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Software Design and Development 
Theory, Questions and Practical Programming Tasks
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How to use this book:
This booklet is made up of many task and projects. Each task and project will require you to complete the Software Development stages in order – Analysis, Design, Implementation, Testing, Documentation and Evaluation. 
Evaluation
Documentation
Testing
Implementation
Design
Analysis


This is the fundamental framework in which all Software Development is produced, no matter the size or scope of the task or project. Some tasks and projects will be completed for you, which require you to copy and learn a specific area of Software Development. Other tasks and projects will require you to use what you have already learnt to complete them.
	Use of these icons will show the pupil what kind of work is needed for each section.
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Use a Software Development Environment to create a program





Theory Questions:

As the final exam is a large portion of the final mark, a pupil’s understanding of “Command Words” is especially helpful in gaining the best possible grade. Throughout this book you will find questions structure as close to SQA standard past papers questions using these command words. Some questions are actual questions from SQA past papers and are identified as such. A table of command words and their meaning are found in the table on the next page. 				

Disclaimer & Thanks to: This book has been made with help from resources created by: 
	[image: ] 
Raymond Simpson (SQA)
	[image: ]
	Alison Cowie
SDD Booklet
(Portobello High School)





	Command Words

	Analyse 
Separate information into components and identify their characteristics
	Assess 
Make an informed judgement
	Consider 
Review and respond to given information
	Criticise 
Assess worth against explicit expectations

	Comment 
Present an informed opinion
	Define 
Specify meaning
	Describe 
Set out characteristics
	Discuss 
Present key points

	Deduce 
Draw conclusions from information provided
	Examine
Investigate closely
	Explore 
Investigate without preconceptions about the outcome
	Evaluate 
Judge from available evidence

	Explain 
Set out purposes or reasons
	Illustrate 
Present clarifying examples
	Interpret 
Translate information into recognisable form
	Outline 
Set out main characteristics

	Summarise
Present principal points without detail
	State 
Express in clear terms
	Relate
Demonstrate connections between items
	Review 
Survey information

	Argue 
Present a reasoned case
	Debate 
Present different perspectives on an issue
	Give 
Produce an answer from recall
	Justify 
Support a case with evidence

	Estimate 
Assign an approximate value
	Calculate 
Work out the value of something
	Suggest 
Present a possible case
	Prove 
Demonstrate validity on the basis of evidence

	Compare 
Identify similarities
	Contrast 
Identify differences
	Apply 
Put into effect in a recognised way
	Complete 
Finish a task by adding to given information

	Develop 
Take forward or build upon given information
	Identify 
Name or otherwise characterise
	 
	 



Software Design & Development 1 - Stages
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s first take a closer look at the stages of developing software.








Developing a piece of software usually has six phases. These are: 

1. Analysis
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]2. Design
3. Implementation
4. Testing
5. Documentation
6. Evaluation


Analysis: The software developer will met with the client to find out what they want the software to do. They will create a document called the software specification that lists the functional requirements of the software. This is often done by identifying the inputs, processes and outputs of the software.


Design: The software specification will be passed to the design team who will plan the data structures to hold the data that will be processed by the software. They will also plan the User Interface (using wireframing) and they will plan the modules of program code that will be required. The design team may choose to use one or a selection of Design Notations to plan out how the program should function. These could be flow diagrams, structure diagrams or most commonly pseudo code.


Iteration: The client may be involved in checking the design and they may ask for changes at the design phase based on what they see and this could mean going back to the analysis phase. Iteration means ‘to do over again’. The software development process is described as iterative because each stage may have to be revisited as a result of new information coming to light.


Implementation: The design is passed to the programmers who write program code to implement the functional requirements of the software. The programmers may create prototypes for the client to see. If the programmers need the design clarified for them, the client, analysts and designers may have to meet again (iteration). This may even require them to go back to the original analysis (iteration). 


Testing: The programmers will be testing the code continually while they are working. When they are finished, the software developer will make up a test team from the software development company who can test the software as a whole. They probably won’t know the actual code in detail – this is sometimes called alpha testing. Once again, this may throw up issues that require previous phases to be revisited (iteration). For example, the programmers may have to re-code some parts. Finally, the software will be passed to the client for beta testing.


Documentation: This includes a technical guide and a user guide. The technical guide explains how to install the software and what the system requirements are e.g. operating system, amount of memory etc. The user guide will help the user to use the software successfully.


Evaluation: This is to decide whether the software is fit for purpose. That means: Does it meet its functional requirements? Is it robust (runs successfully without crashing)? Is it readable code in case people need to edit it?Look at Keywords
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	Keywords/Terms
	Meaning

	Analysis
	The stage of the development process where you acknowledge what the software must do.

	Software Specification
	A document stating the functional requirements of the software.

	Functional Requirements
	States what functions a software must do. E.g. calculation or data output.

	Input
	Any user input (clicking a button or entering data) or data the program needs to process.

	Process
	Any manipulation or calculation using data that is input and will be output.

	Output
	Data which is passed out of the program to the screen or perhaps into a file.

	Design
	Here the software look and program will be planned out.

	User Interface
	Wireframing is used to plan the user interface or layout of the program. This includes the position of buttons, output screens and any helpful labels.

	Design Notation
	Design notations are used when planning and should be able to communicate the purpose of a program without the need for formal code. Commonly used design notations are Pseudo code, Flow charts and Structure diagram.




	Implementation
	This is where the design is implemented or created into a working program using a Software Development environment (we use Visual Studio).

	Iteration
	This is when a stage or stages need to be revisited due to new data, to fix errors or a client requests a change.

	Testing
	We should follow a test plan to make sure the program works as expected. Common test plans will include normal, extreme and exceptional test data.

	Documentation
	The material a user may need to install or use the software which has been made. 

	Technical Guide
	Instructions on how to install the software and the hardware/software requirements needed to run the software.

	User Guide
	Instructions and controls required to help the user interact with the software.

	Evaluation
	Here we should be able to confirm that the software produced meets the Software Specification. It should be fit for the purpose it was created for.

	Reliable
	Software runs using correct data entry without crashing.

	Robust
	Software runs using incorrect data entry without crashing.




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about the software development process, including new terminology, answer the following questions in your jotters.


1. State the six stages of a typical software development process. (6)


2. Describe what happens in the implementation stage. (2)


3. Explain why is it important to evaluate the software you have produced? (2)



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 1
The next section will be the first practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
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Copy the following SDD Task 1 into Microsoft Word:

SDD Task 1 – Output Message to the screen

Analysis:
Software Specification: 	Create a program that will output a message “Hello World” to the screen.
Assumptions: 			User clicks on the “Output Message” button and nothing else.
Inputs: 			User clicks button.
Process: 			Message generated.
Output: 			Message displayed on screen using a Message box (MsgBox).

Design:
Wireframe:
Output Message








Flow Diagram:
Start
Click Button
Output Message
End








[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
[image: vs_v_print]Implement this Project SDD Task 1 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 1: 

Implementation:
Create Visual Studio Project named - SDD Task 1.
User Interface
[image: ]
Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        
  MsgBox("Hello World") 'This line will display a message on the screen using a msgbox

    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 1 in Microsoft Word:


Testing:
	Test
	Expected Output
	Actual Output

	Click on Button
	“Hello World” message is displayed via a Msgbox.
	“Hello World” message is displayed via a Msgbox.

Screen shot 1


Screenshot 1:
[image: ]


Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click the “Output Message” button to display the message.



Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria to display a message on the screen.

Efficient use of Coding: 
As there is only one line of code this program is as efficient as possible.

Reliability/Robustness: 
As the user can only click on a single button, with no data entry required this program is as reliable/robust as possible.

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are no meaningful identifiers as this program requires no variables, arrays, functions, methods or sub-routines.



Tasks

Task 1A
Create a program that displays your name. Save it as SDD Task 1A.

Task 1B
Create a program that displays your school name. Save it as Task 1B.

Task 1C
Create a program that displays your favourite celebrity. Save it as SDD Task 1C.

Task 1D
Create a program that displays your favourite music artist. Save it as SDD Task 1D.

Task 1E
Create a program that displays your favourite subject. Save it as SDD Task 1E.


End of SDD Task 1

Software Design & Development 2 - Analysis

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s first take a closer look at the Analysis stage of the software development process.








Analysis

The analysis stage in when the software development team (analyst, project manager, designer and possibly the programmer) is told what the program should do, usually by the client. For small and basic school projects the analysis is usually a small paragraph telling you what the program should do including the inputs, processes and outputs. For large scale real life projects the software development team meet with the client and draw up a software specification. This is a legally binding document which details what the software must do.

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Example: A teacher requires a program that allows them to enter 20 pupil names and their exam mark out of 100. The program should add up all the marks and calculate the average. The average mark of the class should then be displayed.

The analysis for this program might look like this:

Assumptions 
Assumptions often arise as the analysis proceeds. For example, “I will assume …”
· “…all 20 students completed the exam.” 
· “…all exam marks are entered as integer numbers.”
· “…all exam marks are entered between 0 and 100.”

Inputs
· Each student’s name (20 students)
· Each student’s mark (20 students)
 
Processes
· Add the marks to the total
· Divide the total by 20 to calculate the average
	
Outputs
· Display message with average mark for class.


	Keywords/Terms
	Meaning

	Assumptions
	Assumptions you will make about the program that have not been given to you by the client or problem specification. 
e.g. When entering an age I assume the minimum age will be 0 and the maximum age will be 130.

	Input
	Data that is entered into the program process either by the user, programmer or by reading data from a data structure.

	Process
	The program will manipulate the input data in a manner specified in the analysis stage to produce data to be output.

	Output
	Data that is produced by the process is then output to the user usually to the screen but can be to a data structure.




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]
Questions
Now that you have learnt about the analysis stage of the 
software development process, including new terminology,
answer the following questions in your jotters. 



1. State the document that is produced in the analysis stage. (1)


2. Identify 2 personnel that could be involved in the analysis stage. (2)


3. Explain the importance of creating a Software Specification in the analysis stage. (2)



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 2 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the second practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 2 into Microsoft Word:


SDD Task 2 – Storing Integers (whole number)

Analysis:
Software Specification:	Create a program that will allow a user to store an integer by entering a number into a program. The program should display the number the user input.
Assumptions: 			User clicks on the “Enter Number” button and nothing else.
				User enters an integer or whole number.
Inputs:				User clicks button.
				User inputs an integer.
Process: 			Message generated.
Output: 	Message displayed on screen using a Message box (MsgBox) showing the integer that the user inputted.

Design:
Wireframe:Enter Number







Flow Diagram:
Input Number
Click Button
Start





Number Displayed


End


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
[image: vs_v_print]Implement this Project SDD Task 2 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 2: 

Implementation:
Create Visual Studio Project named - SDD Task 2.
User Interface
[image: ]




Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim number As Integer 'declares a variable called number which will store a whole number(integer)

        number = InputBox("Please enter a number") 'An inputbox is used to allow the user to enter a number using an inputbox. This is then stored in the variable 'number'.

        MsgBox("The number you entered was: " & number) 'A msgbox is displayed showing a message and the number the user entered.
    End Sub
End Class
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 2 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 10 as the whole number
	“The number you entered was: 10” message is displayed via a Msgbox.
	“The number you entered was: 10” message is displayed via a Msgbox.

Screen shot 2



Screenshot 1:
[image: ]


Screenshot 2:
[image: ]


Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click the “Enter Number” button to display the message.
	User should enter an integer (whole number).


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a whole number (integer) and to display a message with the number you entered on the screen.

Efficient use of Coding: 
As there is three lines of code this program is as efficient as possible.

Reliability/Robustness: 
The program is reliable as it allows the user to enter an integer (whole number) and outputs that number to the screen. The program allows the user to enter numbers which are not integers but will only display the integer value of that number. The program stops working when the user enters a letter or word instead of an integer. This means that the program is not very robust.

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is a meaningful identifier as this program requires only one variable which has been called ‘Number’ as it contains a number.



Tasks

Task 2A
Create a program that asks for and displays your age. Save it as SDD Task 2A.

Task 2B
Create a program that asks for and displays the number of pupils in your class. Save it as SDD Task 2B.

Task 2C
Create a program that asks for and displays the number of cinema tickets. Save it as SDD Task 2C.

Task 2D
Create a program that asks for and displays the number of computers in the classroom. Save it as SDD Task 2D.

Task 2E
Create a program that asks for and displays how old you think your teacher is. Save it as SDD Task 2E.


End of SDD Task 2



Software Design & Development 3 – Design Notation 1: Flow Charts

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Flow Charts, a Design Notation used in the software development process.









Design Notation

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]When designing a program, it is useful to lay out how the program might work, before writing it in a programming language. Design notations are used when planning and should be able to communicate the purpose of a program without the need for formal code which usually involves complex syntax. Commonly used design notations are: 
Flow charts/diagrams, Structure charts/diagrams and Pseudocode. 

Flow Charts/Diagrams
[image: ]Flow charts show what is going on in a program and how data flows around it. Flow charts can represent everyday processes, show decisions taken and the result of these decisions.
The diamond shape explains when there is a choice to make. The flow chart shows what happens depending on the decision made at this point. Flow charts visualise the results of decisions, showing what will happen in a program, and also when, for example an if statement, is required to make a decision.
[image: ]
Flow charts can be used to show iteration (repeating something) like the example to the left. Here the user is asked what their favourite subject is. If they answer 'Computing Science' they are told they are 'clearly very intelligent' and the program stops. Any other answer results in the user being asked again. If the user does not enter 'Computing Science', the program will keep going round and round, asking them forever until they enter Computing Science.


A flowchart uses a variety of standard symbols with text to represent the order of events required to solve a problem. The symbols in a flowchart can be equated to programming constructs such as assignment, selection and repetition.
Flowchart symbols
	Symbol
	Term
	Meaning / Use

	
	Flow line
	Shows the direction or flow between symbols.


	[image: ]
	Terminal


	Represents the “start” and “end” of a problem.

	[image: ]
	Initialisation
	Used to show declaration of variables/arrays or assignment of an initial value.


	[image: ]
	Input/output


	Shows data input or output.

	[image: ]
	Decision



	Problem may branch or repeat if conditions are met.

	[image: ]
	Process


	Notes a process such as a calculation.

	
	Predefined process


	Shows use of a predefined function often with parameters.

	[image: ]
	On-page connector
	May be used to split a flowchart to keep it on a single page.




[image: ]Flowchart: Example 1
This flowchart inputs, 
adds and displays a value.












	Flowchart: Example 2

	Flowchart: example 3


	This flowchart checks to see if five different people are old enough to rent a van.

	This flowchart keeps a running total of scores, until there are no more scores.


	
[image: ]
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	Keywords/Terms
	Meaning

	Design Notation
	The form that your design takes. It could be structured diagram, flow diagram or pseudocode.

	Flow Chart/Diagram
	Shows what will happen in a program and how data flows around it.

	Structure Chart/Diagram
	Breaks down a problem into smaller, more manageable sections.

	Pseudocode
	This is closely related to the logic of how a program will work. Certain lines of pseudocode may have refinements and the programmers can implement the pseudocode line by line.

	Data Flow
	This shows how the data will move around the program. 

	Decision
	In most programs decisions need to be made. They are made based on conditions. For example IF number > 50 THEN total_passes = total_passes + 1. Conditions could be more complex and require the program to make a decision on multiple outcomes.

	Python
	This is a popular programming language.

	Fixed Loop
	This is a programming construct that is used if you require a set of instructions to repeat a fixed number of times.

	Condition
	A statement or comparison of variables which if true will result in an action taking place. There can be simple (one condition) or complex (two or more conditions).


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about design notations used 
in the software development process, including new terminology,
answer the following questions in your jotters. 

1. Identify 3 design notations. (3)
A program is needed to record 10 gamer name’s and their 10 gamer scores (scores are between 0 and 1000). The program should calculate the total of those 10 gamer scores and calculate the average gamer score. The program should display each gamer name, their gamer score and the average gamer score.
Using the above program answer the following question:
2. Identify an input, a process and an output for the program. (3)


3. Explain why the software development process could be considered iterative. (2)

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 3 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the third practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 3 into Microsoft Word:

SDD Task 3 – Storing Real Numbers (numbers with decimals)

Analysis:
Software Specification:	Create a program that will allow a user to store a real number by entering a number with decimals into a program. The program should display the number the user input.
Assumptions: 			User clicks on the “Enter Number” button and nothing else.
				User enters a real number with one decimal point.
Inputs:				User clicks button.
				User inputs a real number.
Process: 			Message generated.
Output: 	Message displayed on screen using a Message box (MsgBox) showing the real number that the user inputted.

Design:
Wireframe:Enter Number







Flow Diagram:
Input Number
Click Button
Start





Number Displayed


End


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
[image: vs_v_print]Implement this Project SDD Task 3 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 3: 

Implementation:
Create Visual Studio Project named - SDD Task 3.
User Interface
[image: ]



Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim Real_number As Single 'declares a variable called Real_number which will store any number including those with decimals

        Real_number = InputBox("Please enter a real number") 'An inputbox is used to allow the user to enter a real number using an inputbox. This is then stored in the variable 'Real_number'.

        MsgBox("The real number you entered was: " & Real_number) 'A msgbox is displayed showing a message and the real number the user entered.
    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 3 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 3.14 as the real number
	“The real number you entered was: 3.14” message is displayed via a Msgbox.
	“The real number you entered was: 3.14” message is displayed via a Msgbox.

Screen shot 2



Screenshot 1:
[image: ]

Screenshot 2:
[image: ]

Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click the “Enter Number” button to display the message.
	User should enter a real number (any number with a decimal).

Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a real number and to display a message with the number you entered on the screen.

Efficient use of Coding: 
As there is three lines of code this program is as efficient as possible.

Reliability/Robustness: 
The program is reliable as it allows the user to enter a real number and outputs that number to the screen. The program stops working when the user enters a letter or word instead of a real number. This means that the program is not very robust.

