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This part is designed to present the essential background information
about enterprises and position Java 2 Enterprise Edition (J2EE) as a
suitable technology that attempts to solve a significant number of
problems faced by these enterprises. The main focus of this part is
to elucidate the emergence of J2EE technology on the enterprise
scenario. This part also attempts to provide a bird’s-eye-view of an
enterprise and the various issues and challenges faced by them.
The non-functional quality requirements of an enterprise application
and its importance to an enterprise is discussed in this part, and an
attempt has been made to highlight the complexities that arise due to
the conflicting nature of these enterprise application quality parameters and their relative importance to the organization.
This part also strives to bring out the emergence of java technology in
the enterprise arena and provide an overview of J2EE technology.
Efforts are made to show how J2EE could address different aspects of
the enterprise requirement, particularly those of the non-functional
quality parameter aspects of the enterprise.
There are five chapters in this part. Chapter 1 is an introduction to
the enterprise, its challenges and issues. Legacy systems and their
importance to large enterprises is discussed here. Chapter 2 is on
the essentials of the solution to the enterprise. The vastness of the
problems faced by the enterprises and the need of an architect who
could address the dynamic nature of the problems of an enterprise is
presented here. In Chapter 3, the importance of the systemic qualities
and the architectural views are discussed. Chapter 4 presents an
overview of J2EE technology and explains some of the crucial aspects
of this technology as an enterprise platform. In Chapter 5, the
suitability of J2EE technology is weighed against other possible proprietary solutions.
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Chapter 1
Introduction

DWhat is an Enterprise?
DEnterprises and Systems
DDiversity in the Enterprises
DGrowth in Enterprises
DEnterprises and Legacy
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1.1 WHAT

IS AN

ENTERPRISE?

An ‘Enterprise’ may be defined as an organization created for carrying out
business ventures. This term is applicable to all those businesses that could
encompass corporations, small businesses, non-profit organizations, government bodies, military and other kinds of organizations. However, in practice,
this term is generally applied more appropriately to organizations that are larger in size as well as distribution. Enterprises are those organizations whose
business activities span over different geographical areas, deal with multiple
products and/or services and support a large number of transactions.
Enterprises are essentially large in size and deal with problems that are
potentially complicated in nature and often plagued by issues such as management of businesses and transactions, maintaining records, coping with
multiple language and cultural barriers and other business-related issues. In
order to manage the business well and be competitive in the market and at the
same time be profitable, enterprises often depend on the automation of business activities.
As shown here, Figure 1-1 highlights some of the complex scenarios that are
faced by the enterprises in general.

1.2 ENTERPRISES

AND

SYSTEMS

Invention of computers and business machines were a boon to many of these
large organizations. These computer systems and business machines were
capable of handling larger volumes of work with comfortable speed and
better accuracy. Many large enterprises including business houses, military,
governmental departments, research and development establishments and
educational institutions could benefit by the introduction of such systems.
Although the first large-scale application was for the Census activity of the
United States of America, the first ever computer application in the business
was the use of computers as a ‘ledger machine’ at a small restaurant in the
United Kingdom. The adoption of computers by businesses, small or large,
has been on the rise since then. Almost no business has gone untouched by
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FIGURE 1-1
Enterprises and the nature of complexities:The business processes of large
enterprises are complex in nature.The enterprises need to be managing, as
a part of the process, many items such as MRP, ERP, CAD/CAM, Data and
Databases, documents etc.
the computers and information technology. Figure 1-2 attempts to display
some of the major enterprises affected by the computers and software tools.
As the development and establishment of computers and hardware helped
enterprises to tackle many of the complexities of the business process, the need
for meeting the growing requirements of business spurred the research and
development in the field of computers and related systems, in a recursive
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fashion. Evolution of the technologies such as Client/Server and Distributed
Computing technologies and the emergence of Internet and World Wide Web
took the business world and organizations by storm.
Exponential advancements in these fields, coupled with the proliferation of
systems and technologies affordable to the businesses as well as individuals

