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DCEDCE
●● Message Passing/QueuingMessage Passing/Queuing
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DCE (Distributed Computing Environment)DCE (Distributed Computing Environment)
Distributed components architectures for web applicationDistributed components architectures for web application

Support only C/C++ languages
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COMCOM
●● QuestioniQuestioni didi base COM: base COM: classiclassi e servere server
●● InterfacceInterfacce didi COMCOM
●● InterazioneInterazione con COMcon COM
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Accessing COM ServicesAccessing COM Services

ClientClient ComponentComponent

In the same process In the same process 
Fast, direct function Fast, direct function 
callscalls

ClientClient ComponentComponentCOMCOM

Client ProcessClient Process Server ProcessServer Process

On the same machineOn the same machine
Fast, secure IPCFast, secure IPC

Across machinesAcross machines
Secure, reliable and Secure, reliable and 
flexible DCEflexible DCE--RPCRPC
based based DCOMDCOM protocolprotocol

COMCOMDCE
RPC

ClientClient

Server MachineServer MachineClient MachineClient Machine

COMCOM ComponentComponent
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Major COM servicesMajor COM services
Shipping now:Shipping now:

●● SecuritySecurity
●● Lifecycle managementLifecycle management
●● Type informationType information
●● Monikers (Naming)Monikers (Naming)
●● Database accessDatabase access

●● Data TransferData Transfer
●● ComponentsComponents
●● TransactionsTransactions
●● Asynchronous Asynchronous 

communicationscommunications
●● RegistryRegistry
●● Automation (Dynamic Automation (Dynamic 

Invocation)Invocation)

Shipping soon:Shipping soon:
●● Directory (NT 5.0)Directory (NT 5.0)
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Windows PlatformWindows Platform

GeneralGeneral
purposepurpose

WebWeb
professionalprofessional

ComponentComponent
developerdeveloper CommercialCommercial

professional professional 
developerdeveloper

BorlandBorland
DelphiDelphi

AdobeAdobe
PageMakerPageMaker

MacromediaMacromedia
DirectorDirector

PowerSoft PowerSoft 
PowerBuilderPowerBuilder

NetObjects NetObjects 
FusionFusion

SoftQuadSoftQuad
HotMetal ProHotMetal Pro

BorlandBorland
IntrabuilderIntrabuilder

PowerSoft PowerSoft 
NetImpactNetImpact

BorlandBorland
LatteLatte

Any Language/ToolAny Language/Tool
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COM: Multiple Network TransportsCOM: Multiple Network Transports

TCP, UDPTCP, UDP

IPX, SPXIPX, SPX

HTTPHTTP

Server MachineServer MachineClient MachineClient Machine

C
O
M

QueuedQueued

ClientsClients

C
O
M

COMCOM
ObjectObject
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COM: Flexible SecurityCOM: Flexible Security

TCP, UDPTCP, UDP

IPX, SPXIPX, SPX

HTTPHTTP

Server MachineServer MachineClient MachineClient Machine

C
O
M

FalconFalcon

ClientsClients

NT4 SecurityNT4 Security

SSL/SSL/
CertificatesCertificates

KerberosKerberos

IPSECIPSEC

C
O
M

COMCOM
ObjectObject
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COM
Client

Linux 2.0 (Intel)

BETA COM

HP/UX

COM

Digital Open VMS

COM

Siemens Nixdorf SINIX

COM

SCO UnixWare

COM

Digital Unix 4.0 (Alpha)
RC

COM

IBM MVS 5.2.2 (OS390)

COM

IBM OS/400

COM

IBM AIX

COM

DCOM

Sun Solaris (Sparc) 2.5

RC COM Q3’97

Q3’97

Q1’98

H1’98

H1’98 H1’98

Q4’97

H1’98

H1’98

Q4’97

COM: UbiquitousCOM: Ubiquitous

Download the betas from http://www.sagus.com
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●● COM class: body of source code that COM class: body of source code that 
implements COM interfacesimplements COM interfaces

●● provides real functions in any supported provides real functions in any supported 
programming language for each interface programming language for each interface 
method it supportsmethod it supports

●● each COM class has a unique identifier each COM class has a unique identifier 
(CLSID)(CLSID)

●● client ask COM to create an object and client ask COM to create an object and 
return interface pointerreturn interface pointer

●● client applications interact with COM objects client applications interact with COM objects 
through interface pointersthrough interface pointers

COM Classes and ServersCOM Classes and Servers
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●● client not dependent on implementation details of client not dependent on implementation details of 
COM COM 

