BTEC National Diploma for IT Practitioners

Unit 4: Introduction to Software Development

Mini Project
This is the final assignment for this unit.  It gives you the opportunity to complete every assessment criteria.  You are strongly advised to attempt to meet every assessment criteria through this assignment to ensure that you receive the maximum grade.

While you are expected to complete a report that records your work on this project (this is evidence for all the written criteria) some of the criteria can be assessed by your lecturer observing you working in class.  You will be given the opportunity to demonstrate to the lecturer that you can use the Visual Basic system to write simple programs, to find and correct errors and to test your program.  Your program will have to contain certain programming features to demonstrate your abilities.
You are advised to read through all of the assignment very carefully.  Take a little time to plan your work taking care with the time allowed.  As this is an assignment at the end of the unit it must be completed on time to allow lecturers to mark it and then to award your overall grade for this unit.
Suggested mini-projects.

This list is designed to give you a choice of program requirements.  You must choose one and create a programming solution to the problem. Some of these may have been introduced in class; you may choose to continue with a project that you have already carried out some work on.

Fruit Machine - Simulate a ‘one armed bandit’ type gaming machine.  The program should display the symbols on the three reels.  The displayed symbol should appear after the player presses a button; the three symbols should be selected at random.  If three of the same symbol appears the player should be informed that they have won.  This could be extended to include a tally of the games won and lost. 

Moon Lander - Simulate the descent of a vehicle to a planet’s surface.  Use a suitable background picture on the form and an image of the craft.  The position of the craft is the result of gravity acting downwards and the rocket engine pushing upwards.    The user should be able to control the engine to attempt to slow the craft for a safe landing.  The crafts position will need to be repeatedly calculated to update the screen display. The player should be informed of a safe landing or crash.  This can be extended by allowing the player to move the craft to left and right to select a suitable landing area.  The quantity of fuel could be limited; a fuel left gauge could be added.

Traffic lights - Simulate a set of traffic lights at a road junction.  The sequence of lights can be set using images and timers.  The lamps on the roads approaching from each direction should be included.  
This can be extended so that when the lights are set to green for the major road; they stay like that until a car appears, (after a random period of time maybe?) on the minor road to set the sequence in motion.

Lotto number generator - Write a program to generate 6 random numbers in the range 1 to 49.  

The six numbers MUST be different numbers!  

Add sounds to the program!

Add a graphic display of the balls. 
Finally can you sort the numbers into order?
Tank commander - This one is for the mathematicians, a shell leaves the gun at a standard velocity.  The range it travels before hitting a target depends on the angle that it is launched at.  Your program should calculate and plot on screen the flight of the shell.  This can be extended to create a simple game.
Grade Calculator -
For each unit in your National Diploma you will receive a grade of Distinction, Merit, Pass or Fail.  When deciding the overall grade of your qualification points are allotted to each grade; 2 for a pass, 4 for a merit and 6 for a distinction.  (Double marks are awarded for two units that are externally marked).  These are totalled and the final grade is awarded based on the table that can be found at this URL.
http://www.edexcel.org.uk/virtualcontent/45582/btec_rya_ND_IT_Practitioners__General_.pdf

A program is needed that allows the tutor to enter 18 grades as points; they are added and then used to display the final grade.  This could be extended to request the students name and print a final report.  This is a useful project as you will be able to use it to calculate your final grade.
Which project you choose is your decision; they all can be completed using simple programming ideas similar to the examples in the shared area notes and in the textbook.  

I realise that this is a lot of reading but I hope that the notes will give you some guidance in completing this assignment.  As you work through it discuss your work with your lecturer as you progress.  This way you should be able to complete the tasks without doing any extra work.  We will offer guidance as you work through this task.  

Between now and the end of the year you will be generating evidence towards the HCI unit of the course.  Design the interface for your project trying to make it as ‘user friendly’ as possible. You are going to write a user guide the interface should be obvious to the user.
The material in the Learn Wise for HCI might give some clues as to how we the users might interact with an interface.
Your lecturer is looking for suitable evidence of your ability to meet the criteria set down for this unit.  The following notes are to be read as suggestions of what you might produce to meet each criterion; you may find that your program gives you the opportunity to demonstrate criteria in some other way, which is acceptable as long as it shows that you can do what is asked for!