MANUFACTURING
AUTOMOBILE
BANKING

RETAIL
SYSTEM

CHEMICAL

TRANSPORT
PHARMA
HEALTH CARE

FIGURE 1-2
Influence of Information Technology over the enterprise businesses: IT has
become a pervasive technology. Systems, devices, software and related
technologies touch almost all aspects of the enterprise business. Some of
the enterprises that immensely depend on IT are manufacturing,
Automobile, Financial and Banking are shown in this figure.
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took the enterprises to another dimension all together. While the enterprises
could visualize tremendous opportunities for growth and diversification due
to such advancements, they also realized the problems, complexities and issues
of a different nature.

1.3 DIVERSITY

IN THE

ENTERPRISES

The development in the systems and software solutions over the past few years
has been exponential in nature. There has been growth as well as diversification
in hardware, software and related technologies, resulting in the creation of an
industry by itself, termed Information Technology (IT). Tremendous growth has
been seen in the hardware as well as the software industries, resulting in the proliferation of companies specializing in niche areas of enterprise problems. Data
and database-related, documentation and document processing, process and
workflow, Computer Aided Design (CAD)/ Computer Aided Manufacturing
(CAM)/ Computer Aided Engineering (CAE) and analysis, graphics and multi
media, and so on are some of the areas that form part of the enterprise activities.
Figure 1-3 shows some of the areas of the enterprises that are of significance.

1.4 GROWTH

IN

ENTERPRISES

The growth in an enterprise is usually accompanied by the growth in a number
of things such as the number of users and load, geographic expansion including
multi-national and multilingual, multiple systems, architecture and solution
that could be compatible (or less compatible) with the business interests of the
existing enterprise. Furthermore, growth in the enterprise, at times, need not be
necessarily organic in nature. Mergers and acquisitions, takeovers—hostile or
friendly, diversification in the line of business etc. present unique problems to
the enterprises, in terms of managing the business and sustaining the growth.
While the purpose of growth is to sustain and profit, the task of managing the
enterprises usually falls on to the systems and software.
The systems and software in any enterprise are heterogeneous in nature. One
of the major requirements for an enterprise would, therefore, be to integrate
these systems so that they cumulatively contribute to the productivity of the
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FIGURE 1-3
Areas and themes that are of immense Importance to enterprise
businesses: Growth of an enterprise depends on many aspects. Some of the
aspects have pronounced effect on the growth. Hardware and application
software, products and services management of employees, partners,
customers, supply chain etc are shown here.
enterprise. Integration of all these systems and software in a large enterprise is
still considered a challenging task.
The systems and software acquired (or developed in-house) by an enterprise
is usually over a period of time. Many of the large organizations, which
have a history of early adoption of such systems, take long periods of time to
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stabilize the process. However, since the changes transpiring in the technologies of systems and software are far more rapid than that of the stabilization
period for these enterprises, most of them face problems in adapting to
exploiting the newer technologies/environments.
Shifting to newer systems and changing over to a newer environment demand
‘migration’. While migration is technically feasible, most of the large enterprises face a plethora of problems in migrating to the newer environment.
Many enterprises have several pressing reasons to maintain certain ‘parts’/
‘portions’ of the existing systems and environments and integrate the same to
the newer technology. Such existing systems and software are considered as a
‘legacy’ from the previous era.

