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When you create a program using Visual Basic, you are using one piece of software - Visual Basic itself - to produce another piece of software - your application.  The files which you work with and save are Visual Basic data files, and you need Visual Basic itself to open and manipulate these files.  You also need to use Visual Basic to “run” your program so that you can see how it operates.  The final outcome of using Visual Basic, however, is the creation of a computer program which will operate by itself without the need to use the Visual Basic software.  Before you reach this stage, though, you need to go through an extensive process of design, creation and testing.  This process is very important if you are to ever create useful computer software.  





Many students want to “play” with Visual Basic, experimenting with colours and graphics, and changing their programs from day to day without any real plan in mind.  Playing with Visual Basic like this is often a very useful thing to do - you can learn a lot about the operation and use of the software without having to worry about whether or not the program you create actually “works” properly.  Software produced by “playing around” with Visual Basic rarely does anything useful, and is almost certain to be awkward to use.  It is a bit like building a house by constructing new rooms when you needed them, and putting them wherever was easiest at the time.  Such a house may turn out to be quite livable (many of the large mansions of the pioneers grew in just this way), but there are always some aspects of them that are confusing or frustrating for the people living in them.  More importantly, no-one ever built a skyscraper this way.  If you want to create a large, complicated structure, and have it function properly when it is finished, you must have a plan to follow.





You must think carefully about all aspects of the project before you start constructing it (it is almost impossible to put an elevator shaft into a building after the floors have been built, for instance).  You must design the various parts of the structure so that they fit together properly, and that the finished product will do the task for which it was built.





You are not going to be creating “skyscraper” software in this course, and you may feel that some parts of this process are not necessary for your purposes.  But there are several very good reasons why you should begin to tackle your programming projects in this manner right from the start:





There will come a time (possibly before the end of this course) when you will not be able to complete a programming project without going through some preliminary investigation and design process first.





If you are ever going to produce useful software that is easy to use (and why do a course like this if you do not want to produce useful software?) you must develop an overall design first.





Good programming habits should be developed right from the beginning of your programming work.





So play around with Visual Basic, by all means, but always have a plan in mind.  And always go through the full design process whenever you want to create a particular piece of software.


Designing A Visual Basic Program








The process of designing a Visual Basic program has four components:





Investigation





Design





Production





Evaluation





They are all equally important, and they will form the basis for the development of each of the programming projects covered in this course.














	1.	Investigation





This phase of the process involves you in deciding exactly what your program is going to do, and how it is going to do it.  You need to obtain information that will enable you to decide about factors such as:





what is the program going to do?





what sort of input data will be taken into the program?





what sort of output information is needed?





what form should the output be in?





what instructions do your users require?





what sort of “Help” should the program provide?





who will be using your program (children, adults, computer novices)?





You obtain this information from the users themselves (if you know who they will be) or from whoever wants the program written.  If you do not know who will be using your program, or if you are not preparing the program for someone else, then you decide these things for yourself.  However you do it, you need to be very clear about the audience for your program, and to be very specific about what your program is going to do.





The final product of the Investigation phase is a clear and detailed Problem Statement .  This statement sets out clearly what the program is to do, and it becomes the basis for your detailed design.  The Problem Statement also forms the basis for your evaluation of the finished program.








For much of your work in this course, you will not need to carry out a detailed Investigation - most of your programming projects will have the purpose and audience stated for you.  You must, however, prepare a Problem Statement for each of the projects you undertake.

















2.	Design





The Design phase involves two distinct components - the design of the “user interface”: how your Form will look to your user and what commands are available through buttons and menus, and the design of the program itself: exactly what the program will do in response to commands from the user.  These two aspects are not completely separate - the controls you place on the Form will determine the events which the program can respond to, and the operation of the program will determine what controls are needed.





