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Creating and Managing Microsoft Windows® Services, Serviced
Components, .NET Remoting Objects, and XML Web Services

Create and consume a .NET Remoting object
Implement server-activated components.

Implement client-activated components.

Select a channel protocol and a formatter. Channel protocols include TCP and
HTTP. Formatters include SOAP and binary.

Create client configuration files and server configuration files.

Implement an asynchronous method.

Create the listener service.

Instantiate and invoke a .NET Remoting object.
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}./ .NET remoting is a technology which allows objects to be placed
remotely across a network, where an object can be activated,
and communicate with local objects using a communications
channel. A formatter is then used to encode and decode the
messages as they pass between the remote object and the
application. The format of these message can either be:

Binary encoded. This is used where performance is
a critical factor.

XML encoded. This is used when interoperability Is
Important, and use the standardized SOAP protocol.
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The remote objects are activated in different ways, these are:

Client-activated objects. These have a finite lease time, and once
their lease has expired they are deleted (using the garbage collector).
Server-activated objects. These can either be defined with a "single
call" or with a "singleton". A “single call” accepts one request from a
client, and then performs the action, and is then deleted (with the
garbage collector). It is defined as stateless, as it does not hold onto
parameters from previous calls. Singletons are stateful and can
accept multiple calls, where they remember previous calls, and retain
their information. They can thus communicate with multiple clients.
Also the lifetime of singletons is controlled by lease-based lifetime.
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Thus the application boundary
ensures that:

« Each application has its own
code, data and configuration
settings.

» No other application can
interfere with any other
applications.

Proces
Process

Process

Process

Application

Application

pplication

VB .NET Cc#
T “——
FCL
(Framework cLs
Class Library) Compiler (Common
Language
Web Specification)
component

CTS
(Common
Type
System)

MSIL (Microsoft
Intermediate Language)

CLR (Common Language Runtime)
Allows the programs to run — similar to the Java Virtual Machine (JVM)

Author: Bill Buchanan
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Client requests

a remote process
and passes process
parameters

Server runs process and
returns the results to the
client
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In general distributed systems are generally more scaleable, more robust,
and increase availability of services.

The most common distributed protocols are:

RPC (Remote Procedure Calls),

Microsoft Distributed Object Model (DCOM),

Common Object Request Broker Architecture (CORBA) and
Java Remote Invocation (RMI).

These are typically applied to certain types of environments, such as
DCOM on Windows-based systems and RPC in a UNIX environment.
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The main namespaces used for remoting:

System.Net. This includes classes relating to the networking elements
of the distributed system.

System.Runtime.Remoting. This includes classes for the remote
aspects of the .NET framework, such as mechanisms for remote
communication between objects.

System.Web.Services. This includes protocols relating to Web
services, such as those relating to HTTP and SOAP. This is defined as
the ASP.NET Web services framework.
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public class ShowCapital : MarshalByRefObject h
{

public ShowCapital()
{
}

public string show(string country)

/ |

¥
Derive from MarshalByRefObject § Remoting

o System
Creates a dynamic library (DLL)

______________________________
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Client uses a unique

local software port for Client makes a connection with

its own local port and the

the connection .
'Jm E [] destination port of the server
%@ l N -

Server listens on a given port.
Every client who wants this
service connects to this

port
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The binding of the local and
destination port, and the local
and destination addresses

'J[D'D‘J l creates a unique socket

Sockets allow application
programs to send data to a
socket interface
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Port = 1001

Port = 1000

Port = 1000

P
- -o

S ——— e ="

Port =80 (HTTP) WWW

server

If the device communicates with
the same server, it must create a
new port (in this case, 1001)
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Port = 1001

Src port=1001
Dest port=80
Port = 1000 @ P
‘[D\Dp N — o
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AN . Port = 80 (HTTP)

Port = 1000

P
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Port =80 (HTTP) WWW

server

If the device communicates with
the same server, it must create a
new port (in this case, 1001)
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Port = 1001

