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PREFACE 
 

Distributed computing has gone through several generations over the years. Our interest is in the Third 
Generation Distributed Computing Environments (3GDCEs) that provide a collection of powerful 
services to support the e-business and m-business initiatives of today and tomorrow. Specifically, 
3GDCEs comprise a wide range of middleware services; Web Services that allow components to be 
published, discovered, selected, and invoked over the Web; and platforms that package many services to 
support mobile computing and EC/EB applications. This book gives a systematic analysis of 3GDCEs 
and shows how these environments can be used to architect and integrate modern applications.      

The book contents are based on selected chapters of the "eBusiness and Distributed Systems Handbook" 
(see the handbook outline below). The selected chapters have been updated and edited to present a recent 
and relevant view. The modules of this handbook can be purchased individually and can be, and have 
been, used to offer different professional and academic courses. However, over the past few years, some 
"usage patterns" have emerged. This book was created for a popular usage pattern --  many instructors 
and practitioners have used these chapters repeatedly as a text for courses on modern client/server 
systems or distributed systems. In addition, this book serves as a second edition of the book "Object-
Oriented Client/Server Internet Environments", A. Umar, Prentice Hall, 19971. The salient features of 
this classroom tested book are:      
 Examination of modern applications (CRMs, ERP, SCMs, emarkets) that  drive the enabling 

technologies.    
 Updated discussion of modern middleware  services with emphasis on Web, XML, Semantic Web, 

and Web Services.  
 Analysis of mobile computing and EC/EB platforms that are becoming available to support special 

purpose applications.   
 Approaches to architect solutions and integrate applications by using Web Services and components.   
 Several case studies and examples to illustrate the key points.   

 

e-Business and Distributed Handbook 
From Strategies to Working Solutions 
A, Umar, NGE Solutions, May 2003 

Note: * indicates that an updated version (August 2004) of the chapter is included in this book.  

 
MODULE (OVERVIEW): The Big Picture and Case Studies 
     *Chapter 1: e-Business and Distributed Systems – From Strategies to Working Solutions   

*Chapter 2: Case Studies  and Examples   
 

E-BUSINESS  APPLICATIONS, ARCHITECTURES, AND INTEGRATION 
MODULE (APPLICATIONS): e-Business Strategies and Applications   

Chapter 1: e-Business-- From  Strategies to Applications  
      *Chapter 2: e-Business Applications (CRMs, ERPs, eMarkets, SCM, ASPs, Portals) 

Chapter 3: From Strategies to Solutions – A Planning Methodology  
Chapter 4: IT Infrastructure – Overview of Enabling Technologies  
Chapter 5: Applications State of the Practice, Market, and Art   

                                                      
1 Although this is an old and outdated book, many instructors are still using it (I don’t know why). I still receive emails about a new 
edition, so here it is.   



 

 
 

 

MODULE (ARCHITECTURES): Solution Architectures Through Components      
*Chapter 1: Solution Architecture Overview   

      Chapter 2: Enterprise Application Architectures - A Component-based Approach  
Chapter 3: Enterprise Data Architectures in Web-XML Environments   
Chapter 4: Architecture Implementation: Concepts and Examples 
Chapter 5: Architectures  State of the Practice,  Market, and Art  

MODULE  (INTEGRATION): Enterprise Application Integration and Migration  
*Chapter 1: Integration with Existing (Including Legacy) Applications -- An Overview 
Chapter 2: Enterprise and Inter-Enterprise Application Integration (EAI/eAI)     
Chapter 3: Data  Warehouses and Data Mining for Integration 
Chapter 4: Migration Strategies and Technologies 
Chapter 5: Integration State of the Practice, Market, and Art 
  

ENABLING  IT INFRASTRUCTURE  (NETWORKS AND MIDDLEWARE) 
MODULE  (NETWORKS):  Network Services and Architectures in the Internet World  
      Chapter 1: Principles of Communication Networks   
      Chapter 2: Network Architectures and Interconnectivity 
      Chapter 3: Wireless and Broadband  Networks -- Next Generation Networks: 
      Chapter 4: IP-based Networks and the Next Generation Internet 

Chapter 5: Networks State of the Practice,  Market, and Art  
MODULE (MIDDLEWARE) : Application Interconnectivity Through Middleware 

*Chapter 1: Middleware Principles and Basic Middleware Services 
      *Chapter 2: Web, XML, Semantic Web, and Web Services 
      *Chapter 3: Distributed Objects, CORBA, Web Services, J2EE, .NET, SOAP, and EJB  
      *Chapter 4: Enterprise Data and Transaction Management  

