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Abstract
Many organizations are still faced with the problem of converting applications
written in Legacy compilers such as COBOL, Pascal, and FORTRAN etc into
internet compliant applications. This has become necessary because most
internet-based applications are written in C++, Java, and MS.Net. The
objective of this paper is to show how information system integration can aid in
the forward engineering of legacy system. Software Re-Engineering covers the
examination and alteration of Legacy systems in order to rebuild it according
to modern software engineering methods and technologies in a forward
engineering process. Information system Integration provides a means for both
understanding and capturing knowledge about the application and its domain
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and re-developing the system based on changed requirements. Information
system Integration helps to rebuild any Legacy by adopting modern software
engineering principles, methods, and technologies, which allow systems to
share data and information, interoperate and reduce heterogeneous
architecture. Engineers over the years have devised many modernization
techniques. This paper evaluates the use of information system integration as a
veritable technique for transformation of legacy systems.

Currently, in the world today organizations using software systems are under
pressure of reducing cost of running the business and improving performance.
Organizations have adopted information system integration for the re-engineering
processes of the systems. Use of information systems to re-engineer legacy system has
different advantages. Information systems help in maintaining integrity among multiple
systems. Likewise, they ease maintenance processes to the software used. In addition,
the systems help in streamlining business processes therefore increasing efficiency.
There are five levels of integrating information system, which include data, data
management, middleware, application and user interface (Bizer, 2003). Similarly, there
are different methods used to approach integration at each level. Integration by common
data storage is one method used to integrate. In this case, the data stored is moved to a
new location. Secondly, it is uniform data access, where integration is performed to the
data. Thirdly, it is integration by middleware in which functionalities, which are
reusable, are provided to solve integration aspects. Fourthly, involves application
integration where integration uses programs that can return integrated results, as well as
accessing several data sources to the customer. These approaches are managed by
several information systems. One of the foremost information systems is data
warehouses where systems use the approach with common data storage for integration.
Subsequently, FDMS (Federate Databases Management Systems) is an information
system used. These systems provide solutions for uniform access to the data by
integrating data from the local databases. The third information system is the use of
web-services to integrate. This is where web services are used to integrate data using
XML based messages. Likewise, data communicated in exchange must be agreed (Gold-
Bernstein and William, 2005).

Theoretical Framework

Software systems lifetime is remarkably inconsistent though some remain
operational for many years. Nevertheless, failure of any service of a system may lead to
serious effect. Change and continuous evolvement of organization activities affect
software system used and this makes the legacy systems complex. Legacy software
systems are those systems that have become obsolete with time, though still remain
valuable assets for a company because of its made-to-measure approach to meeting the
company’s needs. With a breakneck pace of the development of modern technologies
sometimes it’s difficult to remain abreast in terms of the company’s infrastructure. In
this case, a legacy systems need to be redesigned properly so that they can integrate with
other applications so they exchange data and information. However, scrapping legacy
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systems and replacing them with more modern software involves significant business
risk. The various risks associated with replacing legacy systems with modern software
(Warin et al, 2006) include; (a) rare complete specification of the legacy system thus;
ways to specify new system functionally identical to a system in use is complex. (b)
Methods and business processes are inextricably inter-twined. When system software is
changed, the processes also change. (¢) Business rules embedded in the software are not
documented somewhere else. This may lead to loss of organization relevant information.
(d) The development of new software is extremely risky since unexpected problems
arise with the new software system (Zhibiao and Martha, 1994).

Legacy system has different characteristics. Some of the characteristics include
high cost of maintenance, lack of technical expertise, poor understanding, Backlog of
change request, obsolete support software and critical business among others. There are
different reasons in which legacy system are not designed to accommodate changes. One
of the reasons is that the system was designed for immediate needs but not for long term.
In addition, some constraints were satisfied by the legacy system development.
Assessing the feasibility of determining the result of changes and making changes is
necessary before attempting any change. To understand legacy system integration
challenge different things need to be addresses. They include performance, operation,
design, and functionality of the system. Likewise, types of changes need to be
anticipated. Another problem emerging from legacy system integration is poor
documentation due to the emergence of the new system capabilities. Different
architectural problems are selection, scaling and distribution, design elements
composition, physical distribution, functionality assignment, data access and protocol
communication among others. Constraints in legacy system integration include
semantics, connectors, and components. During legacy system re engineering,
documentation of code and the system is required. Definition of a subsystem and role of
each system is required to be defined to integrate legacy system. Integration strategies
are of two types i.e. non-intrusive and intrusive. Non- intrusive is used when information
required is available from existing interface. When the code is understood and analyzed,
intrusive integration includes code and system restructuring.

Architectural Principles

Legacy production systems are composed of four classes of components:

o Software/applications.

o Data files (or sensor input for embedded systems).

o Platforms (hardware, degree of application coupling, operating systems,

compilers, etc.).

o Interfaces (user queries and updates originating from external or internal

sources).

Components from each class can be re-engineered independently even though all
four classes are interdependent. Each class contains unique characteristics, requires
different re-engineering strategies, and can represent the entire re-engineering solution
(instead of the traditional view of system re-engineering projects that must
simultaneously encompass multiple component classes). Thus, information integration
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allows the flexibility to fix the real problem without having to re-engineer other
components involved in ripple effects and interdependencies.

