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ABSTRACT

The research is conducted in the area of software  thodologies with the emphasis on the
integration of legacy systems with the client/server environment. The investigation starts with
identif * ; the characteristics of legacy systems in order to determine the features and te * ":al
characteristics required of an integration methodology. A nu " er of existing methodologies are
evaluated with respect to their features and technical characteristics in order to derive a synthesis
for a generic methodology. This evaluation yields the meta primitives of a |  eric methodology.

The revised spiral model (Boehm,1986; Du Plessis & Van der Walt,1992) is customised to arrive at
a software process model which provides a framework for the integration of legacy systems with

the client/s  er enviro: mt. The integration methodology is based on this process model.

Key Tex
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1.2.2  Relevance of the Solution

IS/T managers and engineers need a m« * )dology to guide them through the process of integrating
legacy systems with the client/server environment. The —“thodology must assist the IS/T managers
and engineers in making decisions regarding a specific integration with a client/server environment,
guide them during the migration process as well as h" * " tht possible pitfalls. It should include a
description of methods, techniques, associated deliverables as well as activities and their sequence.

In addition it should have a degree of generality as it should be possible to apply or adapt to a

variety of business domains.

1.3  Hypotheses and Objectives

In terms of the context of the prot n statement the followh hypotheses and objectives were
formulated:-

13.1  Hypotheses

1. As illustrated in Figure 1.1, 2~ «dology forinte 1" 3 legacy systems with the

client/server environment can be developed.

2. It is possible to define a software process ~ del on which such¢  thodology is
based.

—
] — —_—

Chapter 1 - Context of Research
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23  Questionnaire Design

The questio ire was based on information obtained from the i  ture survey (Simonds,1992;
Xephon,1993; Grosvenor,1994; Kavanagh,1995) as well as six years of personal experience

maintaining legacy systems. It was designed to elicit information in thirteen broad areas:

e personal det *

e legacy system details;

* size;

e growth;

e integration with other syst
® Cost;

* quality;

e critical factors;

e business support;

e availables” ™

e uniqueness;

e maintenance history, as well as

e acomments area.

The questiom  : comprised a total of 45 questions. Even numbers of alternate response options
were given to avoid neutral answers ~ Teby ensuring that the expression of views were either
negative or positive. A respondent was either a user of the syst~— or responsible for main’ * ng
the system. A user of the system was requested only to complete the qi tions in the sections on
personal details, cost, quality, critical factors, business support, uniquen mter e " ‘ory
and comments. A person responsible for maint:* * g the system was requested to complete all
sections. The questionnaire is presented in Appendix A.

Chapter 2 - Legacy Systems
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budget (how much it is going to cost). In addition it should contain the test plan and system
maintenance plan. The test plan describes the procedure for testing the deliverables of the
integration project. The system maintenance plan includes the backup, corrective maintenance and
disaster recovery , ocedures. Accor’’ ° to Humphrey (1989) the el :nts of a SPMP are the
goals and objectives, a sound conceptual design, the WBS, product size estimates, resource
estimates as well as the project schedule.

The IEEE Standard 1058.1 (IEEE 1058.1,1987) prescri . an outline of a SPMP (Figure 4.3).

There are distinct advantages to follov ~ ; this standard. Theseadv : « ~ :lude the fact that the
standard incorporates the experience of representatives of major organisations involved i software
as well as input from bothindt . 'and  ° versities. Another advantage is that the [EEE SPMP is
designed for use with all types of software products, irrespective of size and functionality. The plan

framework 1is, however, not described in detail here.

A PRMP consists of each of the individual risk manag = nt plans for each risk item as well as an
overview of how the individual plans fit together with each other and with the overall integration
project plan. It ensures that each integration project makes an early identification of its top risk
items, develops a strategy for resol _ s theriskit , identifies and sets down an agenda to resolve
new risk items as they surface as well as highlights progress versus plans in periodical reviews. It
esta’ " “ies the necessary budgets and schedules for risk reduction activities and ensures that they
are compatible with those in the integration project's SPMP.

Chapter 4 - The Inte  ion Methodology
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parameters. This is similar to a traditional function or procedure call. Inthe! uage Smalltalk a
message can be defined as (Rumba: et al,1991):

" an invocation of an operation on an object, comprising an operation name and a list

of argument values.”