Src port=80
Dest port=1001
Port = 1000 @ P
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AN . Port = 80 (HTTP)

Port = 1000

P
- -o

S ——— e ="

Port =80 (HTTP) WWW

server

If the device communicates with
the same server, it must create a
new port (in this case, 1001)
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Client
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Proxy

¢

______________________________

System.Runt ime.Remot ing.Channel .Http
System.Runt ime.Remot ing.Channel . Tcp

TepChannel channel = new TcpChannel(1234);

ChannelServices.RegisterChannel (channel );

Remoting i Channel
System ;
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f Cllent Application Domaln Server Appllcat|on Domain

Channels map onto
TCP ports.
Standard ports:

g . Remotable
| 21 - FTP. | | Object
Client § 23 — TELNET. ; Server . (object.dll)
object § 56 — DNS. | object
. 80— WWW. ‘ -
$ . 110- POP-3
Proxy Over 1024 for .
g development i
$ i v
Remoting - Channel ' Remoting
System System

____________________________________________________________
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Client
object

¢

Proxy

¢

______________________________

Server activation is typically used when remote
objects do not required to maintain their state
between method calls, or where there are multiple
clients who call methods on the same object instance
where the object maintains its state between function
calls.

In a client-activated object, the client initiates the
object and manages it for its lifetime.

Remoting i Channel
System ;
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Assembly name. This defines the assembly in which
the class is contained in.

Type name. This defines the data type of the remote
object.

Object URI. This is the indicator that clients use to

Client .
object locate the object.
. Object mode. This defines the server activation, such
[} . as SingleCall or Singleton.
Proxy

¢

Remoting i Channel
System ;

______________________________




| Activation
f Client Application Domain

Remote objects are registered using the
RegisterWellKnownServiceType, by passing the required
parameters into the method, such as:

Remot ingConfiguration.RegisterWel [KnownServiceType

Cl I.ent (typeof (newclass.ShowCapital), "ShowCapitall",
object Wel IKnownObjectMode.SingleCall);
Proxy

. Assembly name. This defines the assembly in which the class is
t i contained in.
Type name. This defines the data type of the remote object.
. Chant Object URI. This is the indicator that clients use to locate the
Remoting

System :h object.

Object mode. This defines the server activation, such as
SingleCall or Singleton.
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... or with a configuration file with:

Remot ingConfiguration.Configure(
"myconfig.config");

§ Client :

i object §

i t i <?xml version="1.0" encoding="utf-8" 7>
| i <configuration>

! Proxy i <system.runtime.remot ing>

<application>
<service>
<wel lknown mode="Singleton"
type="newclass.ShowCapital, newclass"

¢

, : - C objectUri="ShowCapitall" />
RSemOtmg 1 — </service>
i yStem i <channel s>
| | <channel ref="tcp server" port="1234" />
</channel s>

</application>
</system.runt ime.remot ing>
</configuration>
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Once registered, the remote object will not instantiate
itself, as this requires the client to initiate it, or call a
method. This is achieved by a client which knows the URI
of the remote object and by registering the channel it

Client
object

prefers using GetObiject, such as:

¢

Proxy

TcpClientChannel channel = new TcpClientChannel();

ChannelServices.RegisterChannel (channel );
ShowCapital sh= (ShowCapital)

¢

Activator.GetObject(

Remoting
System

typeof (newclass.ShowCapital),
"tcp://localhost :1234/ShowCapitall");

S/

b “tcp://localhost:1234/ShowCapital1”. Specifies that the end point is ShowCapital using TCP port 1234.
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Client
object

¢

Proxy

¢

Remoting
System

Along with this, the compiler requires type information
about the ShowCapital class when this client code is
compiled. This can be defined with one of the
following:

« With a reference to the assembly where the
ShowCapital class is stored.

* Using SOAPSUDS tool to extract metadata directly
from the endpoint. SOAPSUDS connects to the
endpoint, and extracts the metadata, and generates
an assembly or source code that is then used in the
client compilation.