1.5 ENTERPRISES

AND LEGACY

1.5.1 What is Legacy?
Legacy is a commonly encountered term in the field of IT. Legacy, as the term
means in the English language, stands for something which has been inherited
from the past. In the present context, the term Legacy carries a similar
meaning. Legacy represents a collective set of application software, data
structures, operational environments and the hardware that an enterprise had
adopted earlier. Many of the existing mainframe systems, software and tools
that are still in use on such systems considered ‘irreplaceable’, are referred
to as ‘legacy’. Figure 1-4 portrays the legacy systems, such as mainframes,
that are of importance to many of the enterprises. Many of the enterprises
carry over legacy systems and processes due to historical reasons. Legacy
systems and software might be very important for the main line of business of
the enterprise, and it might be that they cannot be replaced due to many
non-technical reasons. Integration of such systems and processes in the
enterprise present additional problems as the enterprises grow. Legacy
Integration or Legacy Modernization might involve many things, including
use and supporting the existing database, use and supporting the Online
Analytical Processing (OLAP) and Online Transaction Processing System
(OLTP) systems.
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1.5.2 Constituents of Legacy
Enterprises could inherit many systems, software and tools. These systems and
the corresponding applications running on them could be very important
for the organization’s business needs. These applications could be handling
business logic that might have been developed over many years and could be
crucial for the sustenance of the enterprise itself. The enterprises, therefore, are
interested in either maintaining or modernizing these inherited portions of

Dumb Terminals

Dumb Terminals

Mainframe
Dumb Terminals

Dumb Terminals

Dumb Terminals

Dumb Terminals

FIGURE 1-4
Legacy Systems in the enterprises providing a ‘Centralized Model’ for
enterprise processes:All enterprise applications were located in Mainframe
systems. Users needed to connect to them using ‘dumb’ terminals and execute ‘batch’ jobs as a part of business process.
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the system with the current main stream of the business. Some of the reasons
for continuing this could be attributed to factors such as:


Investment and recovery of the same



Stable, but complicated which the management do not want to disturb



Code and Maintenance problems



Valuable, difficult or expensive to translate to newer system.

Some of the parts of the legacy that the enterprises prefer to hold and maintain could be:


Mainframe and related hardware



Online Transaction Processing (OLTP) system on the mainframe or
other similar hardware



Online Analytical Processing (OLAP) system on the mainframe or
other similar hardware



Proprietary programs that deal with proprietary file and database
management systems (DBMS)



Proprietary database management systems and Relational Database
Management Systems on the mainframe or other similar hardware

Some of these constituents are discussed in brief in the following sections
1.5.2.1 Online Transaction Processing
The Online Transaction Processing (OLTP) system may be described as a set
of programs that owns the responsibility for ensuring transactions leading to
concrete business deals. These deals are normally connecting either businessto-end users (B2C) and/or business-to-business (B2B). Some of the examples
that may be cited in this case are applications leading to banking transaction,
money/mail order of cash, airline ticket reservation, train/bus reservation, etc.
One of the most popular application suites in OLTP are Customer
Information Control Systems (CICS) on the IBM mainframes.
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1.5.2.2 Online Analytical Processing
The Online Analytical Processing (OLAP) system is a more comprehensive
and complex system that is multi-faceted and multi-dimensional in nature
than the OLTP systems. An OLAP system may be defined as a category of
applications and technologies for collecting, managing, processing and presenting multi-dimensional data for analysis and management purposes.
The OLAP systems are a bunch of systems and programs that aid the management of large enterprises in many areas. The OLAP systems are capable of
capturing and analysing the raw data into meaningful data with speed and
efficiency. These systems are capable of fast data-processing and able to
compute several multi-dimensional views of the required data that will help
the management to quickly and easily comprehend the ongoing scenario of
the enterprise process.
There are many applications capable of doing analytical processing, and
these applications are available on several systems and hardware. However, to
distinguish these systems from the OLAP systems, FASMI, a unique test is
suggested. The term FASMI stands for:


