8
INFORMATION TECHNOLOGY– FIRST PAPER           
 
(COPYRIGHT 09/09)     
(COPYRIGHT 09/09)
INFORMATION TECHNOLOGY– FIRST PAPER            

9     

I[image: image1.png]


FTN

ISEBE LEMFUNDO LEMPUMA KOLONI
EASTERN CAPE EDUCATION DEPARTMENT
OOS-KAAP ONDERWYSDEPARTEMENT
IIMVIWO ZEBANGA LOKUGQIBELA
NATIONAL SENIOR CERTIFICATE EXAMINATION
NASIONALE SENIOR SERTIFIKAAT-EKSAMEN
SEPTEMBER 2009 

INFORMATION TECHNOLOGY - FIRST PAPER 
(PRACTICAL)
XESHA: 3 IIYURE
TIME: 3 HOURS
TYD: 3 UUR

AMANQAKU: 120
MARKS: 120
PUNTE: 120

Write on the cover of your answer book after the word, “Subject” –

INFORMATION TECHNOLOGY – FIRST PAPER


This question paper consists of 13 pages

  

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. 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.

	P1 Data folder

	Q1 folder
	Q2 Folder
	Q3 Folder

	SQL_P.dpr

SQL_U.dfm

SQL_U.pas 

Data.mdb
	TestGames_P.dpr
TestGames_U.dfm

TestGames_U.pas

Games_U.pas

Results.txt
	Q3_P.dpr
Q3_U.dfm

Q3_U.pas

Bookings.txt


3. If a stiffy disk or CD containing the above files was issued to you, write your name and examination number on the label.

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

5. Rename the P1 Data folder as your examination number (or name if your examination number is not available), for example 3020160012.

6. Type in your examination number (or name if your examination number is not available) as a comment in the first line of each program.

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

8. At the end of this examination session you will be required to hand in the stiffy 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. 
9. Ensure that ALL files can be read.

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

QUESTION 1: DELPHI PROGRAMMING AND DATABASE

The database, Data.mdb, contains details of players and their accommodation arrangements. The database contains two tables named tblPlayers and tblVenues. 
The tblVenues table stores data on the various venues where the players will be accommodated during the tournament. The fields in this table are defined as follows:

	Field Name
	Type
	Description 
	Example

	VenueID
	Autonumber
	Primary key for the table
	1, 2, 3 etc.

	Venue
	Text
	Name of the venue
	Zimbali Lodge

	Telephone
	Text
	Telephone number of the venue
	042-5619814

	Beds
	Number
	Number of beds available 
	34

	Booked
	Number
	Number of beds booked 
	13


The following table is an example of the data contained in the table named tblVenues in the database named Data:
	VenueID
	Venue
	Telephone
	Beds
	Booked

	1
	Greensleeves Inn
	043-4561280
	46
	19

	2
	Milkwood B&B
	041-5671275
	20
	7

	3
	Zimbali Lodge
	042-5619814
	34
	13

	4
	Backpacker Inn
	041-3785609
	32
	20

	5
	Golden Fountain Estate
	041-3781279
	29
	15

	6
	Swartkops Manor
	044-7681295
	29
	14

	7
	Ungungundlovu Inn
	041-5618093
	32
	15

	8
	Betty's Country Lodge
	041-3733397
	65
	18

	9
	Pridecrest B&B
	041-3532178
	28
	15

	10
	Formula Zero Country Lodge
	041-3056712
	27
	14


Data about the players playing in the tournament are stored in the table tblPlayers. The fields in this table are defined as follows: 

	Field
	Type
	Description 
	Example

	PlayerID
	AutoNumber
	The primary key for the table 
	1, 2, 3 etc.

	Player
	Text
	The surname and initial of the player
	SAPUKA, M

	DOB
	Date/Time
	The date of birth of the player
	1986-11-27

	Cell
	Text
	The cell number of the player
	0829314335

	Team
	Text
	The team of the player
	LP1 of GT1 of KZ2 etc.

	Room
	Number
	The room number of the player 
	7

	VenueID
	Number
	The venue of the player
	1, 2, 3 etc.


