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About Juval Lowy

= Software architect
« Consults and trains on .NET migration and design
= Microsoft's Regiona Director for the Silicon Valey
= Authored
« Programming .NET Components (2003, O’ Reilly)
o COM and .NET Component Services (2001, O’ Reilly)
» Participates in the .NET design reviews
= Contributing editor and columnist to the Visual Studio Magazine
« Publishes at MSDN and other magazines
m Speaker at the mgjor internationa software development conferences
= Recognized Software Legend by Microsoft
= Contact at www.idesign.net
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What are Enterprise Applications? h

= The term Enterprise means different things for different people
« Large number of users, scalability and throughput a must
« Fewer users, with drastic spikesin load
« Few users using many expensive resources
« Mission critical, 24x7, zero down time
« Sengitive information
« Interoperate with a wide range of platforms
= Where quality and productivity are top priority
= Any application that is not atoy program

What are .NET Enterprise Services? h

= Set of component services designed to ease considerably
developing Enterprise applications

m Theresult of integrating COM+ into .NET

= Components using these services called Serviced Components

m .NET assemblies mapped to COM+ applications

« A COM+ application can contain components from multiple
assemblies
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.NET Enterprise Services h

= |nstance management
« Pooling

« JTA

Transactions
Concurrency management
Loosely coupled events
Queued components
Security

« Authorization

« Authentication

« ldentity

.NET Enterprise Services h

» Remote calls and Web Services
s Combination of the services
m Servicesare configured:

o Administratively

o Declaratively (attributes)

o Programmatically
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Evolution of Enterprise Services h
= MTS1.0 1996
= MTS20 1998
= COM+1.0 2000
s COM+ 15 2001
= .NET Enterprise Services 2002
= Indigo 2006 (?)

m MTSand COM+ were
bad technology monikers

Serviced Components

= Serviced component must derive from Ser vi cedConponent

System Enterpri seServi ces

« Cannot use static members/methods
« Cannot have parameterized constructors
« Should use interfaces (not have to)
« Should use class libraries (not have to)
= Use Component Services Explorer or special attributes
« Some with Explorer only (deployment specific)

« Some programmatic only
« Everything else use attributes

= .NET integration with COM+ is better than COM/V S6.0

©2004 IDesign Inc. All rights reserved




IDesign Inc.

www.idesign.net

Serviced Components

usi ng System
usi ng System EnterpriseServices;

public interface | Message
voi d ShowMessage();

public cl ass M/Conponent: Servi cedConponent, | Message

{
publ i c MyConmponent () {}//constructor

public voi d ShowMessage()

{
MessageBox. Show( "Hel | o! ", " MyConponent ") ;

}

= Use the Component Services Explorer for this component

Interception

m .NET does not use COM interop for serviced components
m Special context interceptors configure services
m Cadl itself doesn't leave managed code
= Remote calls can use
« DCOM
« Remoting
o Web services
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Interception (today)

m Cdl itsdlf doesn't leave managed code

« No parameters marshaling conversion penalty

Client

Unmanaged Code

Managed Code

ServicesA

Object

Interceptor

|

¥ ServicesB

I Interceptor

¥ ServicesB

< |

I Interceptor

Interception

Interception (today)

m Cdl itself doesn't leave managed code

« No parameters marshaling conversion penalty

Client

Managed Code

Object

e Unmanaged Code ___
> ServicesA >_ ServicesB >_ ServicesB
Interceptor Interceptor le lnterceptor
———--_Interception_____________________
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Interception - Indigo
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Assemblies and Applications

m COM+ application can contain components from multiple
assemblies
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Dynamic Registration

= When no need for deployment specific configuration

m At runtime, .NET verifies current assembly version is mapped to
COM+ application

« New version/signatures triggers dynamic registration of all
components in the assembly
A RegSvcs.exe [reconfig /fc MyAssembly.dll
If app exists but components are not in, .NET adds them to app
Only available for managed clients
o Administrator rights

COM+Application stays in the Component Services Explorer

Application Activation Type h

m Can specify application activation type
« Server or alibrary application
o Default islibrary

[assenbly: ApplicationActivation(ActivationOption. Server)]
/] or

[assenbly: ApplicationActivation(ActivationOption.Library)]

o ActivationOption. Service isnot avalable
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Versioning

m RegSvcscreates CLSID for components

« Any changeregisters anew CLSID, to avoid versioning
conflicts with existing clients

