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GENERAL INSTRUCTIONS AND INFORMATION

1. 
This is a three-hour examination. 

2. 
Answer all the questions.

3. 
Supplied to you are folders for each of the applications that you are to develop. 
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 (Rename the Pupil-Disk) 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 2 and 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.

GENERAL TIPS

1. 
The approximate time allocation for Question 1 is 45 minutes and for Question 2, 1 hour and question 3 1 hour and 15 minutes. 

2. 
When answering the SQL questions, first to the part of the question which you are most comfortable with. If there is a prerequisite of the SQL statement that you don’t know, rather leave that part. And return to the question later. E.g. if a query should return records matching a certain age and status, and you don’t know how to get the age, rather get the query to return the records matching the status than wasting time on the age as well.
3.
In Question 2 parts of the coding constructs have been supplied to you. Use the given constructs as much as possible. 
QUESTION 1: 
DELPHI PROGRAMMING AND DATABASE & SQL
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Scenario:

Learning to drive, and to drive safely is an important skill especially in South Africa. Quick Banana Driving school offers the answer. The [image: image35.png]LeamerClenthy LeamerDetals LeamerCell  LeameiDiiverCode
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 database contains data relating to the schools learners, their instructors as well as the lesson bookings that the learners have made for driving lessons.

The design of the database is given below:

The Database QuickBanana comprise of three tables:

· LearnerClients table which contain data relating to the learner drivers.
· Instructors table which contain data relating to the driving instructors and the
· Drivebookings table which contain data relating to appointments that the learner drivers have made with an instructor for a driving lesson. 

Excerpts of each of the table records are given below as well as the data dictionary entry of the table:

LearnerClients Table
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Table Design
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Instructors Table
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Table Design
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The InstructorLicenceCodes field contain the values to represent the different driving licence codes the instructor is allowed to teach e.g.
 
EB – Standard Vehicle with a trailer or caravan
A – Motorcycle 
C – Small truck 

Etc. 

DriveBookings Table
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Table Design
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TAKE note: The Cnt field is the primary key of the DriveBookings table and is managed by the DBMS. (Database Management Software / DB Engine)

The duration of a lesson may be 1 or 2 hours
The InstructorNr and the LearnerClientNr fields are foreign key fields to the Instructors and LearnerClients tables respectively. 

The relationships of the tables are indicated below.
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You have also been supplied with an incomplete Delphi program with a unit named Question1BananaU and a project named Question1SQL in the folder named Question1DelphiPupilDisk. 
Open the incomplete program.
The following screen should display:
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The program displays 8 question buttons (named btnA – btnG as well as the btnBonus button) and a DBGrid that will be used as an output component
Complete the program by creating the necessary SQL statements in the on click event handlers (btnAClick to btnGClick & btnBonusClick) of the corresponding question buttons.

Question 1.1










(6)
Complete the SQL statement to:  Retrieve all records of the Learners and display the LearnerClientNr, the details of the learner Surmane, Initial the LearnerCell and the LearnerDriverCode of all the Female learners who are enrolled for the following licence codes A and A1. Observe the sample outputscreen below.
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Question 1.2










(5)

Complete the SQL statement to:  List the LearnerClientNr the LearnerSurname and the LearnerLicenceExpiryDate of all the learner drivers who's Licences expires this month or next month.
Show the details of the learner who's licence expires first and then the next etc. [This query should work for any date in the year]
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Question 1.3










(5)

Write the SQL query that will display the InstructorPersID the InstructorSurname and the monthly salary of the instructor which is calculated as 1 twelfth of the EmpBasicSalaryPA plus 1.25% of the EmpBasicSalaryPA for all the instructors who have an EC1 licence code. 
The monthly salary should be displayed in a 'Money' format
Question 1.4










(5)

Write the SQL query that will display the LearnerClientNr, the LearnerSurname and the total number of lessons booked per learner.
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Question 1.5










(4)

After a tragic accident Temperance November INS010 passed away yesterday. Modify the bookings table so that all bookings for Temperance would be done by CJ Mahlangu INS002 from today onwards.  [Use the event handler for the on click event of btnE]

Question 1.6










(4)

Write a query that will display the number of employees who earns more than the average salary; take note of the column heading.
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Question 1.7










(6)

Write a query where the user will supply the name of an instructor as well as a lesson date via InputBoxses and display the lessons booked for that day for the instructor.Display the InstructorNr, the InstructorName, the LeanerClientNr and the LessonDate.