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is a meaningful identifier as this program requires only one variable which has been called ‘Real_Number’ as it contains a real number.


Tasks

Task 3A
Create a program that asks for and displays the temperature to 1 decimal place. Save it as SDD Task 3A.

Task 3B
Create a program that asks for and displays your height in metres to 2 decimal places. Save it as SDD Task 3B.

Task 3C
Create a program that asks for and displays the cost of cinema tickets in pounds with 2 decimal places to represent pence. Save it as SDD Task 3C.

Task 3D
Create a program that asks for and displays the processor clock speed in the classroom, with 2 decimal places. Save it as SDD Task 3D.

Task 3E
Create a program that asks for and displays the value for Pi to 5 decimal places. Save it as SDD Task 3E.


End of SDD Task 3


[bookmark: _Toc482217588]

Software Design & Development 4 – Design Notation 2: Structure Diagrams

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Structure Diagrams, a Design Notation used in the software development process.








Structure Diagrams
A structure diagram is another common design notation. A structure diagram is a method of graphically representing the steps required to solve a problem. Structure diagram must be read from top down from left to right. Structure diagrams break down a problem into smaller sections. These smaller sections can then be worked on one at a time by an individual or each smaller task given to separate groups. 
There are four types of notations used to represent the workings of a program: 
[image: ]
[image: ]Process			Notes a process such as a calculation.
[image: ]Loop		Problem may repeat a mixed number of times or repeat if conditions are met.
Selection		Problem may branch depending on the conditions met.
Predefined process		Shows use of a predefined function or a 	procedure.



Structure Diagram: Example 1
This structure diagram shows the design to calculate the average of five numbers.
[image: ]

Structure Diagram: Example 2
This diagram decides the cost of the postage of a parcel.
PROBLEM
Calculate correct postage for a parcel


If parcel less than 100g
Get weight of parcel


NO
YES


If parcel less than 200g
Cost = £ 1.50


Cost = £ 2.50
YES
NO

Cost = £ 4.50




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about design notations used 
in the software development process, including new terminology,
answer the following questions in your jotters. 


1. Copy and complete the table (5):

	
Symbol / Shape

	
Name
	
Description

	


	Process	
	Notes a process such as a calculation.

	[image: ]
	
	Problem may repeat a mixed number of times or repeat if conditions are met.

	[image: ]


	Selection
	

	


	Predefined process
	




2. Create a structure diagram for a program which requests the user to enter two numbers, adds up the two numbers and displays the result. (3)


3. Copy and complete the structure diagram (5):
[image: ]
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the forth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 4 into Microsoft Word:

SDD Task 4 – Storing Char (Any Character a-z, 0-9 or !-?)

Analysis:
Software Specification:	Create a program that will allow a user to store any character by inputting any character a-z, 0-9 or !-? into a program. The program should display the single character the user input.
Assumptions: 			User clicks on the “Enter Character” button and nothing else.
				User enters any one character with one a-z, 0-9 or !-?.
Inputs:				User clicks button.
				User inputs any one character.
Process: 			Message generated.
Output: 	Message displayed on screen using a Message box (MsgBox) showing the character that the user inputted.

Design:
Wireframe:Enter Character







Flow Diagram:
Input Character
Click Button
Start





Character Displayed


End


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
[image: vs_v_print]Implement this Project SDD Task 4 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 4: 

Implementation:
Create Visual Studio Project named - SDD Task 4.
User Interface
[image: ]



Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim a_character As Char 'declares a variable called a_character which will store any single character a-z, 0-9 or !-?

        a_character = InputBox("Please enter a character") 'An inputbox is used to allow the user to enter a character using an inputbox. This character is then stored in the variable 'a_character'.

        MsgBox("The character you entered was: " & a_character) 'A msgbox is displayed showing a message and the character the user entered.

    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 4 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter H  as the single character
	“The character you entered was: H” message is displayed via a Msgbox.
	“The character you entered was: H” message is displayed via a Msgbox.

Screen shot 2



Screenshot 1:
[image: ]

Screenshot 2:
[image: ]

Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Character” button to display the message.
	User should enter a character (a-z, 0-9 or !-?).


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a character and to display a message with the character you entered on the screen.

Efficient use of Coding: 
As there is three lines of code this program is as efficient as possible.

Reliability/Robustness: 
The program is reliable as it allows the user to enter any character and outputs that character to the screen. The program does not stop working when the user enters more than one character or none at all. This means that the program is robust.

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is a meaningful identifier as this program requires only one variable which has been called ‘a_character’ as it will contain a single character.
Tasks

Task 4A
Create a program that asks for and displays the initial of your first name. Save it as SDD Task 4A.

Task 4B
Create a program that asks for and displays your grade in an exam. Save it as SDD Task 4B.

Task 4C
Create a program that asks for and displays the initial of your teacher’s surname. Save it as SDD Task 4C.

Task 4D
Create a program that asks for and displays the £ symbol. Save it as SDD Task 4D.

Task 4E
Create a program that asks for and displays the multiply symbol. Save it as SDD Task 4E.


End of SDD Task 4



Software Design & Development 5 – Design Notation 3: Pseudocode

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Pseudocode, a Design Notation used in the software development process.









Pseudocode
Pseudocode is a natural language-based design methodology used to define an algorithm and refinement. It is a kind of structured English for describing algorithms and is intended for human reading. It typically omits details such as variable declarations and system-specific code. Pseudocode can look like code in an implemented problem but it doesn’t have the same strict syntax.
The design should begin by defining the main steps or algorithm. Where a step of the algorithm requires refinement, a numbering system may be used to denote which line of the algorithm is being refined.
Identified selection and repetition in the problem, may be highlighted with indentation.

Pseudocode: example 1
This algorithm calculates the volume of a swimming pool.
Algorithm
1	Ask user to enter dimensions of a swimming pool in metres
2	Calculate volume of pool
3	Display message stating the volume of the pool

Refinement
1.1	Ask user to enter length of pool
1.2	Ask user to enter width of pool
1.3	Ask user to enter depth of pool

2.1	Volume is calculated as length * width * depth

3.1	Display “The volume of the pool is ”, volume


 
Pseudocode: example 2
This algorithm adds up the length of the tracks on a CD.
Algorithm
1	Initialise total length
2	Get valid number of tracks from user
3	Start fixed loop for each track
4		Get title and track length from user
5		Add track length to total
6	End fixed loop
7	Display track titles and track lengths
8	Display total length

Refinement
2.1	Start conditional loop
2.2		Get number of tracks from user
2.3		If number of tracks is not valid display error message
2.4	Repeat until the number of tracks entered is between 1 and 20 inclusive

4.1	Get track title and store in names array
4.2	Get track length and store in length array

5.1	Add track length to total length

7.1	Start fixed loop for length of names array
7.2		Display “The name of track”, counter, “is”, track name
7.3		Display “The length of track”, counter, “is”, track length
7.4	End fixed loop

8.1	Display “The total length of the tracks is”, total length

Pseudocode is a design notation that is closely related to the logic of how a program will work. It lets you detail what your program will do without having to worry about the particular syntax of your chosen programming language. There is no specific standard for pseudocode and programmers often have their own version. Pseudocode can be given to a programmer who can implement it in any programming language. Pseudocode can look a lot like code but it does not need to be implemented as strictly. Programming languages like visual basic and python will have specific rules around syntax and structure, whereas pseudocode gives more freedom. 


There is no strict set of rules for pseudocode, but some of the most widely recognised are:
RECEIVE/INPUT	indicates a user will be receiving data or inputting something.
SEND/OUTPUT	indicates that an output will appear on the screen.
FOR			a counting loop, fixed loop (iteration). 
WHILE			a loop, iteration that has a condition at the beginning. 
REPEAT … UNTIL	a loop (iteration) that has a condition at the end. 
IF … THEN … ELSE	a decision (selection) in which a choice is made. 

Pseudocode can be used to plan out programs. A programmer who uses pseudocode as part of their planning is able to take time to think about how their program will work, what variables they might need and what inputs and outputs there are. It is similar to actual code. Planning a program that asks people what their favourite subject is could look like this in pseudocode:
DO
     	RECEIVE “What is your best subject?” FROM KEYBOARD
IF answer = “Computing Science” THEN
SEND “Correct” To DISPLAY
ELSE
SEND “Incorrect. Try again” To DISPLAY
UNTIL answer = “Computing Science”

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about design notations used 
in the software development process, including new terminology,
answer the following questions in your jotters. 


1. State another design notation that could be used instead of pseudocode. (1)


2. RECEIVE is a keyword used in pseudcode. Identify 3 other keywords used in pseudocode. (3)


3. Describe how more detail is added to a step in pseudocode. (2)
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the fifth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 5 into Microsoft Word:

SDD Task 5 – Storing String (Collection of Characters a-z, 0-9 or !-?)

Analysis:
Software Specification:	Create a program that will allow a user to store any word or string of characters by inputting any number of characters a-z, 0-9 or !-? into a program. The program should display the string of characters that the user input.
Assumptions: 			User clicks on the “Enter String” button and nothing else.
				User enters any number of characters with one a-z, 0-9 or !-?.
Inputs:				User clicks button.
				User inputs any number of characters.
Process: 			Message generated.
Output: 	Message displayed on screen using a Message box (MsgBox) showing the string that the user inputted.

Design:
Wireframe:Enter String







Flow Diagram:
Input String
Click Button
Start





String Displayed


End


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
[image: vs_v_print]Implement this Project SDD Task 5 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 5: 

Implementation:
Create Visual Studio Project named - SDD Task 5.
User Interface
[image: ]



Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim a_string As String 'declares a variable called a_string which will store a string of characters a-z, o-9 or !-?

        a_string = InputBox("Please enter a string") 'An inputbox is used to allow the user to enter a string of characters using an inputbox. These characters are then stored in the variable 'a_string'.

        MsgBox("The string you entered was: " & a_string) 'A msgbox is displayed showing a message and the string the user entered.

    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 5 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter Hello  as the string of characters
	“The string you entered was: Hello” message is displayed via a Msgbox.
	“The string you entered was: Hello” message is displayed via a Msgbox.

Screen shot 2



Screenshot 1:
[image: ]

Screenshot 2:
[image: ]

Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter String” button to display the message.
	User should enter any number of characters (a-z, 0-9 or !-?).


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a string of characters and to display a message with the characters you entered on the screen.

Efficient use of Coding: 
As there is three lines of code this program is as efficient as possible.

Reliability/Robustness: 
The program is reliable as it allows the user to enter a string of characters and outputs those characters to the screen. The program does not stop working when the user enters unusual characters or none at all. This means that the program is robust.

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is a meaningful identifier as this program requires only one variable which has been called ‘a_string’ as it will contain a string of characters.
Tasks

Task 5A
Create a program that asks for and displays your first name. Save it as SDD Task 5A.

Task 5B
Create a program that asks for and displays your school name. Save it as SDD Task 5B.

Task 5C
Create a program that asks for and displays your username. Save it as SDD Task 5C.

Task 5D
Create a program that asks for and displays the school address including postcode. Save it as SDD Task 5D.

Task 5E
Create a program that asks for and displays a suitable password which must contain at least one upper case character, at least one lower case character, a space, at least one number and . Save it as SDD Task 5E.


End of SDD Task 5



Software Design & Development 6 – Design Notation 4: User Interface using Wireframing


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at the User Interface and Wireframing, a Design Notation used in the software development process.







User-interface Design
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]The user interface is the part of a computer program that is visible to the user. The program could be as simple as a command line or as sophisticated as a virtual reality simulator. The point of designing a user interface for software is to show what input and output is required, so that the programmer can implement it in their chosen code.
The type of user interface can depend on what the programming language is capable of achieving. The examples below would probably be sketched by the designer, rather than typed. 

User-interface design: Example 1 
This is a user-interface design for a program that calculates a user’s weekly pay, using a text based language such as True Basic.

Prompt (computer)					Response (user)

Enter how many hours you worked this week		___
Enter how many hours you worked on Saturday		___
Enter how many hours you worked on Sunday		___
Your pay this week is __________




User-interface design: Example 2
This is a user-interface design for a program that calculates a user’s weekly pay using an event-driven language such as Visual Basic.

Enter how many hours you worked this week


Enter how many hours you worked on Saturday
Click here to run


Enter how many hours you worked on Sunday


Your pay this week is

Wire Framing
This is the design notation used for designing the user interface. This allows the designer and programmer to design the look of the software. This could be to see where buttons will be positioned, what size the buttons will be, where the data will be output and make decisions on if the final design is suitable for implementation. It also allows the development team to show the design to the client for feedback. For example, a program is needed with 4 button options and a display for outputting information. Your wire frame design may look like this:
Button
Button
Button
Button
Display







	Keywords/Terms
	Meaning

	User-Interface
	A user interface allows interaction with a computer system. Modern user Interfaces use touch screen technology, with icons to give commands. In older computer systems a command was typed in.

	Wireframe
	A wireframe is a visual layout of how a user interface could look. Wire frames contain basic information such as the position of different elements like button positions, text areas, images, embedded videos or navigation.




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about design notations used 
in the software development process, including new terminology,
answer the following questions in your jotters. 


1. Copy and complete the sentence by identifing the missing words:

A   _ _ _ _   interface allows    _ _ _ _ _ _ _ _ _ _ _    with a computer system.  (2)


2. Copy and complete the sentence by identifing the missing words:

A    _ _ _ _ _ _ _ _ _   is a   _ _ _ _ _ _  layout of how a user interface could look. (2)


3. Create a user interface using wireframing for a program that allows a user to enter their name, credit card number and security code before clicking a button to proceed. (4)


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 6 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the sixth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 6 into Microsoft Word:

SDD Task 6 – Selection Construct (IF…Then…End IF)

Analysis:
Software Specification:	Create a program that will allow a user to enter a password. If the password equals 1234 then the user will get a message saying “Access Granted”. If the password does not equal 1234 then the user will get a message saying “Access Denied”.
Assumptions: 			User clicks on the “Enter Password” button and nothing else.
				User enters any number but not any characters.
Inputs:				User clicks button.
				User inputs password number.
Process: 			User password compared to 1234, equals or does not equal.
Output: 	Message displayed on screen using a Message box (MsgBox) showing “Access Granted” or “Access Denied”.

Design:
Wireframe:Enter Password









Flow Diagram:
[image: ]
[image: ]Start

[image: ]User_input = 1234
Set Password to 1234

NO

[image: ]YES
Receive user_input from Keyboard

[image: ][image: ]Display “Access Denied”
Display “Access Granted”


[image: ]End



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 6 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 6: 

Implementation:
Create Visual Studio Project named - SDD Task 6.
User Interface
[image: ]



Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim password As Integer 'declares a variable called password which will store a numerical password
        Dim user_input As Integer 'declares a variable called user_input which will store the input from the user

        password = 1234 'assigns the value 1234 to the variable password

        user_input = InputBox("Please enter Password") 'An inputbox is used to allow the user to enter a numerical password using an inputbox. This integer is then stored in the variable 'user_input'.

        If user_input = password Then 'the user_input is compared to the password. If the values in the variables are equal then the condition is true.
            MsgBox("ACCESS GRANTED") 'A msgbox is displayed showing a message.
        End If

        If user_input <> password Then 'the user_input is compared to the password. If the values in the variables are NOT equal then the condition is true.
            MsgBox("ACCESS DENIED") 'A msgbox is displayed showing a message.
        End If

    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 6 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 1234 as the numerical password
	“ACCESS GRANTED” message is displayed via a Msgbox.
	“ACCESS GRANTED” message is displayed via a Msgbox.

Screen shot 2

	Enter 4321 as the numerical password
	“ACCESS DENIED” message is displayed via a Msgbox.
	“ACCESS DENIED” message is displayed via a Msgbox.

Screen shot 3



Screenshot 1:
[image: ]
Screenshot 2:
[image: ]
Screenshot 3:
[image: ]

Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Password” button to display the message.
	User should enter any numerical password.


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter numerical password and to display a message with either “Access Granted” or “Access Denied”.


Efficient use of Coding: 
This program is not as efficient as it could be. To make the program more efficient the programmer could combine the two IF constructs into just one using the If…Then…Else…End If construct which save two lines of code and decrease how many comparisons the computer must do.


Reliability/Robustness: 
The program is reliable as it allows the user to enter a numerical password and displays an acceptable message. The program stops working when the user enters non-numerical characters or none at all. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers as this program requires two variables which have been called ‘password’ and ‘user_input’ as it will contain the program’s password and the user’s input.



Tasks

Task 6A
Create a program that asks for your class year and displays a correct or incorrect message based on your actual class year. Save it as SDD Task 6A.

Task 6B
Create a program that asks for your age and displays a message “You are old enough to drive” if your age is equal to or greater than 17. Save it as SDD Task 6B.

Task 6C
Create a program that asks for the answer to “12 * 12” displays a message if the answer is correct or incorrect. Save it as SDD Task 6C.

Task 6D
Create a program that asks for how many tickets you want to buy for the cinema. If it is more than 20 the program will display a message “Sorry the maximum is 20”. Save it as SDD Task 6D.

Task 6E
Create a program that asks you to guess the number they are thinking of. If the guess is correct then it will display a “Well done” message. If the guess is lower than the number it will display a “Too Low” message or if the guess is higher than the number it will display a “Too High” message. Save it as SDD Task 6E.


End of SDD Task 6




Software Design & Development 7 – Implementation 1: Data Types and Structures

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at the Data Types and Structures used in the Implementation stage of the software development process.








Implementation

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]In this stage the programmer will create the program based on the design. The programmer will implement the design. In the real world a programmer will decide what programming language and environment to use to create the program. This is due to certain programming languages being more suitable than others for a particular task. 