« Clients automatically use highest compatible version
m Can specify that CLSID as a class attribute

usi ng System Runti ne. | nt eropServi ces;

[ Gui d("260C9CCT7- 3B15-4155- BFOA- 12CB4174A36E") ]
public class MyConponent : Servi cedConponent, | M/l nterface

{3

Versioning

m Specifying CLSID forces RegSvcs to useit in spite of changes
« Very handy for development

m Can also specify the component name (prog-1D)
e« Progi dAttribute
o System Runti ne. | nt er opServi ces

usi ng System Runti ne. | nt er opSer vi ces;

[Progld("M/ Serviced Conponent")]
public class MyConponent : Servi cedConponent, | M/l nterface

{3}
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Assembly Identity

m Assembly must have a strong name
» Toensureversioning

m Assembly should bein the GAC
o Must be in aknown location otherwise
« Server applications/remote calls

IDesign

Remote Calls

m Can use .NET remoting
m Can generate ES proxy application
m Can use web services

« Windows 2003 Server only

©2004 IDesign Inc. All rights reserved
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Accessing ES Context

= Not the same as .NET context
m ContextUtil accesscontext object and its interfaces

« Static methods and properties
m Example: tracing context 1D

public interface | MInterface

{
voi d MyMet hod();

}
public class M/Conponent : Servi cedConponent, | M/l nterface

public void M/Met hod()

{
Quid contextl D = ContextUil.Contextld;

String traceMessage = "Context IDis " + contextlD. ToString();
Trace. Wi teLine(traceMessage);

}
}

IDesign

Activation Context Attribute

m Must Runl nC i ent Cont ext attribute controls whether
object must be activated in creator’ s context

[ Must Runl nd i ent Cont ext (true)]
public cl ass M/Conponent : Servi cedConponent, | M/l nterface

{}
o Default istrue

[ Must Runl nd i ent Cont ext]
/|l same as
[ Must Runl nd i ent Cont ext (true) ]

©2004 IDesign Inc. All rights reserved
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Instance Management h

m The single most important driving force behind the move to three
tiersis the need for scalability

= You ho longer can expect to dedicate a server object per client

Client Types i

m Needs to handle two kinds of clients
« Intranet clients
o Internet clients

= Differ not only in the way they connect with application, but also
in the interaction pattern

= Must scale up to both kinds, and compensate for the differences
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Intranet client

m Like classic client/server model
m Usualy arich Ul (Window Forms or browser with ActiveX
controls)
« Richer user experience, more privileges and features
m Connects directly to server objectsin middle tier
i DataTier

Presentation Tier Business logic middle Tier

O Server

|
|
== : ObjeCt \\
E— H
- |
B =
|
|
4 |
|
|
|
|
|
|

T >
= Obis

= Relatively fewer clients get:jvgt

Intranet client h

= Cdling pattern
« Create object
o Useit
« Dispose
n Reatively fewer Intranet clients
« Overhead of creating objects and clean up per client is not
a scalability limitation
= What impends scalability

« Holding objects for long time, while using objects only
in afraction of that time

« When Intranet application starts, it gets al objects it needs
(perforce,responsiveness) and dispose at shutdown

« If object per client, you tiein crucia resources for long time,
« and will eventualy run out of resources

©2004 IDesign Inc. All rights reserved
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Internet client
= A browser or client connect to Internet server (11S)
m Page or web service creates objects and when the request is done,
disposed resources
= The client connection is stateless — no object references are
maintain outside the scope of arequest
User Browser E Presentation Tier i Businesslogic middle Tier i DataTier
| | :
i i O server i
— E i / Object | |
e N\ e T o L
- WUTAVE ns | | Server —?—F
el : Object

|
)
I HTML '

Internet client h

m The duration page uses the objects is usually not a scalability
limitation
m Relatively many Intranet clients
« Overhead of creating objects and clean up per client
isascaability limitation
« Service will appear to be unavailable or slow response time
o At peak demand periods, may kill your ASP.NET app

©2004 IDesign Inc. All rights reserved
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Object Pooling

m ES maintain a pool of objects, ready to serve clients

= When asked to create new object, .NET checksif thereisan
object in the pool, and will return it to client

