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Readings for Today’s Lecture

! References
! Chapter 9 of “Distributed Systems: Principles and Paradigms”
! http://www.corba.org/
! http://www.omg.org/
! “Understanding CORBA”
! “Introduction to Distributed Object Programming with CORBA ”, 

http://www.cs.wustl.edu/~schmidt/PDF/corba4.pdf
! DCOM, http://www.microsoft.com/com/tech/DCOM.asp

! J2EE Tutorial, http://java.sun.com/j2ee/tutorial/1_3-fcs/
! Microsoft .NET, http://www.microsoft.com/net/basics/
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Overview of DCOM

The general organization of ActiveX, OLE, and COM.
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Object Model

The difference between language-defined and binary interfaces.
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Tape Library and Registry

The overall architecture of DCOM.
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DCOM Services

NoneNoneTime

SSL, KerberosAuthorizationSecurity

Database accessNoneRelationship

Database accessStructured storagePersistence

Active DirectoryNoneTrading

Active DirectoryNoneProperty

Active DirectoryMonikersNaming

-Special class factoriesLicensing

-Class factories, JIT activationLife cycle

-Marshaling utilitiesExternalization

-COM+ EventsNotification

-COM+ EventsEvent

Distributed Transaction CoordinatorCOM+ Automatic TransactionsTransaction

-Thread concurrencyConcurrency

-NoneQuery

-ActiveX Data ObjectsCollection

Windows 2000 ServiceDCOM/COM+ ServiceCORBA Service
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Events

Event processing in DCOM.
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Clients

Passing an object reference in DCOM with custom marshaling. 
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Monikers (1)

Binding to a DCOM object by means of file moniker.

Returns interface pointer of object to clientMoniker7

Loads its state from fileObject6

Instructs object to load previously stored stateMoniker5

Creates object and returns interface pointer to monikerClass object4

Loads class objectSCM3

Looks up associated CLSID and instructs SCM to create 
object

Moniker2

Calls BindMoniker at monikerClient1

DescriptionPerformerStep
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Monikers (2)

DCOM-defined moniker types.

Reference to an object in a remote processPointer moniker

Reference to a moniker in a compositionItem moniker

Reference to a composition of monikersComposite moniker

Reference to a class objectClass moniker

Reference to an object constructed from a URLURL moniker

Reference to an object constructed from a fileFile moniker

DescriptionMoniker type
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Active Directory

The general organization of Active Directory.
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Globe Object Model (1)

The organization of a Globe distributed shared object.
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Globe Object Model (2)

The general organization of 
a local object for 
distributed shared 
objects in Globe.
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Globe Object Model (3)

Interfaces implemented by the semantics subobject of a GlobeDoc 
object.

Replace the content of an entire documentPutAllContent

Replace the content of an element with a given array of bytesPutContent

Return the content of an element as an array of bytesGetCotent

DescriptionMethod

Content Interface

Return a reference to the root elementGetRoot

Set the root elementSetRoot

Return a list of the elements currently in the documentAllElements

Remove an element from the Web documentDeleteElement

Add an element to the current set of elementsAddElement

DescriptionMethod

Document Interface
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Globe Object Model (4)

Interfaces implemented by the semantics 
subobject of a GlobeDoc Object.

Get a list of elements that are currently checked outGetCheckedElements

Check in a series of modified elementsCheckInElements

Check out a series of elements that require modificationCheckOutElements

DescriptionMethod

Lock Interface

Provide a list of (attribute, value)-pairs for an elementSetProperties

Return the list of (attribute, value)-pairs of an elementGetProperties

DescriptionMethod

Property Interface
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Process-to-Object Binding

Binding a process to an object in Globe.
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Globe Services

Overview of possible Globe implementations of typical 
distributes-systems services.

YesImplemented per object combined with fault-tolerant servicesFault tolerance

YesImplemented on a per-object basisReplication

YesImplemented per object, combined with (local) security servicesSecurity

YesImplemented on a per-object basisPersistence

NoSeparate service, implemented by a collection of directory objectsProperty/Trading

YesSeparate service, implemented by a collection of naming objectsNaming

NoImplemented by each object separatelyLicensing

YesSeparate class objects combined with per-object implementationsLife cycle

YesEach object implements its own marshaling routinesExternalization

NoSeparate object per group of events (as in DCOM)Event/Notification

NoSeparate object representing a transaction managerTransaction

NoEach object implements its own concurrency control strategyConcurrency

NoSeparate object that holds references to other objectsCollection

AvailablePossible Implementation in GlobeService
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Communication

Invoking an object in Globe that uses active replication.
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Globe Server

Operations on a Globe object server.