Data Types and Structures

Variables are stored in RAM (as binary) but it is necessary to let the program know the type of data that each variable will hold.
Data Types
Below is a table showing five data types, their descriptions and an example of what data could be found in that variable. 
	Data type
	Description
	Sample data

	INTEGER
	Stores positive or negative whole numbers.
	17

	REAL
	Stores numbers that contain decimal places/values and can also store integers.
	17.65

	CHARACTER
	Stores a single character which can be a letter, number or symbol.
	A

	STRING
	Stores alphanumeric combinations and text. String is really a group of characters stored together as one. Numbers to be used for calculations should not be stored as string data even though they can be. They should be stored as INTEGER or REAL.
	Batman

	BOOLEAN
	Stores True or False only. This is sometimes taught as 1 or 0 only where 1 is true and 0 false.
	True





How do we get the computer to store these Data Types?

There are many different programming languages which will use different syntax to get the computer to store variables. In this booklet Visual Basic will be used as Microsoft Visual Studio is the software used by many programmers.

Storing an Integer:		Dim whole_number as Integer
Storing a Real number:	Dim real_number as Single
Storing a Character:		Dim a_character as Char
Storing a String:		Dim sting_characters as String
Storing Boolean:		Dim choice as Boolean

Data Structures

Arrays are a common data structure. They let programmers store items in a list. For example, an array to store six names. Arrays only store data in a list if the data is of the same data type. 

Structures allow programmers to store more than one item or value together using the same name and data type. 

Note:
While STRING is regarded as a data type, it is also a data structure. The STRING data type is an array of different characters all stored together in sequence. For example, the name Anne is really four separate characters 'A', 'n', 'n', 'e' that when joined together give the name 'Anne'.

Array Examples:

	Array of 7 names
	
	Array of 7 Exam Marks
	
	Array of 7 Average Marks

	Dim name(6) as string	
	
	Dim Exam(6) as Integer
	
	Dim average(6) as Single

	Index
	Name
	
	Index
	Mark
	
	Index
	Value

	0
	Bob
	
	0
	75
	
	0
	72.3

	1
	Sue
	
	1
	85
	
	1
	86.64

	2
	Joe
	
	2
	95
	
	2
	92.25

	3
	Lee
	
	3
	70
	
	3
	70.2

	4
	Max
	
	4
	80
	
	4
	81.33

	5
	Ben
	
	5
	82
	
	5
	81.78

	6
	Ray
	
	6
	90
	
	6
	90.113




Advantages of an Array Data Structure
If you were creating a piece of software which required many student names to be entered, you would need to declare many variables. For example a class may need 10 pupil names which would require the programmer to write Dim pupil_name as string 10 times. This would also make the computer process and store the same line of code 10 times. This can be time consuming for the programmer and is inefficient when it comes to processor and memory usage for the user. 
With an Array data structure the programmer only needs to write one line of code which will produce a ‘list’ of 10 pupil names. 

	Individual Variables
	
	Name(index)
	
	With Array

	Dim name0 as string
	
	Name(0)
	
	Dim name(9) as string

	Dim name1 as string 
	
	Name(1)
	
	

	Dim name2 as string 
	
	Name(2)
	
	

	Dim name3 as string 
	
	Name(3)
	
	

	Dim name4 as string 
	
	Name(4)
	
	

	Dim name5 as string 
	
	Name(5)
	
	

	Dim name6 as string 
	
	Name(6)
	
	

	Dim name7 as string 
	
	Name(7)
	
	

	Dim name8 as string 
	
	Name(8)
	
	

	Dim name9 as string 
	
	Name(9)
	
	


 
	Keywords/Terms
	Meaning

	Data Types
	This is the term given to the kind of data/values/information that will be stored in the variable. It could be integer, real, char, string or Boolean. 

	Data Structure
	A list/selection of variables that have the same name and data type. An Array is an example.

	Variable
	A named object that allows the programmer to store a piece of data. 

	RAM
	Stands for Random Access Memory. Temporarily stores all programs, applications or data the computer is currently using. For example: the operating system, internet browser and Visual Studio project you are working on.

	Integer
	A variable containing whole numbers.

	Real
	A variable containing a number with decimal values

	Single
	Visual Basics’ syntax for Real numbers. 
For Example: Dim fraction_number as Single

	Char
	A variable containing one character (A-Z, 0-9, £$% ...) 

	String
	A variable containing one or more characters.

	Keywords/Terms
	Meaning

	Boolean
	A variable which can be one of two states. True or False.

	Syntax
	This is the term given to the structure of instructional statements in a computer language. Correct use of keywords like Dim or Inputbox and symbols like & or “. Incorrect syntax will cause the program not to work. 

	Visual Basic
	This is a programming language which we can create software. 

	Visual Studio
	This is Microsoft’s own software development environment. A program you can use to help you create your own programs.

	Dim
	This is the keyword used to declare a variable. It originally stands for DIMENSIONS as it was used to define the dimensions of an array.
Some people find it easy to remember DIM to stand for Declare in Memory as you are declaring a variable to be stored in memory.

	Arrays
	This is a common data structure used in software development. It is used when you require several variables of the same name and data type. 

	Index
	Index is used in conjunction with Arrays so that data/values can be given address locations in the data structure.
See the diagram found before this table as an example.

	Declare
	This is the term given when the programmer is identifying a variable that requires storage space and data type.

	Computer Process
	When the Processor of the computer is executing an instruction/calculation. On a basic level it is when the computer is moving or manipulating data.

	Inefficient
	To help the computer run as fast as possible programs need to make good use of the processor’s time and the computer’s storage space. This means programmers need to make sure the programs do not make the computer do unnecessary tasks or take up unnecessary space in memory.

	Processor
	The processor is also known as the CPU (Central Processing Unit) and can be considered the brain of the computer. All processes are done here, that is all calculations or decision making.

	Memory Usage
	A computer has a limited amount of storage space (Hard Disk Drive) and memory (RAM). A programmer needs to make use of that memory and storage as efficiently as possible, no unnecessary instructions or code.






[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used 
in the software development process, including new terminology,
answer the following questions in your jotters. 

1. Describe a variable? (1)


2. Copy and complete the table by identifying the missing data types and examples of the kind of data found in them. (5)


	Data type
	Example

	
	17

	REAL
	

	
	A

	
	Batman

	BOOLEAN
	





3. Explain why programmers use variables in programs? (2)






[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 7 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the seventh practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 7 into Microsoft Word:

SDD Task 7 – Complex Selection Construct (IF…Then…End IF including AND,  OR)

Analysis:
Software Specification:	Create a program that will allow a user to enter a username and password. If the username and password equals your first name and 1234 then the user will get a message saying “Access Granted”. If the username or password does not equal your first name and 1234 then the user will get a message saying “Access Denied”.
Assumptions: 	User clicks on the “Enter Username and Password” button and nothing else.
	User enters any characters for name and only numbers for password.
Inputs:				User clicks button.
				User inputs username then password.
Process: 			Username and password compared to the assigned username 				and password.
Output: 	Message displayed on screen using a Message box (MsgBox) showing “Access Granted” or “Access Denied”.

Design:
Wireframe:Enter Username and Password





Pseudocode:

SET username TO “leroy gibbs”
SET password TO 1234

RECEIVE Entered_username FROM Keyboard
RECEIVE Entered_password FROM Keyboard

IF Entered_username = username AND Entered_password = password THEN
	SEND “ACCESS GRANTED” TO DISPLAY
END IF

IF Entered_username <> username OR Entered_password <> password THEN
	SEND “ACCESS DENIED” TO DISPLAY
END IF

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 7 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 7: 

Implementation:
Create Visual Studio Project named - SDD Task 7.
User Interface
[image: ]



Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim username As String 'declares a variable called username which will store the pre-assigned username
        Dim password As Integer 'declares a variable called password which will store a numerical pre-assigned password
        Dim entered_username As String 'declares a variable called entered_username which will store the username entered by the user
        Dim entered_password As Integer 'declares a variable called entered_password which will store the numerical password entered by the user

        username = "leroy gibbs" 'assigns the string of characters "leroy gibbs" to the variable username. 
        password = 1234 'assigns the value 1234 to the variable password

        entered_username = InputBox("Please enter your username") 'An inputbox is used to allow the user to enter their username using an inputbox. This string of characters is then stored in the variable 'entered_username'.
        entered_password = InputBox("Please enter your password") 'An inputbox is used to allow the user to enter their password using an inputbox. This numerical value is then stored in the variable 'entered_password'.

        If entered_username = username And entered_password = password Then 'the entered_username and entered_password is compared to the pre-assigned username and password. If both the values in the variables are equal then the condition is true.
            MsgBox("ACCESS GRANTED") 'A msgbox is displayed showing a message.
        End If

        If entered_username <> username Or entered_password <> password Then 'the entered_username and entered_password is compared to the pre-assigned username and password. If any one of the values in the variables are NOT equal then the condition is true.
            MsgBox("ACCESS DENIED") 'A msgbox is displayed showing a message.
        End If

    End Sub
End Class




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 7 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter “leroy gibbs” as the username and 1234 as password.
	“ACCESS GRANTED” message is displayed via a Msgbox.
	“ACCESS GRANTED” message is displayed via a Msgbox.

Screen shot 2

	Enter “Leroy Gibbs” as the username and 4321 as password.
	“ACCESS DENIED” message is displayed via a Msgbox.
	“ACCESS DENIED” message is displayed via a Msgbox.

Screen shot 3



Screenshot 1:
[image: ]       [image: ]
Screenshot 2: 						Screenshot 3:
   [image: ]				[image: ]




Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Username and Password” button to display the message.
	User should enter any Username and password.


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a username and numerical password and to display a message with either “Access Granted” or “Access Denied”.


Efficient use of Coding: 
This program is not as efficient as it could be. To make the program more efficient the programmer could combine the two IF constructs into just one using the If…Then…Else…End If construct which save two lines of code and decrease how many comparisons the computer must do.


Reliability/Robustness: 
The program is reliable as it allows the user to enter any string of characters for the username and only numerical values for the password. The program stops working when the user enters characters or none at all for the password. This means that the program is not very robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are four meaningful identifiers as this program requires four variables which have been called ‘username’, ‘password’, ‘entered_username’ and ‘entered_password’ as it will contain the program’s pre-assigned username and password and the user’s input ‘entered_username’ and ‘entered_password’.


Tasks

Task 7A
Create a program that asks for your name and age then displays a correct or incorrect message based on your actual name and age. Save it as SDD Task 7A.

Task 7B
Create a program that asks for your coursework mark and exam mark and displays a pass if both are over 50 each or displays a fail if either is less than 50. Save it as SDD Task 7B.

Task 7C
Create a program that asks the user to enter two numbers. If both numbers are greater than 100 the program will display “Both of the numbers are greater than 100”. If one of the numbers is less than 100 then the program will display “One of the numbers is less than 100”. Save it as SDD Task 7C.

Task 7D
Create a program that asks for how many tickets you want to buy for the cinema. If the number of tickets is more than 0 and less than 21, the program will display a message “Amount Accepted”. If the number of tickets is less than 1 and more than 20, the program will display a message “Amount not in acceptable range”. Save it as SDD Task 7D.

Task 7E
Create a program that asks you to guess the number and colour they are thinking of. If the guesses are correct then it will display a “Well done” message. If either one of the guesses are not correct then a “Sorry, try again. One or both of your guesses is not correct”. Save it as SDD Task 7E.


End of SDD Task 7




Software Design & Development 8 – Implementation 2: Selection Constructs
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Selection Constructs used in the Implementation stage used in the software development process.








Constructs
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]In the implementation stage, when the programmer will implement the design in the software development environment, they will use many different constructs. The selection construct will take one input and ‘select’ the required output based on simple or complex conditions.
Selection
Choosing from a number of possible alternatives when using selection can make code more efficient, however, it is not always obvious which is more efficient.
These two programs decide the grade that a candidate is given, depending on the mark they received in the exam.
Example 1	Example 2
	This uses four IF constructs, one after another, with the use of complex conditional statements.

	
	This uses nested IF constructs with simple conditional statements. Other programming languages may use a CASE, ELIF or ELSEIF statement.

	
IF mark < 50 THEN
     SET grade TO D
END IF
IF mark>=50 AND mark<=59 THEN
    SET grade TO C
END IF
IF mark>=60 AND mark<=69 THEN
    SET grade TO B
END IF
IF mark>=70 THEN
    SET grade TO A
END IF

	
	
IF mark>=70 THEN
     SET grade=A
ELSE
        IF mark>=60 THEN
             SET grade=B
        ELSE
              IF mark>=50 THEN
                   SET grade=C
  	     ELSE
                   SET grade=D
              END IF
        END IF
END IF


	This program always carries out four comparisons, regardless of the values stored in mark.
	
	This program carries out either one, two or three comparisons, depending on the values stored in the mark.


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used 
in the software development process, including new terminology,
answer the following questions in your jotters. 



1. Identify a type of construct. (1)


2. Describe a selection construct used in software development. (2)


3. Explain how using certain constructs may make the program more efficient. (2)
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the eighth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 8 into Microsoft Word:

SDD Task 8 – Nested Selection Construct (IF…Then…Elseif…End IF with OR, AND)

Analysis:
Software Specification:	Create a program that will allow a user to enter an exam mark. If the mark is equal to or greater than 70 then they will get an ‘A’, equal to 60 or greater than ‘B’, equal to 50 or greater than ‘C’ otherwise they get a ‘D’.
Assumptions: 			User clicks on the “Enter Mark” button and nothing else.
				User enters a number between 0 to 100 and not any 					characters.
Inputs:				User clicks button.
				User inputs 0 - 100 number.
Process: 			User Mark compared to 70, then 60, then 50. 
Output: 	Message displayed on screen using a Message box (MsgBox) showing “You received a grade _ ”.

Design:
Wireframe:Enter Mark







Pseudocode:

RECEIVE exam_mark FROM Keyboard

IF exam_mark >=70 THEN
	SET grade=A
ELSE
       	IF exam_mark >=60 THEN
             		SET grade=B
       	ELSE
              		IF exam_mark >=50 THEN
                   		SET grade=C
  	     	ELSE
                   		SET grade=D
              		END IF
        	END IF
END IF

SEND “You received a grade _ ” TO Display


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 8 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 8: 

Implementation:
Create Visual Studio Project named - SDD Task 8.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim exam_mark As Integer 'declares a variable called exam_mark which will store the input from the user
        Dim grade As Char 'declares a variable called grade which will store the grade character assigned by the selection construct

        exam_mark = InputBox("Please enter exam mark") 'An inputbox is used to allow the user to enter a numerical password using an inputbox. This integer is then stored in the variable ‘exam_mark’.

        If exam_mark >= 70 Then 'the exam_mark is compared to a value. If the value in the variable is equal or greater then the condition is true.
            grade = "A" 'a character is assigned to the variable grade when the condition is true
        Else
            If exam_mark >= 60 Then 'the exam_mark is compared to a value. If the value in the variable is equal or greater then the condition is true.
                grade = "B" 'a character is assigned to the variable grade when the condition is true
            Else
                If exam_mark >= 50 Then 'the exam_mark is compared to a value. If the value in the variable is equal or greater then the condition is true.
                    grade = "C" 'a character is assigned to the variable grade when the condition is true
                Else 'if none of the set conditions are true then a final grade is assigned.
                    grade = "D" 'a character is assigned to the variable grade when the condition is true
                End If
            End If
        End If
        MsgBox("You received a grade " & grade) 'A msgbox is displayed showing a message with the grade concatenated onto the end of the string message.
    End Sub
End Class
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Add the following to your SDD Task 8 in Microsoft Word:
Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 80, 65, 55 and 40 as exam mark
	"You received a grade A, B, C or D" message is displayed via a Msgbox.
	"You received a grade A, B, C or D" message is displayed via a Msgbox.

Screen shot 2





Screenshot 1:
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Screenshot 2:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Mark” button to display the message.
	User should enter a number between 0 and 100.


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter an exam mark between 0 and 100 then displays a message with the correct grade mark.


Efficient use of Coding: 
This program is not as efficient as it could be. To make the program more efficient the programmer could combine the several of the lines used in the IF construct into just one using the If…Then…Elseif…End If construct which saves several lines of code and therefore decreases how many lines of code the computer must translate and store.


Reliability/Robustness: 
The program is reliable as it allows the user to enter a number between 0 and 100 then outputs the correct grade to the screen. The program does not respond correctly with numbers outside the range 0 to 100 and stops working when the user enters any character or none at all. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers as this program requires two variables which have been called ‘exam_mark’ and ‘grade’ as it will contain the user’s exam mark and the assigned grade character.


Tasks

Task 8A
Create a program that asks for the class year group and displays different messages stating your age based on the input (note: your age could be one of either two numbers for each year group. Save it as SDD Task 8A.

Task 8B
Create a program that asks for the film you want to watch and displays different messages stating the certificate rating based on your input (Certificate ratings could be U, PG, PG-13, 15 and 18. Save it as SDD Task 8B.

Task 8C
Create a program that asks for the weight of a parcel and displays a message stating the cost of delivery. Over 5kg is £5, over 3kg is £3, over 1kg is £2 and anything else is £1. Save it as SDD Task 8C.

Task 8D
Create a program that asks for the age of a cinema goer and displays the cost of a ticket based on their age. Prices for over 60’s is £5, 18 and overs is £10 and anyone else is £7. Save it as SDD Task 8D.

Task 8E
Create a program that asks you to guess the number they are thinking of. If the guess is correct then it will display a “Well done” message. If the guess is lower than the number it will display a “Too Low” message or if the guess is higher than the number it will display a “Too High” message. You have done a similar task before but this time you need to use the nested If…Else Construct. Save it as SDD Task 8E.


End of SDD Task 8


Software Design & Development 9 – Implementation 3: Logical Operators
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Logical Operators used in the Implementation stage used in the software development process.







Logical operators
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Logical operators can be useful when creating complex conditions, rather than using multiple simple conditions. There are 3 logical operators used in software development: 

AND					OR					NOT

The program below uses two simple conditional statements, comparing X variable to 4 and Y variable to 6. 

