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SECTION A (Database): Football association database

Task 1

(20 marks)

The database of a certain football association is structured as shown by the tables below. The primary key of
each relation is marked with an asterisk (M.

Player( PIayerlD‘, ClublD, Name, Position, MatchPlayed, Goals)

Field Datatype Size

PlayerID (primary key) Text 6 (Example:  21A001)
ClubIlD Text 10 ( Example BARCAO001)
Name Text 30

Position Number Short integer

MatchPlayed Number Long integer

Goals Number Long integer

Club( ClubID", CoachlID, Country, NoTitles, YearCreation)

Field Datatype Size

ClubID(primary key) Text 10 (Example BARCAO001)

CoachlD Text 10 ( Example CHELO001)

Country Text 30

NoTitles Number Short integer

YearCreation Date Day/Month/Y ear
Coach(CoachID’, ClubID, Name, Titles, Nationality, Age)

Field Datatype Size

CoachID(primary key) Text 10 (Example CHELO001)

ClubID Text 10 ( Example BARCA001)

Name Text 30

Titles Number Short integer

Nationality Text 20

Age Number Short Integer

In a relational Database Management System (RDBMS) of your choice help the football association to
implement its database through the following actions:

I Create the above tables using your RDBMS. Write the corresponding SQL code used for each table in the

spaces provided below.
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2. Draw an entity-relationship diagram involving the three tables stated above. : (3 marks)

(%)

For each table in your database add and save five rows of data consistent with their column entries. (3 marks)
Print out a copy of the content of your tables. - (1 mark)
In your RDBMS, create an SQL query that displays the names of players and of their coaches, who scored

above 100 goals and played less than 80 matches. Also write below the query statements used. (5 marks)

it

A )
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6. Save the query as the file namesofplayers and print a copy of the table it produced. (2 marks)
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SECTION B (Programming): Four-in-a-Line Program
Connect Four (or Four-in-a-Line) is a two-player strategy game played on a 7-column by 6-row board. Each player has
o) S A L v “ y s d 5 . ¥ s 3 5
21 discs of a given colour which he/she drops into one of the columns during his/her turn. The disc is dropped to the
lowest empty cell in the column. The first player to align four discs of his/her colour wins. The discs can be aligned

vertically, horizontally or diagonally. If the board is filled without any alignment, the game is draw.

We are to implement a variant of the Connect-Four game which is played on a 5-column by 5-row grid with two players.
Playerl and Player2. We use the character 'X' for Playerl discs and the character 'O' for Player2 discs.

Task 2: Understanding the Problem (6 marks)

(a)  Inthe space below, draw a table with five rows and five columns. On the left side of the table, number the rows |-
5 from top to bottom. Below the table, number the columns 1-5, from left to right. Make sure each grid cell is
large enough to write any character in. (2 marks)

(b) In the table in Task 2(a) above, show four different possible win alignments using characters 'X" and 'O". There

should be two alignments for Playerl (X) and two for Player2 (O), with no two characters placed in the same cell.
\ ) (2 marks)

(c) To play the game, Playerl and Player2 make alternate moves. To implement this, a variable player is initialized
t0 0 and then incremented by 1 after each player’s move. If player is divisible by 2 (that is, its remainder is

. " 2 se it Maver) e
zero), it is Playerl’s turn to play. He/she is then prompted to enter a column number. Otherwise, it is Player2’s

turn and he/she is similarly prompted to play.

Turn Over
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4 3 . 5 serrrrthed ¢ > a 0 .
Write a pseudocade fragment that uses a choice construct to alternate player moves as described above. Use % o
mod for the modulo division operator, (2 marks)
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Task 3: Implementation , (24 marks)

(&)

(b)

(¢)

(d)

In your favourite editor, declare a global variable c4grid to hold the Connect-four grid. Its data type is TBoard,
which is a 5x5 array of characters. (1 mark)
Write a programming language (PL) function or procedure called display_grid(a), where argument A is of
type TBoard. The subprogram prints the content of array A, 5 items per line. It displays its row and column
numbers as described in Task 2(a). Note: Gridlines are not required. (4 marks)

The files aligned.h and aligned.pas in your Candidate Folder contain definitions for two subprograms
called empty grid(A) and is_aligned (A) which are called in the subroutine play game (). Comments in
the files explain what the subprograms do,

Pascal programmers: Open the file aligned.pas. Copy and paste its content at appropriate place(s) in your
program.

C programmers: Add the line #include "aligned.h" atan appropriate position to your program. Copy the
file aligned.h into the same folder as the program you are writing,

Convert the algorithms in Figure | and Figure 2 into a function and procedure respectively. Place them in
appropriate places in your program. (9 marks)
In the subprogram play game (). convert the pscudocode segment in Task 2(¢) into PL. code and insert it where
indicated, Make the following adjustments to the program:

- Add statements which read, for each player, the column number they have entered into the variable col.

- Add two assignment statements which assign for cach player the character, 'X" or 'O, that represents them.

(4 marks)
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¢) In your main program, call the - ; . } )

(c) ) B subprogram display grid() to display the Connect-Four grid and subprograms
ame ot Ly :

play g 0 let two users play the game. Make sure your program works. (3 marks)

(1)  Save your source code as Printout2a and then print a copy. (1 mark)

un your program so : o AT : ; . .
(09 R : ) progra that one player wins. Take a screenshot of the output. Save it as the file Printour2h and then
print a copy. 2 siiaities)

«

Sub drop disc(A, col, disc) Sub play game ()
done ~ 0, i1 ~ ROWS stop ~ 0, placed discs ~ 0, player — 0
If col >= 1 AND col <= COLS Then
While done # 1 AND i > 0 Do empty_grid(c4grid)
If A[i][col] = ' ' Then Repeat
A[i][col] ~ disc Insert updated code segment from Task 3(d)
doN o 1 here!!!
EndIf done — drop disc(cdgrid, col, disc)
it 4 = d If done = 1 Then
EndwWhile display grid(c4grid)

player — player + 1

Else
done ~ -1 placed discs — placed discs + 1
EndIf Else If done = 0 Then
return done Print ("Chosen column is full!")
EndSub Else
Print ("Invalid column number!'")
Figure 1. Subprogram drop disc EndIf
EndIf
Some variables used: aligned ~ is aligned(cd4grid)
If aligned = 1 AND disc = 'X' Then

cdgrid: 2-D array variable to be used as the
Connect-Four grid. Declare it a global
variable.

Print (Game Over! Playerl wins.)

stop « 1
Else If aligned AND disc =
Player2 wins.)

ROWS/COLS: The number of rows/columns 'O' Then

(5) in the Connect-Four grid. Define both Print (Game Over!

as symbolic constants. stop ~ 1
A: 2-D array of characters. Else
col: The column a player is playing. Print ("Error: Unknown Player type",
disc: The disc a player uses (X or O). dises M%)
done: The value returned when a disc is EndIf

dropped: 1 for successful drop, 0 for an EndIf

unsuccessful drop, and -1 for invalid Until (stop = 1 OR placed discs > 25)
column. ‘
placed discs: Counter for total number of If stop = 0 Then
isc placed in cdgrid. !
Qs place 2 Print (Game Over! It’s a tie!)
player: Used to alternate between player moves. FRELE
stop: Stop the game. It is set to | when a player EndSub
has won. ,
Figure 2. Subprogram play_ game

Figure 3. Variables used

Note: Modulus operator in C is &, in Pascal
is Mod.
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