Information Technology

Paper 1: Practical
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This question paper consists of 9 pages.
INSTRUCTIONS AND INFORMATION

1. This is a three-hour examination. 

2. Answer all the questions.

3. You require the files listed below in order to answer the questions. They are either on a stiffy disk or CD issued to you, or the invigilator/educator will tell you where to find them on the hard drive of the workstation you are using or in a network folder.


Question 1
loadshedding.csv


Question 2 
olympics.txt


Question 3
reservation.txt




logo.bmp

4. If a disk or CD containing the above files was issued to you, write your name on the label.

5. Save your work at regular intervals as a precaution against power failures.

6. Save ALL your solutions in folders with the number of the question and your initials and surname as the name of the folder, for example Quest2_JSmith.

7. Type in your name and surname as a comment in the first line of each program.

8. Read ALL the questions carefully. Do only what is required.

9. At the end of this examination session you will be required to hand in the disk or CD with all the files with the work you have done or you must make sure that ALL the files with your work have been saved on the network as explained to you by the invigilator/educator. Ensure that ALL files can be read.

10. During the examination you may use the HELP functions of the software. You may NOT refer to any other resource material.

11. Make printouts of the programming code of ALL the questions. Make sure that your name and surname appears in the first line of each program as a comment. Arrange the pages of each question in the correct order and then the questions from QUESTION 1 to 3. Staple all the printouts of the questions (arranged correctly) in one batch to hand in.

12. All printing of programming questions will take place within an hour of the completion of the examination.

QUESTION 1 : DELPHI PROGRAMMING AND DATABASE
Scenario:
Loadshedding is a reality in South Africa and it is essential for users of electricity to know when scheduled loadshedding takes place. This question deals with data from actual loadshedding schedules and how it can be presented to users.

Loadshedding information is provided for some towns and regions within the Free State province. You must now use this text data and create a user-friendly interface for the information. 

The file loadshedding.csv must be imported into MS Access (Table: LoadsheddingDB) and the database can then be used in Delphi. Change the field sizes in MS Access to the following:


Province
25


Region

20


Place

55

1.1 Use two forms one accessing the database using a Query component and one using a Table.











(2)

(Save them as LoadShedU.pas for the initial form; followed by EditU.pas used for editing the data and the project file should be saved as LoadShedP.dpr)


FIRST FORM (LoadShedU)
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1.2 Add a Reset Bitbtn. On the form, LoadShedU, by default all records are shown ordered according to region using an SQL query. Pressing the Reset button has the same result.


(5)
1.3 Add a Close Bitbtn. The Close button should terminate the application.


(1)

1.4 Add a ComboBox (with values ‘Region’ and ‘Place’), Edit and Button (with caption ‘Search’). A user should then be able to type in some criteria to search for a specific region or place (users must be able to also use wildcards if necessary). This must be done using an SQL query.
 

(6)
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1.5 Add a Button ‘Order by Place’. Use an SQL query to display all the records sorted alphabetically according to the Place field.








(5)
1.6 Add a Button ‘Fix’. This button enables the user to see the second form (EditU).

(1)


SECOND FORM (EditU)
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1.7 Add a Button (Caption: ‘Fix Data’), BitBtn (Kind: ‘Close’) DBGrid and DBNavigator to this second form. Use a Table component to link other components to the database on this form.

(4)
1.8 Use coding (executed when the ‘Fix Data’ button is pressed) to run through all the records and change the contents of the Region field to the following:

	Original value
	New Value

	Ngwathe Part 1
	Ngwathe

	Mangaung Part 2
	Mangaung

	Metsimaholo Part 2
	Metsimaholo













          
(16)

Save all files. Print out all coding as well as a screen shot of each of the two forms.

[40]
QUESTION 2 : DELPHI PROGRAMMING (OOP)
Scenario: 

Nearing the 2008 Olympic Games the previous event’s results are again viewed for comparison. The data provided contains the medal tables for the top twenty countries at the previous event in 2004. You must now manipulate and present this data effectively.

Instructions:

This question is intended to test object-oriented programming skills. You are required to produce a solution that includes all classes specified in the instructions. No marks will be allocated to any alternative solution such as one program not creating an object.

The text file (olympics.txt) includes the country name, gold, silver, bronze and total medals. Take note that each field is terminated with an asterisk (*). For example:

Australia*17*16*16*49*
Brazil*5*2*3*10*

Actually means:

	Country
	Gold
	Silver
	Bronze
	Total

	Australia

Brazil
	17

5
	16

2
	16

3
	49

10


2.1 Create an object class (MedalsU) and save this in the same folder as the main unit (OlympicsU) and the project file (OlympicsP). Add the following code to your own class.
2.1.1 Define a class named TCountry. Use the following private fields and choose appropriate data types:

      CountryName

      Gold        

      Silver

      Bronze

      Total








(2)

2.1.2 Create a parameterised constructor named create that will pass values for the fields in the class. These parameters should be used to initialise the fields of the class.