The following table is an example of the data contained in the table named tblPlayers in the database named Data:

	PlayerID
	Player
	DOB
	Cell
	Team
	Room
	VenueID

	1
	SAPUKA, M
	1986-11-27
	0829314335
	LP1
	7
	11

	2
	BRUINDERS, l
	1984-06-27
	0746146163
	GT1
	19
	6

	3
	WESSELS, K
	1986-07-21
	0836734552
	KZ2
	4
	1

	4
	COOPASAMY, P
	1985-12-31
	0845181169
	NC1
	1
	8


Note the following:

· A one-to-many relationship has been created between the two tables.

· You have been supplied with an incomplete Delphi program with a unit named SQL_U and a project named SQL_P in the folder named Q1. 
· The program displays eight buttons as well as a DBGrid that will be used as an output component.

· The program automatically connects to the database Data in the Q1 folder.

· Marks will only be awarded for the programming code that contains the SQL statements in the unit named SQL_U.

· Complete the program by creating the necessary SQL statements in the buttons named btn1_1, btn1_2 etc as indicated in QUESTIONS 1.1 – 1.8.

1.1. The organisers need an alphabetical team list of each team participating in the tournament. Complete the code in the button named btn1_1 by formulating an SQL statement to display alphabetical team lists of all the participating teams. All the fields in the tblPlayers table must be displayed. Place the statement in the appropriate line of program code. Example of the output:
	PlayerID
	Player
	DOB
	Cell
	Team
	Room
	VenueID

	124
	ESTERHUIZEN, RM
	1988-05-17
	0837758172
	EC1
	9
	12

	102
	GOUWS, ML
	1978-04-12
	0733088917
	EC1
	14
	9

	80
	GREYLING, E
	1984-09-13
	0731267825
	EC1
	12
	3

	58
	MANTSINA, Y
	1976-04-03
	0744719839
	EC1
	16
	3

	7
	MARX, A
	1977-02-12
	0743235891
	EC1
	20
	4

	168
	MSIMEKI, N
	1977-08-10
	0741735997
	EC1
	15
	1

	117
	PODILE, T
	1980-01-27
	0833801353
	EC1
	17
	5

	36
	PUDIKABEKOA, L
	1983-02-28
	0849532262
	EC1
	4
	10

	146
	SERUMULA, M
	1982-08-26
	0738989458
	EC1
	3
	9

	29
	SMIT, DC
	1982-12-06
	0826935723
	EC1
	1
	12

	14
	VAN DER MERWE, R
	1984-02-18
	0849003877
	EC1
	8
	7

	139
	WIESEMAN, S
	1977-06-14
	0725165875
	EC1
	8
	5

	83
	BLOFIELD, CJ
	1987-06-18
	0738353397
	EC2
	16
	10

	39
	JONKER, R
	1973-10-15
	0742809106
	EC2
	6
	10

	161
	KGATLE, JH
	1977-01-04
	0841183300
	EC2
	1
	12




(4)

1.2. The organisers need a list of all the players, the teams that they play for, as well as their cell numbers and the names of the venues where they are staying.  Complete the code in the button named btn1_2 by formulating an SQL statement to display the Player, Team, Cell and Venue fields of all the players. Place the statement in the appropriate line of program code.

NB: You will need to link the tables with an appropriate ‘Where’ clause to be able to do this. Example of the output:
	Player
	Team
	Cell
	Venue

	WESSELS, K
	KZ2
	0836734552
	Greensleeves Inn

	VENTER, NA
	WC1
	0846841935
	Zimbali Lodge

	LABUSCHAGNE, TI
	NC1
	0825966088
	Zimbali Lodge

	MARX, A
	EC1
	0743235891
	Backpacker Inn

	VAN DER WESTHUIZEN, JG
	MP1
	0848875413
	Golden Fountain Estate

	WIESEMAN, S
	EC1
	0725165875
	Golden Fountain Estate

	BRUINDERS, l
	GT1
	0746146163
	Swartkops Manor

	ERASMUS, K
	KZ1
	0847478313
	Ungungundlovu Inn

	SWANEPOEL, AW
	KZ2
	0836679536
	Betty's Country Lodge

	MURUGAN, M
	NW1
	0736346684
	Pridecrest B&B




(4)
1.3. The organisers need a list of all the veterans competing in the tournament. Players are classified as veterans if they turn 35 or older in the current year (2009). Complete the code in the button named btn1_3 by formulating an SQL statement to display the Player and DOB fields of all the veterans. Place the statement in the appropriate line of program code. Example of the output:
	Player
	DOB

