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Abstract
In setting out the concept of SDLCs (Structured Development Life Cycles) it is worth mentioning that each of them “represents a graduated commitment to application development with specific phases and phase deliverables to permit project checkpoints, quality control, and restatement of management commitment and concurrence” (Boar, 1984).  A traditional SDLC consists of the phases below:  “Feasibility, Definition, Preliminary Design, Implementation, Conversion, Production, Maintenance” (Ibid).  Thus, systems analysers and programmers ought to perform these phases in order to develop an information system.


Structured development is deemed to be easier than traditional techniques, which are primarily dependent on block diagrams/flow charts and detailed descriptions and standards.


The main advantages of structured systems development are as follows (Cutts, 1991): 

· It requires a thorough study of the users’ space, which is often omitted when following other methodologies.

· Standards are mostly graphic, hence easy-to-understand.

· Structured development also requires that systems development phases be further separated into sectors, parts, sections, tasks and sub-tasks, which tools of other methodologies, like control systems flowcharts (CSFs), are barely able to perform.  This separation is the key to most merits of the structured approach.

· It creates highly sustainable systems, regarding their analysis and design as well as their programs.

· It focuses on the logical issues of data flows and data processes, so facilitating the easy location of data flows and processes required by a new system.

· Documentation is carried out gradually, for whatever is created in a development phase constitutes the basis for subsequent phases.  E.g. Data Flowcharts and Processing descriptions developed during the analysis phase are employed in the ensuing design and development phases, too.
1. Structured Analysis

Structured analysis is process-oriented technique used to construct a model of a system’s  requirements.  Structured analysis separates a system into processes,

inputs,

outputs, and

files.

That is to say, it creates an “input – process – output” “flow-oriented” model of a business problem or its solution.  The structured analysis technique is based on an easy-to-undertand concept.  Every model of a new system is developed through a series of flow-oriented diagrams, called Data Flow Diagrams
.  These are not the well-known block diagrams or flow charts and merely represent the data flow, data storage and the processes data must undergo
.  Figure 1 shows such a “DFD”.  Many an analyst designs these diagrams using the 4 symbols below: 
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 stands for Processing; certain of the authors use  a circle in lieu of the rectangle.

----------( stands for data flow.  Relevant data are specified next to the arrow.
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stands for an External Entity, such as any person or organisation contributing data to a process of receiving data from a process.

Fig 1 – A Data Flow Diagram for Customer, Order and Invoice Administration of an Enterprise.
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Figure 2 represents a DFD with the sub-systems ((modules), programs or processes) and the data flows or interfaces between these modules in a “PAYROLL MANAGEMENT” information system of an Enterprise.  It also illustrates the files, module usage and the “external entities” (e.g. the employee who receives his pay cheque) interacting with the system.

Fig 1 – DFD of a “PAYROLL MANAGEMENT” Information System
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DFDs differ in how they refer to an already existing or proposed system.  They also vary depending on the cases in which they modify a model of development details,  of a physical system, or when they form the essence of a system (a logical or an essential one).

Gathering the above, it is possible to state that a DFD represents a model of:

· development details of an existing system,

· development details of a new system,

· the essence of an existing system,

· the essence of a new system.

The look of DFDs has plenty of supporters owing to their being simple and easy-to-understand.  Several scholars’ viewpoints on DFDs hardly diverge.  DFDs, as seen by Gane – Sarson and DeMarco, lead analysts to design the 4 full series of data flow diagrams below:

a. Physical DFDs of an Existing System, which illustrate how an existing system “works”.

b. Logical DFDs of an Existing System, which are derived from their “physical” counterparts, but show what an existing system “does”.

c. Logical DFDs of a New System, which refer to additions, deletions and modifications of the Logical DFDs of an exististing system and show what the new system “should do”.

d. Physical DFDs of a New System, which show “how” the new system will satisfy the users’ demands.

Structured analysis emerged in 1978 and gradually gained popularity with several systems analysts.  However, quite a few analysts have been hesitant about using it, for, although it has been proved that DFDs are easy to design and read, analysts have realised that DFDs, and structured analysis as a whole, cannot guarantee completeness, cohesion, or consistency in the system requirements definition phase
.


Structured analysis, is the first structured technique speciffically addressing the first phase (systems analysis) of systems development; its disadvantage is that it addresses this phase only with regard to specifications; an analyst has to rely on other techniques in order to collect data, analyse problems and specify their solutions, determine the potential of a system, identify users’ demands and evaluate data on how the above goals are feasible.  Whenever analysts failed to take care with considering one or more of the above, the results were disheartening.


E. Yourdon has recently presented an enhanced version of structured analysis, called modern structured technique, which can be developed by taking the five steps below:

a. A very simple Physical DFD shows the subjects (functions) and the limits of a new (suggested) system, called environmental model.

b. A logical data model.

c. Logical bottom-up DFDs, which show “what” a system should do in order to cater for special business events and the desirable responses to these events.

d. Logical top-down DFDs of a new system, showing “what” arrangements a system needs to make in relation to the previous DFDs (step c).

e. Physical DFDs of a new system, which show “how” a system can meet the requirements that emerged in the previous step (d).

It is evident that in this “modern” approach, the accent is on the new system and little attention is paid to the already existing one; this is the case in other versions of this technique, which can be positioned between the initial and the modern approach.  This occurs owing to the following reasons:

· the cost of duration is often not accounted for,

· an existing system leads to bias (in favour of it) or obstructs creativity in changing subjects (functions) from an existing system to a new one,

· users and business executives have little patience when designing a model for a system they know they will change or replace.

