IEnumerable for my CustOrder entity. IEnumerable here is the
interface that defines a set of data rows that my user interface will be able to interate
through.

[Query]
public IEnumerable<CustOrder> GetCustOrders ()
{

CustOrder, remember, is the name of the entity class that I created earlier, the
object representation of the top-level table in my ABL ProDataSet. I call this method
GetCustOrders, to match the name of my ABL procedure.

Remember that after I create the DomainService class, the Silverlight Business
Application support in Visual Studio will generate the client-side class that connects
the UI to the DomainService in the Web server. That new generated class is what I've
been calling the DomainContext. The [Query] data annotation that I entered above
the method definition means that I will get a method in that DomainContext called
GetCustOrdersQuery, which is what the user interface support code will invoke to get
data into the UI. So there are a lot of pieces that get connected to get the data from
one end to the other, but I'm showing you all the parts that you‘re responsible for -
the rest gets generated for you.

Within the usual try block, the new method in turn invokes the GetCustOrders entry
in the AppObject - that’s using the .NET proxy to access my ABL procedure on the
OpenEdge AppServer:

try
{

_appObj.GetCustOrders (out CustOrderDS) ;

The proxy converts the ProDataSet returned return by the ABL procedure to an
ADO.NET DataSet, which is represented here in CustOrderDS, an instance of the
CustOrdersDataSet. Within that DataSet there are two .NET DataTables called
customers and orders, derived from the ProDataSet’s two temp-tables:

DataTable customers = (DataTable)CustOrderDS.Tables["ttCustomer"];
DataTable orders = (DataTable)CustOrderDS.Tables["ttOrder"];

Next I define a query to iterate over the customers. Its type again is IEnumerable,
the type of my Custorder entity. I name the query object custquery. Here's where

we get into the rather odd syntax that you have to use to define sets of data in this
technology. This is called Language Integrated Query (LINQ, pronounced "link"),
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a Microsoft .NET Framework component that adds native data querying capabilities to
.NET languages. You can study the Microsoft documentation for details, but an
example here will get you started in the right direction. Custrow is the name of a row
object. Once again I designate the customers table as being an Enumerable using the
method AsEnumerable:

IEnumerable<CustOrder> custquery =
from custrow in customers.AsEnumerable ()
select new CustOrder
{

Within that block of code I nhame each element and retrieve the field value for the
corresponding DataTable field. Note the special statement at the end that populates
an orders object with the result returned from another method I'll code next, called
getOrders, using the current CustNum as the key value to filter orders with.

CustNum = custrow.Field<int> ("CustNum"),

Name = custrow.Field<string>("Name"),

Address = custrow.Field<string> ("Address"),

City = custrow.Field<string>("City"),

State = custrow.Field<string>("State"),

CreditLimit = custrow.Field<decimal> ("CreditLimit"),
Orders = getOrders (orders, custrow.Field<int>("CustNum")),

Finally, GetCustOrders returns the custquery I just built, again as an Enumerable.

return custquery.AsEnumerable();

}

I finish up with a placeholder for a catch block that will do any error handling:

catch (System.Exception e)

{

throw new Exception (e.Message);

}

The getorders method, which builds an orderquery with rows from the orders
DataTable that match the custNum value passed, in looks very similar. For
completeness the entire code for the DomainService class is shown here:

namespace CustOrderProject.Web.Services
{
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.ComponentModel.DataAnnotations;
using System.Ling;
using System.ServiceModel.DomainServices.Hosting;
using System.ServiceModel.DomainServices.Server;

using System.Web;

using System.Web.Caching;
using Progress.Open4GL;

using Progress.Open4GL.Proxy;
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using System.Data;

using Models;

using CustOrdersNS;

using CustOrdersNS.StrongTypesNS;

// TODO: Create methods containing your application logic.
[EnableClientAccess ()]
public class CustOrderDomainService : DomainService