	MAHLORI, W
	1973-09-16

	HOLMWOOD, DR
	1972-06-18

	NKOSI, K
	1973-03-21

	SMITH, DR
	1974-11-16

	JONKER, R
	1973-10-15

	MALATJI, T
	1973-10-11

	RAKGABALE, M
	1974-04-04

	ROUX, F
	1972-06-20

	RAMALEPE, M
	1973-07-25

	BIEMO, D
	1974-08-09

	VAN WYK, W
	1973-04-25

	MASHIANE, T
	1973-01-18

	STRIJDOM, R
	1974-05-11

	BECKER, HM
	1974-04-17

	BELE , L
	1974-12-18

	CROWTHER, HS
	1974-02-06



(4)
1.4. Some of the entries in the field named Team in the tblPlayers table are incorrectly entered as 'WC3'. Complete the code in the button named btn1_4 by formulating an SQL statement to replace all entries of 'WC3' with 'WC2'. Place the statement in the appropriate line of program code.
(4)
1.5. The organisers sometimes want a list of all the players who are playing for a specific province. The codes of the teams consist of two letters identifying the province (e.g. ‘EC’ for the Eastern Cape and ‘LP’ for Limpopo). 

Complete the code in the button named btn1_5 by formulating an SQL statement to display all the players who are playing for a specific province. The code for the input of the province is given to you. Only the players’ names need to be displayed. Place the statement in the appropriate line of program code.
(5)

1.6. The organisers want a list of the percentage of beds available at each of the accommodation venues. Complete the code in the button named btn1_6 by formulating an SQL statement to display the Venue, Beds and Booked fields as well as a calculated field Free. This field must display the percentage of beds available, rounded to one decimal place. Place the statement in the appropriate line of program code. Example of the output:
	Venue
	Beds
	Booked
	Free

	Greensleeves Inn
	46
	18
	60.9

	Milkwood B&B
	21
	6
	71.4

	Zimbali Lodge
	34
	13
	61.8

	Backpacker Inn
	32
	19
	40.6

	Golden Fountain Estate
	29
	14
	51.7

	Swartkops Manor
	29
	13
	55.2

	Ungungundlovu Inn
	32
	15
	53.1

	Betty's Country Lodge
	65
	17
	73.8

	Pridecrest B&B
	28
	15
	46.4

	Formula Zero Country Lodge
	27
	13
	51.9

	Crocodile Haven
	39
	15
	61.5

	Denneoord Estate
	28
	10
	64.3







(7)
1.7. The organisers want a list of the players who have birthdays during the tournament. The tournament takes places from 25 September to 3 October. Complete the code in the button named btn1_7 by formulating an SQL statement to display the names and dates of birth of the players who have a birthday during the tournament. Place the statement in the appropriate line of program code. 
(5)

1.8. The organisers want a list of the accommodation venues, as well as the number of players accommodated at each of the venues, for any particular team. Complete the code in the button named btn1_8 by formulating an SQL statement to display the Team field as well as all the venues used to accommodate the team and the number of players staying at each venue. Place the statement in the appropriate line of program code. The code for the input of the team is given to you. Example of the output: for the ‘EC1’ team:

	Team
	VenueID
	Number of Players

	EC1
	1
	1

	EC1
	3
	2

	EC1
	4
	1

	EC1
	5
	2

	EC1
	7
	1

	EC1
	9
	2

	EC1
	10
	1

	EC1
	12
	2



(7)


[40]

QUESTION 2:   DELPHI PROGRAMMING 

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. 

You are asked to examine the contents of a text file named Results.txt saved in a folder named Q2. The 14 teams participating in the tournament are divided into two groups (A and B) of 7 teams each. The text file contains the results of games played in the tournament. The section (A or B), the codes (3 characters) of the two teams and their scores in the match are separated by commas. Content from the text file is shown below. 