« Else: create a new object, up to the pool limit
m Pool is per object type
« In one application can have components with no pool, or as
many pools as services components types

Object Pooling h

= Internet clients
= When instantiating object is a costly generic operation
« Or when need to pool resources

= Constructor does as much of the time-consuming work uniform
for dl clients

« Acquiring connections

« Running scripts
Fetching initialization data from files or across network

©2004 IDesign Inc. All rights reserved
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Object Pooling

© Client calls new
@ .NET retrieves from pool
® Client use the object

®
®

GC
.NET returns
object to pool

new

Server
Object

Object Pooling

O Client calls new
NET retrieves from pool
CI ient use the object

:
85

NET returns
object to pool
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Object Pooling

© Client callsnew
@ .NET retrieves from pool
® Client use the object
© GC
® .NET returns
object to pool

Server
Object

Object Pooling

cregtes

Get object
| TOM[pOoO

———
[Client calls amethod)] [GC]
the method
N
0 thg pool
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Object Pooling h

= Min pool size

« Start pool with that number

« Mitigate sudden spikes in demand
= Max pool size

« Tota number of objects created

« Once reached, further requests for objects blocked for
‘Cregtion timeout’

« If in timeout object returned to pool, the client gets it
« Clients servers FIFO

Object Pooling h

m If the object isin server application, pool is per machine
« Potentially per LAN

m |f the object isin library application, pool per app domain
« Two clientsin different app domain will use two distinct pools

©2004 IDesign Inc. All rights reserved
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Object Pooling

= (bj ect Pool i ng attribute controls pooling aspects

[ Qbj ect Pool i ng( M nPool Si ze = 3, MaxPool Si ze = 10, Creati onTi neout = 20)]
public cl ass MyConponent : Servi cedConponent, | M/l nterface

{}

m A few overloaded constructors:

/[/first three are equival ent

[ Qbj ect Pool i ng]

[ Obj ect Pool i ng(true)]

[ Obj ect Pool i ng(Enabl ed = true)]

[ Obj ect Pool i ng(M nPool Si ze = 2, MaxPool Si ze = 10, Creati onTi neout = 700)]
[ Obj ect Pool i ng(M nPool Si ze = 2)]

[ Qoj ect Pool i ng( true, M nPool Si ze = 0, MaxPool Si ze = 10)]

[ Obj ect Pool i ng( Enabl ed = true, M nPool Si ze = 0, MaxPool Si ze = 10)]

Object Pooling

tr061 1 Properes 2

Gerrerd | Transactions | Secuiy  Acivaion |Eur|culler\q.l| |

= Set the min pool size
(low water mark) or

¥ Ensbls obpct pocing

the max pool size S
(high water mark) e 7
= Set the creation M pocdsize fi
timeout T R [fo0e0
« Not the same asthe ™ Erictie chie! coesclion
time it takes to create Diyect comsthctiry

Constiacior shing

an object
| Erabils et In Tiree scticakon
FF Conparent suppons evants and dakeic:
™ Mk b acreatnd i call's conlesd

[or | cancd |
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Disposing of a Pooled Object h

= Object returns to pool when garbage collected

m Clientcancal Di spose() inServi cedConponent to
expedite

Just In Time Activation (JITA) h

= .NET can dedicate object per client only while acall in progress

= When instantiating object is not costly, but object uses

expensive/scarce resources and when clients can hold the object
reference

¢ Intranet clients
m Client would not know the difference
« References aproxy

©2004 IDesign Inc. All rights reserved
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Just In Time Activation (JITA) h

© Client calsamethod on proxy, that delegates the call to the object

@ When method returns, object indicates it can be deactivated

@ Interceptor release object, and nulls its pointer to it

@ Client makes another call, the interceptor creates a new object and
delegates the call

© ©
Client ﬁi“rmlnterceptor ﬁ| ||
Just In Time Activation (JITA) h

O Client callsamethod on proxy, that delegates the call to the object
When method returns, object indicates it can be deactivated
Interceptor release object, and nulls its pointer to it

@ Client makes another call, the interceptor creates a new object and
delegates the call

.....