{

private CustOrdersNS.CustOrderApp _appObj = null;
CustOrdersDataSet CustOrderDS = null;

public CustOrderDomainService ()
base ()
{
try
{
Cache COCache = HttpRuntime.Cache;
_appObj = (CustOrderApp)COCache.Get ("COAppObj") ;
if (_appObj == null)
{
string urlString = "AppServer://localhost/asbrokerl";
RunTimeProperties.SessionModel = 1; // state-free
Connection connObj = new Connection(urlString, "", "",
_appObj = new CustOrderApp (connObj) ;
COCache.Insert ("COAppObj", (object) appObj);
}
CustOrderDS = new CustOrdersDataSet ();
}
catch (System.Exception e)
{
throw new Exception (e.Message);
}
}

[Query]
public IEnumerable<CustOrder> GetCustOrders ()
{
try
{
_appObj.GetCustOrders (out CustOrderDS) ;

nny

DataTable customers = (DataTable)CustOrderDS.Tables["ttCustomer"];
DataTable orders = (DataTable)CustOrderDS.Tables["ttOrder"];

IEnumerable<CustOrder> custquery =

from custrow in customers.AsEnumerable ()

select new CustOrder

{
CustNum = custrow.Field<int> ("CustNum"),
Name = custrow.Field<string>("Name"),
Address = custrow.Field<string> ("Address"),
City = custrow.Field<string>("City"),
State = custrow.Field<string>("State"),
CreditLimit = custrow.Field<decimal> ("CreditLimit")

’

Orders = getOrders (orders, custrow.Field<int>("CustNum")),

}i

return custquery.AsEnumerable();
}
catch (System.Exception e)
{

throw new Exception (e.Message);
}

}

private IEnumerable<Order> getOrders (DataTable orders, int custNum)
{
IEnumerable<Order> orderquery =
from orderrow in orders.AsEnumerable ()
where orderrow.Field<int> ("CustNum") == custNum
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select new Order

{
OrderNum = orderrow.Field<int> ("OrderNum"),
CustNum = orderrow.Field<int> ("CustNum"),
OrderDate = orderrow.Field<DateTime> ("OrderDate"),
Carrier = orderrow.Field<string>("Carrier"),
SalesRep = orderrow.Field<string>("SalesRep"),

bi

return orderquery;

This one example should provide sufficient detail that you can use it as the basis for
examples you can start to build using your own data and your own ABL procedures.
In the next section, I finally get to the Silverlight user interface itself, showing you a
few key parts of the DomainContext class, and then a very simple page for the
Silverlight Business Application that takes the Customer and Order data and displays
it using Silverlight datagrid controls.

BUILDING A USER INTERFACE

In this section, corresponding to part six of the video series, I'm finally ready to
define a simple user interface in Silverlight that will display the data retrieved through
the .NET proxy and the DomainService class. First, having completed the code for the
DomainService, I do a Build of my CustOrderProject solution. This generates the
DomainContext class that is the client counterpart to the DomainService. When the
Build completes, I can look at a few key parts of that generated class. I select the
button in the Solution Explorer marked Show All Files:

CustOrderProject - Micrasoft Visual Studio (o] x|

File Edt Wiew Froject Buld Debug Team Data Tools Test Window Help
AR RSN IR w8 LG h [oebug - [wn - e BB -
H g |3 &) (3 &1 3 4 5% Gl i Publish: | Create Publish Settings 3 4

A9

B oition Explorer

[3 Clentgin

B [z Models

: (3 Shared

P ] CustOrder.cs
4] RegistrationData.cs

Aboutsami Fie Propertics
— A
==
Buid Action Page
Copy to Qutput Diectors Do nok copy
Custom Tool MSBuild:MarkupCompilePass1
Custom Tool Namespace
<cHyperlinkButton x:Name="Linkl" Style="{StaticResource Linkstyle}" File Name About.xaml
Navigateuri="/Home" Targethame="ContentFrame” Content-w[ff FulPath cilirebiorkspaceiSiverlights)
I

<Border x:Name="LinksBorder” Style="{StaticResource Lir
<StackPanel x:Name="LinksStackPanel” Style="{StaticRe

StackPane! {Li anel) UserC \Parel b

Build Action
How the file relates to the buld and deplayment
ors | U\ Otarings | (i) 0 Messages processes

