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ABSTRACT

The Systems Development Life Cycle is represented by an increasing number of models, from
the Historical-, Incremental-, V-, W-, Spiral-, and Unified models to the Ethics model. Each
model has its particular strengths and weaknesses, a set of characteristics that distinguishes
it from other models. The following looks at these characteristics and proposes a process for
using them to better understand the various SDLC models.
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INTRODUCTION

The discovery, design, development and delivery of information systems are often linked
together in a process labeled the Systems Development Life Cycle (SDLC). While many
other terms and taxonomies are used, the SDLC process is usually iterative and involves
distinct steps leading to a deliverable product. Almost every (M)IS student has studied an
SDLC model, especially the well known Waterfall model. Other models exist, with names
such as the Historical Model, the Incremental Model, The V-Model, the W-Model, the Spiral
Model, the Rational Unified Model and the Ethics Model. New ones can be expected.

Which SDLC one prefers is often a matter of personal choice. Sometimes in both private and
public agencies one or the other is proscribed, while some are found more in academic
literature than in actual practice. Nevertheless, each SDLC has its strengths and weaknesses,
and each may provide better functionalities in one situation than in another. SDLCs vary
greatly, for example in their scope, end-user involvement, risk assessment, and quality
control. There arises then the question of which provides what functionalities and under
what expectations. How does one select one SDCL over another, assuming a choice is
available?

Without providing a direct answer at this point to such questions, the following submits a set
of characteristics against which to evaluate and select SDLCs. The goal is to establish
criteria, which may in turn be used by students and practitioners to examine and evaluate
SDLC:s as they learn about them or examine them for possible use.
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TWO SCENERIOS

Scenario One: A large governmental agency is considering a project that would enable client
agencies to submit documents via the Internet. The project will involve very large numbers
of sensitive documents and data protection is a primary consideration. The new system will
be highly structured, risk sensitive, static in scope, and exhibit very limited end-user
interaction. The project can be built incrementally and is time management sensitive.

Scenario Two: A large governmental agency is considering a project that would enable it to
track the welfare of children assigned to its client agencies. The client agencies will need to
interact on a continual basis from portable computers, creating/retrieving, updating and
submitting sensitive data. The project must provide for heavy end-user involvement, must be
adaptive to constant change while being developed, should provide for possible outsourcing
for development, and is not sensitive to time-to-market pressures.

WHICH SDLC?

Given the two actual scenarios above (both are from public agencies, one federal and one
state), it becomes clear that one or the other SDLC might not suffice for both scenarios. One
has only limited end-user interaction and the other is heavily end-user oriented. One is
highly structured; the other must be adaptive. One is to be completed in-house; the other
must provide for possible outsourcing. And one is time management sensitive; the other is
not sensitive to time-to-market considerations. Both are data sensitive.
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Without implying that one or the other of the two SDLC models in Table I is the best or that
one or the other might be selected for one of the scenarios above, it can be seen that they are
quite different. The model on the left represents the traditional Waterfall model, proposed as
early in the 1980s by Silver and Silver, and still in popular use. The model on the right is
representative of the FAST System Development Phases (pg 85) of Whitten, Bently and
Dittman (2001). For a highly structured project, with clear incremental segmentation, one
might be better; while for significant end-user interaction the other might be better.

What would be helpful is a set of characteristics against which the SDLCs can be evaluated.
As a starting point, the following SDLC characteristics are suggested. These are followed by
a table for comparing various SDLCs. The ultimate goal is to arrive at a set of characteristics
for both pedagogical and practitioner use. The application is then a better understanding of
the various SDLCs that have been, or might be proposed.

SDLC CHARACTERISTICS

The proposed characteristics below are presented in alphabetical order. To do otherwise
might suggest that one characteristic is more important than another. The characteristics are
themselves neutral. They have been assembled from discussions, both pro and con, in the
literature cited in the bibliography. The goal is to discover which combinations of
characteristics are represented in which SDLC and to what degree.

First the characteristics.

Adaptive
The model has the ability to react to operational changes as the project is developed. Change
orders are easily assimilated without undue project delay and cost increases.

Documented
The model’s structure and functions are well document. They have been practitioner tested
and results are readily available.

Incremental
Each step of the project is to be completed before another is begun. Project units are distinct
and easily identifiable.

Iterative

Certain aspects of the project, for example risk management, are increasingly developed as
the project moves toward completion. The project expands from a prototype, in which all
aspects of the project are encapsulated.

Maintenance

Systems are dynamic and the model offers to ability to produce a final project that is
inherently designed for maintenance. This includes such items as cumulative documentation.
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Management Control

Management will have the ability to redirect and if necessary redefine the project once it is
begun. A key phrase is ‘incremental’ management control, with each step under tight
management control.

Outsourcing

The project can be designed so that pieces can be outsourced. This might include in-house
systems analysis and design with development outsourced — under lose or tight
specifications.

Quality Control

Each module of the project can be thoroughly tested before another module is begun. Project
requirements are measured against actual results. Milestones and deliverables can be
included for each step of the project.

Risk Management
Levels of risk are identifiable and assessment strategies available. Strategies are proved for
over-all and unit risks.

Simple
The model is easy to understand and to implement. Even if the model can be expanded to
various levels, a logical overview exists.

Time Management
Time-to-market considerations are central. Time-constraints are evident and a strongly
structured project formulation is available.

End-User Involvement
The model lends itself to strong and constant end-user involvement. This includes project
design as well as interaction during all phases of project development.

The twelve characteristics described above are certainly not all inclusive, but they do offer a
solid structure for examining SDLCs for their functionality, strengths and weaknesses. They
become ever more useful when combined in a table. One possible table is suggested below.

SDLC ASSESSMENTS

An assessment table, once completed and verified for relative merit, provides one tool for
selecting one SDLC over the other, given the parameters of a proposed project. The
statement being made here is that one SDLC does not fit all projects. An understanding of a
SDLCs strengths and weaknesses is not only valuable, but it becomes useful for a wide range
of pedagogical and practitioner related activities.
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SOLC Model's Basic Chracteristics Assesment Matrix

Assessment Socale 1 2 3 4 o
“Yery poor| Poor | Awverage Good |%ery Good
MODELS
CATEGORY Waterfall |Spiral |Incrememtal |V-Mode! | W-lModel |Hist RLUIP Ethiics
Adaptive
Documented
Incrarmental

haintenance
hgmt. Control
Cutsourcing
Cluality Control
Risk Mgmt.
Simple

Time Mgmt.

Risk Assessment
End-User

SUMMARY: THE TWO SCENERIOS

The completed matrix will make an evaluation and selection of a suitable SDLC quickly and
easily available. The first scenario given above would look for relevant evaluations in areas
related to project structure, in-house development, time management and limited end-user
involvement. The second scenario would look for high end-user involvement, easily
adaptable, outsourcing possibilities, and with limited time-to-market considerations. There
might be several models that would suffice. However, models with unacceptable limitations
could be avoided.

There is also a strong pedagogical implication for this activity. There are currently many
SDLC models available and they have differing capabilities. New ones are certain to be
offered. The SDLC is one of the most important tools for information systems development
and management. An overview is not only worthwhile but also important.
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