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INSTRUCTIONS AND INFORMATION
1.
This is a three hour examination.  Because of the nature of this examination it is important to note that you will not be permitted to leave the examination room before the end of the examination session.

2.
Answer ALL questions in Delphi.

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/teacher will tell you where to find them on the hard drive of the workstation you are using OR in a network folder:

Question 1


VehiclesSold_P.dpr

VehiclesSold_U.pas

VehiclesSold_U.dfm
VehicleMakes.txt

VehiclesSold.txt

Vehicles.mdb

Question 2

Showroom_P.dpr

Showroom_U.pas

Showroom_U.dfm

Question 3
NewVehicle_P.dpr

frmNewVehicle_U.pas

frmNewVehicle_U.dfm

clsVehicle_U.pas
NewVehicles.txt
4.
If a disk or CD containing the above files was issued to you, write your name and examination number 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 as the name of the folder, for example Question2.

7.
Type in your name and surname as a comment in the first line of each unit and ensure that you print all units at the end of the examination session with the following options selected:
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8.
Screen prints of all program results are required.

9. Read ALL the questions carefully.  Do NOT do more than is required by the question.

10.
At the end of this examination session you will be required to hand in the disk or CD given to you by the invigilator with all your work saved on it OR you must make sure that all your work have been saved on the network as explained to you by the invigilator/teacher.  Ensure that all files can be read.

11.
During the examination you may make use of the manuals originally supplied with the hardware and software.  You may also use the HELP functions of the software. You may NOT refer to any other resource material.
12.
All printing of programming questions will take place within an hour of the completion of the examination.

SCENARIO:
You and your friends develop programs part time to earn an extra income.  You are approached to develop software for a business, TopVehicles, that sells used vehicles.  The software must ease the administration of vehicle sales. 
QUESTION 1: DELPHI - PROGRAMMING AND DATABASE
The database, Vehicles.mdb, containing two tables named VehicleMakes and VehiclesSold respectively, has been supplied to you in a folder named Question1.

If you cannot use the database provided, do the following:
· Use the two text files named VehicleMakes and VehiclesSold supplied.  Create your own database with a table named VehicleMakes and another table named VehiclesSold in the folder called Question1.
· Change the data types and the sizes of the fields in the two tables to the specifications given below. 
· Create a one-to-many relationship (with referential integrity) between the VehicleMakes table and the VehiclesSold table.
The VehicleMakes table stores data on all makes of vehicles sold the past few months. The fields in the VehicleMakes table are defined as follows:

	Field Name
	Type
	Size
	Comment

	MAKE_NO
	Number
	Byte
	The unique number of the make

	MAKE_DESCRIPTION
	Text
	60
	The description of the make 


The following table shows the data contained in the VehicleMakes table:
	VehicleMakes

	MAKE_NO
	MAKE_DESCRIPTION

	1
	AUDI

	2
	BMW

	3
	FORD

	4
	HONDA

	5
	HYUNDAI

	6
	ISUZU

	7
	KIA MOTORS CORPORATION

	8
	MAZDA MOTOR CORP.

	9
	MERCEDES BENZ

	10
	MITSUBISHI

	11
	NISSAN

	12
	OPEL

	13
	SUZUKI

	14
	TOYOTA

	15
	VOLKSWAGEN

	16
	VOLVO


The VehiclesSold table contains the data of vehicles sold during the past few months.  The fields in the VehiclesSold table are defined as follows:
	Field Name
	Type
	Size
	Comment

	MAKE
	Number
	Byte
	The number of the make that refers to the MAKE_NO field on the VehicleMakes table.

	VEHICLE_NO
	Number
	Byte
	The unique number for the vehicle.

	SERIES
	Text
	60
	The series of the vehicle.

	PRICE
	Currency
	
	The price for which the vehicle was sold.

	DATE_SOLD
	Date/Time
	Shortdate
	The date on which the vehicle was sold.

	MILEAGE
	Number
	Long Integer
	The number of kilometres the vehicle has done.

	YEAR
	Number
	Integer
	The year the vehicle was manufactured.