*Chapter 5: Middleware State of the Practice, Market, and Art  
MODULE (PLATFORMS): Application Servers for Mobile and EC/EB Applications    

*Chapter 1: Mobile Application Servers 
*Chapter 2: e-Commerce Platforms for C2B Trade -- The Commerce Servers 
*Chapter 3: B2B Platforms and Standards -- The B2B Servers 
*Chapter 4: Platforms for Multimedia and Collaboration 
*Chapter 5: Application Servers State of the Practice, Market, and Art 
  

MANAGEMENT AND SUPPORT 
MODULE (MANAGEMENT): Management and Security     

Chapter 1: e-Business Management in Practice  
Chapter 2: Management Platforms for Network and Systems Management 
Chapter 3: Security Management-- Approaches and Technologies 
Chapter 4: Security Solutions -- Using Technologies to Secure Systems   
Chapter 5: Management State of the Practice, Market, and Art    

MODULE (TUTORIALS): Tutorials and Detailed Discussions on Special Topics  
     Chapter 1: Network Technologies -- A Tutorial  

Chapter 2: Object-Orientation, Java, and UML -- A Tutorial  
Chapter 3: Database Technologies and SQL -- A Tutorial 
Chapter 4: Web Engineering and XML Processing -- A Closer Look  
Chapter 5:  CORBA -- A Closer Look  

 

 

Conventions Used 
 

We will use the following conventions in this book. Highlighted italics are used to indicate definitions of 
new terms, italics are used for emphasis and bold letters are used for subject headings.    

Intended Audience and Recommended Usage   
 
 IS Managers who want to understand what they are managing  
 IS technical staff who want to understand why managers act as they do 
 IS students who want to get through their programs with minimal damage to their body and soul  
 Computer science students who want to link reality to their algorithm oriented courses in distributed 

systems   



    

 

 

 All others who just want to read books written by good people  
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Suggested Usage in a Course    
 

 I have developed and taught courses on distributed systems for more than a dozen years at different 
universities (University of Pennsylvania, University of Michigan, Rutgers University, and Fordham 
Universsity) and professional settings (Society of Manufacturing Engineers, Frost and Sullivan, and 
telecommunications sector seminars). Although the courses have evolved over the years and the content 
varies with audience, a recent and generic course description and outline follows.     
 

Course: Modern Distributed Systems 
 

Other Possible Titles for the same course:   
 Modern Client/server Environments   
 Object-oriented Client/Server Internet Environments  
 Middleware and the Web Technologies   
 e-Business/e-Commerce Technologies  

 
Course Description: This course introduces the main concepts of modern distributed systems with 
special emphasis on contemporary middleware, Web Services, platforms, and component-based 
architecture issues. The topics of this course continually evolve as new technologies and approaches 
emerge. The course starts with an overview of modern distributed systems and their role in supporting 
ebusiness initiatives and applications.  The key middleware services and Web technologies (Web clients, 
Web proxies, Web servers, XML and its variants, web gateways, and cookies) are covered with emphasis 
on Next Generation Web (i.e., object orientation of Web). Emerging application servers and approaches 
to build Web applications (e.g., Web Services, .NET, J2EE) are examined to illustrate practical 
applications. The course concludes with a discussion of how the most recent technologies such as 
components and Web services can be used to architect and integrate the modern large scale distributed 
applications. Several case studies, examples, and commercially available products are reviewed.   

 

Prerequisites:      
Basic course in IS/IT with some background in databases, object-orientation, and networks.  

 
Main Text:         
Umar, A "Third Generation Distributed Computing Environments", NGE Solutions, Inc. July 2004. 

  

Course Grade:     
 Two Projects that include hands-on experimentation with several packages  (200 points) 
 One Examination  (100 points)  
 Total: 300 points  

 



    

 

 

Course Outline  

     
Sessio
n  

Major Topic Readings  

1  Introduction and Overview Chapter 1 
2  Modern Distributed Applications (CRMs, ERPs, 

eMarkets, SCM, ASPs, Portals) 
Chapter 2 

3  Middleware Principles and Basic Middleware 
Services 

Chapter 4 

4  Web, XML, and Semantic Web  Chapter 5 
5  Web Services, .NET and J2EE   Chapter 6 
6  Enterprise Data and Transaction Management  Chapter 7 
7 Exam or project   
8 Mobile Application Servers Chapter 9 
8 e-Commerce Servers Chapter 10 
10 B2B Platforms and Standards -- The B2B Servers Chapter 11 
11 Platforms for Multimedia and Collaboration Chapter 12 
12 Component-based Solution Architectures   Chapter 14 
13 Enterprise Application Integration    Chapter 15 
14, 15 Exam, special topics, or project presentations   