IF X > 4 THEN
	IF Y < 6 THEN
		SET quadrant TO 2
	END IF
END IF

The next example program uses one complex conditional statement logically comparing the variables to set values. The 2 conditions have been joined in a single line of code using the logical operator AND.

IF X > 4 AND Y < 6 THEN
	SET quadrant TO 2
END IF

	Keywords/Terms
	Meaning

	Selection Constructs
	Using an IF …ELSE code structure to select an output based on an input.

	Logical operators
	Used to combine 2 or more simple conditions into a more efficient complex condition.

	AND
	Used when the program requires both conditions to be true before progressing to next line of code.

	OR
	Used when the program requires one of the conditions to be true before progressing to next line of code.

	NOT
	Used when the program requires anything but the next set condition to be true before progressing to next line of code.
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Now that you have learnt about data types and structures used 
in the software development process, including new terminology,
answer the following questions in your jotters. 



1. Identify three logical operators? (3)


2. A program requires the user to enter a number between 0 and 100. Copy and complete the following line of code by identifying the correct logical operator used in the complex condition.

IF mark > 0 _ _ _ mark < 100 then
	SEND “Mark Entered Successfully” TO DISPLAY
END IF											(1)


3. A program requires the user to enter a valid age between 0 and 140. Copy and complete the following line of code by identifying the correct logical operator used in the complex condition.

DO WHILE age < 0  _ _  age > 140 
	SEND “Invalid entry. Please enter a number between 1 to 140” TO DISPLAY
	RECEIVE age FROM KEYBOARD
LOOP											(1)




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 9 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the ninth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 9 into Microsoft Word:

SDD Task 9 – Fixed Loop

Analysis:
Software Specification:	Create a program that will allow a user to enter their name and using a fixed loop it will be displayed 5 times.
Assumptions: 			User clicks on the “Enter name” button and nothing else.
				User types their name using characters.
Inputs:				User clicks button.
				User inputs name.
Process: 			User’s name is displayed 5 times using a fixed loop. 
Output: 	Message displayed on screen using a Listbox showing “Your name ” – 5 times.


Design:
Wireframe:Enter Name
Listbox









Pseudocode:

RECEIVE name FROM Keyboard

For counter = 1 to 5
	SEND name TO DISPLAY
NEXT


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 9 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 9: 

Implementation:
Create Visual Studio Project named - SDD Task 9.
User Interface
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Visual Basic Code


Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim name As String 'declares a variable called name which will store the name entered by the user

        name = InputBox("Enter your name") 'An inputbox is used to allow the user to enter their name using an inputbox. This string of characters is then stored in the variable 'name'.

        For counter = 1 To 5 'a counter is used to fix the number of times the following code will loop, 5 times in this program.
            ListBox1.Items.Add(name) 'a listbox is used to display the name variable
        Next
    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 9 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter Leroy Gibbs as name
	"Leroy Gibbs" message is displayed five times via a Listbox.
	"Leroy Gibbs" message is displayed five times via a Listbox.

Screen shot 2





Screenshot 1:
[image: ]
Screenshot 2:
[image: ]

Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Name” button to display the message.
	User should enter any name.


Evaluation

Fit for Purpose: 
From the testing and screenshot you can see that the program successfully met the analysis criteria which allows the user to enter a name and then displays that name five times in a listbox.


Efficient use of Coding: 
This program is as efficient as it could be. Using a fixed loop to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store.


Reliability/Robustness: 
The program is reliable as it allows the user to enter a name then outputs the same name to the screen. As a string data type is used it means the program will work when the user enters any character or none at all. This means that the program is robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is one meaningful identifier as this program requires one variable which have been called ‘name’ as it will contain the user’s name.


Tasks

Task 9A
Create a program that asks for the school name and displays it five times. Save it as SDD Task 9A.

Task 9B
Create a program that asks for your favourite celebrity and displays it 10 times. Save it as SDD Task 9B.

Task 9C
Create a program that asks for your favourite subject and displays it 3 times. Save it as SDD Task 9C.

Task 9D
Create a program that asks for your favourite day of the week and displays it 7 times. Save it as SDD Task 9D.

Task 9E
Create a program that asks you to enter the statement “hello world” and displays it 5 times with the loop number beside it. Save it as SDD Task 9E.


End of SDD Task 9


Software Design & Development 10 – Implementation 4: Conditional Loop
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Conditional Loops used in the Implementation stage found in the software development process.







[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Conditional Loops
A conditional loop keeps repeating until a specific condition is met. The program might keep asking a user to enter their password until they enter the right one. The loop will keep going round repeating the code until they actually enter the right password. Depending on how long it takes the user to enter the right password, the loop could go round once or one thousand times!

1. RECEIVE password FROM KEYBOARD 
2. DO WHILE password <> 1234
3.       SEND “Sorry. Try again” TO DISPLAY 
4.       RECEIVE password FROM KEYBOARD 
5. END WHILE 

There are two ways to create conditional loops. You can use a pre-test conditional loop or a post-test conditional loop. In this case, the user is firstly asked to enter a password. If the password they enter is 1234, the pre-test conditional loop will never run. This is because the code on line 2 will only allow the loop to run if what the user has entered is not equal to 1234.

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 

Example:	DO WHILE exam_mark < 0 OR exam_mark >100
			SEND “Invalid Mark” TO DISPLAY
			RECEIVE exam_mark FROM KEYBOARD
		LOOP

1. Identify the complex condition used in the example program above. (1)

2. State the type of loop construct used in the example program. (1)

3. Explain why a programmer uses a conditional loop rather than a fixed loop in this example. (2)

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 10 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the tenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 10 into Microsoft Word:

SDD Task 10 – Conditional Loop

Analysis:
Software Specification:	Create a program that will allow a user to enter a password. While the password does not equal 1234 an incorrect message will be displayed and the user is asked to enter their password again.
Assumptions: 			User clicks on the “Enter password” button and nothing else.
				User enters a numerical password and not any characters.
Inputs:				User clicks button.
				User inputs password.
Process: 			User’s entered password is compared to the assigned 					password. While entered password is not equal to the 					assigned password the program will loop.
Output: 	Either an “Access Denied. Please try again” is displayed repeatedly or “Access Granted” is displayed once.

Design:
Wireframe:Enter Password






Pseudocode:

RECEIVE password FROM KEYBOARD 
DO WHILE password <> 1234
	SEND “Sorry. Try again” TO DISPLAY 
	RECEIVE password FROM KEYBOARD 
END WHILE 



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 10 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 10: 

Implementation:
Create Visual Studio Project named - SDD Task 10.
User Interface
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Visual Basic Code

Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim password As Integer 'declares a variable called password which will store a numerical password
        Dim user_input As Integer 'declares a variable called user_input which will store the input from the user

        password = 1234 'assigns the value 1234 to the variable password

        user_input = InputBox("Please enter Password") 'An inputbox is used to allow the user to enter a numerical password using an inputbox. This integer is then stored in the variable 'user_input'.

        Do While user_input <> password  'the user_input is compared to the password. If the values in the variables are NOT equal then the condition is true.
            MsgBox("ACCESS DENIED.") 'A msgbox is displayed showing a message.
            user_input = InputBox("Please Re-enter Password") 'An inputbox is used to allow the user to enter a numerical password using an inputbox. This integer is then stored in the variable 'user_input'.
        Loop

        MsgBox("ACCESS GRANTED") 'A msgbox is displayed showing a message.

    End Sub
End Class

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 10 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 1234 as the numerical password
	“ACCESS GRANTED” message is displayed via a Msgbox.
	“ACCESS GRANTED” message is displayed via a Msgbox.

Screen shot 2

	Enter 4321 as the numerical password
	“ACCESS DENIED” message is displayed via a Msgbox.
	“ACCESS DENIED” message is displayed via a Msgbox.

Screen shot 3



Screenshot 1:
[image: ]
Screenshot 2:
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Screenshot 3:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Password” button to display inputbox.
	User should enter correct password.


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter a password and then displays a message saying access granted or repeatedly loops until they get the correct password.


Efficient use of Coding: 
This program is as efficient as it could be. Using a conditional loop to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store.


Reliability/Robustness: 
The program is reliable as it allows the user to enter a numerical password then outputs “access granted” or “access denied, please try again” message. As an integer data type is used it means the program will only work when the user enters a numerical password. If the user enters a character or nothing at all the program will stop. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers as this program requires two variables which have been called ‘user_input’ and ‘password’ as they will contain the user’s password input and the assigned password.


Tasks

Task 10A
Create a program that asks for your favourite subject and while it is not “computing” it will display an incorrect message and ask you again. Save it as SDD Task 10A.

Task 10B
Create a program that asks if you have done your homework and while it is not “yes” it will display “You should really do it” message and ask you again. Save it as SDD Task 10B.

Task 10C
Create a program that asks you to guess the number the program is thinking of. While that guess is not equal to 37 then it will display an appropriate message then repeatedly ask you to guess again. Save it as SDD Task 10C.

Task 10D
Create a program that asks for your username and password. While either does not equal the correct assigned values then it will display an appropriate message and repeatedly ask until they enter the correct username and password. Save it as SDD Task 10D.

Task 10E
Create a program that asks you to enter the value for Pi to 2 decimal points. While the answer does not equal 3.14 the program will display an appropriate message then repeatedly ask you until you get it correct. Save it as SDD Task 10E.


End of SDD Task 10


Software Design & Development 11 – Implementation 4: Conditional Loop 2
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a further look at Conditional Loops used in the Implementation stage found in the software development process.








Conditional Loop 2

The first conditional loop we looked at had the condition at the beginning of the loop, meaning the lines of code inside the loop will only occur if the condition is true. Now we will look at the condition at the end of the loop, meaning the code within the loop will repeatedly occur until the condition is met or true.

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]1. Do
2. 	RECEIVE password FROM KEYBOARD
3. 	IF password <> “hello” THEN 
4.     		SEND “Sorry. Try again” TO DISPLAY 
5. 	END IF 
	6. LOOP UNTIL password = “hello”

It is also possible to use a post-test conditional loop, which will always run the code within the loop at least once. This is because the actual condition needed to leave the loop is not checked until the end of the loop rather than at the start. Post-test conditional loops often make use of IF statements and are less efficient than pre-test conditional loops.

Post-test conditional loops will always run all lines at least once, even if in this case the user enters “hello” correctly on line 2. 

Remember that conditional loops can also make use of logical operators such as AND and OR. It is important to remember that AND requires both conditions to be true whereas OR only requires one condition to be true. It is very common to find mistakes with the use of AND and OR when creating conditional loops.

	Keywords/Terms
	Meaning

	Condition
	A statement which can be boolean, true or false.

	Pre-Test condition
	Condition is at the top of the program loop. Program lines within the loop will run when condition(s) is true.

	Post-Test condition
	Condition is at the end of the program loop. Program lines within the loop will run until condition(s) is true.

	Logical operators
	Combines two or more simple conditions to form a complex condition using AND, OR, NOT.


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


Example:	DO 
			RECEIVE weight FROM KEYBOARD
		UNTIL weight > 0 AND weight < 101


1. State the complex condition used in the example program above. (1)


2. Identify the input required. (1)


3. Explain why a programmer uses an AND rather than an OR logical operator in the condition. (2)



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 11 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the eleventh practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 11 into Microsoft Word:

SDD Task 11 – Conditional Loop 2

Analysis:
Software Specification:	Create a program that will allow a user to repeatedly enter a password until it is correct. If the password does not equal “hello” an incorrect message will be displayed and the user is asked to enter their password again.
Assumptions: 			User clicks on the “Enter password” button.
				User enters a password.
Inputs:				User clicks button.
				User inputs password.
Process: 			User’s entered password is compared to the assigned 					password. The program will loop until the user enters the 					password that is equal to the assigned password. 
Output: 	Either an “Incorrect Password. Please try again” is displayed repeatedly or “Access Granted” is displayed once.

Design:
Wireframe:Enter Password






Pseudocode:

DO
RECEIVE password FROM KEYBOARD 
IF password <> “hello”
	SEND “Sorry. Try again” TO DISPLAY 
	RECEIVE password FROM KEYBOARD 
LOOP UNTIL password = “hello”



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 11 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 11: 

Implementation:
Create Visual Studio Project named - SDD Task 11.
User Interface
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Visual Basic Code
Public Class Form1
    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim password As String 'declares a variable called password which will store a password
        Dim user_input As String 'declares a variable called user_input which will store the input from the user

[bookmark: _GoBack]        password = "hello" 'assigns the value "hello" to the variable password

        Do
            user_input = InputBox("Please enter Password") 'An inputbox is used to allow the user to enter a password using an inputbox. This string is then stored in the variable 'user_input'.
            If user_input <> password Then  'the user_input is compared to the password. If the values in the variables are NOT equal then the condition is true.
                MsgBox("ACCESS DENIED.") 'A msgbox is displayed showing a message.
                user_input = InputBox("Please Re-enter Password") 'An inputbox is used to allow the user to enter a password using an inputbox. This string is then stored in the variable 'user_input'.
            End If
        Loop Until user_input = password

        MsgBox("ACCESS GRANTED") 'A msgbox is displayed showing a message.

    End Sub
End Class
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 11 in Microsoft Word:
Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter “hello” as the password
	“ACCESS GRANTED” message is displayed via a Msgbox.
	“ACCESS GRANTED” message is displayed via a Msgbox.

Screen shot 2

	Enter “world” as the password
	“ACCESS DENIED” message is displayed via a Msgbox.
“Re-enter Password” inputbox is displayed.
	“ACCESS DENIED” message is displayed via a Msgbox.
“Re-enter Password” inputbox is displayed.

Screen shot 3





Screenshot 1:
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Screenshot 2:
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Screenshot 3:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Password” button to display inputbox.
	User should enter correct password.


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter a password and then displays a message saying access granted or repeatedly loops until they get the correct password.


Efficient use of Coding: 
This program is not as efficient as it could be. Using a conditional loop to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store. However if the user enters the correct password first time the program will still compare the entered password twice, once at the IF statement and then a second time at the Loop until line.


Reliability/Robustness: 
The program is reliable as it allows the user to enter a password then outputs “access granted” or “access denied, please try again” message. As a string data type is used it means the program will work no matter what the user enters as a password. If the user enters a character or nothing at all the program will still return a message. This means that the program is robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers as this program requires two variables which have been called ‘user_input’ and ‘password’ as they will contain the user’s password input and the assigned password.


Tasks

Task 11A
Create a program that will repeatedly ask for your favourite subject and until it is “computing”. If is not “computing” it will display an incorrect message. Save it as SDD Task 11A.

Task 11B
Create a program that asks if you have done your homework until your answer equals “yes”. If you have not then it will display an appropriate message and ask you again. Save it as SDD Task 11B.

Task 11C
Create a program that asks you to guess the number the program is thinking of until your guess equals 37. If the guess is not equal to 37 then it will display an appropriate message then repeatedly ask you to guess again. Save it as SDD Task 11C.

Task 11D
Create a program that asks for your username and password until they are both correct. If either does not equal the correct assigned values then it will display an appropriate message and repeatedly ask until they enter the correct username and password. Save it as SDD Task 11D.

Task 11E
Create a program that asks you to enter the value for Pi to 2 decimal points until your answer is 3.14. If the answer does not equal 3.14 the program will display an appropriate message then repeatedly ask you until you get it correct. Save it as SDD Task 11E.


End of SDD Task 11


Software Design & Development 12 – Implementation 5: Standard Algorithms 1 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a look at the three Standard Algorithms used in the Implementation stage found in the software development process.








Standard Algorithms

There are three standard algorithms in the National 5 course specification. These are:

•	Input Validation — checking that input is acceptable
•	Running Total within a loop — adding up a list of values
•	Traversing a 1D array — accessing each element of an array from first to last

Each of these algorithms are exemplified using SQA’s ‘Reference Language for Computing Science question papers’.


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Input Validation: Example 1 (While Loop)
This program is used to obtain a value between 10 and 20 inclusive.

RECEIVE number FROM KEYBOARD 
WHILE number < 10 OR number > 20 DO 
	SEND “Error, please enter again” TO DISPLAY
	RECEIVE number FROM KEYBOARD
END WHILE



Input Validation: Example 2 (Loop Until)
This program is used to obtain a value between 10 and 20 inclusive.

REPEAT
	RECEIVE number FROM KEYBOARD 
	IF number < 10 OR number > 20 THEN
		SEND “Error, please enter again” TO DISPLAY
	END IF
LOOP UNTIL number >= 10 AND number <= 20


	Keywords/Terms
	Meaning

	Algorithm
	A process or set of rules to be followed for calculations or other problem-solving operations, especially by a computer.

	Validation
	Making sure a specific thing, like a user’s input is correct. 

	Traversing
	Working through the data structure, array, one at a time.

	Reference Language
	A language with standardise syntax.



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


Example:	
		RECEIVE weight FROM KEYBOARD 
		WHILE weight < 10 OR weight > 20 DO 
			SEND “Error, please enter again” TO DISPLAY
			RECEIVE weight FROM KEYBOARD
		END WHILE


1. State the algorithm used in the example program above. (1)


2. Identify the condition, including the logical operator, used in the example above. (1)


3. Describe what happens when a user enters 5 as the weight, using the example program above. (3)


4. Explain why it is important for a programmer to use input validation whenever a user needs to enter data. (2)



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 12 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the twelfth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 12 into Microsoft Word:

SDD Task 12 – Input Validation

Analysis:
Software Specification:	Create a program that will allow a pupil’s exam mark which can be between 0 to 100. If the number is not in that range then the program should repeatedly give them an out of range message and ask them to enter the number again making sure it is in range.
Assumptions: 			User clicks on the “Enter pupil mark” button and nothing else.
				User enters a mark 0 - 100.
Inputs:				User clicks button.
				User inputs a mark 0 - 100.
Process: 			User’s entered mark is compared to the 0 and 100. While the 				mark is less than 0 or greater than 100 the program will then 				loop until the user enters a mark between 0 - 100. 
Output: 	Either an “Incorrect exam mark, must be between 0 and 100. Please enter mark again” is displayed repeatedly or “Pupil achieved _ _ _ %” is displayed once.