●● COM servers:COM servers:
♣♣ inin--process server: DLL loaded into client process process server: DLL loaded into client process 

calls go directly to object created in the client's calls go directly to object created in the client's 
processprocess

♣♣ outout--ofof--process server: separate executable, process server: separate executable, 
either on same machine as a client or on remote either on same machine as a client or on remote 
machine; calls go first to an inmachine; calls go first to an in--process proxy process proxy 
which uses RPC; in the server, stub object which uses RPC; in the server, stub object 
receives each incoming call and dispatches to receives each incoming call and dispatches to 
appropriate COM objectappropriate COM object

●● ActiveX control is inActiveX control is in--process COM server objectprocess COM server object
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Class
Factory

COM
2. Find the server
3. Load DLL or launch EXE
4. Retrieve Class Factory
5. Ask Factory to create

6. Invoke request directly

Server

1. Create an object

Object
Client

Object CreationObject Creation
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ObjectObject and and Component MiddlewareComponent Middleware
●● COMCOM

♣♣ The client connects to the object through the COM server, The client connects to the object through the COM server, 
transparently.transparently.

COMCOM

COM ObjectCOM Object
Client Client 

ApplicationApplication

1. Create 
Object

3. Get object interface
pointer and return to 
client

2. Find
Implementation

4. Call Interface
Members

ServerServer
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Engine
Factory

Engine_2

ClassesInterfaces

IEngine

IUnknownEngine_1

IEngine

IUnknown

IEngine

Start()
Stop()
AddFuel()
GetType()
ChangeSpeed()

Implements

IUnknown

QueryInterface()
AddRef()
Release()

Inherits
from

Engine Class

IUnknown
impl.

IEngine
Impl.

Objects

Interfaces, Classes and FactoriesInterfaces, Classes and Factories
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●● COM interface defines behavior or capabilities of COM interface defines behavior or capabilities of 
software component as a set of methods and propertiessoftware component as a set of methods and properties

●● interface is contract that guarantees consistent interface is contract that guarantees consistent 
semanticssemantics

●● each COM object must support at least one interface each COM object must support at least one interface 
((IUnknownIUnknown))

COM InterfacesCOM Interfaces
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COM pros/consCOM pros/cons
●● PROsPROs

♣♣ Access to OS functionalityAccess to OS functionality
♣♣ Faster and easier to write appsFaster and easier to write apps
♣♣ ThirdThird--party COM componentsparty COM components

●● CONsCONs
♣♣ Requires infrastructure and toolsRequires infrastructure and tools
♣♣ Client/server kept separate (e.g. different strings Client/server kept separate (e.g. different strings 

implementations)implementations)
♣♣ DLL hellDLL hell
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ObjectObject and and Component MiddlewareComponent Middleware
♣♣ InterprocessInterprocess of COMof COM

Process borderProcess border

Client Client 
ApplicationApplication

ProxyProxy

RPC RuntimeRPC Runtime

COM        LibraryCOM        Library

ChannelChannel

TransportTransport

StubStub

RPC RuntimeRPC Runtime

COM        LibraryCOM        Library

ChannelChannel

COM ObjectCOM Object

TransportTransport
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DCOMDCOM
●● QuestioniQuestioni didi base DCOMbase DCOM
●● InterfacceInterfacce didi DCOMDCOM
●● ArchitettureArchitetture didi DCOMDCOM
●● DCOM e Active XDCOM e Active X
●● CORBA e COMCORBA e COM
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●● DCOM distributed extension to COMDCOM distributed extension to COM
●● builds an ORPC layer on top of DCE RPCbuilds an ORPC layer on top of DCE RPC
●● COM server can create object instances of COM server can create object instances of 

multiple object classesmultiple object classes
●● COM object supports multiple interfaces, COM object supports multiple interfaces, 

representing different view or behavior of representing different view or behavior of 
the objectthe object

●● interface consists of a set of functionally interface consists of a set of functionally 
related methodsrelated methods

DCOMDCOM
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●● interfaces described using MIDLinterfaces described using MIDL
●● MIDL compiler generates proxy and stub MIDL compiler generates proxy and stub 

code in C or C++ from interface definitioncode in C or C++ from interface definition
●● generated proxy code provides clientgenerated proxy code provides client--side side 

APIAPI
●● stub objects decode incoming client stub objects decode incoming client 

requests and deliver to appropriate object requests and deliver to appropriate object 
in the serverin the server

DCOM InterfacesDCOM Interfaces
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●● COM client interacts with COM object by COM client interacts with COM object by 
acquiring a pointer to an object's interface acquiring a pointer to an object's interface 
and invoking methods through that pointer, and invoking methods through that pointer, 
as if the object resides in the client's address as if the object resides in the client's address 
spacespace

