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Distributed ????
 Is it Distributed Computing?
 What is Distributed Computing?
 Distributed Computing Vs Computing Environment.
 What environment !!!!
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Flash Back……..N O W Network Of Work Stations
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DCEDCE is an architecture defined by the Open
 Software Foundation (OSF) to provide an Open Systems platform to address the challenges of distributed computing.
 The DCE supplies a framework and toolkit for developing client/server applications.
 Framework-is a re-usable design for a software system that include support programs, code libraries, a scripting language, or other software to help develop and glue together the different components of a software project.
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The Frame Work Includes :-Remote Procedure Call (RPC) mechanism known as
 DCE/RPC.
 Naming (directory) Service.
 Time service.
 Authentication service.
 Authorization service.
 Distributed File System (DFS) known as DCE/DFS.
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History……UNIX WARS In mid 1980’s- 2 verisons of Unix
 BCD – University of California,Berkeley. System V- AT & T
 Vendors formed the X/Open standards group -1984, compatible open systems.
 AT & T + leading BSD Unix vendor Sun Microsystems started work in 1987 on a unified system.
 System V Release 4 (SVR4).
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Wars Continued 1988- Other Unix licensees + Sun MicroSystems formed the
 Open Software Foundation (OSF). 1988- AT&T and another group of licensees responded by
 forming UNIX International. The war continued between OSF and the UI with X/Open holding
 the middle ground. 1993- Microsoft took the advantage and released Windows NT
 which is a family of operating systems high-level-language-based, processor-independent, multiprocessing, multiuser operating system with features comparable to Unix.
 1993- the major participants in UI and OSF formed the Common Open Software Environment (COSE) alliance. In June, AT&T sold its UNIX assets to Novell, and in October Novell transferred the Unix brand to X/Open. The following year, UI and OSF merged, and the combined entity retained the OSF name.
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Consequences… DCENetworking hype & research on RPC.
 Re-building the various utilities on a single “official” RPC mechanism, OSF offered a major advantage over SVR4, allowing any DCE-supporting system (OSF/1) to interoperate in a larger network.
 The DCE system was, to a large degree, based on independent developments made by each of the partners.
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Contributions to DCEDCE/RPC - Network Computing System (NCS)
 created at Apollo Computer.
 Naming service - Digital.
 DCE/DFS -Andrew File System (AFS) by CMU.
 Authentication system –Kerberos.
 Authorization system -Access Control Lists (ACLs).
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DCE Today..DCE offers a fairly complete C-based system for network computing.
 Any machine on the network can authenticate its users, gain access to resources, and then call them remotely using a single integrated API*.
 With the rise of the Internet, Java and web services ,Microsoft’s DCOM and ODBC systems, use DCE/RPC as their network transport layer.
 OSF and its projects eventually became part of The Open Group, which released DCE 1.2.2 under a free software license on 12 January 2005.
 * An application programming interface (API) is a set of functions, procedures or classes that an operating system, library or service provides to support requests made by computer programs.
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ArchitectureThe largest unit of management in DCE is a cell.
 The highest privileges within a cell are assigned to a role called cell administrator, who is a real OS-level user.
 Privileges can be awarded to or removed from the following categories : user_obj -Owner group_obj -Group memberother_obj -Any other DCE/non-DCE principal.
 All principals from external cells are treated as “foreign”.
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Major Components of DCE Cell:The security server that is responsible for
 authentication .
 The Cell Directory Server (CDS) that is the repository of resources and ACLs.
 The Distributed Time Server that provides an accurate clock for proper functioning of the entire cell. Modern DCE implementations such as IBM’s are fully capable of interoperating with Kerberos as the security server, LDAP for the CDS and the Network Time Protocol implementations for the time server.
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Services of DCERemote procedure call (RPC)
 Directory Service
 Security Service
 Time Service
 File Service
 Threads
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Remote Procedure CallA procedure call is a method of implementing the
 Client/Server Communication.
 The procedure call is translated into network communications by the underlying RPC mechanism.
 In DCE RPC, one or more DCE RPC interfaces are defined using the DCE interface definition language (IDL). Each interface comprises a set of associated RPC calls (called operations), each with their input and output parameters.
 The IDL when compiled generates data structure definitions and executable stubs for both the client and the server. The matching client and server executable stubs handle the necessary data transformations.
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Directory ServiceThe DCE Directory Service advertises that the
 server supports the new interface defined using the IDL.
 DCE Security Service also ensures that only authorized client end users can access the newly defined server function.
 The DCE Directory Service is a central repository for information about resources in the distributed system. Typical resources are:
 Users Machines RPC-based services.
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The DCE Directory Service consists of several parts:Cell Directory Service (CDS): The CDS manages a
 database of information about the resources in a group of machines called a DCE cell.
 Global Directory Service (GDS): The Global Directory Service implements an international, standard directory service and provides a global namespace that connects the local DCE cells into one worldwide hierarchy.
 Global Directory Agent (GDA): The GDA acts as a go-between for cell and global directory services.
 Directory Service programming interface: Both CDS and GDS are accessed using a single Directory Service application programming interface (API).
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Security ServiceThere are three aspects to DCE security:
 Authentication: This identifies that a DCE user or service is allowed to use the service.
 Secure communications: Communication over the network can be checked for tampering or encrypted for privacy.
 Authorization: This issues the permission to access the service.
 These are implemented by several services and facilities which include the Registry Service, Privilege Service, Access Control List (ACL) Facility, and Login Facility.
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Time ServiceThe DCE Time Service (DTS) provides
 synchronized time on the computers participating in a Distributed Computing Environment. DTS synchronizes a DCE host’s time with Coordinated Universal Time (UTC), an international time standard.
 DTS also provides services which return a time range to an application ,and which compare time ranges from different machines.
 This is used to schedule and synchronize events across the network.
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File ServiceThe DCE File Service (DFS) allows users to
 access and share files stored on a File Server anywhere on the network, without having to know the physical location of the file.
 The File Service achieves high performance, particularly through caching of file system data. Many users can access files that are located on a given File Server without a large amount of network traffic or delays.
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ThreadsDCE Threads supports the creation,
 management, and synchronization of multiple threads of control within a single process. This component is conceptually a part of the operating system layer, the layer below DCE.
 All operating systems do not provide a threads facility and DCE components require threads be present,so this user-level threads package is included in DCE.

Page 22
						

DCE BenefitsSecurity – The DCE Security Server authenticates all users and
 servers.
 Lower maintenance costs - The use of formal interface definitions by DCE RPC allows any number of programmers to write applications that communicate correctly, while keeping versions and configurations in sync. The interface definition can be maintained and versioned, and the version number compiled into the application will ensure that each client finds a compatible server.
 Scalability and availability - The use of replication for both security and directory servers aids in network response time, as well as service availability.
 Reduced risk - DCE is a proven technology, which has been successfully deployed for years at hundreds of large organizations .
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ReferencesDistributed Operating Systems & Algorithms, by Randy
 Chow and Theodore Johnson, 1997
 http://middlewares.wordpress.com/2007/12/28/introduction-to-the-distributed-computing-environment/
 www.opengroup.org/dce
 www.entegrity.com/products/dce/dce.shtml
 www.ieeexplore.ieee.org
 http://en.wikipedia.org/wiki/Distributed_Computing_Environment
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