     
 

Discussion of case studies, examples, commercial products, and  trends:   

The course uses several case studies, examples, and commercial products at different points in the course. 
This material is extracted from the following chapters:     
 Examples and Case Studies Chapter (Chapter 3)  
 Middleware State of the Practice, Market, and Art (Chapter 8)  
 Application Servers State of the Practice, Market, and Art (Chapter 13)  

 
  



 

 
 

 

Acronyms and Glossary of Terms 
 
ACL  Authorized control list  
ACM         Association of Computing Machinery 
ACSE        Association Control Service Elements 
AI          Artificial Intelligence 
AIA         Application Integration Architecture 
API   Application Programming Interface 
APPC        Advanced Program to Program Communications 
ANSI        American National Standards Institute 
ASN.1  Abstract Syntax Notation One 
ASP  Application service provider 
ASP  Active Server pages – A Microsoft technology for building  

server side code   
ATM  Asynchronous Transfer Mode – a packet switching technology  

used typically in high data rate networks  
ATM   Automatic Teller Machine – used in banking  
ATMF       Asynchronous Transfer Mode Forum 
BISDN       Broadband Integrated Services Digital Network 
BSP         Business System Planning 
B2B  Business to business 
B2C  Business to consumer 
B2E  Business to employee 
B2G  Business to government 
CAD         Computer Aided Design 
CAM         Computer Aided Manufacture 
CBX         Computerized Branch Exchange  
CCITT     Comité Consultatif Internationale de Télégraphique et 

Téléphonique (The International Telegraph and Telephone 
Consultative Committee) 

CGI  Common Gateway Interface - A Web gateway technology 
CICS        Customer Information Control System - an IBM mainframe  

transaction manager 
CIM         Computer Integrated Manufacturing 
CIO  Chief Information Officer 
CLNP        Connectionless Mode Network Protocol 
CLNS        Connectionless Mode Network Service 
CMIP        Common Management Information Protocol 
CMIS        Common Management Information Service 
CMISE       Common Management Information Service Element 
CMOT        Common Management Information Services and Protocol Over  
       TCP/IP  
CORBA  Common Object Request Broker Architecture 
COTS  Commercial off-the-Shelf 
CPU         Central Processing Unit 
CRM   Customer Relationship management  
CSF  Critical success factors 
CSMA/CD     Carrier Sense  Multiple Access/Collision Detect 
DAF/ODP     Distributed Application Framework/Open Distributed 

Processing 
DAS         Distributed Application System 
DBMS        Database Management System 
DCP         Distributed Computing Platform 
DCOM   Distributed Component Object Model 
DCRM        Distributed Computing Reference Model 
DCS         Distributed Computing System 



    

 

 

DDBM        Distributed  Database Manager 
DDBMS       Distributed Database Management System 
DDL         Data Definition Language – used in database management  
DDTMS       Distributed Data and Transaction Management System 
DFM         Distributed File Manager 
DIS         Draft International Standard 
DISOS       Distributed Operating System 
DML         Data Manipulation Language 
DNA         Digital Network Architecture 
DOD         Department of Defense 
DQDB        Distributed Queue Dual Bus 
DRDA        Distributed Relational Database Architecture (from IBM) 
DS          Directory Services 
DSL  Digital subscriber loop  
DTM         Distributed Transaction Manager 
DTMS        Distributed Transaction Management System 
EAI  Enterprise application integration 
EB  Electronic Business 
EC  Electronic commerce  
EDI  Electronic Data Interchange 
EJB   Enterprise Java Beans 
ERP   Enterprise Resource Planning 
ES-IS       End System to Intermediate System 
ETSI   European Telecommunication Standards Institute 
FAP         File Allocation Program (Procedure) 
FDM         Frequency Division Multiplexing 
FDDI        Fiber Distributed Data Interface 
FEP         Front End Processor 
FMS         Flexible Manufacturing System 
FTAM        File Transfer, Access, and Management 
FTP         File Transfer Protocol 
GDMO   Guideline for Definition of Managed Objects 
GUI         Graphical User Interface 
IEEE        Institute for Electrical and Electronic Engineers 
IDL  Interface Definition Language – used in CORBA and other  

distributed object middleware services  
I/O         Input/Output 
IMS         Information Management System - IBM DB/DC system on  

mainframes 
IRM  Information resource management – a management methodology  
IP          Internet protocol 
IPC         Interprocess Communication 
ISDN        Integrated Services Digital Network 
ISO         International Organization for Standardization 
ISP  Internet service provider 
IT          Information Technology 
ITU   International Telecommunications Union 
ITU–T  International Telecommunications Union – Telecommunications  