Get the status of a specific local objectStatLR

Returns a list of all local objects for a given objectsListDSO

Returns a list of all local objectsListAll

Lets the server remove all local objects of a given objectUnbindDSO

Lets the server remove a local object of a given objectRemoveLR

Lets the server create a local object for a new distributed objectCreateLR

Lets the server bind to an object, even if it is already boundAddBinding

Lets the server bind to a given object, unless it is already boundBind

DescriptionMethod
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Object References and Contact Addresses (1)

The representation of a protocol layer in a stacked contact address.

Reference to a file in a class repositoryImplementation handle

A protocol-specific addressProtocol address

A constant representing a (known) protocolProtocol identifier

DescriptionField
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Object References and Contact Addresses (2)

The representation of an instance contact address.

String that is used to initialize an implementationInitialization string

Reference to a file in a class repositoryImplementation handle

DescriptionField
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Globe Naming Service

Iterative DNS-based name resolution in Globe.
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Replication (1)

The interface of the replication subobject as 
made available to the control subobject.

Indicate that the invocation on the semantics object has completedInvoked

Pass the marshaled invocation request to the replication subobjectSend

Indicate that a new method invocation has been locally requestedStart

DescriptionMethod
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Replication (2)

The behavior of the control subobject 
as a finite state machine.
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Examples of Replication in Globe (1)

State transitions and actions for active replication.

Next stateMethod callAction to takeState

STARTNoneReturn results to callerRETURN

RETURNInvokedinvoke local methodINVOKE

INVOKESendPass marshaled invocationsSEND

SENDStartNoneSTART

Modify method

STARTNoneReturn results to callerRETURN

RETURNInvokedInvoke local methodINVOKE

INVOKEStartNoneSTART

Next stateMethod callAction to takeState

Read method
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Examples of Replication in Globe (2)

" State transitions and actions with primary-backup replication.
STARTNoneReturn results to callerRETURN

RETURNInvokedinvoke local methodINVOKE

Next stateMethod callAction to takeState

INVOKEStartnoneSTART

Modify method at primary replica

Next stateMethod callAction to takeState

STARTNoneReturn results to callerRETURN

RETURNSendPass marshaled invocationSEND

SENDStartNoneSTART

Modify method at backup replica

STARTNoneReturn results to callerRETURN

RETURNInvokedInvoke local methodINVOKE

INVOKEStartNoneSTART

Next stateMethod callAction to takeState

Read method
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Summary (1)

Comparison of CORBA, DCOM, and Globe.

NoNoyesTrading service

NoYesYesDirectory service

Object dependentHard-codedFlexible (POA)Object server

NoYesYesMessaging

NoYesYesEvents

NoYesYesCallbacks

NoYesYesAsync. communication

YesYesYesSync. communication

BinaryBinaryIDL basedInterfaces

FewFrom environmentMany of its ownServices 

Distributed objectsRemote objectsRemote objectsObject model

ScalabilityFunctionalityInteroperabilityDesign goals

GlobeDCOMCORBAIssue

Continued …
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Summary (2)

Comparison of CORBA, DCOM, and Globe.

GlobeDCOMCORBAIssue

More work neededVarious mechanismsVarious mechanismsSecurity

NoBy transactionsYesRecovery support

By replicationBy transactionsBy replicationFault tolerance

NoYesYesTransactions

Separate subobjectNoneSeparate serverReplication support

Only intra-objectTransactionsTransactionsSynchronization

True identifierInterface pointerObject's locationObject reference

YesNoNoLocation service

YesYesYesNaming service

30
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J2EE: JavaTM 2 Platform, Enterprise Edition

Multitiered Distributed Application model

32

J2EE Components

" Application clients and applets are components that 
run on the client. 

" Java Servlet and JavaServer Pages  (JSP ) technology 
components are Web components that run on the 
server. 

" Enterprise JavaBeans  (EJB ) components (enterprise 
beans) are business components that run on the 
server. 
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J2EE Server Communications 

34

J2EE Web components  
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J2EE Business Components 

36
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Microsoft .Net
" A set of Microsoft software technologies for connecting information, people, 

systems, and devices. It enables a high level of software integration through the use 
of XML Web services—small, discrete, building-block applications that connect to 
each other as well as to other, larger applications over the Internet.
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Next class, we are going to study 
synchronization (Chapter 5).


