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	1
	Intro
	Welcome to Systems Analysis and Development.  In this week’s lesson, we are going to be discussing finalizing design specifications.
Please go to slide #2

	2
	Objectives
	Upon completion of this lesson you will be able to:

Understand and be able to explain the concepts related to system design specifications,

Understand and be able to explain the concepts related to structured charts,

Understand and be able to explain the concepts related to evolutionary and throwaway prototyping, and

Understand and be able to explain the concepts related to the role of CASE tools in capturing design specifications.
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	3
	Overview
	In today’s fast paced and dynamic business environment, speed has become a major part of doing business. Given the emphasis on speed, and the tools that are currently available to support analysts in the development process, the lines between analysis and design, and between design and implementation, are blurring.
Traditionally, detailed design specifications were completed by analysts at the end of the design phase and handed over to programmers for coding at the beginning of the implementation phase. The break between phases was pretty clear.

Today, however, new approaches to systems development, as embodied by the Agile Methodologies, employ different methods for dealing with design specifications.  With their focus on software, the Agile Methodologies promote a rapid iterative movement between design and coding.  Design specifications are captured as part of the design process itself, evolving with each iteration through the analyze—design—code—test cycle.

The approach you use to develop design specifications depends on the approach you use for systems development. One way or another, everything you have learned about the system you are developing will be transformed into design specifications of some sort. The many choices you have for design specifications are the subject of this lesson.
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	4
	Finalizing Design 
Specifications


	The result of the all of the steps we have discussed thus far is the design specification document, also known as software requirements specifications. The specification document is one of the major deliverables from the design phase of the systems development life cycle.
Though time consuming, the process of developing detailed design specifications is extremely important for projects that are traditional or plan driven. Your job in developing design specifications is to take the logical design information and turn it into a blueprint for the physical information system.

Only one key deliverable is really needed for finalizing the design specifications for projects that require them: a set of physical design specifications for the entire system, including detailed specifications for each separate part of the system.  The design specifications include functional descriptions for each part of the system, as well as information about input received and output generated for each program and its component parts. The point to remember is that a complete design specification is comprehensive.
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	5
	Traditional Methods
for Representing Specifications


	Traditional methods for representing design specifications date back to pre-CASE days. There were no other choices for representing specifications than to prepare comprehensive documents that described all of the design particulars for the system being developed. These documents were written in natural language and augmented with various graphical models.
Information systems are extremely complicated things, especially in today’s business environment.  Providing detailed written design specifications is quite a chore. Given the time and effort necessary to collect and spell out all of the information required, it should be no surprise that organizations and developers have been looking for ways to make the creation and maintenance of these documents faster and cheaper. One method that has been developed is computer-based requirements management tools.  These tools make it easier for analysts to keep requirements documents up to date, add information, and define links between different parts of the overall specifications package. Given the volume of most design specifications documents, it is common for many aspects of such documents to be represented in graphical form.

The most common architecture for representing the physical structure of a system is hierarchal.  A structure chart shows how an information system is organized through a hierarchy of components, called modules. The purpose of a structure chart is to show graphically how the parts of a system or program are related to each other in terms of passing data and in terms of the basic components of structured programming: sequence, selection, and repetition. Structure charts are used to show the breakdown of a system into programs and the internal structure of program written in third- and fourth-generation languages.
A module is a relatively small unit of a system that is defined by its function. Modules are self-contained system components.  A computer program is typically made up of several modules. Modules also may represent separately compiled programs, subprograms, or identifiable internal procedures.

In a structure chart, a single coordinating module is at the root of the chart, and modules that coordinate module calls are on the next level.  In a structure chart, each module is represented as a rectangle containing a descriptive name of its function.

Modules in a structure chart communicate with each other by passing parameters. These parameters take the form of data represented as data couples and flags.  A data couple shows data being exchanged between two modules. A flag shows control data, or a message, being passed between modules.  

Structure charts are read from left to right, and the order in which modules are called is determined not so much by the placement of the modules as it is by the placement of the arrows connecting the modules.