The following table is an example of the data contained in the VehiclesSold table:
	VehiclesSold

	MAKE
	VEHICLE_NO
	SERIES
	PRICE
	DATE_SOLD
	MILEAGE
	YEAR

	8
	3
	MAZDA 6
	R123,000.00
	2009/06/11
	70000
	2004

	8
	4
	MAZDA 3
	R75,000.00
	2009/05/28
	140000
	2004

	8
	5
	DRIFTER 2500TD SLE D/C
	R171,669.00
	2009/07/14
	5000
	2006

	8
	6
	DRIFTER 2500TD SLE D/C
	R167,169.00
	2009/07/14
	70000
	2006

	8
	9
	ETUDE 160I SE SPORT 5DR
	R81,792.00
	2009/07/14
	100000
	2003

	8
	10
	ETUDE 1600
	R59,900.00
	2009/07/14
	130000
	2002

	3
	12
	SAPHIRE
	R1,700,000.00
	2009/05/21
	5000
	1989

	3
	13
	FIESTA 1.4I 3 DR TREND MODEL
	R20,000.00
	2009/04/01
	5000
	1983

	3
	15
	KA TREND
	R70,400.00
	2009/07/14
	55000
	2006

	3
	16
	KA TREND
	R70,400.00
	2009/07/14
	55000
	2006

	12
	31
	CORSA UTILITY
	R46,000.00
	2009/07/11
	110000
	2005

	12
	32
	CORSA 1.8I LDV (CLUB)
	R85,000.00
	2009/06/24
	70000
	2005

	12
	33
	KADETT
	R38,000.00
	2009/05/21
	230000
	1994

	12
	34
	CORSA 1.6 SPORT WHITE
	R95,000.00
	2009/06/08
	75000
	2007

	12
	37
	KADETT 200 IS
	R30,000.00
	2009/06/15
	210000
	1997

	12
	38
	GTC SPORT 3DR
	R233,940.00
	2009/07/14
	30000
	2008

	12
	39
	GSI
	R87,117.00
	2009/07/14
	180000
	2003

	12
	40
	DTI
	R100,529.00
	2009/07/14
	60000
	2007

	11
	51
	HARDBODY 2400I SE D/C 4X4
	R194,200.00
	2009/07/14
	60000
	2007

	11
	52
	HARDBODY 2400I SE D/C 4X4
	R194,200.00
	2009/07/14
	60000
	2007

	9
	61
	C180K AUTOMATIC
	R300,000.00
	2009/05/26
	10000
	2008

	9
	62
	C200K AUTO ELEGANCE
	R202,000.00
	2009/07/01
	40000
	2006

	9
	63
	C200K AUTO ELEGANCE
	R200,000.00
	2009/06/24
	50000
	2006

	14
	68
	YARIS T3 A/C
	R111,600.00
	2009/07/14
	60000
	2007

	14
	74
	YARIS T3 A/C
	R111,600.00
	2009/07/14
	60000
	2007

	14
	75
	YARIS T3 A/C
	R111,600.00
	2009/07/14
	60000
	2007

	14
	79
	COROLLA
	R40,000.00
	2009/06/09
	220000
	1996


You have also been supplied with an incomplete Delphi program with a unit named VehiclesSold_U and a project named VehiclesSold_P in the Question1 folder. Open the incomplete program.  Type in your name as a comment in the first line of the program.  Make a printout of your program at the end of the examination session.  Copy screen prints of all SQL results to your word processor and make a printout of the document at the end of the examination session. 

The program displays buttons and a DBgrid to be used as an output component. 

The program should be able to connect to the Vehicles.mdb database.  When you do QUESTION 1.1 (which follows on the next page) and you find that the connectivity is not in place, use the following steps to establish the connection with the database:

· Click the ADOQuery component named qrySales.

· Click Connection, Build, choose Microsoft Jet 4.0 OLE DB Provider and click Next.

· Find the Vehicles.mdb file in the Question1 folder.
· Remove the user name ‘Admin’.

· Click the Test Connection button.

· Click OK on each one of the open dialog windows.