* By splitting the remote object into an implementation
and interface class and then use the interface as a
reference when compiling the client.

R — “tcp:/llocalhost:1234/ShowCapital1”. Specifies that the end point is ShowCapital using TCP port 1234.
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using System;
using System.Data;
namespace newclass
{
public class ShowCapital : MarshalByRefObject
{
public ShowCapital()
{
}
public string show(string country)
{
if (country.ToLower()=="england") return("London");
else if (country.ToLower()=="scotland")
return("Edinburgh");
else return("Not known");
}
}
}
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oK Cancel Help

Add New Project
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(1 Agilent T&M Tookit Projects T8 TooKT [ Developer Windows [A]
(23 Visual Basic Prajects Project Wizard Windows Form Application
{23 Visual C# Projects H
{23 Visual J# Projects i
+-( Visual C++ Projects B % b s A% %%
. g giﬁ;? ;rnocj!eDcisplovment Projects CissLbrary  TM Developer  Windows 4 b % || Solution Explorer - newdlass 1 x
Class Library  Control Library e j = E &
[e» Solution "dotnetremotel’ (1 projed
e AR AR [v] 1= & newclass
A project for creating classes to use in other applications # [ References
[®] AssemblyInfo.cs
Name: | newciasq [£] showcCapital.cs
Location: |C:\AgilentTmining\?D-320\5rc\d0tnetrerAdd o — -\
Project wil be created at C:\AgilentTraining\70-320Y
[ T | com | Projects| m | B
— ——— R — Browse... Error tasks shown (fil... 3 X
[ Component Mame Version | Path |[A] ription
System.Drawing.dll 1.0.5000.0 C:A\WINDOWS\Microsoft.NETYF...
| } System.EnterpriseServices 1.0.5000.0 C:AWINDOWS\Microsoft.MNETYF...
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{ . ‘System.Runtime.Remoting 1.0.5000.0 C:\WINDOWS \Microsoft.NET\F... : e
if (count System.Runtime.Serialization.Fo... 1.0.5000.0 C:AWINDOWS \Microsoft.METYF... T o=
else if ( Systerm.Security 1.0.5000.0 C:\WINDOWS\Microsoft.NETYF...

[ |
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L } System.\Web.dl 1.0.5000.0 C:\WINDOWS\Microsoft.METYF... [E]
L } System.\Web.Mobile.dll 1.0.5000.0 C:AWINDOWS\Microsoft.MNETYF...
System.\Web.RegularExpression... 1.0.5000.0 C:\WINDOWS\Microsoft.NETYF...
} Svystem.\Web.Services.dl 1.0.5000.0 C:AWINDOWS \Microsoft.METVF... ["]
Selected Components:
Compaonent Name | Type | Source | Remove
Systern.Runtime.Remoting .MET C:AWINDOWS\Microsoft.MET\Fra...

@ Dynami..
INS

Properti...
chi
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|v> newclass - Microsoft Visual C# .NET [design] - ShowCapital.cs*

E-im-o | ¥ B =9 © a- Debug T8 F
File Edit Wiew Project Build Debug Tools T&MToolkit Window Help

HEmygae.

- REmRE-,

its]

Object Browser ShowCapital.cs®

|¢§ne'.'Jclass.Sh0'.'JCapﬂ3I j |':'=05h0'.'JCa|3ﬂ3I[]

<]

Fusing System;
Lusing System.Data;
Clnamespace newclass
{
- public class ShowCapital : MarshalByRefObject
{
- public ShowCapital ()
{
- }
= public string show(string country)
{
if (country.ToLower ()=="england") return("London");
else if (country.ToLower ()=="scotland") return("Edinburgh"):;
else return("Not known");
B }
- }
}

| Solution Explorer - newdlass a X
= E g
[e» Solution "dotnetremotel’ (1 projed
= G newclass