Fast



Analytical



Shared



Multi-dimensional



Information

The following subsection provides some details on the how and what each of
the letter in the term FASMI stands for.
Fast The systems and programs are expected to return the responses in a record
time. For example, it should not take longer than 5 seconds for the response.
And any response delayed by more than 30 seconds is considered a waste.
Analytical The system is capable of analysing the data based on the business
logic of the enterprise, as well as performing a variety of statistical analysis on
the current data in question.
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Shared The system is capable of sharing the data with multiple users
and has the capability of read lock/read-write lock the shared data as per
the security policies of the enterprise without leading to any corruption
of data.
Multi-dimensional This is one of the most important features of the OLAP
systems. These systems must be capable of providing multiple and multidimensional conceptual views of the data, including support to hierarchies
and multi-level hierarchies, as required by the enterprises.
Information This is the data as well as the metadata of the enterprise. The
OLAP systems are expected to collect as well as compute the data that is
required for analysis. The amount of data that may be required for any
business or statistical processing could be very large (in terms of megabytes or
even gigabytes) and the system should be capable of holding and processing
this data.
1.5.2.3 Databases, Flat files and Proprietary Datastorage systems
Enterprises, earlier, stored the data in a variety of formats. This is particularly
true of the time before E. F. Codd proposed the 12 rules of Relational
Database Management Systems (RDBMS). The data stored in these enterprises were in different formats. Other than flat and proprietary file systems,
the popular way of storing and retrieving the data was in database formats.
Long before the advent of RDBMS, the data were stored in two other different formats. They were:


Hierarchical Databases



Network Databases

Hierarchical Databases These databases, as illustrated in Figure 1-5, treat the
data in hierarchical fashion. The data stored in such databases need to have a
parent-child relation. While these databases were well suited for small and
infrequently changing data, this system suffered due to a few important inherent problems. Repetition of the data, inefficient data retrieval, redundancy,
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FIGURE 1-5
Hierarchical Databases indicating the relationship between the individual
pieces of data: Each of the colour-coded blocks indicates the data.The relationship between different sets of data can be shown in the form of a tree
structure, indicating parent—child hierarchy relation.
strict populence-schema1 of the data, etc might be sighted as some of the reasons for the unpopularity of these databases.
Network Databases The network databases emerged after that of hierarchical
databases. This model, as illustrated in Figure 1-6, fixed some of the problems
of the hierarchical databases, particularly that of the redundancy. However,
these databases suffered from issues such as inflexibility, implementation and
other problems.
1 In Hierarchical databases, one cannot populate a child table until it has already been incorporated into the parent table. In enterprise environments, such strict schema populating
restrictions are considered a hindrance.
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FIGURE 1-6
Network Databases indicating the relationship between individual pieces of
data: Each of the colour-coded blocks indicates a data. The relationship
between the individual blocks shows a ‘networked’ relation.
1.5.3 Legacy and its Importance
As indicated in the above sections, the enterprises often consider these legacy
items important and require that the newer systems need to provide appropriate support to these systems. It is also be possible that these new and
advanced systems may not provide some of the specialized services that have
been offered by these systems, such as OLAP, for example. It is therefore
imperative to provide integration to such systems, and the enterprises consider that to be an important link in the ongoing business process.

1.6 NEEDS

OF THE

GROWING ENTERPRISE

As the enterprises evolve and grow, the needs of the enterprises change.
The enterprise requirements become more stringent and demanding. The
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requirements of the growing enterprises vary. However, qualitatively, the following are a few of the most important requirements that any of the evolving
enterprises look for:


Maintenance of the existing systems



Migration of the old system in part/full if not found feasible to maintain the existing system



Integration of the new system with the existing systems



The necessity of the new system to scale up, based on load and demand



Ability of the new system to be available to clients, partners and
employees when necessary



The new system should authenticate and authorize all the users of the
enterprise application



Ability of the new system to operate in a secure environment



Ability of the system to be flexible to adapt to the changing needs of
the enterprise



The performance of the new system should be acceptable to all users



Robustness of the new system



Ability of the new system to operate reliably



The new system should be available at all times to the users. Some of
the enterprises could demand the availability by fixing the availability
metrics at 99.999%2.