I need to do this to find the DomainContext class, because, being a fully generated
class, derived from the DomainService, it's not intended that you would ever edit it,
and normally you shouldn’t need to look at it. It's in a folder that I can now see
named Generated_Code. At the top there is a warning that you shouldn’t ever edit
the file: any changes you made would be lost the next time you did a build. Further
down in the body of the file, you can see just a bit of the extensive code that's
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generated to support the authentication and user registration features of the
Silverlight Business Application template:

CustOrderProject - Microsoft Visual Studio —1o[x]

Fle Edi Wiew Refactor Projfct Euld Debug Team Data Toos Test Window Hefp
Pl DA B9 S5 b ooy -} 2 (i (ISR Gk BB .
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P | Madels
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; i i P e
#// <param name="serviceUri"sThe AuthenticationService service URI.</params 53] Solution Explorer [ RISy e
public AuthenticationContext(Uri servicelri)
this(new WebDomainClient<IAuthenticationServiceContract>(serviceUri))
{
H

/ <sunmary>
/7/ Initializes a new instance of the <see cref="AuthenticationContext®/> class wit
summary>
17/ <param name="domainClient"sThe DomainClient instance to use for this domain cor
public AuthenticationContext(DomainClient domainClient)
base(donainClient)

{

this Onceeated ).

or
Errors |\ 0warnings | (1) 0Messages

Ready

At the top of the next screenshot you can GetCustOrdersQuery Ssee a property
named CustOrders that's defined as an EntitySet of the object CustOrder. I'll be
referencing CustOrders as a set of CustOrder objects later in this document.
Remember that using the Query data annotation in brackets in the DomainService
class ahead of the GetCustorders method causes a method to be generated in the
DomainContext called. The next screenshot shows that method. It will be invoked
later from the user interface support code:

CustOrderProject - Microsoft ¥isual Studio =101 x|

File Edit View Refactor Project Buld Debug Team Data Tools Test ‘Window Help
R e S || (% | Getcustorderscuery A G e B -
= 2 |06 3 &1 03 e B G <[ publih |create pubish Settings & & <

CustOrderProject. Web.g.cs X

BTG Web,Services.C. tot <] % et ) 2 & EE
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EntitySet<CustOrder> CustOrders [ {F CustOrderProject
5l Properties
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return base.EntityContainer.GetEntitySet<Custordzrs (); 16
[ Controls
B [ Generated_Code
"} Models
) CustOrderProject Web..c5
Gets an EntityQuery instance that can be used to load <see cref="CustOrder”/> ¢ [ Helpers
summary> [ Libs
R EntityQuery that can be loaded to retrieve <see cref="Custorder”/> w
public y<Custorder> GetCustOrdersQuery() 3] solution Explorer

=

public
{

this.ValidateMethod ("GetCustordersQuery”, null);
return base.CreateQuery<Custorder>("GetCustorders”, null, false, true);|

A=

// Creates a new entity container for this domain context's entity sets.
</summary>
<returns>a new container instance.</returns>

protected override EntityContainer CreateEntityContainer()

return new CustOrderDomainContextEntityContainer()s

0% -4 |

@ oerors | \owarnings | (i) 0Messages

Remember as well that I said it's important to end the DomainService class name
with the string service, as that gets automatically converted to context as a naming
convention here. Below you can see several overloaded constructors for the
CustOrderDomainContext class:
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Debug Team Data Took Test Window Help
o - - b [pebug - | % | custorderbomainCortext )| R G e Bl -
2 |0 &) (3 &l (3 47 13 G ;i Publish: |Creats Publih Settings e &

There’s also a lot of code to support all of the DataTables and individual fields that the
DomainService class references. This is all part of what you get for free using the
standard support of RIA Services and the Silverlight Business Application template.