Legacy system uses three approaches to integrate the system. They include
business process, application integration and data integration (Warin et al, 2005).

Business Process: A business process consists of related sets of activities that are
performed by human and software actors according to business rules that may be more
or less stringently applied. The connection between the software and human agents that
perform a process is well integrated or coordinated when the process is efficient,
accurate, and appropriate to the task at hand from a mechanistic, human, and
organizational viewpoint. Moreover, the process goals must align with those of the
organization as a whole. This is called within-process integration.

Application integration: When sets of applications are integrated, each can call on the
functions of the others. The principle of this approach is that applications contain the
business logic of the enterprise, and the solution lies in preserving that business logic by
extending the application’s interfaces to interoperate with other or sometimes newer
applications.

Mechanisms: Application integration is now supported by a wide range of middleware
products. Initially, such integration was supported by RPC calls, and then by transaction
managers, and now by application servers — each of these advances has incorporated the
techniques of the previous mechanisms. IBM, BEA, Microsoft, and Tibco all provide
many different variants of these mechanisms. However, these systems do not interface
with humans directly and so only indirectly support business processes (i.e. through the
applications that they integrate.)

At a higher level, ERP systems achieve application integration because ERP
vendor-developed applications that perform common business functions are united
through a common database (also providing data integration — one of the selling points
of ERP systems.) The integration of the functional applications implies also that
integration at the next layer, business processes, is achieved.

Data Integration: The principle behind data integration is that the real currency of the
enterprise is its data. The implied business logic in the data and metadata can be easily
manipulated directly by applications in the new architecture of the enterprise.

Mechanisms: Simple data integration mechanisms are found in most programming
languages. Class definitions in Java fulfill the same function. At a higher level, data
dictionaries also provide a systematic way of integration information with an emphasis
on semantics. However, none of these mechanisms scale well when programs are written
in different languages and query many different kinds of databases. The use of
Extensible Mark-up Language (XML) Schemas is the currently favored solution for data
integration. XML combines data and the description of the data in one place, which
greatly simplifies integration [Ibbotson]. In cross-enterprise integration, EDI has served
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a data integration role, providing a standard format for the exchange of common
documents. Even here, the trend is toward XML.

Table 3.1. Framework for System Integration

Resource/Integration | Examples of Enabling Infrastructure
Need Integration Environment
Mechanism

Business Process Workflows, Standards
(Internal & External collaborative
to the firm) systems, SCM,
CRM, Web
Services

Applications Interprocess Networks System
Communication, Architecture
RPC, Messaging,
ERP, Web
Services

Data Data Platforms
Dictionaries,
Databases, XML

System Integration

Implementation Architecture

There are different generic architectures used to re-engineering.
Programmers use Java J2EE Connector architecture to integrate and connect
application with back-end enterprise information system. OMG MDA is another
generic architecture used in re-engineering. This architectural approach leads to
the provision of necessary tools that integrate with different middle ware
technologies (Patwardhan & Pedersen, 2006). Some of these middle ware
technologies used include .NET, SOAP, XML, EJB and CORBA among others.
MDA architecture assures productivity, domain specificity, platform
independence, and portability. In addition, JDBC approach lets user’s access
tabular data source from java programming language. This technology allows
developers to take advantage of java platform for industrial strength application,
which require access to enterprise data (Farrar, 2003).

Requirement Design Implementation » Improvement
Analysis . .

A

Fig. 4.1 Forward Engineering Architecture
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Re-engineering Process

Different methods are used in the re-engineering process of legacy
systems. In the Agreement method the developer and the customer comes to an
agreement to design the system. If the outcome is positive, the feasibility study
starts and the problem is defined. In the project method, the project is planned
and accessed. In the method the cost of designing a new system and the resources
are determined. In the technical process, the system is designed, developed,
tested, and implemented. This ensures the system designed works as required by
the organization. In the evaluation process, the software is evaluated to ensure all
the requirements are obtained.

E-Commerce
> System (XIVIL)

'I Forward

Engineering Legacy System

(PASCAL)

Process
(Re-Designed Systern

Custom Application
(VB.Net)

\ 4

A 2

DATABASE

Fig. 4.2 Integration Architecture for legacy system re-engineering

Integrating Services

Conclusions
Different approaches to the transformation of legacy systems including
reengineering and upgrading exists. Before starting any legacy transformation
effort, every possible option should be considered and business and strategic
factors also need to be considered for ensuring long-term success. Current
systems are the potential source of future legacy problems. To eliminate future
legacy problems from current systems, systems should be built by using modular
engineering and configurable infrastructure. Information system Integration
helps to rebuild any Legacy by adopting modern software engineering principles,
methods, and technologies. This allows systems to share data and information,
interoperate and reduce heterogeneous architecture. Five levels of integrating
information system include data, data management, middleware, application and
user interface. Different methods used to approach integration at each level
includes Integration by common data storage, uniform data access, integration by
middle ware and integration by application.
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Classical system software re-engineering is being rejected by more and
more organizations due to high risks, large up-front costs, and an inability to
include mid-project changes in requirements or technology. In many instances,
software system re-engineering is not even an option for an organization’s larger,
mission critical software systems.
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