●● interface follow standard memory layout, interface follow standard memory layout, 
same as C++ same as C++ vtablevtable

●● specification at binary levelspecification at binary level
●● integration of binary components in different integration of binary components in different 

languages (C++, Java, Visual Basic)languages (C++, Java, Visual Basic)
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DCOM ArchitectureDCOM Architecture
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●● proxy and stub code interact with appropriate runtime proxy and stub code interact with appropriate runtime 
libraries to exchange requests and responseslibraries to exchange requests and responses

●● each interface has UUIDeach interface has UUID
●● QueryInterfaceQueryInterface method of method of IUnknownIUnknown
●● QueryInterfaceQueryInterface returns an interface pointerreturns an interface pointer
●● interface pointer points to COM binary data structureinterface pointer points to COM binary data structure
●● client application must know CLSID and IID for an client application must know CLSID and IID for an 

interfaceinterface
●● standard dictates interface functions calling conventionsstandard dictates interface functions calling conventions

DCOM OverviewDCOM Overview
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DCOM/ActiveXDCOM/ActiveX

Can be viewed as an integration technology (inter-operability standard) that permits 
different application software components to interact with each other as part of an 
integrated, interactive web application, including Java Applets. DCOM (Distributed 
Component Object Model) is a set of Microsoft concepts and program interfaces in 
which client program objects can request services from server program objects on 
other computers in a network. While it is similar to CORBA, it only operates between 
Microsoft programs.

Distributed components architectures for web applicationDistributed components architectures for web application

Component Object Model (COM)

ActiveX
controls

ActiveX
scripting

ActiveX
documents

ActiveX
server

framework

ActiveX

ActiveX major components:
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DCOM/ActiveXDCOM/ActiveX
Distributed components architectures for web applicationDistributed components architectures for web application

DCOM

Web browser

Other
ActiveX
controls

Word Docs

EXCEL
spreadsheet

Java Applets

DCOM

Web browser

Other
ActiveX
controls

Word Docs

EXCEL
spreadsheet

Java Applets

Client Workstation
(Active desktop)

Server machine
(Active server)
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CORBA / COM interoperabilityCORBA / COM interoperability

●● Naming of communication endpoints:Naming of communication endpoints:
♣♣ CORBA: Interoperable Object ReferenceCORBA: Interoperable Object Reference
♣♣ DCOM: DCOM: OBJREFsOBJREFs (include reference counting)(include reference counting)

●● Support for multiple interfaces (only in DCOM)Support for multiple interfaces (only in DCOM)

●● Format of payload parameter values:Format of payload parameter values:
♣♣ DCOM: Network Data RepresentationDCOM: Network Data Representation
♣♣ CORBA: Common Data RepresentationCORBA: Common Data Representation
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ActiveX
COM client

OLE
Automation

OSA

COM

The object bridge

COM
OSA

CORBA
OSA

CORBA object
CORBA IIOPCORBA

Translate call

Machine 1 Machine 2

COMCOM--CORBA InteroperationCORBA Interoperation
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CORBA and DCOM limitationsCORBA and DCOM limitations
●● DCOM platform limitationDCOM platform limitation

●● CORBA, subtle incompatibilities require ORB CORBA, subtle incompatibilities require ORB 
from same vendorfrom same vendor

●● Reliance on closely administered environmentsReliance on closely administered environments
♣♣ IIOP must cross firewallsIIOP must cross firewalls

●● Programming difficulties in data alignment and Programming difficulties in data alignment and 
data typesdata types
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●● http://www.microsoft.com/com/tech/http://www.microsoft.com/com/tech/com.aspcom.asp
THE site for COM (and the new COM+)THE site for COM (and the new COM+)

●● http://www.microsoft.com/Com/news/http://www.microsoft.com/Com/news/drgui.aspdrgui.asp
-- A tutorial about COM, DCOM and COM+A tutorial about COM, DCOM and COM+

●● http://www.microsoft.com/com/presentations/http://www.microsoft.com/com/presentations/
-- Some presentations from Microsoft regarding COM Some presentations from Microsoft regarding COM 

●● http://www.microsoft.com/com/presentations/http://www.microsoft.com/com/presentations/realtour.ziprealtour.zip
-- This presentation gives an overview of COM and its This presentation gives an overview of COM and its 
features. Also included are some quotes from the press features. Also included are some quotes from the press 
showing that COM is preferred over CORBA and IIOPshowing that COM is preferred over CORBA and IIOP