Services Sector 
JDBC  Java Database Connectivity 
J2EE  Java Version 2 Enterprise Edition  
LAN         Local Area Network 
LDBMS       Local Database Management System 
LLC         Logical Link Control 
LU          Logical Unit - an endpoint in the IBM SNA environment 
MAN         Metropolitan Area Network 
MAC         Medium Access Control 



 

 
 

 

MAP         Manufacturing Automation Protocol 
Mbps        Million bits per second 
MHS         Message Handling Service 
MIB  Management information base - used in network management 
MIPS        Million Instructions Per Second 
MMS         Manufacturing Messaging Specification 
MOM  Message oriented middleware 
MVS         Multiple Virtual System - operating system on IBM's  

mainframes 
MUX         Multiplexor 
NAS         Network Application Support - DEC's open architecture 
NBS         National Bureau of Standards 
NCP         Network Control Program - a component of IBM's SNA 
NFS         Network File Services - SUN Microsystem's File System for 

Networks 
NIST        National Institute of Standards and Technology 
NLM         Network Loadable Module (A Novell Netware feature) 
NM          Network Management 
NMF  Network Management Forum 
NML  Network Management Layer 
NMS         Network Management System 
NOS  Network Operating Systems – typically indicates a LAN  

operating system (e.g., Novell Netware)  
NSP  Network service provider (e.g., UUNET) 
OAG  Open Application Group – a standards organization 
ODBC  Open Database Connectivity – a de-facto standard for remote 

SQL 
ODIF        Office Document Interchange Format 
OEM  Original equipment manufacturer 
OMG   Object Management Group  
OODBMS      Object-Oriented Database Management System 
OOPL        Object-Oriented Programming Language 
OS   Operating System 
OSF         Open Software Foundation 
OSF-DCE     OSF Distributed Computing Environment 
OSF-DME     OSF Distributed Management Environment 
OSI         Open System Interconnection 
OSS  Operations support systems - for telecom network  

provisioning   
QoS  Quality of Service 
QMP  Queued Message Processing  
PBX         Private Branch Exchange 
PCM         Pulse Code Modulation 
PGP  Pretty Good Privacy 
PU          Physical Unit - used in IBM's SNA 
RDA         Remote Database Access 
RTS         Reliable Transfer Service 
RPC         Remote Procedure Call 
SAA         System Application Architecture - IBM's "Open" Environment 
SCM  supply chain managemnt 
SDLC        Synchronous Data Link Control - Layer 2 Protocol in IBM's 

SNA 
SET  Secure Electronic Transaction – a security standard 
SIF  Synchronous Optical Network (SONET) Interoperability Forum 
SQL         Structured Query Language 
SMDS        Switched Muli-megabit Data Service 
SML  Service-management layer - used in telecom network  



    

 

 

services  
SNA         System Network Architecture - IBM's Network Architecture 
SNMP        Simple Network Management Protocol - TCP/IP Network 

management Protocol 
SOAP  Simple Object Activation Protocol – part of Web Services 
SONET       Synchronous Optical Network 
SSL  Secure socket layer   
TCP/IP      Transmission Control Protocol/Internet Protocol 
TCP         Transmission Control Protocol 
TDM         Time Division Multiplexing 
TMN   Telecommunications managed network 
TOP         Technical and Office Protocol 
UDDI Universal Description, Discovery and Integration - a registry 

for Web Services  
UDP         User Datagram Protocol - a protocol that runs on IP  
VAN  Value-added Network 
VPN  Virtual  Private Network 
VT          Virtual Terminal 
VTAM        Virtual Telecommunications Access Method - a component of  

IBM's SNA 
VXML    Voice eXtensible Markup Language  
WAN         Wide Area Network 
WAP   Wireless Application Protocol   
WML   Wireless Markup Language 
WS  Workstation 
WSDL  Web Services Definition Language  
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