Interceptor

ﬂhj ect

©2004 IDesign Inc. All rights reserved
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Just In Time Activation (JITA) h

= .NET can not arbitrarily kill objects, that may not be ready to be
shut down

o Object hastotell ESitiswilling to be destroyed
m Requires object to be state aware

« At beginning of every method should initialize its state
from a durable storage, and at the end should save its state

Just In Time Activation (JITA) h

m Letting .NET object is ready to be destroyed by setting the * Dore’
bit on the object context

m By default, done bit is set to false
o JITA object created in its own context

m Can set done bit programmatically or configure a method to
automatically deactivate on return

©2004 IDesign Inc. All rights reserved
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Just In Time Activation (JITA)

m Just | nTi neActi vati on attribute turnsJTA on or off

« Default constructor turns on
m ContextUtil property Deacti vat eOnRet ur n sets context
object done bit

[Just I nTi meActi vati on]
public class My/Conponent : Servi cedConponent, | M/ nterface

{
public void MyMet hod(l ong obj ectldentifier)

{
Cet State(obj ectldentifier);
DoWor k() ;
SaveSt at e(obj ect I dentifier);
//inform.NET to deactivate the object upon nethod return
Context Uil . DeactivateOnReturn = true;

IDesign

Just In Time Activation (JITA)

m Auto-deactivation:

[Just I nTi meActi vati on]
public cl ass MyConponent : Servi cedConponent, | M/l nterface
{

[ Aut oConpl et €]
public void M/Met hod(l ong obj ectldentifier)

{
Get State(obj ectldentifier);
DoWor k() ;
SaveSt at e(obj ect I dentifier);
}
}

©2004 IDesign Inc. All rights reserved
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Just In Time Activation (JITA)

= JITA object get disposed on deactivation
= Put cleanup in destructor
« Deterministic destructor!

[Just I nTi meActi vation]
public class MyConponent : Servi cedConponent, | M/l nterface

~MyConponent ()
{

//put cl eanup code here

}
}

JITA with Object Pooling h

m Useful when theinitialization is generic and expensive (just J TA
would not make sense)

m Instead of creating and release object on each method, .NET grabs
it from the pool and return the object to the pool

©2004 IDesign Inc. All rights reserved
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Transactions

» Execution requires intermediate inconsistent system state
« Money deducted but no bills yet
« Must roll back changesin case of error
= Multiple users may access system at the same time
« Thelr access and changes should be isolated from each other
« The resource must synchronize access to information

IDesign
Transactions h

m It'simpractical to try and write error handling code
Very complex scenarios — bound to miss some
Tons of extra code

Productivity hit

Performance hit

Fragile solution

« Impossible to test or debug

» .NET smplifies using transactions

o Administrative configuration
o Auto-enlistment
« Distributed transactions

©2004 IDesign Inc. All rights reserved
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What is a Transaction?

m A set of potentiality complex operations, that will all succeed or
fail, as one atomic operation

= Transactions have been around since the early 60's

« Introduced by databases, but other resources such as
messaging systems support them as well

« Complex Transaction Processing Monitors (TPM) coordinate
transactions across databases and resources

« A transaction is executed on behalf of one client only
m Transaction is usually of short duration

What is a Transaction? h

m Transactions can spread across multiple machines and resources
« Any resource can fail

« All resources determine overall success or failure (vote on the
transaction outcome)

« Coordination challenge

= While transaction in progress, system can be in an inconsi stent
State

« But the transaction must |eave the system in a consistent state
m Faster transaction == scalability and throughput

= In genera, whenever you update persistent storage, do it under
the protection of atransaction

©2004 IDesign Inc. All rights reserved
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Single Component/Single Resource
Transaction

= One component, accessing just one resource (such as a database)
that should take part in a transaction

= Component informs resource a transaction has started (enlist the
resource)

m Resource starts recording operations you ask it to do, but does not
actualy do it yet

—T O Obj Transaction

o]

Single Component/Single Resource h

= When component is done, it informs resource to commit changes
o If errors, it should instruct to abort, or rollback

= Even if component wants to commit, the resource could have
errors, and the transaction aborts

m Observation: only the application can request to commit but both
application and resource can abort the transaction

m Requires explicit programming, to enlist aresourcein a

transaction and inform it to commit or rollback

« Begi nTransacti on() and
EndTransacti on(conm t/abort) cdls

« Most resources support this sort of interaction

©2004 IDesign Inc. All rights reserved
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IDesign

Multiple Components/Single Resource
Transaction

= Multiple components accessing just one resource that should take
part in a transaction

= Things get alot more complicated

> O oby Transaction

o OB

Obj

Multiple Components/Single Resource h

= Resource should be enlisted just once

« By whom?first to access it? first created? How would
components know al that?