· Do the necessary connections in the Data Source component, dsrSales and in the DBGrid, dbgSales.

NOTE: If you cannot establish connectivity with the database when you execute the program you must still do and submit the programming code for marking. 
Complete the program by creating the necessary SQL statements in the buttons respectively as indicated in the following questions:

1.1
Complete the code in the btnComplete button by formulating a SQL statement to display all the fields of all records in the VehicleMakes table in descending order of make description (Make_Description). 
(4)

1.2
Complete the code in the btnSports button by formulating a SQL statement to display the series, price and year of all sport vehicles, that is all vehicles containing the word ‘sport’ in the series field.
(4)

1.3
Complete the code in the btnUpdate button by formulating a SQL statement to change the price of vehicle number 38 in the VehiclesSold table from R 233 940.00 to R 234 000.00.  
(4)

1.4
Complete the code in the btnPrice button to ask the user to enter 2 prices in rand and cent as input.  Formulate a SQL statement to display the series (series), price (price), number of kilometres (mileage) and year of manufacturing (year) of all vehicles sold for a price between the two values entered.  Display the result sorted by price.  Display the price as a rand value with the heading ‘PriceValue’.  
(7)

1.5
Complete the code in the btnTotal button to display the total price per year of manufacturing (year) for all vehicles sold during May 2009.  Display the year of manufacturing and the total price paid per year of manufacturing.  Display the price as a rand value with the heading ‘Total Price Paid’. 
(7)

1.6 Complete the code in the btnVAT button by formulating a SQL statement to display the vehicle number, price and amount VAT paid.  Amount VAT is a calculated field that indicates the amount VAT paid on the price of a vehicle.   The amount VAT is displayed as a rand value and is calculated as 14% of the price for which a vehicle was sold. Give a suitable heading for the calculated field.
(5)

1.7

Complete the code in the btnMake button to ask the user to enter a make description (e.g. TOYOTA) as input.  Formulate a SQL statement to display the series, price, mileage and year of all vehicles with the entered make description.  NOTE: You will need to link the tables with an appropriate ‘where / join’ clause to be able to do this.


(6)



[37]

QUESTION 2: DELPHI  PROGRAMMING

TopVehicles has five showrooms where vehicles are displayed.  The showrooms are numbered as A, B, C, D and E.  Each showroom must daily be manned by one of five salesmen.  The names of the five salesmen are listed below.  You must write a program to determine randomly (that is so that every salesman has exactly the same chance of manning a specific showroom) which salesman must man which showroom from Monday to Saturday.  A two-dimensional array must be used.  The content of the 2D array is shown in the illustration below.  Your row and column headings will be displayed exactly as in the illustration, but your values will differ each time you execute the program.
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You have been supplied with an incomplete Delphi program with a unit named Showroom_U.pas and a project named Showroom_P.dpr in the Question2 folder. Open the incomplete program.  The program uses a stringGrid, stgDisplay, and a ‘RichEdit’, redDisplay, as output components.  There is one button to execute the different tasks. 
Note:

· You are expected to use subprograms (methods) where possible to solve the problem. 
· Type in your name and surname as a comment in the first line of the program. 
You are required to do the following to complete the program: 
2.1
The two-dimensional array, arrTTable, has rows numbered 1 to 5 and columns numbered 1 to 6.  Declare the two-dimensional array locally in the OnClick event of btnCreate. Also declare applicable local variables to store the row and column numbers of the array. 
(3)

2.2 Write program code for the button btnCreate. When this button is clicked, the following methods must be called in the sequence given:

· method (procedure) CreateTTable must be called first.  The CreateTTable method must receive the 2D-array, arrTTable as parameter.  
· secondly, call the method (function) Display with arrTTable as argument of the function call.  The message returned by the Display method to the function call, must be displayed in the RichEdit, redDisplay.  
See example of output in illustration below:
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(5)

2.2.1 Write program code for the method (procedure) CreateTTable to randomly create a showroom number (‘A’ to ‘E’) for every salesman for every day and to store the values in a 2D-array to be returned from the procedure to the 2D-array, arrTTable, in the procedure call.  For every day (Monday to Saturday) each of the five showrooms must be allocated to a salesman and every salesman must be responsible for one showroom daily.  NOTE: Every salesman is responsible for only ONE of the showrooms A to E on a specific day.
(14)

2.2.2
Write program code for a method (function) Display to display the content of a 2D-array in the stringGrid, stgDisplay.  The 2D-array arrTTable must be sent as a parameter to the method Display.  The method Display must return a message to the function call.