The message, when received, will cause the invocation of an appropriate method within the
receiving object. For example, a manager may be respc  ‘ble for increasing the salaries of his sub-
ordinate employees. This would involve an ot, t of the class Manager sending a message
Increase_Sal to each object of the class ™ nployee for which that manager has responsibility. When
a message is sent, the sender object may stop processing and pass control to the receiver object.
When the receiver completes pror  sing it may send a response to the originator. Responses may
be synchronous (single thread of control) or asynchronous (multiple threads of control, as in a
parallel processing syst ). The sending object is often referred to as the client and the recer -

object as the server.

Object-based programming lan;  es such as earlier version; of Ada, provide direct support for
data abstraction and classes, but not for inheritance. In order to be QO, a language must be object-
based as well as provide support for inheritance and polymorphism. Eiffel and Smalltalk
(develo; by the Software Concepts Group at Xerox PARC) are consic . d OO languages. In
the context of client/server development, the trend in the IS/T industry is towards visual
programming environments supporting OO such as Delphi. Such an environment is a good -
candidate for use with the ESMI. The final deliverable of OOP is ane: utable software system.

53  Techniques for the ESMI

Techniques of the ESMI include those for cost-benefit analysis, risk @ g at, rapid
prototyping, Software Quality Assurance (SQA) as well as software reuse. ’

Chapter 5 - Methods, Techniques, Procedures and Automated Support for the ESMI
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The purpose of this questionna  is to determine the characteristics of the legacy systems existii
wii" " §*“IL. The following legacy systems were identified: the Sastech Fir :ial System, the
Sastech Material Mar  :ment System, the GL System, the PAMM System and the MIMS System.
Please complete one question  : as thoroughly as possible, for each system that you are
involved with. . Enter an X in the correct box where appropriate. Questionnaires should be

returned to Linda Redelinghuys, IB 4185, Tel. 492628.
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Person

name

age

change - job
change - address

Figure C.1 An Object

Data abstraction refers to the selective examination of certain aspects of a complex problem, n
order to isolate those aspects that are import * for some purpose, and suppress those aspects that
are unimportant until a later stage (Rumbaugh et al,1991). It allows the designer to think at the
level of the data structure and the operations performed on it, and only later to be concerned with
the details of how that data structure and operations are to be “~~lemen | It is a technique used
to master com ° :ity by identifying the important aspects of a phenomenon and ignoring its details.
Booch (1994) defines abstraction as:

" An abstraction denotes the essential character s of an object that distinguish it
JSrom all other kinds of objects and thus provide crisply defined conceptual boundaries,
relative to the perspective of the viewer."
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basic building blocks of class and association. It allows the p.. . ioning of a model into r  zeable
pieces (Rumbaugh et al,1991).

C.3  Relationships for Structuring

Structural concepts relate to a desci , ion of aspects of a system concemned with relation * s
amongst classes. A relations__ represents some logical conmection between classes. A class is a
description of a group of ins" ces with similar prop  , common behavioural sen “ics and
relatio " 'ps. A class represents a particular imple ntation of a type. OO provides three basic
types of class relationships for structuring:

1. the generalisation / specialisation relationship;
2. the whole / part relationship;

3. association.

In a generalisation / specialisation relationship, a subclass specialises the more general structure or
behaviour of its superclasses. "Is a" hierarchies therefore denote generalisation / specialisation
relationships.

Whole / part relationships are described by "part of* * * rarchies, e.g. a petal is not a kind of flower,
it is a part of a flower. In terms of its "is a" * " rarchy, a *~ h-level abstraction is generalised
w]  eas a low-level abstraction is specialised. A person classisatz * " her level of abstraction than
a student class. In terms of its "part of" hierarchy, a class is at a higher level of abstraction than any
of the classes that make up its implementation. The class garden is at a higher level of abstraction
than the class plant, upon which it is bult.

Association denotes some semantic dependency among otherwise unrelated classes, €.g. the classes
roses and candles are largely i _ dent, but they both represent things that ~ }ht be used to
decorate a dinner table.
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