Back in the user interface MainPage that the Business Application template started me
with, you can see buttons for the default Home and About pages that you could use to
get started. Scrolling over to see the XAML for those pages, you can see the XAML
definition for the Rectangle controls that outline the two HyperLinkButton controls,
as they're called, for the Home and About buttons:

<HyperlinkButton x:Name="Linkl" Style="{StaticResource LinkStyle}"
NavigateUri="/Home" TargetName="ContentFrame"
Content="{Binding Path=ApplicationStrings.HomePageTitle,
Source={StaticResource ResourceWrapper}}"/>

<Rectangle x:Name="Dividerl" Style="{StaticResource DividerStyle}"/>

<HyperlinkButton x:Name="Link2" Style="{StaticResource LinkStyle}"
NavigateUri="/About" TargetName="ContentFrame”
Content="{Binding Path=ApplicationStrings.AboutPageTitle,
Source={StaticResource ResourceWrapper}}"/>

You can of course build your user interface by selecting controls from the Toolbox, as
I'll do in @ moment for the DataGrids that will display Customers and Orders. But I'll
do this edit in the XAML itself just to show that you are free to edit the code directly if
you want to. Also, I want another button that looks just like the first two, which is
easy to do this way. I paste in a copy of the Rectangle and HyperLinkButton control
definitions. In the copy of those definitions, I give the rectangle a new name,
Divider2, and I name the button CustOrderButton. The page to run when it’s clicked
isn't the About page, but rather a new page that I'll create in a moment called
CustOrderPage. The Content property is the label that’s displayed.

<Rectangle x:Name="Divider2" Style="{StaticResource DividerStyle}"/>

<HyperlinkButton x:Name="CustOrderButton" Style="{StaticResource LinkStyle}"
NavigateUri="/CustOrderPage" TargetName="ContentFrame"
Content="CustOrder"/>
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I can see the changes reflected immediately in the design pane:
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I can also see the properties displayed over in the Properties tab:
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I can make changes in any of those three places.

John Sadd

Now it's time to create the new page of XAML where I'll put the controls to display
Customers and Orders. I right-click on the Views and select Add, and Class. From
all the templates available, I select Silverlight Page, and give it the name I used in
the new HyperLinkButton on the MainPage, namely CustOrderPage. I then Add that

to the project. This gives me a blank page to work with:
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CustOrderProject - Microsoft ¥isual Studia _1o[ x|
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I'm going to drop two grid controls onto the page, one to browse Customers and the
second to display Orders for a selected Customer. Opening up the Toolbox, I select
the DataGrid, and just drag that onto the design canvas, and drop it:
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Immediately the generated XAML code reflects the initial properties of the new
control. If I reposition and resize the control visually, the property values in the code
are changed as I go:
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I can set those properties in the Properties pane as well, of course. For instance I
change the default control name to CustomerGrid. For simplicity’s sake I also set the
property called AutoGenerateColumns, which does just what the name implies. Again

I can see that property setting reflected in the XAML for the

page:
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In the introductory video on Silverlight I showed you that there is a C# file of
executable code associated with each XAML page that's generated. This is where
event handlers and other user interface logic will go. To see that file, I expand the
XAML file entry in the Solution Explorer. The supporting C# file, referred to as the

code-behind, has the same name, with .cs appended to it.
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CustOrderProject - Microsoft Yisual Studio
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Ready

A new C# user interface support file is generated automatically as a starting point for
any UI logic that's needed.

As with the other C# classes in these examples, I need a few using statements
beyond the ones provided. First there are a couple to support the DomainServices
Client, and then a second for ApplicationServices:

using System;

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

using System.Net;

using System.Windows;

using System.Windows.Controls;
using System.Windows.Documents;
using System.Windows.Input;

using System.Windows.Media;

using System.Windows.Media.Animation;
using System.Windows.Shapes;
using System.Windows.Navigation;

using System.ServiceModel.DomainServices.Client;
using System.ServiceModel.DomainServices.Client.ApplicationServices;

Next I need to add the namespace of my own project’'s Web project, and within that,
a reference to the services folder containing the DomainService, and another to the
Models folder, where the CustOrder entity class is located:

using CustOrderProject.Web;
using CustOrderProject.Web.Services;
using CustOrderProject.Web.Models;

The generated code includes the start of the class that bears the same name as my
XAML page:

namespace CustOrderProject.Views

{

public partial class CustOrderPage : Page

{
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The first thing I need to add to the class is a reference to an instance of my
DomainContext class. I name it cODomainContext. Remember that this is the client
side of the code that gets data and other parameters back and forth between client
and server:

| CustOrderDomainContext CODomainContext;