+- 3] References
[®] AssemblyInfo.cs
B ShowCapital.cs

< I E
| Task List - 0 Build Error tasks shown (fl... 2 X |
! | ||2|| Description

73 B
| Search Results 1 x |
|Properﬁes a X |

| =

48 =

| Index Results for TepServerChannel dass - 1 topics found

B Output Properti... 2] Dynami... |

| Ready

Col 1 chi [ [fmns]
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Add New Project

Project Types: Templates:

(11 Agilent T&M Toolkit Projects S R

{1 Visual Basic Projects

‘23 Visual C# Projects

(3 visual 1# Projects
#-(Z1 Visual C++ Projects

ASP.MET Mobile  Web Control
{1 setup and Deployment Projects Web Application
+-[[1 Other Projects

IIII%{_{}
> e ﬂ

Console

Library Application

Add Reference

A project for creating 3 command-line application NET | com Prajects
Name: | newiclass2] Browse...
Project Mame | Project Directory |
Location: | C:\AgientTraining\70-320\src\dotnetremo ‘newciass CAAgilentTrainingl70-320srd\dotnetremotelin... |
Project wil be created at C:\AgilentTraining}70-320%src

[ ¢

Selected Components:

Component Mame Type | Source | Remove
System.Runtime.Remoting MET CAWINDOWS\Microsoft.MET\Fra...
newclass Project

C:\AgilentTraining70-320\src\do...

0K | Cancel

Help
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using System;

using System.Runtime.Remoting;

using System.Runtime.Remot ing.Channels;
using System.Runtime.Remoting.Channels.Tcp;
namespace newclass2

{
class Classl
{
[ STAThread]
static void Main(string[] args)
{

TcpServerChannel channel = new TcpServerChannel (1234);

ChannelServices.RegisterChannel (channel);

Remot ingConfiguration.RegisterWel [KnownServiceType
(typeof (newclass.ShowCapital), "ShowCapital",
WellKnownObjectMode.SingleCall);

Console.WritelLine("Starting...");

Console.ReadlLine();

}
}
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Location: | C:\AgilentTraining\70-320\src\dotnetremotel newclass2 C:\AgilentTraining\70-320\src\dotnetremotelin...
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Selected Components:

Component Name Type | Source | Remowve
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newclass Project
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0K | Cancel

Help




1;;F‘:¥ing System.Runt ime.Remot ing;

using System.Runt ime.Remot ing.Channels;
using System.Runt ime.Remot ing.Channels.Tcp;
using newclass,
ShowCapital sh;
private void buttonl_Click(object sender, System.EventArgs e)
{
string country,cap;
country=textBox1l.Text,;
cap=sh.show(country);
textBox2.Text= cap;
}

private void Forml_Load(object sender, System.EventArgs e)
{
TepClientChannel channel = new TcpClientChannel ();
ChannelServices.RegisterChannel (channel);
Remot ingConfiguration.RegisterWel lIKnownClientType(
typeof (ShowCapital),
"tcp://localhost :1234/ShowCapital");
sh= new ShowCapital();

}
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Solution ‘dotnetremote1’ Property Pages
W Common Propertie (™ Single Startup Project
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Debug Source F|.Ies {+ Multiple Startup Projects
Debug Symbaol Files : -
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Flle Edit View Project Buld Debug Tools T&MTookit Window Help
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I m @ Hex W - B R b e

page ' ShowCanitaLes | Clacs1.cs | Farmi.cs (hesian] | Farmi.cs | Ohiact Rrowser
[°¢ newchss.show (3
Cusing
Lusn’lg

Stal

< I % || Solution Explorer - newdass 1 X
s | B E
—|1 Solution 'dotnetremotel’ (3 proj
2 EY newchss
- (3] References
[#] AssernblyInfo.cs
ShowCapital.cs
Clnamesp 8 i