= Components can be on different machines

« Transaction has to flow across machine boundary

« One machine can crush, while the other continue processing
= Each component can encounter error and abort

o Only if they all succeed ask the resource to commit

« Somebody has to collect the votes

©2004 IDesign Inc. All rights reserved
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Multiple Components/Single Resource
Transaction

= The resource should be notified about the vote just once
« But who knows what is the right thing to do?

m Resource can still refuse to commit changes

= .NET make this situation as easy as the previous one

IDesign

Multiple Components/Multiple Resources

= Multiple components accessing multiple resources, all taking part
in same transaction

al <~ O _ Transaction
lent ObJ

7N
g 0

Obj Obj

= &
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Multiple Components/Multiple Resources
Transaction

= Multiple points of failure

= Resources must be enlisted, and just once
« Who keeps track of what resources are used?
« Put that knowledge in your code ?

Components and resources can be on different machines
« Transaction has to flow across machine boundary

Each resource can encounter error with the requested changes
(wrong account number) and abort the transaction

NET make this as easy as thefirst one

IDesign
Transactions h

m Transacti onQOpti on enums declares COM+ transaction support

public enumTransacti onOpti on

{

Di sabl ed,

Not Support ed,
Support ed,
Requi r ed,
Requi r esNew

[ Transacti on(Transacti onOpti on. Requi red)]
public class M/Conponent : Servi cedConponent

{3 . .
« Default constructor is “Required”

[ Transacti on]
[ Transacti on(Transacti onQpti on. Requi red)]

©2004 IDesign Inc. All rights reserved
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Voting On Transaction

m Set the static property My Tr ansact i onVot e of Cont ext Ut i |

Context Wil .M/Transacti onVote = TransactionVote. Commit;

m Canuse ContextUtil. Set Conpl ete() or
Context Util. Set Abort ()

= Bemindful of exceptions

[ Transacti on]
public class M/Conponent : Servi cedConponent

{
public void M/Method(l ong objectldentifier)
{
try
{
Get State(objectldentifier);
DoWor k() ;
SaveSt at e(obj ectldentifier);
ContextWil.M/Transacti onVote = TransactionVote. Commt;
}
catch
{
Context Uil . M/Transacti onVote = Transacti onVote. Abort;
}
//Let COW+ deactivate the object once the method returns
Context Util.DeactivateOnReturn = true;
}

/] ot her met hods

protected void GetState(long objectldentifier){.}
protected void DoWwrk(){.}

protected void SaveState(long objectldentifier){.}

©2004 IDesign Inc. All rights reserved
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IDesign
Voting On Transaction
= Voting without exception handling
[ Transacti on]
public class MyConponent : Servi cedConponent
public void M/Met hod(l ong obj ectldentifier)
{
//Let COW deactivate the object once the nethod returns
//and abort. Can use ContextUil.SetAbort() as well
Context Wil . DeactivateOnReturn = true;
Context Uil.MTransactionVote = Transacti onVote. Abort;
Cet State(objectldentifier);
DoVor k() ;
SaveSt at e(obj ectldentifier);
ContextWil.MTransacti onVote = Transacti onVote. Commi t;
}
}
m Offers exception propagation (good for performance)
IDesign

Auto Complete Attribute

= Aut oConpl et e method-attribute sets done and consistency bits
to true if the method did not throw an exception, and the
consistency bit to falseif it did

e Similar the COM+ Method auto-deactivation
« Deactivates J TA objects

[ Transacti on]
public class My/Conponent : Servi cedConponent

[ Aut oConpl et €]
public void M/Met hod(l ong objectldentifier)

Cet St ate(obj ectldentifier);
DoVWor k() ;
SaveSt ate(objectldentifier);
}
}

©2004 IDesign Inc. All rights reserved
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IDesign

Auto Complete Attribute

m Overloaded constructor:

[ Aut oConpl et €]
[ Aut oConpl et e(true)]

m Avoid using at interface definition:
« Works, but confused design and contract with implementation

public interface | MInterface
{
/1 Avoid this:
[ Aut oConpl et €]
void MyMet hod(| ong objectldentifier);