Then in the constructor for the class, after the standard InitializeComponent method,
I create an instance of the DomainContext class:

public CustOrderPage ()
{

InitializeComponent () ;

CODomainContext = new CustOrderDomainContext ();

There’s a standard Load method that the DomainContext inherits that I can use to
create a LoadOperation for the CustOrder entity. I call it Loadop, and within the
DomainContext, I invoke the Load method:

LoadOperation<CustOrder> loadOp =
CODomainContext.Load (CODomainContext.GetCustOrdersQuery (),
OnLoadCompleted, null);

That LoadOperation of TEntity is a generic type that is basically a typesafe pointer
to the asynchronous Load method of the DomainContext. The method that Load uses
to load data is the GetCustOrdersQuery method that I showed you earlier, which was
generated in the DomainContext class because I specified in the DomainService that
GetCustOrders iSs a query operation.

This is the front end of a series of references that go from the XAML user interface to
this C# supporting code, to a query method in the DomainContext class, to the
GetCustOrders method that runs in the DomainService in the Web server, and then
via the .NET proxy dll to the GetCustOrders.p ABL procedure running in the
AppServer:

Browser Web Server Server

Silverlight application RIA Services OpenEdge AppSatiel

-NET Domain| |ADO.NET
. protocol L Slervice datasets AppServer p ABL
classes J protocol ProDataSets

OpenEdge .NET |«

function SonModuleload(){ varcs, i,

n; cs=5wnd.jsonData; for(i=0,n= ( -
cs.length; | < n; ++]) runtime
{  Swnd.alert{'Hello, '+

(es[i].FirstName +* ' +
csfi].LastName)); }

X8juon
ulewog

The Load operation is asynchronous, so I specify a method to invoke when the Load
completes, and there’s an optional flag to indicate whether I want an exception
thrown if there’s an unhandled error condition. Instead I define a simple completion
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method. If there’s an error, it displays a message box with the error text and marks
the error as handled:

private void OnLoadCompleted (LoadOperation<CustOrder> 1l0)
{
if (lo.HasError)

{

MessageBox.Show (string.Format ("Retrieving data failed: {0}",
lo.Error.Message)) ;
lo.MarkErrorAsHandled () ;

Now I have the supporting class with a method to load data by running
GetCustOrders. The only other thing required is to assign that data to be the data
source for the Customer DataGrid. This is called the ItemsSource property of the grid
control. I set that to the custorders EntitySet seen earlier in this document, in the
generated DomainContext class.

| CustomerGrid.ItemsSource = CODomainContext.CustOrders;

Now I have everything needed to retrieve the Custorders DataSet and display at
least the Customers in the Silverlight UI. Let’s see what happens when I run the
project. The first time you do this in a session, a popup appears to show you that an
ASP.NET Development Server has been started to host the test web page for the
application. Then the the default Home page comes up. The port humber of the
Development Server in the URL, along with the test page that is part of the generated
code in the Web project that supports the application. Clicking the new CustOrder
button, I see the custorderPage the first of the Customers retrieved via
GetCustOrders.p:

£~ CimstiirderPage Pase - Winsdows Inkermnet Explarer

umit 2 Harrew 15000 4 Go Fishing Ltd Oeder  Middlasex

EfiHnmer Bl Foston 11000 5 Match Enint Teanis Oeder WA

Because I just set the AutoGenerateColumns property for the grid, I get a column for
every field, with the field name as a header, but they're in alphabetical order, which
isn't very useful, and there’s a column representing the Orders for the Customer that
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doesn’t contain any meaningful data. So I next refine the grid definition a bit with a
new event handler to address that. Back in the design window, showing the XAML for
the custordersPage, I select the Events tab. The grid control supports a large
number of events. I want one that controls what happens when columns are
automatically generated, because of the property setting I made. The event I want is
called AutoGeneratingColumn. If I double-click in the event handler name fill-in, I'm
taken back to the C# file and given a starting skeleton for an event handler method.