The message must inform the salesman unlocking showroom E on Saturday from which other salesman (the one who locked showroom E on Friday) he must get the keys for showroom E.  The message therefore contains the name of the salesman to unlock showroom E on Saturday, the string ‘ get the keys for showroom E from ‘ and then the name of the salesman who locked showroom E on Friday, e.g. (also see illustration of screen print above):

P. Schiceka get the keys for showroom E from A. Brown


(16)



[38]

QUESTION 3: DELPHI - OBJECT-ORIENTED PROGRAMMING
	TopVehicles regularly increases their vehicle stock to offer clients a large variety of used vehicles.  When the vehicles are delivered they should be added to Top Vehicles ’s stock list and a stock number must be created for each vehicle.  The total amount VAT to be paid to the Revenue service for the vehicles delivered, must be calculated.
TopVehicles offers an extra guarantee for vehicles adhering to specific criteria.  The criteria that a vehicle must adhere to, are as follows:
· the age must be 5 years or less 

· the annual mileage must be less than 35000 km, e.g. if the vehicle is 4 years old, the mileage must be less than 4 x 35000 km = 140000 km.
A report listing the delivered vehicles with an extra guarantee, must be available.  A second report listing the delivered vehicles per make (Make), must also be available.
You have been asked to design a program to ease the above-mentioned aspects of delivered vehicles.


The purpose of this question is to test object-oriented programming skills. You are expected to compile a solution that includes a class and all the methods specified in the instructions.  No marks will be allocated for any alternative solution, e.g. a solution where only one program is used without creating an object and a class. 
A textfile named NewVehicles.txt is provided.  The file contains the details of used vehicles bought.  Every line in the textfile contains the make, series, price, mileage and year of manufacturing.  Each of the values in a line is separated by commas.  The content of the textfile is shown below:

	FORD,FIESTA 1.4I,95000,35000,2005

OPEL,CORSA 1.6 SPORT,71505,90000,2006

OPEL,KADETT 200 IS,30000,210000,1997

TOYOTA,YARIS T3 A/C,111600,60000,2007

TOYOTA,COROLLA,40000,220000,1996

TOYOTA,VERSO 180 TX,200000,30000,2008

VW,PLAYA 1.6,34000,230000,1999

VW,CHICO  1.4,57500,75000,2005

VW,JETTA 1.8,19950,200000,1996

VW,GOLF 4 1.6,52000,130000,2001


You have been supplied with an incomplete program (NewVehicle_P.dpr and frmNewVehicle_U.pas) in the Question3 folder.  The different options on the Menu component of the form program is shown below:
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Insert your name and surname as a comment in the first line of the program. 

3.1
Create an object class (another unit) named clsVehicle and store it as clsVehicle_U in the folder named Question3.  Write the following program code as part of this class: 

3.1.2 Define a class named TVehicle.  The class must contain the following private fields:

fMake 

fSeries

fPrice
fMileage

fYear

fStockNo
Ensure that your choice of datatypes is suitable for these fields and that no space is wasted in memory due to the allocation of unnecessary large data types. 
(8 ÷2 =4)

3.1.3
Create a constructor that receives parameters for all fields of the class except fStockNo.  These parameters must be used to initialize (give values to) the fields in the class AFTER the following validation test has been done:  
· Price must contain a valid numeric value.
  
Give a suitable error message where applicable.  Exit the method if an error occurs.