When designing the Form, you need to consider factors such as:





the size of the Form 





whether you will allow the Form to be maximised or minimised





the title which will appear on the Title Bar of the Form





any instructions which will appear on the Form





whether any graphics will appear on the Form, and, if there are any, where they will go





the controls (buttons, text boxes, scroll bars, and so on) which will appear on the Form





which controls will be visible when the program starts





the colours used for the Form, the controls, and the text





In conjunction with the Form design, you also need to consider the details of the operation of the program itself:





which events will the program respond to?





what will the program do in response to each of these events?





what “variables” will be needed to store data?





will there be any “general” procedures?





how will the program perform its functions (that is, what algorithms will be used in the program?)





will there be a menu bar?  If so, what menu items will there be, and what commands will be available in each menu?





which commands will be attached to controls, and which will be placed on menus?





As you can see, there are many things to be taken into account before you actually start creating the application itself.  Time spent in the design phase is never wasted, as you will save significant amounts of time creating the program if you know exactly what it is that you need to do.  By the same token, you will waste considerable amounts of time altering your Form if you do not have a clear and detailed design to work from.  It is also likely that, without a good design, you will find that you may have to scrap hours of work and begin again from scratch in order to incorporate some feature into your program that you have only just thought of.





A good program design will have a sketch of the Form(s) used in the application, and will have important program fragments written out, either in “pseudocode” or in the actual Visual Basic language.


3.	Production





After clearly stating the purpose of your program, and producing a detailed design for all aspects of its appearance and operation, you can finally start working on the computer with the Visual Basic software.  





The Production phase involves;





creating the Form and setting its properties





creating and placing the controls on the Form





setting the properties of the controls





creating the Menu Bar (if the application has one)





entering Visual Basic code into the appropriate procedures





saving both the Form file and the Project file





testing and “debugging” the program, to ensure that it functions as you want it to








It is quite possible that the completed program will differ in some respects from your design.  This is perfectly acceptable - part of the production phase involves modifying the design to incorporate ideas developed as the interface (or the program code) takes shape.  The finished product should, however, still closely resemble the original design; and changes should concern the details of the interface or program, not the broad operation of the application.





Testing the program is almost a separate phase in itself.  At the Production stage, you should test your program by trying a variety of inputs, to make sure that the program does what you want it to do.  You should also check that the output from the program is correct, by choosing suitable inputs and calculating, by hand, the output from those inputs





“Debugging” a program involves carrying testing one step further.  You need to make sure that your program can cope with any input at all, including unexpected values or data (such as letters instead of a number, or a very long name, or very large and very small numbers), and nonsensical data.  It is very important that your program does not “crash” when unexpected inputs occur.  You may need to write special program segments to “trap” errors which arise from incorrect data, and keep the program running in spite of these errors.
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4.	Evaluation





A programming project is not finished just because the program is running properly.  You should always evaluate your finished work for yourself.  This evaluation involves such factors as:





does the program do what it was meant to do? (That is, does it fulfil the Problem Statement properly?)





can it cope with all possible inputs?





is the program effective?  Is it efficient?





can the program be improved?





how have other people solved the same problem?





what aspects of the program are particularly effective?





what do the users think of the program?








You should provide a written evaluation (if only in the form of a few rough notes for your own personal use) for each programming project which you undertake in this course.  Most of the project descriptions contain some indication of the sort of things which you should consider when evaluating that particular project.  For your own benefit, your evaluation can include the completion of sentences such as:





		“This program would be better if  ............................  ”





		“This program should have included  ......................  ”





		“If I was doing this project again, I would  ..............  ”





		“This application should also  .................................  ”





		“I particularly like the way this program  ...............  ”











The programming process can be seen as a cycle:





����				Design





�


		Investigate			Produce


��


�


�				Evaluate





After an application is completed, evaluation and feedback (further investigation) produce a revised problem statement (perhaps incorporating new features) which is then used to develop a revised design, which in turn is used to produce an updated application.  This application is then evaluated, which leads to a revised problem statement, which leads in turn to .........





This is how the different “versions” of a piece of software are created (you are working with version 3 of the Visual Basic software, for example).
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