Design:
Wireframe:Enter Exam Mark





Pseudocode:

RECEIVE exam_mark FROM KEYBOARD 

DO WHILE exam_mark < 0 OR exam_mark > 100 
	SEND “Incorrect exam mark, must be between 0 and 100. Please enter mark again” TO DISPLAY
	RECEIVE exam_mark FROM KEYBOARD
END WHILE

SEND “Pupil achieved _ _ _ %” TO DISPLAY



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 12 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 12: 

Implementation:
Create Visual Studio Project named - SDD Task 12.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim exam_mark As Integer 'declares a variable called exam_mark which will store an integer

        exam_mark = InputBox("Enter Exam Mark") 'An inputbox is used to allow the user to enter a whole number using an inputbox. This integer is then stored in the variable 'exam_mark'.

        Do While exam_mark < 0 Or exam_mark > 100 'the exam_mark is compared to 0 or 100. If the value in the variable exam_mark is less than 0 or greater than 100 then the condition is true.
            MsgBox("Incorrect exam mark, must be between 0 and 100. Please enter mark again") 'A msgbox is displayed showing an error message.
            exam_mark = InputBox("Please Re-enter Exam Mark") 'An inputbox is used to allow the user to re-enter a whole number using an inputbox. This integer is then stored in the variable 'exam_mark'.
        Loop 'previous 3 lines will repeat until condition is not met or exam_mark 0 - 100.

        MsgBox("Pupil achieved " & exam_mark & "%") 'A message box is displayed showing what the pupil achieved
    End Sub
End Class
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 12 in Microsoft Word:
Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 85 as the exam mark
	“Pupil achieved 85 %” message is displayed via a Msgbox.
	“Pupil achieved 85 %” message is displayed via a Msgbox.

Screen shot 2

	Enter -10 or 110 as the exam mark
	“Incorrect exam mark, must be between 0 and 100. Please enter mark again” message is displayed via a Msgbox.
“Please Re-enter Exam Mark” inputbox is displayed.
	“Incorrect exam mark, must be between 0 and 100. Please enter mark again” message is displayed via a Msgbox.
“Please Re-enter Exam Mark” inputbox is displayed.

Screen shot 3



Screenshot 1:
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Screenshot 2:
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Screenshot 3:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Exam Mark” button to display inputbox.
	User should enter a whole number between 0 and 100.


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter an exam mark and then displays a message saying what the pupil achieved or repeatedly loops until they enter an exam mark between 0 and 100.


Efficient use of Coding: 
This program is as efficient as it could be. Using a conditional loop to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store. 


Reliability/Robustness: 
The program is reliable as it allows the user to enter an exam mark then outputs a message with what the pupil achieved. As an integer data type is used it means the program will work no matter what the decimal number the user may enter, as the program will ignore any value beyond the integer. However, if the user enters a character or nothing at all the program will stop working. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There is one meaningful identifier as this program requires one variable which is called ‘exam_mark’ as it will contain the user’s exam mark input.


Tasks

Task 12A
Create a program that will ask the user to enter a rating, out of 10, for the last film they watched. While the rating is less than 0 or more than 10 the program will give an out of range message and ask them to re-enter the rating. Save it as SDD Task 12A.

Task 12B
Create a program that will ask the user to guess a number. While the guess is less than 51 or more than 51 the program will give an incorrect guess message and ask them to re-enter the guess. Save it as SDD Task 12B.

Task 12C
Create a program that will ask the user to enter the price for a shopping item that is not scanning correctly. While the price is less than 1 or more than 100 the program will give an out of range message and ask them to re-enter the price. Save it as SDD Task 12C.

Task 12D
Create a program that will ask the user to enter the number of people in the room. While the number is less than 1 or more than 21 the program will give an appropriate incorrect number message and ask them to re-enter the number of people. Save it as SDD Task 12D.

Task 12E
Create a program that will ask the user to enter the grade they want to get in Computing. While the grade does not equal “A”, “B” or “C” the program will give an appropriate incorrect message and ask them to re-enter the grade they want to get. Save it as SDD Task 12E.


End of SDD Task 12
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Running Total

A running total in software development is used to repeatedly add a number to a total, much like you would use a tally when counting how many of a certain item there is. You may use a running total to add a number taken from the user to the total or adding one onto the total every time a condition is met. 

Running total within a Fixed loop: 
This program is used to calculate the sum of a known number of values (10) entered by the user one at a time.

	SET total TO 0

FOR loop FROM 1 TO 10
	RECEIVE number FROM KEYBOARD
	SET total TO total + number
END FOR
	The total is set to zero at the start so that it does not carry any value over from previous run. The fixed loop will occur 10 times. Every time the program loops the user will enter any number which is then added to the total. The loop will end after 10 times.




 
Running Total within a Conditional Loop:
This program is used to calculate the sum of an unknown number of values entered by the user one at a time.

	SET total TO 0
DO
     RECEIVE number FROM KEYBOARD
     SET total TO total + number
      SEND “Enter another value Y/N?” TO DISPLAY
     RECEIVE choice FROM KEYBOARD
LOOP UNTIL choice = “N”
	The total is set to zero at the start so that it does not carry any value over from previous run. Every time the program loops the user will enter any number which is then added to the total. The loop will only end after the user enters “N”.
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Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


Example:	
		SET total TO 0

		FOR loop FROM 1 TO 5
			RECEIVE height FROM KEYBOARD
			SET total TO total + height
		END FOR

1. State the value that total is assigned at the start of the program. (1)


2. Identify the type of loop used. (1)


3. Calculate the total height, in metres, using the following inputs:
	 1.5, 1.9, 1.77, 1.65, 1.62 					(1)


4. Explain why the variable total is set to 0 at the start of the program. (2)
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Copy the following SDD Task 13 into Microsoft Word:

SDD Task 13 – Running Total

Analysis:
Software Specification:	Create a program that will allow a user to add an integer value to the total and display that total until they press N to stop. The program will then display the final total.
Assumptions: 			User clicks on the “Enter Number” button and nothing else.
				User enters any integer value.
Inputs:				User clicks button.
				User inputs an integer number.
Process: 			The user is repeatedly asked to enter a number, the number is 				added to the current total and then displayed until they 					enter “N” or “n”. 
Output: 	The current total is displayed as the program loops and the final total is displayed when the user enters “N” or “n”.

Design:
Wireframe:Enter Number







Pseudocode:

SET total TO 0
DO
	RECEIVE number FROM KEYBOARD
	SET total TO total + number
	SEND “Current Total is: “ total “Enter another value Y/N?” TO DISPLAY
	RECEIVE choice FROM KEYBOARD
LOOP UNTIL choice = “N” or “n”
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then copy the screenshot and code into your 
Microsoft Word Document SDD Task 13: 

Implementation:
Create Visual Studio Project named - SDD Task 13.
User Interface
[image: ]



Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim number As Integer 'declares a variable called number which will store an integer
        Dim total As Integer 'declares a variable called total which will store an integer
        Dim choice As Char 'declares a variable called choice which will store a char

        total = 0 'total is assigned value 0. 

        Do 'start of loop
            number = InputBox("Enter a number") 'An inputbox is used to allow the user to enter a whole number using an inputbox. This integer is then stored in the variable 'number'.
            total = total + number 'the variable number is added to the current variable total to create a new value which is assigned to the variable total
            choice = InputBox("Current Total is: " & total & ". Enter another value Y/N?") 'the new total is displayed and the user is asked if they want to add another number. The user should enter N to stop the loop
        Loop Until choice = "N" Or choice = "n" 'the user's choice is compared to N or n. If the condition is true then the loop will end.

        MsgBox("The final total is: " & total) 'The final total is displayed as a message box.
    End Sub
End Class
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Add the following to your SDD Task 13 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 10, 20, 30 as the number before ending the loop by entering “n”.
	"The final total is:  60" is displayed as a message box.
	"The final total is:  60" is displayed as a message box.

Screen shots 2





Screenshot 1:
[image: ]
Screenshots 2:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter number” button to display inputbox.
	User should enter a whole number or N/n to stop loop.


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter an integer and then displays a message saying what the total is before asking if the user wants to enter another number. The program then loops until the user enters a N/n.


Efficient use of Coding: 
This program is as efficient as it could be. Using a conditional loop to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store. 


Reliability/Robustness: 
The program is reliable as it allows the user to enter a number then outputs a message with what the total currently is before asking if they wish to enter another number. As an integer data type is used it means the program will work no matter what the decimal number the user may enter, as the program will ignore any value beyond the integer. However, if the user enters a character or nothing at all for the number input, the program will stop working. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are three meaningful identifiers as this program requires three variables which are called ‘number’, ‘total’ and ‘choice’ as it will contain the user’s number input, the running total and the character for the user’s choice.


Tasks

Task 13A
Create a program that will ask the user to enter a real number which can contain decimal values and the program will keep/display a running total until the users enter “No” to stop the loop. It should display the final total. Save it as SDD Task 13A.

Task 13B
Create a program that will ask the user to enter the number of tickets they want. The program will then loop that certain number of times, adding the ticket cost to the running total as it loops. It should display the final total. Save it as SDD Task 13B.

Task 13C
Create a program that will ask the user to enter the age of each person in the class. As there are 20 pupils in the class the program will loop 20 times adding the entered age to the running total. It should display the final total. Save it as SDD Task 13C.

Task 13D
Create a program that will ask the user to enter the number of merits they get each month. The program will loop a certain number of times as it keeps a running total of merits. It should display the final total.  Save it as SDD Task 13D.

Task 13E
Create a program that will ask the user to enter the number of goals their team scored until they respond “no” to the question “Do you want to add more goals?  Yes or No”. They program will keep a running total and display the final total when the loop is terminated. Save it as SDD Task 13E.


End of SDD Task 13
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Traversing a 1D Array

A 1D Array is a data structure used in software development which stores more than one variable value of the same name and data type. Using an array makes your program more efficient as it saves writing many lines of code which would require more processor time and storage. 

For example if you wanted a program to store 20 pupil names then you would have 20 lines dim pupil_name1 as string to dim pupil_name20 as string. This is 19 more lines than necessary. Using an array we can just write one single line of code dim pupil_name(19) as string. This will create 20 variables with the same name and data type.

Traversing a 1D array: Example 1 (Fixed loop)
This program is using a loop to access each element of an array, for the purposes of processing the data in the array.

DECLARE allScores INITIALLY [ 12,34,23,54,32,67,26,23 ]
FOR counter FROM 0 TO 7 DO
 	IF allScores[counter] >= 50 THEN
		SEND “Great Score” & allScores[counter] TO DISPLAY
	END IF
END FOR


Traversing a 1D array: Example 2 (Fixed ‘for each’ loop with running total included)
This program is using a loop to access each element of an array, for the purposes of processing the data in the array.

DECLARE allScores INITIALLY [ 12,34,23,54,32,67,26,23 ]
DECLARE total INITIALLY 0
DECLARE counter INITIALLY 0
FOR EACH FROM allScores DO
 	SET total TO total + allScores[counter]
	SET counter TO counter + 1
END FOR

	Keywords/Terms
	Meaning

	1D Array
	A data structure used to hold a set number of variables of the same name and data type.

	DIM
	The syntax used in visual studio to declare a variable. 
NOT OFFICIAL: Easy to remember by Declare In Memory
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Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


Example:	
		DECLARE name(4) INITIALLY [sue, ann, bob, joe, bill]
		DECLARE exam_mark(4) INITIALLY [80, 70, 65, 91, 76]
		FOR counter FROM 0 TO 4
 			IF exam_mark[counter] >= 75 THEN
				SEND name[counter] & “Passed” TO DISPLAY
			END IF
		END FOR

1. State the value that name(0) is assigned at the start of the program. (1)


2. Identify the type of loop used in the example above. (1)


3. Describe what will be displayed when the program is finished running. (1)


4. Explain why it is more efficient using 2 arrays and a loop in this example. (2)
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Copy the following SDD Task 14 into Microsoft Word:

SDD Task 14 – 1D Array

Analysis:
Software Specification:	Create a program that will allow a user to add 20 pupil names and exam marks to two arrays. The program will display those names and mark as you type them.
Assumptions: 			User clicks on the “Enter Names and Marks” button and 					nothing else.
				User enters names as strings and exam marks as integers.
Inputs:				User clicks button.
				User inputs a name then exam mark 20 times.
Process: 			The names and marks are stored in two arrays. The process 				is repeated 20 times.
Output: 	20 names and marks are displayed on the screen.

Design:
Wireframe:Enter Names and Marks

Listbox








Pseudocode:

FOR counter 0 TO 19
	RECEIVE pupil_name(counter) FROM KEYBOARD
	RECEIVE exam_mark(counter) FROM KEYBOARD
	SEND pupil_name(counter) TO DISPLAY
	SEND exam_mark (counter) TO DISPLAY
NEXT
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then copy the screenshot and code into your 
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Implementation:
Create Visual Studio Project named - SDD Task 14.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim pupil_name(19) As String 'declares a variable called pupil_name which will store a string
        Dim exam_mark(19) As Integer 'declares a variable called exam_mark which will store an integer

        For counter = 0 To 19 'a counter is used to fix the number of times the following code will loop, 20 times in this program.
            pupil_name(counter) = InputBox("Enter Pupil Name") 'An inputbox is used to allow the user to enter pupil name using an inputbox. This string of characters is then stored in the variable 'pupil_name'.
            exam_mark(counter) = InputBox("Enter Pupil's Exam mark") 'An inputbox is used to allow the user to enter their exam mark using an inputbox. This integer is then stored in the variable 'exam_mark'.
            ListBox1.Items.Add(pupil_name(counter) & "  " & exam_mark(counter)) 'a listbox is used to display the pupil_name and exam_mark variables at that counter instance
        Next
    End Sub
End Class
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Add the following to your SDD Task 14 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 20 names and 20 exam marks.
	20 names and 20 exam marks are displayed in a listbox.
	20 names and 20 exam marks are displayed in a listbox.

Screen shots 2





Screenshot 1:
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Screenshots 2:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Pupil Name and Exam Mark” button to display inputbox.
	User should enter a name for the pupil and an integer for the exam mark, 20 times.


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter 20 pupil names and exam marks which are displayed on screen.


Efficient use of Coding: 
This program is as efficient as it could be. Using a fixed loop and arrays to repeat a section of code several times saves several lines of code and therefore decreases how many lines of code the computer must translate and store. 


Reliability/Robustness: 
The program is reliable as it allows the user to enter 20 pupil names and exam marks which are displayed on screen. As a string data type is used to store the pupil name the program can store any characters including spaces without stopping which makes the program robust. As an integer data type is used for storing the exam mark it means the program will work no matter what the decimal number the user may enter, as the program will ignore any value beyond the integer. However, if the user enters a character or nothing at all for the exam mark input, the program will stop working. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers as this program requires two arrays which are called ‘pupil_names’ and ‘exam_mark’ as it will contain the pupil_name input and exam_mark integer value.


Tasks

Task 14A
Create a program that will ask the user to enter 3 film names and their rating out of 100. You should use a fixed loop and 2 arrays. Save it as SDD Task 14A.

Task 14B
Create a program that will ask the user to enter 5 teacher names and their subject. You should use a fixed loop and 2 arrays. Save it as SDD Task 14B.

Task 14C
Create a program that will ask the user to enter 10 countries and their capital city. You should use a fixed loop and 2 arrays. Save it as SDD Task 14C.

Task 14D
Create a program that will ask the user to enter 5 computer games and their rating out of 5 stars. You should use a fixed loop and 2 arrays.  Save it as SDD Task 14D.

Task 14E
Create a program that will ask the user to enter 3 race winner names and the medal they won (Gold, silver or Bronze). You should use a fixed loop and 2 arrays. Save it as SDD Task 14E.


End of SDD Task 14
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Arithmetic Statements
To perform calculations, computer programmers use arithmetic operators. Here are some examples of calculations using arithmetic operators and variables:
	Add

+
	SET total TO a+b
	Adding the value of variable a to the value of variable called b. So if a contained 6 and b contained 2, the value 8 would be assigned to the total variable.


	Subtract

-
	SET total TO a-b
	Subtracting the value of variable b from the value of variable called a. So if a contained 6 and b contained 2, the value 4 would be assigned to the total variable.


	Multiply

*
	SET total TO a*b
	Multiplying the value of variable a with the value of variable b. So if a contained 6 and b contained 2, the value 12 would be assigned to the total variable.


	Divide

/
	SET total TO a/b
	Dividing the value of variable a with the value of variable b. So if a contained 6 and b contained 2, the value 3 would be assigned to the total variable.


	Exponent

^
	SET total TO a^b
	Raises the value of variable a to the value of variable b. So if a contained 6 and b contained 2, the value of 62 would be assigned to the total variable. In this case 62 is 36, so the value 36 is assigned to the total variable.
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Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 

State the values, to 2dp, from the following arithmetic statements:
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1. (21.7 + 7) / 2 
2. 7 * (8 - 20)
3. 2^6
4. 8 * 4^2
5. 100 / (2 / 3)
6. (34 * 65 * -3) ^-2 


7. 
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Copy the following SDD Task 15 into Microsoft Word:

SDD Task 15 – Arithmetic Operations

Analysis:
Software Specification:	Create a program that will allow a user to enter two numbers and the program will add, subtract, multiply, divide and use exponents to manipulate those numbers.
Assumptions: 			User clicks on the “Enter Numbers” button and 						nothing else.
				User enters two numbers as integers.
Inputs:				User clicks button.
				User inputs two numbers.
Process: 			The two numbers are added, subtracted, multiplied, divided 				and used with exponents through arithmetic operations.
Output: 	Results from the arithmetic operations are displayed on the screen.