Against each of the criteria I have offered suggestions of what could be acceptable as evidence, these are not the only things you could produce!
	CRITERIA
	EVIDENCE MUST SHOW
	Suggestions

	P1
	Write a brief report for a given specification stating the requirements and the data needs based on what the system is to do
	This one is quite definite in asking for a written report, it need not be extensive a couple of pages usually is enough.  Make sure that you cover all the things listed. The requirements will be a short piece of descriptive writing.  The data needs could be a list or table; show the name you have given to each item, its type and what it will be used for.

	P2
	Design a solution for a given set of requirements using appropriate text and graphical tools
	As with criteria P1 this really does need to be a written document.  To meet this you have to produce a design for the program you are about to create.  Screen designs, printer layouts, flowchart, structured English (pseudo code) Jackson structure diagram.  These should be word processed or created using graphics program where suitable.

	P3
	Write simple working programs that include suitable input/output statements, variable assignments and operators.
	This is your program; it should work and meet the requirements of the design.  It should follow the documents produced for P1 & P2.  This item could be achieved by demonstration to you r lecturer of the finished program.  It must include suitable inputs, mouse clicks, textbox, listbox, scrollbar etc.  Suitable output will be the form and the display items on it, printouts and sound could be suitable here.  Your program must use variables and some operators in calculations.

	P4
	Produce well designed programs that are clearly laid out and appropriately commented.
	This is your code listing.  Comments should be included, try to explain what each block of your program is trying to!  Comments can be added to identify the use of variables as they are declared, and don’t forget a comment to identify you at the start of the program.  The part about being clearly laid out is asking for you to use spaces, blank lines and especially indentation to help make the code easy to read.  

	P5
	Demonstrate a competent approach to using programming environment


	This one is something you can demonstrate. The lecturer needs to be shown that you can use the facilities that Visual Basic has to help you write programs.  You should be able to change properties of objects, add or remove forms or modules.  Be able to save projects and re–open them successfully.  Finally can you use breakpoints and the debug statements to find errors in your code?

	P6
	Produce user documentation for a completed program including the user interface design
	This has to be a piece of written work. A user guide should allow anybody to use your program, explain what any controls do.  Explain any messages that appear on screen. A step by step walk through of an example is a good idea.

	P7
	Produce suitable test data for a working program


	What values of data input, what sequence of actions are required to check that the program works.  Try to use all the line of code in the testing.  Always predict what should happen and then record if it did.  If any error is found can you correct it, run the tests again to check that all working.

	CRITERIA
	EVIDENCE MUST SHOW
	

	M1
	Determine appropriate data types for a program and show how they are declared


	Have you used integer for whole numbers, single for numbers with fractions, string for non-numeric values, currency, time etc.  Showing how they are declared is the use of ‘Dim’ statements at the start of the code.  Add comments to show that you understand what you are doing for easy merit criteria!

	M2
	Identify and use appropriate selection and iteration methods for programming problems
	This is the inclusion of selection (‘If …Then…Else…End If’ or ‘Select Case…End Select’) iteration is the repletion constructs (Do … Loop’ Do Until …Loop’ etc or ‘For …Next’) Include them when suitable and demonstrate that you have used them to your lecturer to get this one marked off!

	M3
	Produce technical documentation for a program


	Sorry, but this is another writing job.  It is quite an easy task.  Technical documentation includes all those pieces of information that another programmer may need to understand your program and if they need to alter it at some time.  A clear specification, data dictionary, screen layout that have notes linking the visual with the variables and processes.  The testing specification, the test results.  Any notes that explain which bit of code does what (the comments!)  and any instructions for installing the program and what other software it needs, which version of windows etc.

	M4
	Use an appropriate tool to analyse a piece of code to ascertain semantic correctness.
	Demonstrate that your code does what you say it should using the breakpoint, debug.print and any other of Visual Basic debugging tools.

	CRITERIA
	EVIDENCE MUST SHOW
	

	D1
	Enhance programs with validation and appropriate graphical elements; including end-user enhancements
	Validation is where you have written code that checks the inputs of the user to make sure the values are sensible!  Take steps to stop the user clicking buttons at inappropriate times.  Add information pop-ups on controls, add indications that feedback information to the user.  (This is what the windows egg timer icon is doing when you have to wait for something to happen!)

	D2
	Demonstrate that the program has expandability.


	Having produced a working program can it be extended?  Each of the ideas for projects included suggestions for adding features.  Can your program be extended without having rewritten it!  This is easier to do if you have kept features in separate functional blocks in the code.  To achieve this add the extra to the working program and then write a report detailing the changes you had to make.  Remember to produce addendums to the documentation to cover the changes.
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