You could use Structured English to represent the processing logic inside each module, but Structured English is too cumbersome and inexact to serve as reliable process function information. Instead, you should use pseudocode. Pseudocode represents program code as text. Pseudocode serves the following two functions:

It helps the analyst think in a structured way about the task a module is designed to perform, and

It acts as a communication tool between the analyst, who understands what the module needs to do, and the programmer, who must write the code to make the module perform appropriately.

Every analyst develops his or her own version of pseudocode, so there is no right way to write it. Whether its origin is standard or personal, all pseudocode must have a way to represent sequence, conditional statements, and iteration.

Please go to slide #6

	6
	Traditional Methods
for Representing Specifications


	Prototyping is the construction of a model of a system. The prototype allows the developer, and the user, to test certain aspects of the overall design, checking the functionality as well as appearance and usability.  The prototyping process is iterative. Changes in the model are made based on the results of the design tests. As the prototype changes through each iteration, more and more of the design specifications for the systems are captured in the prototype.
In evolutionary prototyping, you begin by modeling parts of the target system, and if the prototyping process is successful, you evolve the rest of the system from those parts.  The key aspect of this approach is that the prototype becomes the actual production system.   

Unlike evolutionary prototyping, throwaway prototyping does not preserve the prototype that has been developed.  There is never any intention to convert the prototype into a working system.  Instead, the prototype is quickly developed to demonstrate some aspect of a system design that is unclear or to help users decide between different features or interface characteristics.  To best support throwaway prototyping, you need to use a language or developing environment that is fast and easy to use.
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	7
	Traditional Methods
for Representing Specifications


	Rapid Application Development, or RAD, has only four life cycle phases: planning, design, construction, and cutover.  With RAD, there tends to be heavy iteration between design, where requirements are captured, and construction, where the system is designed and built. Both phases make heavy use of JAD workshops, CASE tools, and prototyping.
In the RAD life cycle, requirements planning incorporates elements of the traditional planning and analysis phases.  Once specific systems have been identified for development, users and analysts conduct a joint requirements planning workshop to reach agreement on system requirements.

During user design, end users and information systems professionals participate in JAD workshops, where those involved use integrated CASE tools to support the rapid prototyping of system design.

In construction, the same information systems professional who created the design now generates code using the CASE tools’ code generator.  End users also participate, validating screens and other aspects of the design as the application system is being built.

Cutover is the delivery of the new system to its end users. Because the RAD approach is so fast, planning for cutover must begin early in the RAD process.

The primary advantage of RAD is that information systems can be developed in as little as one quarter of the usual time. An additional advantage is that shorter development life cycles mean cheaper systems. However, although RAD works, it only works well for systems that have to be developed quickly.
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	8
	Agile Methodologies


	Producing comprehensive design specification documents and generating working prototypes are not the only methods available for specifying software design details. Agile methodologies go from requirements to functional design and then directly to code, where the design specifications are immediately captured and then tested.  
The best known Agile method is eXtreme Programming, or XP. Users generate stories that serve as the basis for system functions and features. These user requirements serve as the basis for a design that is captured in code and then tested.  After testing, all of the code that works may be integrated at the end of each working day, and working versions of the system will be released frequently. XP developers design and build working systems in very little time, and they do so without written or diagrammatic design specifications. XP employs two particular techniques that are used to continually improve the quality of the design as developers continue to iterate through the analyze-design-code-test cycle. These techniques are simple design and refactoring.

Simple design is exactly what it sounds like: keeping the design simple. XP has the following constraints that facilitate simple design:

The system must communicate everything you want it to communicate,

The system must contain no duplicate code,

The system should have the fewest possible classes, and

The system should have the fewest possible methods.

Refactoring is related to the second overall goal of simple design in XP. Refactoring is nothing more than simplifying the system, typically after a new feature or set of features has been added.  

Please go to slide #9

	9
	Summary
	We have now reached the end of this lesson. Let’s take a look at the material we have just covered:

Finalizing design specifications,
Specifications documents,

Structure charts,

Prototyping,

Rapid application development, and

Agile methodologies.

This marks the end of the audio lecture.