A,KZ2,NC1,4,3

A,EC1,WC2,4,4
B,KZ1,MP1,12,1
The first score which is given is the score of the first ream and the second is that of the second listed. The interpretation of the first entry (A,KZ2,NC1,3,3)  is that the teams are from section A and that the team KZ2 played a game against NC1, which they won 4 – 3. Similarly the second entry (A,EC1,WC2,4,4) means that the teams EC1 and WC2 are from section A and they drew 4 – 4.
Note that the following files are supplied in the folder Q2 for you to use and complete:

· A Delphi project called TestGames_P.dpr

· A Delphi unit called TestGames_U.pas

· A Delphi unit called Games_U.pas
· A text file called Results.txt
2.1. Define a class in the unit called Games_U as follows:

2.1.1. Define the class with the name TResult.

(2)
2.1.2. The class must contain the following private fields with appropriate data types: fSection ,fTeam1, fTeam2, fScore1 and fScore2.

(6)
2.1.3. Create a constructor named Create that can pass values as parameters for the five fields in the class.


(4)
2.2. Declare an array named arrResults that can store a maximum of 50 objects of TResult in the TestGames_U file (the main unit) in the given program.

(3)
2.3. The ReadResults procedure in the TestGames_U file reads information from the text file Results.txt (stored in the Q2 folder).
2.3.1. Add code to this procedure to test if the text file Results.txt exists. If the file does not exist, a suitable error message must be displayed and the program must terminate.

(4)

2.3.2. The procedure opens the text file and initialises a loop to read the data. Each time a line of text is read from the text file, representing the result of a match.



Add code to divide the text into the section, the two teams and the two scores of the teams for the match.


(14)
2.3.3. Use this information to place a new object into the array arrResults using the constructor you created in question 2.1.3. Use the global counter variable called iNumGames to keep track of how many items there are in the array.

(3)

2.4. Add the following methods to the TResult class you defined in the unit called Result_U.
2.4.1. Write two methods of type string (string functions) GetTeamName1 and GetTeamName2 which return the names (codes) of the two teams in match 
e.g. ‘EC1’ and ‘KZ2’.

(4)


(4)

2.4.2. Write two methods of type integer (integer functions) GetScore1 and GetScore2 which return the score of the first team and the score of the second team in a match.

(4)



(4)

2.4.3. Write a  method of type string (a string function) named toString that returns information on a game in one string formatted as follows:

Section:  Team1 vs Team2 Score1 - Score2

Example of strings for the first two matches in the text file: 

A: 
KZ2 vs NC1 
4 – 3  

A: 
EC1 vs WC2 
4 – 4  

(9)

:

2.5. Complete the code for the ListResults procedure which is called in the btnListResults event handler in die TestGames_U unit. 

The procedure must display the details of all the matches stored in the arrResults array with the help of the toString method which you defined in question 2.4.3.
Note: You can use the procedure SetupDummyData if you could not create the ReadTextFile procedure successfully in question 2.3. This will load five results into the arrGames array for you to work with. 



(4)
2.6. Complete the code for the MaxGoals procedure which is called in the btnMaxGoals event handler in die TestGames_U unit. This procedure must display the highest total number of goals scored in a match (by both teams). The names of the two teams who took part in this match must also be displayed. Example of the output:


Maximum number of goals scored in a game was 13 in the game of KZ1 against MP1 

(13)
2.7. Complete the code for the ListofTeams procedure which is called in the btnListOfTeams event handler. This procedure must assemble and display a string consisting of all the names (codes) of the teams participating in the tournament (without duplicates). The total number of teams must also be displayed as well as a numbered list of the teams. Example of the output:
KZ2NC1EC1WC2EC2GT2NW1WC1MP1KZ1LP1EC3GT1FS1

14 teams:

1 KZ2

2 NC1

3 EC1

4 WC2

5 EC2

6 GT2

7 NW1

8 WC1

9 MP1

10 KZ1

11 LP1

12 EC3

13 GT1

14 FS1



(18)
2.8. Complete the code for the ShowPoints procedure which is called in the btnPoints event handler. This procedure receives the name of a team as a parameter and must calculate the points awarded to a team after the completion of all their games. The points allocation is based on the following parameters:
· Five points are awarded for a win in matches against a team from another province.
· Three points are awarded for a win in matches against a team from the same province e.g. if ‘EC3’ wins against ‘EC1’.