J] { 55 Form1 E]@ E¥ newclass2

- (5] Refarences
App.ico
A AssemblyInfo.cs
[#] Classi.cs
L iy Country england 128 WindowsApplication1
- (2] References
- u
I:[] App.ico
£ Show Capital Qos?renTlir\ernfo.cs

Capital London

/f
L } _
= public string show (st
{

if (country.ToLower ()=="england") return("London"):;
else if (country.ToLower ()=="scotland") return("Edinburgh"):

P [PPSR NSNS LLY FVTER Fepepaey | L W &
4 | » <

Task List - 0 Build Error tasks shown (filtered)

! v | Description File Line

call stack | Breakpoints Command Window | Bl output Task List

Ln 13 Col 15 ché NS
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The lifetime of server-activated objects
(SAQ) is directly controlled by the server,
whereas the lifetime of client-activated
objects (CAQ) is controlled by the calling
application program, just as if it were local to
the client.

\
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The lifetime of server-activated objects (SAO) is
directly controlled by the server, whereas the
lifetime of client-activated objects (CAO) is
controlled by the calling application program, just
as if it were local to the client.

An SAO the remotable object is defined with:
Remot ingConfiguration.RegisterWel |[KnownServiceType

(typeof (newclass.ShowCapital), "ShowCapital",
WellKnownObjectMode.SingleCall);

A CAO the remotable object is defined with:

Remot ingConfiguration.RegisterActivatedServiceType
(typeof (newclass.ShowCapital));



The lifetime of server-activated objects (SAO) is
directly controlled by the server, whereas the

lifetime of client-activated objects (CAO) is

controlled by the calling application program, just

as If it were local to the client. m

When initiating and invoking a SAQO:

Remot ingConfiguration.RegisterWel IKnownClientType(
typeof (ShowCapital),
"tcp://localhost :1234/ShowCapital");

When initiating and invoking a CAO:

RemoteConfiguration.RegisterActivedClientType

(typeof (newclass.ShowCapital),
" tcpi//localhost 12347 );
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f Cllent Applicatior <configuration>

Client
object

¢

Proxy

¢

Remoting
System

_________________________

<system.runtime.remot ing>
<application>
<lifetime>
</lifetime>
<service>
<wel lknown/>
<activated />
</service>
<client>
<wel lknown/>
<activated />
</client>
<channel s>
</channel s>
</application>
</system.runt ime.remoting>

< </configuration>

pllcat|on Domain

. Remotable
. Object
er . (object.dll)
Ct
ting |
2m
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<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.runtime.remot ing>
<application>
<service>
<wel lknown mode="Singleton"

type="newclass.ShowCapital, newclass"
objectUri="ShowCapitall" />

</service>
<channel s>
<channel ref="tcp server" port="1234" />
</channel s>
</application>
</system.runtime.remot ing>
</configuration>

static void Main(string[] args)
{
Remot ingConfiguration.Configure(
"..//..//dotnetremotel.exe.config");
Console.WriteLine("Starting...");
Console.ReadLine();




111
1
101

<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.runtime.remot ing>
<application>
<service>
<wel lknown mode="Singleton"
type="newclass.ShowCapital, newclass"
objectUri="ShowCapitall" />
</service>
<channel s>
<channel ref="tcp server" port="1234" />
</channel s>
</application>
</system.runtime.remot ing>
</configuration>

Which achieves:
Remot ingConfiguration.RegisterWel [KnownServiceType
(typeof (newclass.ShowCapital),
"ShowCapitall", WellKnownObjectMode.Singleton);




<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.runtime.remot 1ng>
<application>
<client>
<wel lknown type="newclass.ShowCapital, newclass"
url="tcp://localhost:1234/ShowCapital" />
</client>
</application>
</system.runt ime.remot ing>
</configuration>

private void Forml_Load(object sender, System.EventArgs e)

{

Remot ingConfiguration.Configure("app2.config");
sh= new ShowCapital();