Design:
Wireframe:Enter Numbers

Listbox






Pseudocode:

RECEIVE first_number FROM KEYBOARD
RECEIVE second_number FROM KEYBOARD

SET addition_total TO first_number + second_number
SEND “The addition total of those numbers is: “ & addition_total TO DISPLAY

SET subtraction_total TO first_number - second_number
SEND “The subtraction total of those numbers is: “ & subtraction_total TO DISPLAY

SET multiplication_total TO first_number * second_number
SEND “The multiplication total of those numbers is: “ & multiplication_total TO DISPLAY

SET division_total TO first_number / second_number
SEND “The division total of those numbers is: “ & division_total TO DISPLAY

SET exponent_total TO first_number ^ second_number
SEND “The exponent total of those numbers is: “ & exponent_total TO DISPLAY
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim first_number As Integer 'declares a variable called first_number which will store an integer
        Dim second_number As Integer 'declares a variable called second_number which will store an integer
        Dim addition_total As Integer 'declares a variable called addition_total which will store an integer
        Dim subtraction_total As Integer 'declares a variable called subtraction_total which will store an integer
        Dim multiplication_total As Integer 'declares a variable called multiplication_total which will store an integer
        Dim division_total As Integer 'declares a variable called division_total which will store an integer
        Dim exponent_total As Integer 'declares a variable called exponent_total which will store an integer

        first_number = InputBox("Enter first number") 'An inputbox is used to allow the user to input the first_number using an inputbox. This integer is then stored in the variable 'first_number'.
        second_number = InputBox("Enter second number") 'An inputbox is used to allow the user to input the second_number using an inputbox. This integer is then stored in the variable 'second_number'.

        addition_total = first_number + second_number 'addition_total is assigned the value from the additional of first_number and second_number
        ListBox1.Items.Add("The addition total of those numbers is: " & addition_total) 'Addition_total is displayed on screen using listbox

        subtraction_total = first_number - second_number 'subtraction_total is assigned the value from the subtraction of first_number and second_number
        ListBox1.Items.Add("The subtraction total of those numbers is: " & subtraction_total) 'subtraction_total is displayed on screen using listbox

        multiplication_total = first_number * second_number 'multiplication_total is assigned the value from the multiplication of first_number and second_number
        ListBox1.Items.Add("The multiplication total of those numbers is: " & multiplication_total) 'multiplication_total is displayed on screen using listbox

        division_total = first_number / second_number 'division_total is assigned the value from the division of first_number and second_number
        ListBox1.Items.Add("The division total of those numbers is: " & division_total) 'division_total is dislpayed on screen using listbox

        exponent_total = first_number ^ second_number 'exponent_total is assigned the value from the first_number raised to the power of second_number
        ListBox1.Items.Add("The exponent total of those numbers is: " & exponent_total) 'exponent_total is dislpayed on screen using listbox

    End Sub
End Class
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Testing
	Test
	Expected Output
	Actual Output

	Click on Button
	Inputbox is displayed.
	Inputbox is displayed.

Screen shot 1

	Enter 6 as the first number and 2 as the second number.
	Additional = 8
Subtraction = 4
Multiplication = 12
Division = 3
Exponent = 36
Is displayed in Listbox.
	Additional = 8
Subtraction = 4
Multiplication = 12
Division = 3
Exponent = 36
Is displayed in Listbox.

Screen shots 2
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Numbers” button to display inputbox.
	User should enter two integer numbers.

Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter two integers separately and the correct arithmetic values are displayed.


Efficient use of Coding: 
This program is as efficient as it could be. As it is only used to demonstrate how to use arithmetic operations every line is required to adequately demonstrate this. 


Reliability/Robustness: 
The program is reliable as it allows the user to enter two integers separately and the correct arithmetic values are displayed. As integer data types are used for storing the first and second numbers it means the program will work no matter what the decimal number the user may enter, as the program will ignore any value beyond the integer. However, if the user enters a character or nothing at all for the two number inputs, the program will stop working. This means that the program is not robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are seven meaningful identifiers as this program requires seven variables ‘first_number’, ‘second_number’, addition_total, subtraction_total, multiplication_total, division_total and exponent_total as it will contain the integer values for those specific first and second entered number and the values resulting from the specific arithmetic operations.


Tasks

Task 15A
Create a program that will ask the user to enter 2 cinema ticket costs and the total cost is displayed. Save it as SDD Task 15A.

Task 15B
Create a program that will ask the user to enter the length and width of a room and the program will display the area. Save it as SDD Task 15B.

Task 15C
Create a program that will ask the user to enter length and height of a triangle and the program will display the area of that triangle. Save it as SDD Task 15C.

Task 15D
Create a program that will ask the user to enter the radius of a circle and the program will display the area of the circle.  Save it as SDD Task 15D.

Task 15E
Create a program that will ask the user to enter your 5 exam results (0 to 100) and program will display the average exam mark. Save it as SDD Task 15E.


End of SDD Task 15


Software Design & Development 16 – Implementation 7: Pre-Defined Functions
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a look at Pre-Defined Functions used in the Implementation stage found in the software development process.








Pre-Defined Functions [image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]
Functions are sections of code used in assignment to return a single value to a variable. There are three pre-defined functions that you should know and understand.

Round

This pre-defined function is used to return a value that has been rounded to a specific number of decimal places. For example, if you wanted to round a measurement to two decimal places you could use the ‘round’ function:
SET measurement TO 14.54378
SET size TO ROUND (measurement, 2)

In the example shown below the Round function would return the value of 14.5: 
SET size TO ROUND (measurement, 1)

Random

The random pre-defined function will return a random number. In a lottery example, the bonusBall variable will be assigned the value that the random function returns. The two parameters are setting the lowest and highest possible values that can be returned. The function would pick a random number no lower than the lowest value and no higher than the highest value. In the example below bonusBall 
SET bonusBall TO RANDOM(1, 59)

Length

The LENGTH pre-defined function returns the length of a specified string. In a program that would find out how many letters are in a word (string), the programmer would use the pre-defined function - LENGTH. For example:

SET word TO “Hello”
Set number_of _letters TO Length(word) 

This would result in the value 5 being assigned to the variable number_of _letters.
	Keywords/Terms
	Meaning

	Pre-Defined
	A set of program lines which were created and saved into the software development environment. 

	Function
	Set of programming instructions, which when given a meaningful identifier can be reused throughout your program.

	Round
	A pre-defined function which will round a real number to a user-set decimal number.

	Random
	A pre-defined function which will generate a random number between 0 and 1.



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


1. State one pre-defined function and its use. (2)


2. Identify the missing pre-defined function in the following line of code:

SET lottery_number1 TO _ _ _ _ _ _ (1, 49). (1)

3. Calculate the value of length_of_string from the following line of code:

SET length_of_string TO ROUND (1.77845, 1). (1)


4. Explain why it is more efficient for a programmer to use a pre-defined function. (2)
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the sixteenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 16 into Microsoft Word:

SDD Task 16 – Predefined Functions

Analysis:
Software Specification:	Create a program that will allow a user to use the pre-defined RANDOM, ROUND and LENGTH. The program will generate a random number, ask the user to type a real number that will be rounded to 2dp and ask the user to enter a word which the program will calculate the  number of characters in that string.
Assumptions: 			User clicks on the “Generate Random Number”, “Round 					Number” and “Enter Word” buttons only.
				User enters one real number and one word.
Inputs:				User clicks button individually.
				User inputs decimal number and then any word.
Process: 			The pre-defined functions RND, math.round and LEN are used 				to randomly generate a number, round an entered number 				and calculate length of a string.
Output: 	Results from the pre-defined functions are displayed on the screen.

Design:
Wireframe:Listbox
Generate Random Number
Round Number (2dp)
Enter Word





Pseudocode:

Button 1 – Generate Random Number
SET Random_number TO RANDOM(1,100)
SEND Random_number TO DISPLAY

Button 2 – Round Number
RECEIVE entered_number FROM KEYBOARD
SET rounded_number TO ROUND(entered_number,2)
SEND rounded_number TO DISPLAY

Button 3 – String Length
RECEIVE entered_word FROM KEYBOARD
SET length_word TO LEN(entered_word)
SEND length_word TO DISPLAY



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 16 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 16: 

Implementation:
Create Visual Studio Project named - SDD Task 16.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim random_number As Integer 'the variable random_number is stored as an integer to ignore any decimals that may be generated

        random_number = (Rnd() * 100) + 1 'RND is used to randomly generate a number between 0 and 1, so we need to multiply by 100 then add 1 to generate a number between 1 and 100.

        ListBox1.Items.Add("Random Number: " & random_number) 'the random_number variable is displayed in the listbox
    End Sub

    Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button2.Click
        Dim entered_number As Single 'the variable entered_number is set as a single data type to store a real variable
        Dim rounded_number As Single 'the variable rounded_number is set as a single data type to store a real variable

        entered_number = InputBox("Enter a decimal number with at least 3 decimal points.") 'the user enters a decimal number with at least 3 decimal points

        rounded_number = Math.Round(entered_number, 2) 'the entered_number is rounded using the pre-defined function MATH.ROUND to 2dp and assigned to the variable rounded number

        ListBox1.Items.Add(entered_number & " is rounded to 2dp to give: " & rounded_number) 'the entered_number and rounded_number are displayed in the listbox
    End Sub

    Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button3.Click
        Dim entered_word As String 'the variable entered word is declared with data type string as it will contain characters
        Dim length_word As Integer 'the variable length_word is declared with data type integer as you cannot have half a letter stored

        entered_word = InputBox("Enter a word to calculate length") 'the user is asked to enter a word and this is assigned to the variable entered_word

        length_word = Len(entered_word) 'the variable entered_word is used by the pre-defined LEN to assign a value to the variable length_word

        ListBox1.Items.Add(entered_word & " is " & length_word & " letters long.") 'the entered_word and length_word is displayed in the listbox
    End Sub
End Class








[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 16 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Generate Random Number’ Button
	Random Number displayed in Listbox.

	Random Number displayed

Screen shot 1

	Click on ‘Round Number’ Button.

Enter 3.14159 as the real number to round.
	Inputbox displayed.


Rounded Number ‘3.14’ displayed in Listbox.

	Inputbox displayed. Screenshot 2.

Rounded Number ‘3.14’ displayed in Listbox. Screenshot 4.

	Click on ‘Find Length of word’ Button.

Enter “hello” as the string.
	Inputbox displayed.


“hello is 5 letters long” is displayed in Listbox.

	Inputbox displayed. Screenshot 3.

“hello is 5 letters long” is displayed in Listbox.
Screenshot 4.




Screenshot 1:
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Screenshot 2:
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Screenshot 3:
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Screenshot 4:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Generate Random Number” button to display random number.
	User should click “Round to 2 decimal places” button to display inputbox.
	User should enter any real number with at least 3 decimal places.
	User should click “Find length of word” button to display inputbox.
	User should enter any word or collection of characters.

Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to generate a random number, round a number to 2 decimal places and calculate the length of a word.


Efficient use of Coding: 
This program is as efficient as it could be. As it is only used to show how to use pre-defined functions, every line is required to adequately demonstrate this. 


Reliability/Robustness: 
The program is reliable as it allows the user to generate a random number, round a number to 2 decimal places and calculate the length of a word. As real data types are used for storing the rounded number it means the program will work no matter what the decimal number the user may enter. However, if the user enters a character or nothing at all for the number input, the program will stop working. This means that the program is not very robust. A string variable is used for storing the word used to calculate string length which allows the user to type any length of word including no word at all. This flexibility makes the program robust.


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are five meaningful identifiers as this program requires five variables ‘random_number’, ‘entered_number’, ‘rounded_number’, ‘entered_word’ and ‘length_word’ as it will contain the integer values for the generated random number, the entered real number, the resulting rounded number, the entered word and the resulting integer length of that word.


Tasks

Task 16A
Create a program that will ask the user to guess a randomly generated number between 1 and 10. You should display too low, too high and correct messages. Save it as SDD Task 16A.

Task 16B
Create a program that will divide 10 by 3 and display the answer rounded to 1dp. Save it as SDD Task 16B.

Task 16C
Create a program that will ask the user to enter their name and display their name with the calculated length of their name. Save it as SDD Task 16C.

Task 16D
Create a program that will ask the user to enter the word “hippopotomonstrosesquippedaliophobia” and the program will display length of that word and the meaning of it.  Save it as SDD Task 16D.

Task 16E
Create a program that will ask the user to generate 6 random numbers which could be used to play the lottery. Remember the numbers must be between 1 and 49. Save it as SDD Task 16E.


End of SDD Task 16


Software Design & Development 17 – Testing
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Testing
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]To thoroughly test a program, you should test it using normal, extreme and exceptional data. The data that falls into each of these categories depends on what your program is designed to do.

For example, if you designed a program to process students' test scores out of 50, then normal, extreme and exceptional data might be as follows:

	Test Case

	Explanation

	Example:
Score between 0 and 50

	Normal 
	Data that you would expect to work or be accepted and that lies within the range.
	2, 45  

	Extreme 
	Data at the lower and upper limits of the range.
	0, 50  

	Exceptional 
	Data that should not be accepted by the program.
	-7, Yaney  



When testing programs, it is good practice to set up a test plan where you plan to test at least two cases of data from each category.

It is also important to know that extreme test data is NOT boundary testing. Sometimes extreme data is referred to as ‘boundary testing’ but this is a little inaccurate. In the above example, boundary testing would test the extreme data of 0 and 50 but would also include -1 and 51.

Extreme data is only concerned with the lower and upper values in a range, in this case 0 and 50.
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Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


1. State the three types of testing data you should use on programs. (3)

[image: ]
		2014 Past Paper Q16

Program:
A program is used to input the cost of water per unit. The cost can be equal or no less than £0.10 and equal or no more than £0.50. 


2. State the standard algorithm that is used to ensure that data entered is acceptable.(1)


3. Complete the table by identifying the missing test data and type of test data:
 
	Test Data
	Type of Test Data

	0.05
	

	0.45
	Normal

	0.10
	

	
	Extreme


									   (3)


4. Explain why it is essential for a program to be tested. (2)
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the seventeenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 17 into Microsoft Word:

SDD Task 17 – More on Boolean

Analysis:
Software Specification:	Create a program that will use a Boolean value to end a loop. The program will use an array of random numbers and ask the user to select a number in the list and display its position in the list. The loop should end when the number is found or it has look at every number in the array.
Assumptions: 			User clicks on the “Find Number” button only.
				User enters one whole number.
Inputs:				User clicks button.
				User inputs integer number between 1 and 10.
Process: 			Loop to randomly generate 10 numbers for array, compare 				users number to every number in array. Use addition to 					calculate position and control loop. Use Boolean to end 					loop and display correct message output.
Output: 	Results of found or not found are displayed on the screen.

Design:
Wireframe:Listbox
Find Number






Pseudocode:

FOR counter 0 TO 9
	SET number(counter) TO RANDOM 1 to 10
	SEND number(counter) TO DISPLAY
NEXT

SET counter TO 0
SET found TO FALSE
RECEIVE find_number FROM KEYBOARD

DO
	IF number(counter) = find_number THEN
		SET found TO TRUE
		SET position TO counter + 1
	End if
	SET counter TO counter + 1
LOOP UNTIL found = true or counter = 9

IF found = true THEN
	SEND “Found in position _ _” TO DISPLAY
End if

IF found = false THEN
	SEND “Number not found” TO DISPLAY
End if
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then copy the screenshot and code into your 
Microsoft Word Document SDD Task 17: 

Implementation:
Create Visual Studio Project named - SDD Task 17.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim number(9) As Integer 'an array of 10 numbers is declared as integers
        Dim find_number As Integer 'find_number is declared as an integer to allow a user to select a number to search for.
        Dim found As Boolean 'found is declared and set as a boolean data type
        Dim counter As Integer 'counter has been declared as an integer to control the loops and array addressing
        Dim position As Integer 'position had been declared as an intger to store where in the array the number is found

        Randomize() 'this is used to help generate a random number
        For counter = 0 To 9 'a loop to generate 10 random numbers
            number(counter) = (Rnd() * 10) + 1 'a random number between 1 and 10 is assigned to the number(counter)
            ListBox1.Items.Add(number(counter)) 'the value in number(counter) is displayed in the listbox
        Next 'adds 1 onto the counter and returns to top of fixed loop

        counter = 0 'this is used to reset the value of counter as in the previous line it is 9 which is not needed.
        found = False 'sets found to false as it is not possible to find the number before the user has enter the number to find.
        find_number = InputBox("Enter a number to find") 'user selects an integer from the list to find

        Do 'start of loop to find the number
            If find_number = number(counter) Then 'find_number and number(counter) in array are compared. If they are equal then the condition is met.
                found = True 'as the condition is met then found is set to true to end the loop.
                position = counter + 1 'position is assigned the value of counter + 1 as the first position in an array is 0.
            End If
            counter = counter + 1 'set the counter to the next value of the array
        Loop Until found = True Or counter = 9 'loop will end when found is true or counter = 9(end of array)

        If found = True Then 'next line will be displayed if found = true. If the number is found.
            ListBox1.Items.Add("The number " & find_number & " was found first at position " & position) 'found message displayed including position in the displayed list.
        End If

        If found = False Then 'next line will be displayed if found = false. If the number is not found.
            ListBox1.Items.Add("The number " & find_number & " was not found.") 'Not found message displayed.
        End If
    End Sub
End Class





[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 17 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Find Number’ Button
	10 Random Numbers displayed in Listbox and Inputbox displayed.

	10 Random Numbers displayed in Listbox and Inputbox displayed.

Screen shot 1

	Enter 5 as the number to find.
	‘5 was found at position 7’ displayed in Listbox.

	‘5 was found at position 7’ displayed in Listbox.

Screenshot 2.

	Enter 2 as the number to find.
	‘The number 2 was not found’ displayed in Listbox.

