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Distributed Objects overviewDistributed Objects overview
NN--tier distributed architecturetier distributed architecture
Business object constructionBusiness object construction
Data service constructionData service construction



Distributed Objects OverviewDistributed Objects Overview

Distributed development modelsDistributed development models
Distributing objects Distributing objects vsvs datadata
Reconciling servicesReconciling services



Development ModelsDevelopment Models
SingleSingle--memorymemory

ProceduralProcedural
ObjectObject--orientedoriented
DataData--centriccentric

MultipleMultiple--memory (distributed)memory (distributed)
Distributed dataDistributed data
Distributed object Distributed object 
MessageMessage--based (servicebased (service--oriented)oriented)



Data Data vsvs ObjectsObjects

Business
Logic

Business
Logic



ServicesServices
Internal servicesInternal services

Service is part of our appService is part of our app
Service trusts our appService trusts our app

External servicesExternal services
Service is part of another appService is part of another app
Service does not trust our appService does not trust our app

It’s all about TRUST



Internal ServicesInternal Services

Service

Business
Logic



External ServicesExternal Services

Service

Business
Logic

Business
Logic

Our application Other application



Why use Objects?Why use Objects?

Help us model the real worldHelp us model the real world
Easier to codeEasier to code
Easier to maintainEasier to maintain
Easier to relate to end userEasier to relate to end user

Model each concept onceModel each concept once
Reusable codeReusable code

Support multiple UIsSupport multiple UIs



UI OptionsUI Options
Windows FormsWindows Forms

Web FormsWeb Forms

XML Web ServicesXML Web Services

All are equal, as all build on the All are equal, as all build on the 
same objectssame objects

Share identical data and logicShare identical data and logic



So What are Distributed Objects?So What are Distributed Objects?

Objects that move around the Objects that move around the 
networknetwork

Data Data and logicand logic move to the machine move to the machine 
where they are neededwhere they are needed

Client for UI interactionClient for UI interaction
Server for data interactionServer for data interaction

Sometimes called Sometimes called ‘‘agentsagents’’

The best of both worlds



NN--tier Distributed tier Distributed 
ArchitectureArchitecture



Logical ArchitectureLogical Architecture

Presentation                   UI

Business Logic

Data Storage and Management

Business Logic         Data Access



OOOO--Relational MappingRelational Mapping

Data Source
Relational Model

Business Objects
OO model

Data Services
OO-Relational Mapping



Revised Logical ArchitectureRevised Logical Architecture

Presentation                   UI

Business Objects

Data Storage and Management

Data Services



Web AppWeb App

Browser (Presentation)

ASP.NET (UI)
Business Objects

Data Services

Database (SQL Server, etc)

HTTP



Web App (DMZ)Web App (DMZ)

Browser (Presentation)

ASP.NET (UI)
Business Objects

Database (SQL Server, etc)

HTTP

Data Services
Remoting



Windows AppWindows App

Windows Forms
Business Objects

Database (SQL Server, etc)

Data Services
Remoting



22--tier Windows Apptier Windows App

Windows Forms
Business Objects

Data Services

Database (SQL Server, etc)



Business Object ConstructionBusiness Object Construction



GoalsGoals
High level of abstractionHigh level of abstraction

Reusable, maintainable componentsReusable, maintainable components

Encapsulate all data and logicEncapsulate all data and logic
Keep data access and business logic Keep data access and business logic 
out of the UIout of the UI

NN--level undolevel undo
Support rich Windows and Web UIsSupport rich Windows and Web UIs



Business Object FrameworkBusiness Object Framework



Project ExampleProject Example



Automatic GainsAutomatic Gains
NN--level undolevel undo

BeginEditBeginEdit, , CancelEditCancelEdit, , ApplyEditApplyEdit

Status trackingStatus tracking
IsNewIsNew, , IsDirtyIsDirty, , IsDeletedIsDeleted
MarkNewMarkNew, , MarkDirtyMarkDirty, Delete, Delete

Business rule trackingBusiness rule tracking
IsValidIsValid, , BrokenRulesBrokenRules



““Class in ChargeClass in Charge””

Data
Service

Dim obj As Customer

obj = Customer.Load(key)



““Class in ChargeClass in Charge””
Directly use .NET serializationDirectly use .NET serialization
Simpler UI codeSimpler UI code
Objects are Objects are ‘‘trulytruly’’ distributeddistributed
Easier reuse of objectsEasier reuse of objects
More abstract modelMore abstract model
Objects encapsulate Objects encapsulate allall business business 
logiclogic



Data Service ConstructionData Service Construction



DataPortalDataPortal FrameworkFramework



Data RetrievalData Retrieval



The Great Part?The Great Part?
If the If the DataPortalDataPortal is designed right is designed right 
you donyou don’’t need to worry about any t need to worry about any 
of these details.of these details.

All data access code goes in the All data access code goes in the 
objectobject

DataPortal_FetchDataPortal_Fetch
DataPortal_UpdateDataPortal_Update
DataPortal_DeleteDataPortal_Delete
DataPortal_CreateDataPortal_Create



DataPortalDataPortal DesignDesign

DataPortal (client)

Server.DataPortal

Server.ServicedDataPortal

Chooses one
Of the portals

BusinessObject

Calls back
Into the object



AppDomain

Making this work with COM+Making this work with COM+

DataPortal

Business DLL

AppDomain

ServicedDataPortal

Business DLL

DataPortal



How does the object move?How does the object move?
SerializationSerialization

RemotingRemoting



Xml Xml vsvs ‘‘RealReal’’ SerializationSerialization
XmlSerializerXmlSerializer

Copies values of readCopies values of read--write properties from write properties from 
an objectan object
XML Web ServicesXML Web Services

BinaryFormatter/SoapFormatterBinaryFormatter/SoapFormatter
Copies actual variable values from Copies actual variable values from withinwithin
objectobject
.NET .NET RemotingRemoting



Web Services Web Services vsvs RemotingRemoting
RemoteRemoteWeb SvcWeb Svc

StatefulStateful objectsobjects
Events/callbacksEvents/callbacks
Peer to peerPeer to peer
Code controlledCode controlled
IDE supportIDE support
Pass thru firewallPass thru firewall
BinaryBinary
XML/SOAPXML/SOAP
ObjectObject--orientedoriented
DataData--centriccentric



Where does Where does RemotingRemoting fit?fit?

PresentationPresentation
Business LogicBusiness Logic

Data ServicesData Services
Data ManagementData Management

ApplicationApplication

RemotingRemoting



Where do Web services fit?Where do Web services fit?

Presentation
Business Logic
Data Services

Data Management

Application 1

Presentation
Business Logic
Data Services

Data Management

Application 2

XML Web Services



SummarySummary
Distributed objectsDistributed objects

Provide the power and maintainability Provide the power and maintainability 
of OOof OO
Leverage intelligent data rather than Leverage intelligent data rather than 
raw dataraw data
Support multiple UI types with the Support multiple UI types with the 
same logicsame logic
Gain high performance through use of Gain high performance through use of 
servicesservices
Effectively use all computing power Effectively use all computing power 
availableavailable



Thank you!Thank you!

Rockford LhotkaRockford Lhotka
rocky@lhotka.netrocky@lhotka.net
www.lhotka.netwww.lhotka.net

www.magenic.comwww.magenic.com

Nobody’s more serious about Microsoft. 