}

Enterprise Services Security i

= Only way in .NET 1.1 for authentication of remote calls out of the
box
« Granular control
« Encryption
= Rich role-based security
« Independent of Windows groups
« Full security call context propagation

©2004 IDesign Inc. All rights reserved
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Application Security

m Applicati onAccessContr ol atribute

« Turning authorization on/off
A Constructor takes a Boolean flag

o Security level
AccessChecksLevel property setto
AccessChecksLevel Opti on. Appl i cati onConponent Or
AccessChecksLevel Opti on. Appli cati on

« Authentication level
Aut hent i cat i on property accepts enum values of
Aut henti cati onOpti on

« Impersonation level
| mper sonat i onLevel property accepts the enum values
of | nper sonati onLevel Opti on

Application Security h

= Server app

[assenbly: ApplicationActivation(ActivationOption. Server)]
[assenbly: ApplicationAccessControl (
true,// Aut hori zation
AccessChecksLevel =AccessChecksLevel Opti on. Appl i cati onConponent ,
Aut hent i cat i on=Aut henti cati onOpti on. Packet ,
| nper sonat i onLevel =l nper sonat i onLevel Option. | dentify)]

©2004 IDesign Inc. All rights reserved
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Application Security

= Library app:

[assenbly: ApplicationActivation(Activati onOption. Library)]

[assenbly: ApplicationAccessControl (
true,// Authorization
AccessChecksLevel =AccessChecksLevel Opti on. Appl i cati onConponent ,
//use AuthenticationOption.None to turn off authentication,
//and any other value to turn it on
Aut hent i cati on=Aut henti cati onQpti on. None) ]

Component Access Checks

= Turn component level access checks on or off using
Conponent AccessCont r ol attribute

[ Conponent AccessControl (true)]

public cl ass M/Conponent : Servi cedConponent, | M/l nterface
{}

« Default constructor turns security on
[ Conponent AccessContr ol |

©2004 IDesign Inc. All rights reserved
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IDesign
Adding Roles to Application
m UseSecurit yRol e atribute
[assenbly: SecurityRol e(" Manager",
Description = "Can access all conponents")]
[assenbly: SecurityRole("Teller",
Description = "Can access | Account sManager only")]
« Description property is optional
IDesign

Adding Roles to Application

m Overloaded constructors

[assenbl y: SecurityRol e("Manager")]
[assenbl y: SecurityRol e("Manager", false)]
[assenbly: SecurityRol e("Manager", Set EveryoneAccess = fal se)]

m Usethe Marshaler role to create components

[assenbly: SecurityRol e("Marshal er”, Set Ever yoneAccess = true)]

m Secur eMet hod attribute to prevent marshaler from abusing
reflection
« At class or method level

©2004 IDesign Inc. All rights reserved
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{

[ SecurityRol e( "Manager")]
public class Bank : Servi cedConponent

IDesign
Assigning Roles
m UseSecurit yRol e atribute | Hyvos g _________________KiEi
o . .
» Nousefor users/description properties
at that level Hanes
E)
@
[assenbly: SecurityRol e("Rolel")]
[assenbly: SecurityRol e("Rol e2")] »
[assenbly: SecurityRol e("Rol e3")] F::M e i
= Pl
[ SecurityRol e("Rol e2")] x.
interface | Mlnterface :
{
[ SecurityRol e("Rol e3")]
voi d MyMet hod() ;
}
[ Secur i tyRol e(" Rol e1") ] ] oo !
public class MyConponent : Servi cedConponent, | M/l nterface
{1
IDesign

Verifying Caller’s Role Membership

m DoneviaSecurityCal | Cont ext object
o Current call isastatic property of same type

[ SecurityRol e("Customer")]
voi d TransferMney(i nt sum|ong account Src,| ong account Dest)

{

bool callerlnRole = false;
callerInRole = SecurityCall Context.CurrentCall.lsCallerlnRole("Customer");
if(callerlnRole)//The caller is a custoner
if(sum > 5000)
t hrow( new Unaut hori zedAccessException(@ Cal | er does not have sufficient
credentials to transfer this sunt));