(16 ÷2=8)

3.1.4
Code a string-type method (a string-function) named toString to return the detail of a vehicle formatted as one string as follows:
Stocknumber + #9 + Make + #9+ Series+ #9+ Price in rand + #9+ Mileage + Year of manufacturing 
Examples of strings returned:

FO0510
FORD
FIESTA 1.4I

R95000

35000
2005

OP0624
OPEL
CORSA 1.6 SPORT
R71505

90000
2006
(4 ÷2=2)

3.1.5
Code a method CreateStockNo to calculate a stock number for a vehicle as follows:
· Choose a random number (iNum) between 1 and 40.  Ensure the number is 2 digits long, e.g. if 5 is chosen as iNum, 05 must be used. 
· The stocknumber is compiled as described below: 
	
	Voorbeeld

	The first 2 characters of the vehicle’s make
	FO

	The last 2 digits of the vehicle’s manufacturing year 
	05

	The 2-digit number chosen randomly between 1 and 40 as described above 

	09


In the above example for the first line in the text file, the stock number can therefore be FO0509.

 (10 ÷2=5)

3.1.6 Code a method GetApproved to return a boolean value that indicates whether a vehicle qualifies for an extra guarantee.  To qualify for an extra guarantee, the vehicle must adhere to the following criteria: 
· the age must be 5 years or less 

· the annual mileage must be less than 35000 km, e.g. if the vehicle is 4 years old, the mileage must be less than 4 x 35000 km = 140000 km.


(12÷2=6)
3.1.7
Code a method GetMake that will return the make of a vehicle, e.g.:

FORD
(2÷2=1)

3.1.8
Code a method GetVATAmount to calculate the amount VAT payable on a vehicle at 14% of the price of the vehicle and return the VAT Amount rounded to rands.
(4÷2=2)

3.2
Do the following in the frmNewVehicle_U.pas file (the main unit) in the given program:

3.2.1 Declare an array arrVehicle that keeps objects of the class TVehicle to store a maximum of 25 objects.
(2÷2=1)
3.2.2 Write code to complete the following options on the menu provided.  The methods in the TVehicle class should be called where applicable.  Call the appropriate methods (procedures and functions) of the class.
3.2.2.1 Add Vehicles:  Read the text file Newvehicles.txt and create a new object in arrVehicle for every line in Newvehicles.txt.  After a new object is successfully created, the detail of the current vehicle must be displayed as one string in the RichEdit, redDisplay.  The following steps must be followed:

· Open the text file and initialise a loop to read the data. 
· Read in a line of text from the text file.

· Separate the text to split it into the different field values.
· Use the fields to create a new TVehicle object and place the object into the array.
· Use a counter variable to keep track of how many objects were placed into the array.
· Test whether the new element was created successfully.  If it was, display the detail of the involved vehicle as one string in the RichEdit, redDisplay (Call the ToString method). 
· Example of the output:
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 (16÷2=8)

3.2.2.2 Create stock numbers:  Display a suitable heading.  Call the CreateStockNumbers method to create a stocknumber for every element in the array arrVehicle.  Call the ToString method to display the detail of all the vehicles in the RichEdit, redDisplay.  Example of the output:
[image: image6.png]STOCK NUMBERS CREATED
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(4÷2=2)

3.2.2.3 Approved Vehicles Report:  Display a suitable heading.  Call the GetApproved method for every element in the array arrVehicle to determine whether a vehicle is an approved vehicle (whether the vehicle gets an additional guarantee).  Call the ToString method only for approved vehicles to display their details in the RichEdit, redDisplay.  Example of the output: 
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(4÷2=2)
3.2.2.4 Vehicles per Make Report:  Display a suitable heading.  Allow the user to enter a vehicle make (Make) as input.  Call the GetMake method and display the detail (ToString method) of all vehicles with the make entered by the user.  Example of the output:
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(4÷2=2)
3.2.2.5 Calculate Total VAT Amount:  Call the GetVATAmount method for every object in the array arrVehicle and determine the total amount VAT for all objects in the array arrVehicle.  Display the total amount VAT rounded to rands (without cents) with a suitable heading.  Example of the output:

[image: image9.png]12l VAT Amourt R39515














(4÷2=2)



[45] 
TOTAL = 120
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