· Two points are awarded for a drawn match.
· One point is awarded if a team loses a match by just one goal.
The following table gives examples of how this points system is applied:

	
	EC3
	KZ1

	Matches won against other provinces
	1
	2

	Matches won against the same province
	1
	0

	Drawn games
	1
	3

	Games lost by more than one goal
	2
	1

	Games lost by one goal 
	1
	0

	Points awarded
	11
	16


The procedure must calculate and display these statistics for a given team. The code for the input of the team is given to you in the btnPoints event handler. The procedure must also calculate and display the goal difference for the team. The goal difference is the difference between the number of goals scored by the team and the number of goals scored against them in all their matches. Example of the output for the ‘EC3’ team:


 




(40)

128 ÷ 2 = /64/
QUESTION 3:   DELPHI PROGRAMMING 

The organisers have organised a prize giving which will take place after the completion of the tournament. They expect about 270 guests (including the players) and have organised 30 tables with the caterers. A maximum of 9 people can sit at a table and the tables are divided into 5 rows (with 6 tables in each row). 

They asked you to write a program which will help with the bookings. The ‘rows’ are numbered from 1 to 5 and the ‘columns’ from A to F for reference purposes as is shown below. The numbers indicate how many people are currently sitting at a table (those that have already booked). For example, the fourth table from the left in row 1 (‘D1’) is already fully booked. 


	
	A
	B
	C
	D
	E
	F

	1
	3
	2
	1
	9
	4
	2

	2
	2
	3
	4
	5
	6
	4

	3
	4
	3
	2
	0
	7
	3

	4
	0
	0
	0
	0
	0
	0

	5
	0
	0
	0
	0
	0
	0


Note the following:

· You are provided with an incomplete program (Q3_P) in die folder with the name Q3. 

· A two-dimensional array with 5 rows and 6 columns called arrTables is used to represent the tables. 

· The program already contains a procedure Initialise which automatically reads the contents of a text file, Bookings.txt, which is stored in the Q3 folder. No changes may be made to this procedure in any of the questions.

· The data is then automatically transferred to the array arrTables. 

· The contents of the array are also automatically displayed in a string grid with the aid of the DisplayTables procedure.  No changes may be made to this procedure in any of the questions.

· The pre-declared global data structures and declarations that must be used are as follows: 

3.1. The incomplete function PerFree with the following heading is given:
Function PerFree (arrTables: t2DArray): Real;

· Complete the code for this function which must calculate the total percentage of seats that are available.
· The function must then be called in the event handler of the btnPerFree button to display the percentage of seats that are available, correct to one decimal place.
· Make use of the memo component memOutput for output.


(11)

3.2. Write code in the event handler of the btnSaveBookings button to write the contents of the array to a text file with the name ‘SavedBookings.dat’ in the Q3 folder. The data must be written in 5 ‘rows’ and 6 'columns' with no spaces between the values e.g.
321942

234564

432073

000000

000000





(8)

3.3. The incomplete procedure Book  with the following heading is given:

Procedure Book (Var arrTables: t2DArray; iRequested: Integer);

· The procedure is called in the event handler of the btnBookSeats button.

· The procedure accepts as input a parameter, iRequested, which represents the required number of seat that needs to be booked.
· The procedure must try and book the seats so that the people can sit at the SAME table as far forward as possible (Row 1 is the first row). It does not matter in which ‘position’ the table is in the specific ‘row’. 

· An appropriate message showing the number of seats booked as well as the table concerned must be displayed e.g. 6 seats booked at table C4. The matrix (array) must naturally also be altered. An appropriate message must also be displayed if there are not enough available seats at any table.
· Note that the code to read in the required number of seats has already been written in the event handler of the btnBookSeats button. 

· Make use of the memo component memOutput for output.


· You can also click on the btnTestBookings button to automatically test the procedure with a whole series of requests.


(13)



   









       32 ÷ 2 =/16/







































Const iMaxRows = 5;	     // Number of rows in the array	


        	iMaxCols = 6;	     // Number of columns in the array	


        	iMaxPerTable = 9;        // Maximum number of people that can sit at a table


        	fname = 'Bookings.txt';  // Name of the text file 


 Type t2DArray = Array[1..iMaxRows,1..iMaxCols] of Integer ;


 Var  arrTables   : t2DArray;





SCENARIO:





The questions in this question paper deal with various aspects of a provincial hockey tournament taking place in the Eastern Cape.





Games won against other provinces: 1


Games won against the same province: 1


Drawn results: 1


Games lost by more than one goal: 2


Games lost by just one goal: 1


Points awarded: 11


Goal difference: -6









