(4)

2.1.3 Write a method of type string (a string function) named showMedals that returns a list of all the countries together with the medal count and total. Use tabs to format the output as shown below.











(3)
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2.1.4 Write a method (showName) that returns a Country name.



(3)

2.1.5 Write a method (getPoints) to calculate the points achieved by each country if every gold medal is worth 4 points; every silver medal is worth 3 points and every bronze is worth 2 points. Only the total number of points will be used in the end.





(3)

2.2 Complete the main unit (OlympicsU):
2.2.1 Create an array called arrCountry for objects of TCountry. Add the following code in the OnActivate event handler:


2.2.1.1 
Set the necessary tab stops for displays in the RichEdit component.

(2)


2.2.1.2 
Open the text file – determine if the file exists if not display an appropriate error 

message using ShowMessage.






(2)


2.2.1.3 
Separate the text from the text file (line by line) into the country name, the



respective medal counts as well as the total. Read these values into appropriate



variables (and/or arrays)






(3)

2.2.1.4 
Use the information separated in 2.2.1.3 to create a new TCountry object and 

place this in the array arrCountry.





(3)


2.2.1.5
Use a counter (iCount) to keep track of the number of countries in the array.
(1)
2.2.2 Add two Buttons (Captions: ‘Show Medals’ and ‘Show Points’) and one Close BitBtn on the form. Then invoke the relevant methods from the class.

2.2.2.1
With the ‘Show Medals’ button clear the RichEdit (redOutput) and add appropriate headings (as shown below)






(3)

2.2.2.2
Then display the information per country. Call the showMedals method to display the information.








(2)
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2.2.2.3
With the ‘Show Points’ button clear the RichEdit (redOutput) and add appropriate headings (as shown below).






(3)

2.2.2.4
Determine the points per country by using the getPoints method and place this in a variable.








(3)

2.2.2.5
Display the country name (use the showName method) as well as the points calculated.








(3)
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Save all files. Print out all coding as well as screen shots using both buttons.













[40]

QUESTION 3 : DELPHI PROGRAMMING

Scenario: 

The planned Gautrain project will require an effective reservation system. This question deals with a system with which the availability of seats can be determined or changed as necessary.

3.1 Create an interface for the Gautrain reservation system. Use this form as a guideline and include the components listed below. Save the program as GautrainU (unit) and GautrainP (project).
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3.1.1 MainMenu

· File

· Retrieve data

· Save data

· Exit

· Reservations

· Clear all

· Count seats taken

· Count seats open

3.1.2 StringGrid

· 6 columns

· 21 rows

· 1 fixed row and 1 fixed column

· Default column and row width: 30

3.1.3 Radiogroup

· Add the caption ‘Seats’

· Add the items:

· Seat A

· Seat B

· Seat C

· Seat D

3.1.4 Add a label (Caption: ‘Row’), SpinEdit and Button. 

3.1.5 Insert the picture logo.bmp at the bottom right side of the form.



(5)
3.2 Set the values for the fixed rows and fixed columns in the StringGrid (four columns and 20 rows):

Column 1 = A

Column 2 = B

Column 4 = C

Column 5 = D

Row 1 to 20 gets the corresponding number.





(2)

3.3 Main Menu options

3.3.1 The ‘Retrieve data’ option (File) retrieves the data from the text file reservation.txt and displays the data in the StringGrid component. Take note that the middle column is kept open to represent the aisle. For example the data is displayed as follows:



(5)
XOOX

OXOO
This is displayed as:
	
	A
	B
	
	C
	D

	1
	X
	O
	
	O
	X

	2
	O
	X
	
	O
	O


3.3.1 The ‘Save data’ option (File) saves the data in the StringGrid component in the text file reservation.txt. The data is saved without any spaces and every row is represented as a line in the text file.










(5)

3.3.2 Write a ClearAll procedure that is called by the ‘Clear All’ option (Reservations). This procedure sets all the cells (except the aisle) to ‘O’.






(6)

3.3.3 Write a function called CountSeats that accepts an ‘X’ or ‘O’ as a parameter. The same function is used for taken seats (‘X’ as parameter) and open seats (‘O’ as parameter). The function returns the amount counted. The ‘Count seats taken’ and ‘Count seats open’ options (Reservations) on the MainMenu call the CountSeats function and display the relevant answer using a ShowMessage procedure. Display ‘Seats taken: <number>’ or ‘Seats open: <number>’.


(12)
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3.4 Changing the seat property

3.4.1 Use the ‘Select’ button to change the selected cell (column determined using a RadioGroup and row determined by the value selected in a SpinEdit component). When the button is clicked the value (X or O) is evaluated and changed. In other words a seat open (O) is changed to taken (X) or a seat taken (X) is changed to open (O).







(5)
Save all files. Print out all coding as well as a screen shot.













[40]
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