	‘The number 2 was not found’ displayed in Listbox.

Screenshot 3.




Screenshot 1:
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Screenshot 2:
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Screenshot 3:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Find Number” button to display random numbers and inputbox requesting user to enter number to find.
	User should enter any integer number between 1 to 10.
	

Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to generate 10 random numbers to fill an array, gets user to enter number to find and displays where in the list the number is found message or a not found message.


Efficient use of Coding: 
This program is as efficient as it could be. As it is only used to demonstrate how to use Boolean to end a loop and display a message every line is required to adequately demonstrate this. 


Reliability/Robustness: 
The program is reliable as it allows the user to generate 10 random numbers to fill an array, gets user to enter number to find and displays where in the list the number is found message or a not found message. As integer data types are used for storing the random numbers and number to find it means the program will work no matter what the decimal number the user may enter. However, if the user enters a character or nothing at all for the exam mark input, the program will stop working. This means that the program is not very robust. 


Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are seven meaningful identifiers as this program requires one array declared as numbers(9) as it will contain 10 randomly generated numbers, find_number as it will stored the number the user wishes to find, found as a Boolean variable as the number could be found or not found, a counter to control the loop and array addressing and a position variable to stored where in the list the number was found.


Tasks

Task 17A
Create a program that will repeatedly ask the user enter a number, the program will keep a running total, until the user says no to entering more numbers. You must use a Boolean value to end the loop. The program will display the final total and how many numbers were entered. Save it as SDD Task 17A.

Task 17B
Create a program that will ask the user to enter 10 names in an array. It will then ask the user to enter a name to find its position in the list. You should use a Boolean to end the loop and display a found or not found message. Save it as SDD Task 17B.

Task 17C
Create a program that will ask the user to order a pizza. The program should be made up of multiple checkboxes to select the toppings. If the checkbox is checked then the program will add the cost of that topping to the total and display. The program will display what the pizza is made up of and its final total. Save it as SDD Task 17C.

Task 17D
Create a program that will repeatedly ask the user to enter the password until it is correct. The program should loop until the Boolean value is true.  Save it as SDD Task 17D.

Task 17E
Create a program that will ask the user to enter their exam result 0 to 100. Use Boolean to display the appropriate message if they passed or not (pass > 50). Save it as SDD Task 17E.


End of SDD Task 17


Software Design & Development 18 – Testing 2: Program Errors
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a look at the Program Errors that should be identified in the Testing stage of the software development process.









Program Errors

Writing software is not a straight forward process and often there are errors when developing or running software. There are three different types of errors which can occur:


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Syntax error

This error shows that your code breaks a rule about how to use the programming language that you have chosen. 
Examples include:
· misspelling a key word – e.g imputbox instead of inputbox 
· missing a character that is needed – e.g missing a bracket or inverted commas 
You will not normally be able to run a program that has a syntax error. The translator software will keep pointing the error out until you fix the error. Once you have fixed it and as long as there are no other syntax errors, the translator will translate the program. Here is an example of a syntax error:

SEND “Hello World TO DISPLAY		msgbox(“Hello World)

The second speech mark is missing at the end of the string data “Hello World, so the translator does not know that it should output the string data and would report an error if using an interpreter and would not run properly if using a compiler. The correct version is:

SEND “Hello World” TO DISPLAY		msgbox(“Hello World”)




Execution/Run-time error
This is an error that occurs when the program is running. For example, asking the program to divide a value by 0 or trying to open a text file that cannot be found on the system. The program will be translated successfully but when the computer runs that line of code, it will crash.
Here is an example of code that attempts to divide by zero.
Line 1 RECEIVE number1 FROM KEYBOARD
Line 2 SET number2 TO number1 / 0
Line 3 SEND number2 TO DISPLAY
When this section of code runs, the program will crash at line 2. This is because the program is asked to divide a value by zero.

Logic error
This is an error that causes the program to operate incorrectly but not crash. The program will run but could produce an unexpected output. Common examples include:
· sequencing errors, where a line of code is correctly formed but in the wrong place 
· errors in calculations, for example subtracting instead of adding 
· errors when checking conditions, for example using < instead of >

In this example, the average value is calculated incorrectly, resulting in the wrong output. The program runs but the output will not match what is expected.
Line 1 RECEIVE number1 FROM KEYBOARD
Line 2 RECEIVE number2 FROM KEYBOARD
Line 3 SET average TO number1 + number2
Line 4 SEND average TO DISPLAY

If number 1 was entered as 6 and number 2 was entered as 12, the code shown above would output the average as 18. This is because of the logic error on line 3. It should read:
Line 3 SET average TO (number1 + number2) / 2


	Keywords/Terms
	Meaning

	Syntax
	The correct use of keywords and structure in the programming language you are using.

	Execution / Run-time
	The term given to when the program is run/started.

	Logic
	When something makes sense. When an output is what we expect it should be.
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Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 



1. State the three types of errors you know. (3)


Program: 
RECEIVE exam_mark FROM KEYBOARD 

DO WHILE exam_mark < 0 AND exam_mark > 100 
	SEND “Incorrect exam mark (0 – 100)” TO DISPLAY
	RECEIVE exam_mark FROM KEYBOARD
END WHILE

SEND “Pupil achieved _ _ _ %” TO DISPLAY

2. Identify the type of error found in the program above. (1)
[image: ]
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3. When Ally is testing a website, she notices that the total carbon footprint worked out is not calculated correctly. Explain why this is a logic error and not a syntax error. 											(2)
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[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the eighteenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 18 into Microsoft Word:

SDD Task 18 – Concatenation

Analysis:
Software Specification:	Create a program that will ask the user to enter two strings which the program will concatenate. The two strings will be displayed in a Listbox.
Assumptions: 			User clicks on the “Enter strings” button only.
				User enters two strings.
Inputs:				User clicks button.
				User inputs any two strings.
Process: 			Program concatenates the two strings.
Output: 	Results of concatenation displayed on the screen.

Design:
Wireframe:Listbox
Enter Strings










Pseudocode:


RECEIVE first_string FROM KEYBOARD
RECEIVE second_string FROM KEYBOARD


SEND first_string & second_string TO DISPLAY
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[image: vs_v_print]Implement this Project SDD Task 18 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 18: 


Implementation:
Create Visual Studio Project named - SDD Task 18.
User Interface
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Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim first_string As String 'first string is declared as a string to allow any input from the user
        Dim second_string As String 'second string is declared as a string to allow any input from the user

        first_string = InputBox("Enter your first string") 'user enters their first input string to be concatenated
        second_string = InputBox("Enter your second string") 'user enters their second input string to be concatenated

        ListBox1.Items.Add(first_string & second_string) 'the first and second string inputs are concatenated or placed together using the & character
    End Sub
End Class




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 18 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Enter Strings’ Button
	Inputbox displayed.

	Inputbox displayed.

Screen shot 1

	Enter “Hello” as first string and “World” as the second string.
	“HelloWorld” displayed in Listbox.

	“HelloWorld” displayed in Listbox.

Screenshot 2.




Screenshot 1:
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Screenshot 2:
[image: ]


Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Strings” button to display inputbox requesting user to enter strings.
	User should enter any two strings.
	

Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to concatenate two strings which are displayed on the screen.



Efficient use of Coding: 
This program is as efficient as it could be. As it is only used to demonstrate how to use concatenation, every line is required to adequately demonstrate this. 

Reliability/Robustness: 
The program is reliable as it allows the user to concatenate two strings which are displayed on the screen. As string data types are used it allows the user to enter any character or nothing at all for the two string inputs, the program will still work. This means that the program is robust. 

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are two meaningful identifiers declared as first_string and second_string.

Tasks

Task 18A
Create a program that will concatenate two numbers together and display them on the screen. Save it as SDD Task 18A.

Task 18B
Create a program that will ask the user to enter their first and second names then concatenate the two strings but display second name first before first name. Save it as SDD Task 18B.

Task 18C
Create a program that will ask the user to enter their initials, DOB and tutor group so the program can generate and display a username for them. Save it as SDD Task 18C.

Task 18D
Create a program that will use concatenation and prove that 1 and 1 equals 11.  Save it as SDD Task 18D.

Task 18E
Create a program that will ask the user to enter 2 words which will be used in a ‘Mad Lib’ style game. The first word should be animal and the second word should be a liquid. The sentence should be “For lunch today I will have a ‘first_word’ sandwich and ‘second_word’ drink. Save it as SDD Task 18E.

End of SDD Task 18


Software Design & Development 19 – Evaluation
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a look at the Evaluation stage of the software development process.








Evaluation

The evaluation stage is a valuable stage of the software development process. It will look back at all the stages to evaluate different aspects. Fit for purpose, efficiency, robustness and readability are areas that are looked at to evaluate the success of the software development.
Fit For Purpose
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]The program needs to satisfy the software specification created in the analysis stage. The program must be able to do, at minimal, what the program was set out to do. For example, if the program required the user to input their name then the software developer must do that to be considered successful. If the software developer added additional features or functions which are unnecessary then it could also be seen as not fit for purpose.
Efficient use of coding constructs
There are many ways to successfully meet the software specification but some may be more efficient than others. To make a program efficient it should make the best use of processor time and storage space. For example, if a program is asking the user to enter 20 pupil names an inefficient program will include 20 lines of code RECEIVE pupil_name FROM KEYBOARD.  Whereas, an efficient program should include a loop to ask the one line of code 20 times. That should save approximately 17 lines of code, depending on the development language you use. That is 17 lines of code the processor does not need to fetch and execute or store in memory.
Robustness
A program is considered reliable when the program will work with data within the acceptable range (normal data). For example, when the program asks the user to enter a number between 1 and 10 the user could enter 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 and not -10 or 110. A program’s robustness is its ability to deal with data entry that is outside the acceptable range. Users may accidently press an incorrect button or miss-read instructions and therefore enter data that is out of range or of the wrong data type. The program’s ability to handle this incorrect data will determine its robustness.


Readability
When developing software we are not the only programmers who need to be able to read and understand the code we have written. Other software developers or programmers may be working on each other's code in development or after its completion/release. So you need to write your code so that it can be read and understood by others. You also need to be able to understand it if you come back to it months or years later. There are a few techniques you can use to help with this:

· Internal commentary 
· Meaningful identifiers
· White Space/Indentation

	Keywords/Terms
	Meaning

	Evaluate
	The term given when the software developer looks back at their program document that it works and critics it.

	Software Specification
	The document stating what the program must do which is agreed upon by the software developer and client.

	Fit for Purpose
	Program does what the software specification sets out.

	Efficient
	The program makes minimal use of the processor and memory when run.

	Constructs
	Sections of coding.

	Reliability
	The program will work with normal data.

	Robustness
	The program will work with exceptional (unexpected/incorrect) data.



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


1. State a document the software developer should check as part of their evaluation.(1)

2. Describe how using a fixed loop can make a program more efficient. (2)

3. Compare and contrast the terms reliable and robust. (2)





[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 19 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the nineteenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 19 into Microsoft Word:
SDD Task 19 – Practice Coursework 1

Analysis:
Software Specification:	Create a program that will ask the user to enter the name and price of a product before asking how many of that product they want to buy (quantity). The program should then give a discount based on the quantity they order (5-10 gives 5% discount, 11-20 gives 10% discount and 21 or more gives 15%). The program should output a suitable receipt to the screen. 
Assumptions: 			User clicks on the “Enter Product Details” button only.
				User enters product name, price of product as a real number 				and an integer number for the quantity.
Inputs:				User clicks button.
				User inputs one string for product name, suitable 2dp real 					number for price and an integer for quantity.
Process: 			Program stores product name, price and quantity, compares 				quantity with conditions for discounts before multiplying the 				product price with quantity then multiplying with discount 					value to assign the total cost.
Output: 	Full details of transaction (receipt) displayed on the screen.

Design:
Wireframe:Listbox
Enter Product Details






Pseudocode:

RECEIVE product_name FROM KEYBOARD
RECEIVE product_price FROM KEYBOARD
RECEIVE quantity FROM KEYBOARD

If quantity > 20 then
	SET discount TO 0.85
Else if quantity > 10 and < 21
	SET discount TO 0.9
Else if quantity > 4 and < 11
	SET discount TO 0.95
Else
	SET discount to 1
End if

SET total TO (product_price * quantity) * discount
SEND “Product details and Total cost” TO DISPLAY


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 19 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 19: 


Implementation:
Create Visual Studio Project named - SDD Task 19.
User Interface
[image: ]



Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim product_name As String 'product_name declared as string to store characters
        Dim product_price As Single 'product_price declared as single to store 2 decimal places found in prices
        Dim quantity As Integer 'quantity declared as intger as products can only be sold as whole products, not halfs etc.
        Dim discount As Single 'discount stored as single or real data type to store the discount value which will include decimal places.
        Dim total As Single 'total declared as single to store decimal places found in costs.

        product_name = InputBox("Enter Product Name") 'user enters the name of a product which is assigned to the variable product_name.
        product_price = InputBox("Enter Product Price")  'user enters the price of a product which is assigned to the variable product_price.
        quantity = InputBox("Enter quantity required")  'user enters the quantity which is assigned to the variable quantity.

        If quantity > 20 Then 'quantity is compared to 20
            discount = 0.85 'if condition is true discount assigned value 0.85 or 15% off
        ElseIf quantity > 10 And quantity < 21 Then 'quantity is compared to 10 and 21
            discount = 0.9 'if condition is true discount assigned value 0.9 or 10% off
        ElseIf quantity > 4 And quantity < 11 Then 'quantity is compared to 4 and 11
            discount = 0.95 'if condition is true discount assign value 0.95 or 5% off
        Else 'if no conditions are met then
            discount = 1 'discount assign value set to 1 or 0% off
        End If

        total = (product_price * quantity) * discount 'product_price is multiplied by quantity before that value is multiplied by the discount to be assigned to total.

        ListBox1.Items.Add("Product Name: " & product_name) 'product name is displayed in listbox
        ListBox1.Items.Add("Product Price: £" & product_price) 'product price is displayed in listbox
        ListBox1.Items.Add("Quantity: " & quantity) 'quantity is displayed in listbox
        ListBox1.Items.Add("Discount: " & Math.Round((100 - (100 * discount)), 2) & "%") 'the discount is displayed in listbox, this requires an arithmetic operation to change the decimal value to an appropriate % discount
        ListBox1.Items.Add("Total Cost: " & Format(total, "Currency")) ''Total cost is displayed in listbox using the predefined function FORMAT(currency)
    End Sub
End Class






[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 19 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Enter Product Details’ Button
	Inputbox displayed.

	Inputbox displayed.

Screenshots 1

	Enter “A Book” as product name, 1.99 as product price and 7 as the quantity.
	“A Book, £1.99, 7, 5% and £13.23” displayed in Listbox.

	“A Book, £1.99, 7, 5% and £13.23” displayed in Listbox.

Screenshot 2.




Screenshots 1:
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Screenshot 2:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Product Details” button to display inputbox requesting user to enter the product name, price and quantity.
	User should enter any product name, a 2dp real number for price and a whole number (integer) for quantity required.
	

Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter a products details and displaying the total cost with any discount.

Efficient use of Coding: 
This program is as efficient as it could be. As it is uses an If…ElseIf…else selection construct to minimise the number of separate if…end if constructs. The program makes use of pre-defined functions which minimises the lines of code needed to be written by the programmer.

Reliability/Robustness: 
The program is reliable as it allows the user to enter a products details and displays the total cost with any discount. As string data type is used for product name it allows the user to enter any character or nothing at all for the string input, the program will still work. The program uses real data types for discount, product price and total as it may require decimal values to be entered. The quantity is set to integer so it will ignore and decimal places the user may accidently input. This means that the program is robust. 

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are five meaningful identifiers declared as product_name, product_price, quantity, discount and total as these are exactly what kind of data the variables are storing.


Tasks

Task 19A
Create a program that will allow a user to enter the weight of a parcel to be delivered and a discount of 5%, 10% or 15% will be given for weights of under 1kg, 1 to 2kg or over 2 kg. The program should display the detailed receipt. Save it as SDD Task 19A.

Task 19B
Create a program that will ask the user to enter the product details and a discount code. The discount codes are: discount5 for 5% off, discount10 for 10% off and discount15 for 15% off. The program should display the detailed receipt. Save it as SDD Task 19B.

Task 19C
Create a program that will ask the user to order cinema tickets. If they order 2 tickets they will receive a discount of £2, order 3 to 5 tickets they will receive a discount of £5 and order 6 or more tickets will get a discount of £10. The program should display the detailed receipt.   Save it as SDD Task 19C.

Task 19D
Create a program that will ask the user to enter the number of hours they want to book a function room for.  Less than 2 hours will receive no discount, between 2 and 4 hours would receive a 20% discount and over 4 hours would receive 25% discount. Save it as SDD Task 19D.

Task 19E
Create a program that will ask the user to enter the mileage of a hire car they booked. They will receive a discount of 100% if the mileage is less than 50 miles, a discount of 75% if the mileage is less than 100 miles, a discount of 25% if the mileage is less than 200 miles and no discount if the mileage is 200 or more. Save it as SDD Task 19E.

End of SDD Task 19



Software Design & Development 20 – Evaluation 2 - Readability
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a closer look at Readability in the Evaluation stage of the software development process.








Readability

Internal commentary
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Internal commentary lets a programmer add comments to their code that will not be translated when the program runs. These comments can be used to add descriptions, notes or explanations that can be read by anyone with access to the code. This is useful when working as part of a team, as other programmers can get an idea of what your code is doing and why you made certain decisions.

In the reference language example shown below, internal commentary lines start with the # character and are shown on lines 1, 2 and 3.