[image: image13.png]Instructois Instructoriame LeameDlrthy LessorDate.

b NS00 Bongi BLE2IOS)  2012/08/23
INSODT Bongi BLTEIZD 201208123
INSODT Bongi BLTEII 201208123
INSODT Bongi BLTIOTE 20120823

NSOl I A ol ma BTGRP 120

2,





Question (Bonus)









(3+1)

Write your own query utilising any SQL function or SQL feature which you have not used as part of this paper. You may use any table or combination of tables.
Add a comment explaining what your query does.

Query = 3 , Comment = 1

· Save all files. 
QUESTION 1 TOTAL









[35]

QUESTION 2: 
DELPHI PROGRAMMING (OOP)




[[45]]
Scenario: 

You are going to use your OO programming skills to complete the code constructs of a class. The class named TDriverInst is used to represent a driving Instructor and keeps track of the number of passes that the instructor has had over the last 12 months.
Open the DriverInstructorU unit and observe the partial class definition and code implementation.

The fPassHis attribute of the TArrPassHistory type is used to store 12 integer values representing the number of passes that that instructor has had. In some cases a -1 is used to indicate that that instructor has not worked that month. A 0 is used to represent no passes for the month.

	2.1.1
	Add the code constructs needed to allow the user of the class to work and access all the methods, except the fields and the getInstCode method. 

	1½

	2.1.2
	Complete the code for the constructor’s method implementation

	1½ 

	2.1.3
	Add an auxiliary method named getPassAve that will return the average passrate of the instructor for the last 12 months (based on the values stored in the fPassHis array field). Months where the instructor did not work (-1) values should not be included in the calculation of the average. 

	6

	2.1.4
	Complete the code for the getInstCode auxiliary method. This method should generate a string code for each instructor based on the name of the instructor. The code is constructed as follows:
The first letter of the name of the instructor plus the next two consonants. (non-vowels) The generated code should be in uppercase letters.

E.g. 

The name Paulina should generate the code  PLN and

The name Edward should generate the code EDW


	6

	2.1.5
	Complete the code for the getHighPass auxiliary method. This method should return the highest number of passes for the instructor, based on the values stored in the fPassHis array field

	4

	2.1.6
	Add two overloaded methods named:

addNewMonthData
This method should be used to change a value in the fPassHis array field. 

· The first version of the method should accept one integer parameter, for the new pass value. In cases where this method is called the new value passed should be placed in the 12th element of the array and the other elements should “shift” one down. E.g. 12 to 11, 11 to 10 etc. The first element will then fall away.

· The second version of the method should accept two integer parameters. The one integer parameter represents the new pass value, and the second parameter represents the position/month (i.e. index) of where the value should be placed in the fPassHis array field


	5 + 3


	2.1.7
	Complete the code for the toStringAllAndAll auxiliary method. This method should return the data of one Instructor object as a string, based on the format as supplied in the example below.


	4
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	· The first line displays the Instructor name with the generated instructor code and a list of the licence codes as stored in the fLicence field.

· The next line presents the passing history, which is the values contained within the fPassHis array field, the values are separated with tabs.

· The third line displays the: Highest number off passes for the instructor, which is 17 in the case of the example.


	


2.2
Open the Question2_U form unit and study the code given to you.
	2.2.1
	Add the code to the unit which will allow the programmer to instantiate and use the TDriverInst class as part of the form unit

	1

	2.2.2
	Write code as part of the FormCreate event of the frmQuestion2 form which will instantiate two instructor objects named Instructor1 and Instructor2 respectively.
The name of instructor 1 is Clifford and he as the following licence codes ‘EB,C,EC1,A’ use the arrIns1TestData array as his passing history data.

The name of instructor 2 is Neels and he has the following licence codes ‘EB,C1,C’ use the arrIns2TestData array as his passing history data.


	4

	2.2.3
	Add  the code for the Menu Option A click event that will display the data of the two instructor objects in the redOutput richeditbox using the appropriate method/s as indicated in the sample screenshot below.
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	2


	2.2.4
	Add  the code for the Menu Option B click event which will invoke (call) the addNewMonthData method for the Instructor1 object, and pass the value of 19.
Also write the code to invoke the overloaded addNewMonthData method for the Instructor2 object and pass the values 4 and 9 as parameters, where the 9th month’s passing history array value will be replaced with a 4.