Just as in the OpenEdge GUI for .NET, if you've used the support for that user
interface technology, an event handler takes two parameters. The first is the object
that generated the event, the sender, and the second is an object simply named e
that contains the arguments that define the specific data associated with the event.
The case statement shown below puts each column in the right order in the grid, and
also specifies that the orders property within the Customer object shouldn’t be
displayed in the CustomerGrid:

private void CustomerGrid AutoGeneratingColumn (object sender,
DataGridAutoGeneratingColumnEventArgs e)
{

string headername = e.Column.Header.ToString();

switch (headername)
{

case "CustNum":
e.Column.DisplayIndex
break;

case "Name":
e.Column.DisplayIndex = 1;
break;

case "Address":
e.Column.DisplayIndex = 2;
break;

case "City":
e.Column.DisplayIndex
break;

case "State":
e.Column.DisplayIndex
break;

case "CreditLimit":
e.Column.DisplayIndex = 5;
break;

case "Orders":
e.Column.Visibility = Visibility.Collapsed;
break;

Il
o
~

I
w

Il
o

Now I can save and re-run the application. I go back to the CustOrdersPage, and
now the fields are in the right order:
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77 CutilrdberPage Page - Windows Internet Explarer

Address city State CredaLimit

s 20 Bicep Bridge Ad | Montpomery | AL 38900

Palteiante 3 Tikdcurits Uusimaa | 13500
8 Game Set Match | Bax 60 Deatsville AL 15000

Bl Fibtiputaan Pyora  Putikonte 2 Fiipudss  Etela-Savo 25300

Now I need another grid control to display Orders in. Back in the Toolbox, I grab
another DataGrid, and drop it onto the design canvas. As before I can reposition and
resize it visually, and the generated XAML code reflects the changes I make. In this
case I name the grid orderGrid. Once again I set the AutoGenerateColumns
property, and in the events list, I find the same AutoGeneratingColumn event defined
for the Customer grid. I paste in a similar case statement based on the value of the
header string for each column, to get the columns into a reasonable display order.

One more thing I need to do is to define an event on the CustomerGrid that
repopulates the orderGrid with the right Orders when I select a Customer. That’s the
SelectionChanged event. Because it's the default event for a DataGrid, I can just
double-click on the control itself and get an event handler for it. I want to identify the
current instance of the custorder entity that the top-level grid is navigating. I call
that selectedCust. It's an object of type CustOrder, so I cast it as such. Within the
CustomerGrid, it's the object identified by the property selectedItem. Next I need to
define the data source for the OorderGrid just as I did for the CustomerGrid. I set the
ItemsSource property to be the set of Orders for the selected Customer:

private void CustomerGrid SelectionChanged (object sender,
SelectionChangedEventArgs e)

{
CustOrder selectedCust = (CustOrder)CustomerGrid.SelectedItem;
OrderGrid.ItemsSource = selectedCust.Orders;

As a reminder, this is the code in the entity class that defines Orders as one of the
properties of the top-level custorder object. That's what I'm using to populate the
OrderGrid:

[Include]
[Association ("Cust Order", "CustNum", "CustNum")]
public IEnumerable<Order> Orders { get; set; }

public CustOrder ()
{

Orders = new List<Order>();

}
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Back in the supporting class for the CustOrderPage, I can save these latest changes,

do a Build of the solution, and run it again. In the CustOrdersPage, I see Customers

and an empty OrderGrid, because it isn't populated until I select a Customer. When 1
do that, the orderGrid shows the Orders for the Customer:

reberPasges Pasge - Winddows Inkernet Explorer

Custhum  Name aagress = S Crediwmi
: Lift Towrs 276 Moeth Drive Buriington  MA ss700
2 Urpen Frishee. Rattipolku 3 Osla Uusima 27600
3 Heops: Suite 415 Atlarts GA 75000
4 GoFshingLtd  Unit2 Harrow  Middlesex 15000

Match: Bnint T HomecEl P I e r
Custhum  Crderfeum  Carrier OrterDate Saleshep

2 54 Standard Ml 10/4/1957 12:00:100 M | DKF
125 FlyByNight Courier 12/20/1997 12:00:00 AM | DKP
71 Standard Mal 11/30/1997 12:00:00 AM  DKP 5