2. Structured Design

Structured Design is a process-oriented technique to divide a system into a hierarchy of modules leading to programs that are easy to develop and maintain
.  

The rationale behind structured design is simple; according to it one designs a system as a hierarchy of top-down modules.  A module is a group of commands – a paragraph – a section, a subprogram or a subroutine.  The top-down structure of these modules is developed following certain design rules and guidelines
.  

The “internal” logic of  every module ought to be written according to a structured technique.  To date there have been several schools concerning this technique for completing a well-structured ideal design.  The following ones are the most famous: 

· Yourdon – Constantine

This technique creates a idea structure studying data flow through the necessary functions of a system.  This technique displays the hierarchical top-down structure of modules in a tree diagram, as follows:
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· Warnier – Orr

This technique creates the ideal structure by studying input and output data fo a system.

It represents the hierarchical structure of modules in a series of curly brackets extending from left to right as follows:
· Jackson

This technique, like the one above, creates an ideal structure by studying input and output contents of a system.
The technique, which is particularly popular in Europe, represents the top-down hierarchy of modules in a tree diagrams similar to the ones of the first technique.

The model created as a result of structured design, especially according to the Yourdon – Constantine technique, is called a structure chart.  This diagram is a “hieararchical” one showing the relations between programs and subprograms in a system.  It also illustrates the way in which data and “control” move through subprograms.
All three techniques are regarded as “processional”, since they are aimed at designing a process.  All techniques invariably seek to design a system through a top-down hierarchy of modules, which must have the ensuing properties:

· Modules should be cohesive in the sense that each module must have a single function only.  This property enables modules to be (re-)used by future programs.

· Modules should be relatively independent from one another, in the sense that interdependence from each other ought to be minimal.  This property minimises the impact on a module from possible changes effected to other modules.
The main advantages of structured design relying on the foregoing properties are:

· systems enjoy longer maintainability,

· programs can be easily developed and tested, and

· program can be re-used.

One could cite as a drawback the fact that structured design does not support a considerable number of steps in designing a system, such as input nnd files/databases design.

3. Structured Programming

Structured Programming is another process-oriented technique for developing programs with precision.
This technique was proposed in 1966 by C. Bohm and G. Jacopini and essentially alleges that the logic of a program can and must be developed in a finite series of control structures
.  
According to structured programming, all programming commands can be represented by three
 simple structures:

· the sequence of (a group of) commands,

· the selection of (a group of) commands, based on certain criteria on whether to select (and use) them8, and
· the reiteration of (a group of) commands according to certain criteria on whether to reiterate them.
The technique in question, despite so many years having elapsed, is still misunderstood on many occasions; it generally refers to the rationale and coding of a program, its main principle being that a program ought to be designed in such a way as to be read in a top-down fashion and have minimal branches. 

Contrary to popular belief, structured programming is also a type of programming with branches; depending on the programming language the “GO TO” command or one of its equivalents is still used.  The difference lies in that structured programming monitors the frequency of unnecessary uses of the GO TO command, especially the GO TO one referring to bottom-up branches.
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� See S. Alter, Information Systems: A Management Perspective, The Benjamin / Cummings Publishing Co., Inc., p 706, “Data Flow Diagrams (DFDs) represent the flows of data between different processes in a business.  They provide a simple, intuitive method for describing business processes without focusing on the details of computer systems. … in using a  data flow diagram is to create a context diagram, which verifies the scope of the system by showing the sources and destinations of data used and generated by the system being modelled.”


� See J. Hoffer – J. George – J. Valacisch, Modern Systems Analysis and Design, The Benjamin / Cummings Publ. Co., Inc., p 312 “… data flow diagrams have had a significant impact on the quality of the systems development process.  For example, Raytheon (Gibbs, 1994) has reported a savings from 1988 through 1994 of $17.2 million in software costs by applying structured analysis techniques, due mainly to avoiding rework to fix requirements flaws.”


� It is further believed that all the activities between the different design phases of  a DFD slow down systems analysis in an area of systems development where productivity plays a central role.  Also see J. Whitten – L. Bentely – M. Barlow, Systems Analysis and Design Methods, Irwin, p 151 “What was wrong with the original technique? First, analysts frequently spent too much time modelling the current system.  This led to a cognition known as analysis paralysis and considerable user and management impatience.  Second, many analysts had difficulty making the transition from physical to logical modelling.  Third, structured analysis wans an incomplete technique: Data Flow Diagrams model only one dimension of a system – its processing.  Data and network modelling were, for the most part, ignored”.


� Cf S. Alter, Information Systems: A Management Perspective, The Benjamin / Cummings Publishing Co., p 703 “Structure Design is a top-down system building approach in which a computerised system is divided into modules and submodules until the resulting modules are small and easy to understand.  When the modules are coded in a top-down manner, the overall system structure and the interfaces between the modules can be tested easily even if the individual models are not completely coded”.


� See J. Whitten – L. Bentely – M. Barlow, Systems Analysis and Design Methods, Irwin, p 147.


� See J. Whitten – L. Bentely – M. Barlow, Systems Analysis and Design Methods, Irwin, p 145 “Specifically, well-structured programs are written exclusively with various combinations of three restricted control structures”.


� Cf S. Ross, Understanding Information Systems, West Publishing Company, p 240, “It divides complex programs into a series of discrete events that can be described as a sequence of steps, a sequence that is repeated (called a loop or iteration) or a sequence that is executed only when a certain circumstance applies”.





PAGE  
11