Call the mnuOptionAClick event.
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	3

	2.2.5
	Add  the code for the Menu Option C click event which will determine which of the two instuctors i.e. Instructor1 and Instructor2 has the highest passing rate. Display the data in the redOutput richeditbox using the appropriate method/s as indicated in the sample screenshot below. The average is formatted to two decimal places.
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[45]
QUESTION 3: 
DELPHI PROGRAMMING (2 DIM ARRAYS - LOGIC)

[40]
Scenario: 
You are going to use your OO programming skills to develop a testing prototype for a Learners licence practice engine. The application will randomly select questions form a populated 2 dimensional array. And will keep track of how many questions the learner has got correct.
Open the Question3 Studentdisk folder and observe the image files.

Some of these images (all bitmaps) are used as part of the multiple choice questions which is used as part of the test.
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In cases where there is no picture for the question, the NoPic.bmp bitmap is displayed.
The file learnersQuestionbank.txt is a pipe | separated (delimited) text file where each line represents a single question. There are eight (8) fields for each recordline.
Each recordline field is separated with the | character. The various fields of the line comprise of a:

· Question Nr

· The question itself

· Option 1 answer

· Option 2 answer

· Option 3 answer

· Option 4 answer

· The correct answer (as a digit) e.g. a 3 will incidate that the 3rd option is the correct answer

· And the name of an associated picture file. Not all questions have pictures and in such cases the word None is stored. 

Open the LearnersQuestionBank.txt file and observe its contents. There are 46 questions in the question bank.
An example of two of the recordlines and the applicable fields is given below:
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Open the LearnersDriversPrototypeProject and observe the form, and the components.
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The imgQuestion image component is used to display the image associated with the question.

The lblQuestionCount label is used to keep track of how many questions have been attempted already.

The rdgQuestion radiogroup is used to display the question to be asked as well as to present the possible answers for the question, which is listed as the items of the radiogroup. The question is presented using the radiogroup’s caption property.

Observe the public form class attributes which has been declared. You should use these ‘variables’ as part of your solution.

  public

    { Public declarations }

    arrQuestionBank : Array[1..46,1..8] of string;

    iFile : TextFile;

    PipePos : Integer;

    oneFileLine : String;

    oneFileField : String;

    Answer : string;

    QuestionsAskedCount : Integer;

    CorrectCount : Integer;

The arrQuestionbank two dimensional string array is used to store the 46 questions separated into their various fields, where each row represents a question and each off the columns a field.

The PipePos variable is used to determine the position of the | in the string

OneFileLine represents one line from the file

OneFileField represents a single field from one line

Answer is used to store the correct answer of a question

And the QuestionsAskedCount and Correctcount variables are used to keep track of how many questions have been asked thus far and how many has been answered correctly.

The following screenshot represents one question that is asked.
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	3.1
	Complete the code for the FormCreate event which will attempt to open the LearnersQuestionBank.txt textfile and populate the arrQuestionBank array with data. Include code to manage the event where the textfile could not be loaded successfully. In such a case an appropriate error message should be displayed, and the application should end.
You should code the loading of the data into the array as effectively as possible.

	9

	3.2
	Complete the code for the display question method which has been added to the form class declaration. The method receives a parameter representing the question number (row number) of the question which is to be asked.
This method should:

· Clear the readiogroup

· Add the question as the caption to the radiogroup, ensuring that the question is displayed in all capital letters

· Adds the individual options as items to the radiogroup

· Store the correct option number in the answer variable

· Loads the appropriate question picture

	6

	3.3
	When the user clicks on the [Start Practice Test] button the following should happen:
A random value is selected from 1 to 46 representing the question to be asked.

The displayquestion method is called (invoked) and the random value selected is passed 

The QuestionsAskedCount variable is updated

The lblQuestionCount.Caption label is updated

And the [Start Practice Test] button is disabled


	3

	3.4
	The on click event of the radiogroup (rdgQuestionClick) is used to determine if the selected answer of the user. (The option selected by the learner) is correct or not. In cases where the answer is correct the CorrectCount variable is incremented.

The [Next Question] button should also be enabled.


	2

	3.5
	The code for the on click event of the [Next Question] button (btnNextQuestionClick) should:

Determine how many questions have been asked already. Only 15 questions are to be asked. If the user has completed 15 questions statistics relating to his/her attempt should be displayed using an appropriate message e.g.
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This event selects a question and calls the DisplayQuestion method. Each question however may only be asked once during a practice test run. You may implement any way to ensure that a question is only asked once.

Once the learner has finished the 15 questions the form should be in the same state, as it was when the application started.

	10
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[(30/3)*4]
Save your work regularly
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GOOD  LUCK

TOTAL: 120
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