DoTr ansf er (Sum account Src, account Dest); // Hel per net hod
}
/1 Ot her methods
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Queued Components
m Disconnected work
« Orders submitted without access to remote resources
« Most business communications are async by nature (email,
vmail...)
o ~40% of new computers sold are mobile
= Workload buffering
« When workload is uneven during the day
m Transactional work
IDesign
QC Architecture h
@ IMyInterface
|Client Player > My
Q v Component
?IMylnterface MSMO Q
Recorder _>| | | | | | | | |»|~ Listener
9 ‘\
s | Somelnterface
Player »O_ Eyis
Component
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IDesign

Queued Components

= ApplicationQueui ngAttri but e configuresapplication
level QC support

« Accept queued calls and enable a listener:

[assenbly: ApplicationActivation(Activati onOption. Server)]
[assenbl y: ApplicationQueui ng( Enabl ed = true, Queueli st ener Enabl ed = true)]

« Default only accepts calls, no listener:

[assenbly: Applicati onQueui ng]
/] same as:
[assenbly: Applicati onQueui ng( Enabl ed = true, QueuelLi st ener Enabl ed

fal se)

IDesign

Queued Components

m | nterfaceQueui ngAttri but e configuresinterfaceto
support queued calls

[ I nterfaceQueui ng]
public interface | MInterface

{
}

voi d MyMet hod();

o Overloaded constructors:

/lall are equival ent

[ I nterfaceQueui ng]

[InterfaceQueui ng(true)]

[ nterfaceQueui ng(Enabl ed = true)]
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QC-Client Side

m Client uses Mar shal . Bi ndToMoni ker () torecord cals

| M/Interface obj;
obj =(I Myl nt er f ace) Mar shal . Bi ndToMoni ker (" queue: / new. MyAssenbl y. MyConponent
obj . MyMethod(); //call is recorded

m Recorder adds message to queue when garbage collected
= Client can expedite by forcing arelease:

| M/l nterface obj;
obj =(I Myl nt er f ace) Mar shal . Bi ndToMoni ker (" queue: / new. MyAssenbl y. MyConponent
obj . MMet hod(); //call is recorded

/| Expedi te di spatching the recorded calls by rel easing the recorder
Mar shal . Rel easeConhj ect (obj ) ;

Loosely Coupled Events

m Effective way of de-coupling components
m Other capabilities such as security, queuing, transactions
= With delegate-based events:
« Client hasto subscribe per event per publisher
« Coupled life line
« Cannot subscribe to type
« No administrative setting of connection
m LCE lets you configure subscriptions
m LCE has separate life line
m Can subscribe existing objects as well
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Loosely Coupled Events

= AKA COM+ Events

Register Transient

Publisher Subscription
. i
Firesevent : Q
| redte Firesevent
Isink |
Event Class L ook for asubscription

® o

Component
NN % w % persistent
AN subscription list
Create \g

@ Firesevent

IDesign

Loosely Coupled Events

= Event Cl ass attribute denotes a managed class as an event class

public interface | M/Sink

{
void OnEvent 1();
voi d OnEvent 2();

}

[ Event A ass]

public class M/Eventd ass : Servi cedConponent, | M/Si nk

{
public void OnEvent 1()

{

t hr ow new Not | npl enent edExcept i on(exception);

}
public void OnEvent 2()
{

}

const string exception = @ You should not call an event class
directly. Register this assenbly using RegSvcs /reconfig";

t hrow new Not | mpl ement edExcept i on(excepti on);
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IDesign

Loosely Coupled Events

m Event Cl ass attribute constructor is overloaded

/I These are equival ent:
[ Event A ass]
[ Event O ass(Al | ow nprocSubscribers = true, Firel nParall el =f al se) ]

= Publishing event

I M/Si nk si nk;
sink = new MyEvent d ass();
si nk. OnEvent 1();

IDesign

Loosely Coupled Events

m Persistent subscribers
« Get created to handle event
o Admin support
« Persist machine reboot
m Transient subscribers
« Notifying existing subscribers
« No out-of-the-box or admin support
A Use my helper class
« Gone after machine reboot
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Web Services Support

= When set;
o« Use WSfor al invocation

« Depending on remoting call, can
maintain state

m Great for migration
= Windows Server 2003 only

IDesign
2
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« By Juval Lowy, O'Reilly 2003
= Www.idesign.net

o Codelibrary
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= NET Master Class
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