<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.runtime.remot ing>
<application>
<service>
<wel lknown mode="Singleton"

type="newclass.ShowCapital, newclass"

objectUri="ShowCapitall" />
</service>

<channel s>
<channel ref="tcp server" port="1234" />
</channel s>
</application>
</system.runtime.remot ing>
</configuration>

Which achieves:
private void Forml_Load(object sender, System.EventArgs e)

{

Remot ingConfiguration.Configure("app2.config");
sh= new ShowCapital();




Adding Interface Definitions




using Systems;

namespace I[DCapital

{
public interface IDCap
{
string show(string str);
}
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using System;
using System.Data;
using IDCapital;

namespace newc lass

{
public class ShowCapital : MarshalByRefObject, IDCapital.IDCap

{

public string show(string country)

{
if (country.ToLower()=="england") return("London");
else if (country.ToLower()=="scotland") return("Edinburgh");
else return("Not known");

}
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[ using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;
using System.Runtime.Remot ing.Channels.Tcp;
using IDCapital;

namespace newc lass2

{

class Classl
{
[ STAThread]
static void Main(string[] args)
{
TcpServerChannel channel = new TcpServerChannel (1234);
ChannelServices.RegisterChannel (channel );
Remot ingConfiguration.RegisterWel [KnownServiceType
(typeof (newclass.ShowCapital), "ShowCapital",
Wel lKnownObjectMode.SingleCall);
Console.WritelLine("Starting...");
Console.ReadLine();
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)>r?;Cap sh;

private void buttonl_Click(object sender, System.EventArgs e)
{

string country,cap;

country=textBox1l.Text,

cap=sh.show(country);

textBox2.Text= cap;
}

private void Forml_Load(object sender, System.EventArgs e)
{
TcpClientChannel channel = new TcpClientChannel ();
ChannelServices.RegisterChannel (channel );
sh= (IDCapital.IDCap) Activator.GetObject(typeof (IDCap),
"tcp://localhost :1234/ShowCapital");
}




soapsuds —url:http://localhost:1234/ShowCapital?wsdl
—oa-newclass.dll —nowp

Limitation:

Can only be

used with HTTP
and a Web Server

Add
DLL reference in
project

v
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1. Client object requests an instance of the server object. The remoting
system creates a proxy of the server object on the client side.

2. The client calls a methods on the server object, and the proxy sends
the call throught. The remoting system then sends a call to the server
remoting system on the server.

3. The remoting system on the server receives the call, and invokes the
object on the server.

4. The remote object on the server returns back the result to the remoting
system on the server, which sends it to the remoting system on the client.
5. The remoting system on the client sends result to the proxy which
forwards it to the client object.
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f Object marshaling: defines how a remote object is exposed to client
applications

Marshal-by-value (MBV) objects: These are when objects are copied and
passed from the server application domain to the client application
domain

Which best defines a Marshal-by-reference (MBR) objects: These are
when a proxy is used to access a server object, where the client keeps
references to the objects

Marshal-by-value objects: They reside on the server, and are serialized,
and sent over the network to the client. The access is then done locally
on the client.
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Marshal-by-value object:

[Serializable()]

public class MyRemoteObject
{

/] ...

Marshal-by-reference:
public class MyRemoteObject: MarshalByRefObject

{
/] ...
¥



Small objects, which type is likely to be the fastest:
Marshal-by-value

Large objects, which type is likely to be the fastest:
Marshal-by-reference

Objects which are only available on the server:
Marshal-by-reference
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Which is the most efficient methods of channels and formatting:
TCP channel, with a binary formatter

Which is the least efficient methods of channels and formatting:
HTTP channel, with a SOAP formatter

Which is the best methods of channels and formatting for interoperability:
HTTP channel, with a SOAP formatter

Which is the worst methods of channels and formatting for interoperability:
TCP channel, with a binary formatter

Default; TCP is BINARY
Default;: HTTP is SOAP

The lifetime of the SAO is controlled by the server, while the lifetime of a
CAO is controlled by the client