The points highlighted above indicate, at the gross level, the requirements of
an enterprise. The degree of the requirements may vary for different organizations and the requirements of an enterprise. Some of the requirements are
discussed in some detail in the following subsections.
2 The availability metrics stated here is some times referred to as ‘five nines’. Indeed such
availability (and the related reliability) requirements demands that the unscheduled downtimes (for whatever reasons) cannot be more that 5 minutes in 365 days, and the systems
operating 24×7.
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1.6.1 Possibility of Migration
Some of the enterprises may opt for a migration path, fully or partly, to newer
environment. However, some of the organizations may find migration to
an entirely new environment both expensive and prohibitive in terms of
culture. Also, in a few cases, migration may be impossible due to reasons
such as:


Technology obsolescence



Unavailability of resources



Unavailability of the ‘source code’



Unsupported hardware and/or operating environment

1.6.2 Secure Environment
The emergence of Internet and World Wide Web has made worldwide access
to an enterprise possible. The enterprise systems can now be accessed from the
desktop or even using the mobile devices. This has led to the situation that
the ‘data is out there’. This poses serious security issues for both the enterprises as well as the stakeholders of the enterprise. It is therefore important
for the enterprise to provide a secure environment, to ensure the access of
systems and information to the right users, protect the information from
unauthorized access, and prevent the information from corruption and
misuse.

1.6.3 Reliable Transactions
Many of the enterprises could be supporting applications that lead to some
kind of transactions. As the business transaction could be taking place ‘online’
and across geographical boundaries, it is crucial for the enterprise that the
transaction transpires in a reliable manner. The enterprise information needs
to be consistent and the data integrity needs to be ensured when the transaction
takes place. Failure to provide a reliable transaction to enterprises, particularly in
the financial and banking sector, could prove costly.
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1.6.4 System Availability When Accessed
As the businesses and enterprises are sprawling, the number of clients attempting to access the enterprise system could grow large. Depending on the nature
of the business of the enterprise, the systems might need to support large
numbers of users. When a user attempts to access the enterprise resource, the
system should be available for accessing the enterprise resource. Online Stores
and Online Stock-broking firms are a few of the examples of enterprises that
need to cater to a very large number of users.

1.6.5 Scaling to meet Loads
When a large number of users try to access the enterprise system simultaneously, the load on the enterprise systems increases. The loads could be nonuniform in nature. For example, while the load on the system could be very
high during the weekends, it could be moderate to manageable during the
weekdays. Again, it could enormously increase during holidays and occasions
such as New Year or Thanks Giving day3. Generally, the enterprise systems are
designed for a certain number of users. However, when the number of users
increases, the ability of the system to take up the load beyond a specific point
is affected. As a result of this, the system may behave in an undesirable manner. The undesirable behaviour in the systems includes slow and sluggish
responses, hanging of the server systems and could even lead to the crashing
of the server systems in certain cases.

1.6.6 Quick Response When Accessed
The users of the enterprise system expect to complete the transaction in a
short time. For example, a shareholder (or a stock-broker) intending to trade
the stock will be extremely sensitive with respect to the quickness with which
he can successfully trade. The response of such systems needs to be very high.
It is important that the system ensures a quick and timely response to the user
of the enterprise system during the transaction.
3 The examples given here are scheduled calendar holidays. Loads may unexpectedly increase
due to situations such as 9/11.
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1.7 SUMMARY
Enterprises are large-growing organizations whose businesses could be transacted globally and whose needs are dynamically changing. The requirements
of these enterprises are dynamic in nature. Moreover, the requirements are
growing and the changes in the requirements are accelerating in nature.
Most of the large enterprises have successfully adopted IT systems and
applications to meet the challenges and complexities of the business. While
the businesses needs are driving the advancement in the IT technology,
advances in the IT technology is accelerating the enterprise growth in an
exponential manner. This is leading enterprises into newer dimension of
problems and issues.
Many enterprises need to carry over systems and applications from the
previous era. These legacy systems and applications could be very valuable to
the business needs of the organization and need to be integrated with the
newer technology. These growing enterprises need to quickly and efficiently
get adjusted to the newer environments, efficiently integrate the legacy
systems, and meet several crucial systemic qualities for sustenance and growth
in the future.

1.8 REVIEW QUESTIONS
1. What is an enterprise?
2. What constitutes Legacy Systems?
3. Why are the requirements of the enterprises changing?
4. Why do enterprises consider it important to integrate legacy systems
to the newer enterprise applications?
5. Which of the requirements are of importance to your enterprise?
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