Line 1 # This is an input validation algorithm
Line 2 # Created by James Bond on 15/04/16
Line 3 # 0 is an accepted value for babies under 1-year-old
Line 4 DECLARE age AS INTEGER INITIALLY 0
Line 5 RECEIVE age FROM (INTEGER) KEYBOARD
Line 6 WHILE age < 0 OR age > 130 DO
Line 7     SEND “Please enter a valid age” TO DISPLAY
Line 8     RECEIVE age FROM (INTEGER) KEYBOARD
Line 9 END WHILE

Having internal commentary makes it easier to see what is going on in your program. If you are looking at someone else's code, it can save you time instead of having to work out what each line of code is doing.

Meaningful identifiers

Making sure you use meaningful variable names that describe what the variable contains is very important. Poor variable names can make it difficult to work out what is going on in your program. 

For example, the use of the word ‘data’ is not meaningful:
DECLARE data AS STRING 
‘Data’ is an ambiguous term that can be used to describe lots of different things. It is always better to use names that relate to the value you are going to store. 
The same is true for subprograms and functions. Function names should describe what the function does. 'Function2' is not a great function name for a function used to calculate an average score. 'CalculateAverage' would be much better. You may have already used predefined functions with meaningful identifiers such as Math.Round and RANDOM.

White Spacing/Indentation
White spacing and indentation means moving parts of your code so there is space between the code to make it easier for programmers to read and understand. White spacing is used to separate different subprograms, functions and sections of code so that it is easier to see each section or module (section) of code.  Indentation used within constructs that make it easier for us to see the structure of constructs such as loops or if statements. We can see where the loop begins and ends. 

Often when debugging (looking for errors in your code when you have a problem), proper white spacing/indentation of your code may help you manually find an error. The example below shows the same code but the good use of white spacing/indentation makes it easier for us to read and understand the code.

	Poor use of white spacing/indentation
	Good use of white spacing/indentation

	DECLARE firstname AS STRING 
DECLARE surname AS STRING 
DECLARE age AS INTEGER 
RECEIVE firstname FROM KEYBOARD
RECEIVE surname FROM KEYBOARD
RECEIVE age FROM KEYBOARD
WHILE age <0 OR age > 100 DO
SEND “Invalid age, try again” TO DISPLAY
RECEIVE age FROM KEYBOARD
END WHILE

	DECLARE firstname AS STRING
DECLARE surname AS STRING
DECLARE age AS INTEGER 

RECEIVE firstname FROM KEYBOARD
RECEIVE surname FROM KEYBOARD
RECEIVE age FROM KEYBOARD

WHILE age < 0 OR age >100 DO
      SEND “Invalid age, try again” TO DISPLAY
      RECEIVE age FROM KEYBOARD
END WHILE



	Keywords/Terms
	Meaning

	Readability
	The term given to how easy your code is to read and understand. Especially useful for maintenance.

	Internal commentary
	Notation written into your program’s coding which is ignored by the translator but is very useful to other programmers which explains what your code does.

	Meaningful identifiers
	Specific names given to variables, arrays, functions and sub-routines which briefly describe what kind of data is stored or what the function/sub-routine will do.

	White Space/Indentation
	Used to separate coding so we can see where constructs start and finish. Makes it a lot easier to read the code, possibly to find errors.


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 


	
Program:
	RECEIVE number1 from KEYBOARD
	RECEIVE number2 from KEYBOARD
	IF number1<0 THEN
	SEND “ERROR” TO DISPLAY
	END IF

1. Identify what can be done to the above program to increase its readability.

[image: ]
		2016 Past Paper Q21d & Q2

2. Error detection and correction in a program is easier if the code is readable. State one technique that can be used to ensure readability of code. (1)

3. Explain why it is important that the program code is readable. (1)


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 20 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the nineteenth practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 20 into Microsoft Word:
SDD Task 20 – Practice Coursework 2

Analysis:
Software Specification:	Create a program that will ask the user to enter their name, their 5 subjects and their 5 exam results. The exam results should be validated as marks must be between 0 and 100. The subjects and results should be stored in arrays and displayed on the screen. The program should also calculate and display the average mark to 1 dp, if necessary. 
Assumptions: 			User clicks on the “Enter Pupils Details” button only.
				User enters pupil name, 5 subject names and 5 exam results as 				an integer number.
Inputs:				User clicks button.
				User inputs one string for pupil name, 5 subject names and 5 				exam results as an integer number.
Process: 			Program stores pupil name, 5 subject names in array and 5 				exam results in array. A fixed loop used to loop 5 times to 					enter subjects and results. Input validation is used for exam 				result (0-100). A running total which is divided by 5 to 					calculate average to 1 dp.
Output: 	Full details of Pupil name, subjects, results and average displayed on the screen.

Design:
Wireframe:Listbox
Enter Pupil Details





Pseudocode:

RECEIVE pupil_name FROM KEYBOARD
SEND “pupil_name” TO DISPLAY

FOR counter = 1 TO 5
	RECEIVE subject(counter) FROM KEYBOARD
	RECEIVE exam_result(counter) FROM KEYBOARD
	
	DO WHILE exam_result(counter) < 0 OR exam_result(counter) > 100
		SEND “Incorrect data entry. Exam Result must be 0 – 100” TO DISPLAY
		RECEIVE exam_result(counter) FROM KEYBOARD
	LOOP

	SET total TO total + exam_result(counter)

	SEND “subject(counter) and exam_result(counter)” TO DISPLAY
NEXT

SET average TO total / 5
SEND “Your average result is: average” TO DISPLAY


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 20 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 20: 


Implementation:
Create Visual Studio Project named - SDD Task 20.
User Interface
[image: ]



Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim pupil_name As String 'pupil_name declared as string to store characters
        Dim subject(4) As String 'subject declared as string to store characters
        Dim exam_result(4) As Integer 'exam_result declared as integer whole numbers between 0 to 100
        Dim total As Integer 'total declared as integer whole numbers from adding exam_results (integers)
        Dim average As Single 'average declared as a real to store decimal numbers resulting from division of total

        pupil_name = InputBox("Enter Pupil Name") 'pupil name is stored in the variable pupil_name
        ListBox1.Items.Add("Pupil Name: " & pupil_name) 'pupil_name is displayed on screen

        For counter = 0 To 4 'a fixed loop is needed to ask for 5 subjects and results
            subject(counter) = InputBox("Enter subject name") 'subject name is stored in an array using counter as addressing
            exam_result(counter) = InputBox("Enter exam result") 'exam_result is stored in an array using counter as addressing

            Do While exam_result(counter) < 0 Or exam_result(counter) > 100 'a do while loop is used to validate enter exam result is between 0 to 100
                MsgBox("Incorrect data entry. Exam Result must be 0 – 100") 'a feedback error message is given to the user
                exam_result(counter) = InputBox("Enter exam result") 'the user can re-enter the exam result
            Loop

            total = total + exam_result(counter) 'the validated exam result is added to a running total so average can be worked out later

            ListBox1.Items.Add(subject(counter) & " " & exam_result(counter)) 'the entered subject and result is displayed
        Next

        average = total / 5 'the average is assigned the value from dividing total by 5
	 average = Math.Round(average, 1) 'the average is rounded to 1 decimal place.
        ListBox1.Items.Add("Your average result is: " & average, 1) 'the average is displayed.
    End Sub
End Class




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]Add the following to your SDD Task 20 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Enter Pupil Details’ Button
	Inputbox displayed.

	Inputbox displayed.

Screenshots 1

	Enter -10 or 110 as exam results
	“Incorrect Range” message displayed on screen.
	“Incorrect Range” message displayed on screen.

Screenshots 2

	Enter “Leroy Gibbs” as pupil name, biology – 90, physics – 95, maths – 98, PE – 90 and computing – 100 as subjects and exam results.
	“Pupil details and average  94.6” displayed in Listbox.

	“Pupil details and average  94.6” displayed in Listbox.

Screenshot 3.




Screenshots 1:
[image: ]  [image: ]
[image: ] 
Screenshots 2:
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Screenshot 3:
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Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Pupil Details” button to display inputbox requesting user to pupil name, subject and exam result.
	User should enter any pupil name, any subject name and integer number between 0 and 100 for exam result.
	


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter a pupil’s details, subjects and results then displaying the details including the average.

Efficient use of Coding: 
This program is as efficient as it could be, as it is uses a fixed loop construct and 2 arrays to minimise the number of repeated lines. The program makes use of a pre-defined function which minimises the lines of code needed to be written by the programmer.

Reliability/Robustness: 
The program is reliable as it allows the user to enter a pupil’s details, subjects and results then displaying the details including the average. As string data types is used for pupil and subject name it allows the user to enter any character or nothing at all for the string input, the program will still work. The program uses real data types for average as it may require decimal values to be stored due to the division of total. The exam_result is set to integer so it will ignore any decimal places the user may accidently input. This means that the program is robust. 

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are five meaningful identifiers declared as pupil_name, subject(4), exam_result(4), total and average as these are exactly what kind of data the variables are storing. Total and average could be explained further by changing them to exam_result_total and average_exam_mark.


Tasks

Task 20A
Create a program that will allow a user to enter and display the last 5 films they have seen and the film’s rating out of 10, which should be validated. The program should calculate and display the average. Save it as SDD Task 20A.

Task 20B
Create a program that will allow a user to enter and display 5 runners names of a 100m race, their race number 1-5, which should be validated and their time in seconds. The program should calculate and display the average time. Save it as SDD Task 20B.

Task 20C
Create a program that will allow a user to enter and display the 5 pupil names and their height in metres, which should be validated (0 – 3 metres). The program should calculate and display the average height. Save it as SDD Task 20C.

Task 20D
Create a program that will allow a user to enter and display 3 gamer tags and their gamer score, which should be validated (0 – 999,999). The program should calculate and display the average gamer score. Save it as SDD Task 20D.

Task 20E
Create a program that will allow a user to enter and display the number of calories they eat each day of the week. The calories should be validated (0 – 3000). The program should calculate and display the average calorie intake. Save it as SDD Task 20E.

End of SDD Task 20


Software Design & Development 21 – Translators
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\50WOY0HB\MagnifyingGlass3d[1].jpg]Let’s take a look at Translators used in the software development process.








Translator

[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Reading-Baby[1].jpg]Translators are very important and extremely helpful in the software development process. We read, speak and write in English but a computer can only read and write in binary. The software development environment must translate our English instructions into binary, the language that the processor can use and store in its memory. 
Low Level Language Binary / Machine Code

01101110 01100001 01101101 01100101 00100000 00111101 00100000 01101001 01101110 01110000 01110101 01110100 01100010 01101111 01111000 00101000 10000000011100 01000101 01101110 01110100 01100101 01110010 00100000 01001110 01100001 01101101 01100101 10000000011101 00101001

High Level Language
Low Level Language
High Level Language Visual Basic/Java/Python

name = inputbox(“Enter Name”)

Writing, Reading, Speaking English Language

User inputs their name.

Pseudocode

RECEIVE name FROM KEYBOARD

























Interpreters
This type of translator is normally used when you are developing software but have not finished writing the code. An interpreter takes each line of code and translates it into machine code before running it. It then goes to the next line, translates it, runs it, and so on until it has completed every line of code in your program.

Compiler
Where an interpreter would translate one line and run that line straight away before moving to the next line and repeating the process, a compiler translates the whole program only after every line has been translated.

To translate a program using a compiler, a standalone file in machine code is created. This file is known as object code and is the finished program that can run without the need for source code (the code created in a High Level Language).

	
	Interpreter
	Compiler

	Advantages
	Program will run even if it's not finished. 

Easy to find errors. 
	Program only needs to be translated once. 

User does not need a translator on their computer. 

	Disadvantages
	Code has to be translated each time the program is run. 

Slows program down as it has to be translated. 

Need to have translator program running. 
	Have to wait until whole program is perfect to run it.

You have to re-translate the whole program each time you make a change.



[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PTUPGSJC\Writing_in_Journal[1].jpg]Questions
Now that you have learnt about data types and structures used in the 
software development process, including new terminology, answer the 
following questions in your jotters. 
[image: ]
		2016 Past Paper Q15e

1. While a parking space program is being developed, it is executed using an interpreter. State one advantage of using an interpreter rather than a compiler at the development stage of the program. (1)

2. The finished program is compiled. State two advantages of executing a compiled version compared to an interpreted version. (2)




[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YR81AMY\working_on_computer_500_clr[1].gif][image: vs_v_print]Practical Task 21 
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]The next section will be the twenty-first practical task to be completed on the computer. You will need to copy some of the task into Microsoft Word and complete some of the task in Visual Studio.
Copy the following SDD Task 21 into Microsoft Word:
SDD Task 21 – Practice Coursework 3

Analysis:
Software Specification:	Create a program that will ask the user to enter a valid password at least 8 characters long. The program will ask you to confirm the password once successful.
Assumptions: 			User clicks on the “Enter Password” button only.
				User enters any password. 
Inputs:				User clicks button.
				User inputs one string of any length from any characters.
Process: 			Program stores password. Password length is compared to 8. 				Password will loop until it is 8 characters or more. Entered 					password is then confirmed using another loop before 					displaying password entered successfully. 
Output: 	Messages displayed on screen e.g. “Password entered successfully” displayed on the screen.

Design:
Wireframe:
Enter Password








Pseudocode:

Do
RECEIVE password FROM KEYBOARD
SET password_length TO LEN(password)

If password_length < 8 Then
	SEND "Password Length Insufficient." TO DISPLAY
End If
Loop Until password_length > 7

Do
RECEIVE confirm_password FROM KEYBOARD
If confirm_password <> password Then
	SEND "Passwords do not match. Please re-enter your password." TO DISPLAY
End If
Loop Until confirm_password = password

SEND "Password entered successfully" TO DISPLAY


[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png][image: vs_v_print]Implement this Project SDD Task 21 in Visual Studio, 
then copy the screenshot and code into your 
Microsoft Word Document SDD Task 21: 


Implementation:
Create Visual Studio Project named - SDD Task 21.
User Interface
[image: ]



Visual Basic Code
Public Class Form1

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click
        Dim password As String 'password declared as string to store any characters
        Dim password_length As Integer 'password_length declared as integer as length will only be whole numbers
        Dim confirm_password As String 'confirm_password declared as string to store any characters

        Do
            password = InputBox("Enter Password") 'password is stored in the variable password

            password_length = Len(password) 'pre-defined function LEN is used to get value to be assigned to length_passowrd

            If password_length < 8 Then 'password_length is compared to 8
                MsgBox("Password Length Insufficient. Password must be 8 characters or more.") 'message display if the password is less than 8
            End If
        Loop Until password_length > 7 'previous lines of code repeatedly until password_length is greater than 7

        Do
            confirm_password = InputBox("Re-Enter password to Confirm") 'confirm_password is stored in the variable confirm_password
            If confirm_password <> password Then 'confirm_password is compared to password
                MsgBox("Passwords do not match. Please re-enter your password.") 'message display if the confirm_password does not equal password
            End If
        Loop Until confirm_password = password 'previous lines of code repeatedly until confirm_password is equal to password

        MsgBox("Password entered successfully") 'message displayed on screen
    End Sub
End Class
[image: C:\Users\cb1935d\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L2U86UFT\Word[1].png]
Add the following to your SDD Task 21 in Microsoft Word:

Testing
	Test
	Expected Output
	Actual Output

	Click on ‘Enter Password’ Button
	Inputbox displayed.

	Inputbox displayed.

Screenshot 1

	Enter ‘Hello678’ as password and confirm_password.
	Confirm Password Inputbox displayed and
“Password entered successfully” message displayed on screen.
	Confirm Password Inputbox displayed and
“Password entered successfully” message displayed on screen.

Screenshots 2

	Enter ‘hello’ as password or confirm_password.
	‘Password Length Insufficient.’ or ‘Passwords do not match.’ Message displayed. 
	‘Password Length Insufficient.’ or ‘Passwords do not match.’ Message displayed. 

Screenshots 3.




Screenshots 1:
[image: ] 
Screenshots 2:
[image: ]  [image: ]
Screenshot 3:
[image: ]  [image: ]


Documentation

Technical Guide:	The user is recommended to have the latest Microsoft Visual Studio software to run this software. The minimum hardware requirements are 1.6GHz processor, 1 GB (32 Bit) or 2 GB (64 Bit) RAM and 3GB of available hard disk space.

User Guide:	User should open the project in Visual Studio.
 	User should click the debug button.
	User should click “Enter Password” button to display inputbox requesting user to password and then confirm password.
	User should enter any 8 character password using any characters.
	


Evaluation

Fit for Purpose: 
From the testing and screenshots you can see that the program successfully met the analysis criteria which allows the user to enter a 8 character password with appropriate messages if they do not enter password or confirmation correctly.

Efficient use of Coding: 
This program is as efficient as it could be as it is uses a do while loop construct to minimise the number of repeated lines. The program makes use of a pre-defined function which minimises the lines of code needed to be written by the programmer.

Reliability/Robustness: 
The program is reliable as it allows the user to enter a password. As string data types is used for pupil and subject name it allows the user to enter any 8 characters, the program will still work. The password_length is set to integer so it will ignore any decimal places the user may accidently input. This means that the program is robust. 

Readability: 
The program includes white spacing and indentation to make it easier for the programmer to read. The program also has internal commentary to help any other programmer understand the code if maintenance is required. There are three meaningful identifiers declared as password, confirm_password and password length as their names describe exactly what kind of data the variables are storing.


Tasks

Task 21A
Create a program that will allow a user to enter a valid phone number which should be 11 digits long. Save it as SDD Task 21A.

Task 21B
Create a program that will allow a user to enter a valid pin number which should be 4 digits long. Save it as SDD Task 21B.

Task 21C
Create a program that will allow a user to enter a username which can only be 6 characters or less long. Save it as SDD Task 21C.

Task 21D
Create a program that will allow a user to enter a valid security code which should be 3 digits long. Save it as SDD Task 21D.

Task 21E
Create a program that will allow a user to enter a valid date of birth in the form of dd/mm/yy which should be 8 digits long, including forward slashes. Save it as SDD Task 21E.

End of SDD Task 21
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