For reference, the complete CustOrderPage.xaml.cs file is reproduced here:

using System;

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

using System.Net;

using System.Windows;

using System.Windows.Controls;
using System.Windows.Documents;
using System.Windows.Input;

using System.Windows.Media;

using System.Windows.Media.Animation;
using System.Windows.Shapes;
using System.Windows.Navigation;

using System.ServiceModel.DomainServices.Client;
using System.ServiceModel.DomainServices.Client.ApplicationServices;

using CustOrderProject.Web;
using CustOrderProject.Web.Services;
using CustOrderProject.Web.Models;

namespace CustOrderProject.Views
{
public partial class CustOrderPage : Page
{
CustOrderDomainContext CODomainContext;
public CustOrderPage ()
{

InitializeComponent () ;
CODomainContext = new CustOrderDomainContext ();

LoadOperation<CustOrder> loadOp =
CODomainContext.Load (CODomainContext.GetCustOrdersQuery (),
OnLoadCompleted, null);
CustomerGrid.ItemsSource = CODomainContext.CustOrders;

}

private void OnLoadCompleted (LoadOperation<CustOrder> 10)
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{
if (lo.HasError)
{
MessageBox.Show (string.Format ("Retrieving data failed: {0}",

lo.Error.Message));
lo.MarkErrorAsHandled() ;
}

}
// Executes when the user navigates to this page.
protected override void OnNavigatedTo (NavigationEventArgs e)
{
}

private void CustomerGrid AutoGeneratingColumn (object sender,
DataGridAutoGeneratingColumnEventArgs e)

{

string headername = e.Column.Header.ToString();

switch (headername)
{

case "CustNum":
e.Column.DisplayIndex = 0;
break;

case '"Name":
e.Column.DisplayIndex = 1;
break;

case "Address":
e.Column.DisplayIndex = 2;
break;

case "City":
e.Column.DisplayIndex = 3;
break;

case "State":
e.Column.DisplayIndex = 4;
break;

case "CreditLimit":
e.Column.DisplayIndex = 5;
break;

case "Orders":
e.Column.Visibility = Visibility.Collapsed;
break;

}

private void OrderGrid AutoGeneratingColumn (object sender,
DataGridAutoGeneratingColumnEventArgs e)

{

string headername = e.Column.Header.ToString() ;

switch (headername)
{
case "CustNum":
e.Column.DisplayIndex = 0;
break;
case "OrderNum":
e.Column.DisplayIndex = 1;
break;
case "OrderDate":
e.Column.DisplayIndex = 2;
break;
case "Carrier":
e.Column.DisplayIndex = 3;
break;
case "SalesRep":
e.Column.DisplayIndex = 4;
break;
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private void CustomerGrid SelectionChanged(object sender,
SelectionChangedEventArgs e)
{
CustOrder selectedCust = (CustOrder)CustomerGrid.SelectedItem;
OrderGrid.ItemsSource = selectedCust.Orders;

}

private void SubmitButton Click(object sender, RoutedEventArgs e)
{
if (CODomainContext.HasChanges == true)
CODomainContext.SubmitChanges (OnSubmitCompleted, null);
}

private void OnSubmitCompleted (SubmitOperation submitOp)
{

if (submitOp.HasError)

{

MessageBox.Show (string.Format (submitOp.Error.Message)) ;
submitOp.MarkErrorAsHandled () ;

I've finally gotten you all the way through the process of retrieving data from an ABL
procedure and displaying it in a Silverlight user interface using RIA Services. The
purpose here has been to show you concrete examples of the coding you need to do
to get the data binding part to work, since that’s the essential element that connects
your ABL application to a Silverlight UI. Clearly there’s a lot for you to learn in order
to build a UI that reflects all the capabilities of Silverlight, but that part you should be
able to learn from the materials on the Silverlight site. This series continues with
examples of how to do updates using RIA Services, as well as the Invoke operation
that passes non-dataset parameters to and from a request.
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