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QUESTION 1 JAVA

This section is to be answered by candidates using JAVA

1.
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Database Connectivity

1.1

Load the file called DB.java that has been provided for you. In this class,
code a method named update() which will allow for the insertion, editing
and deletion of records in the tables. This method will be sent a SQL
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statement as a String parameter. 5
1.2 Code a method named query() in the DB class which will execute any SQL
query sent as a String parameter. )
Application Program
2.1  If you are using a text based interface load the application called GPApp
and provide the code which is needed to display the menu shown below:
If you are creating a GUI interface, code an application named GPApp and
add the menu options shown below. Use a menu component named
mnuFile to display the menu. In a GUI interface you do not need to
include the letters (A, B, C ...) shown before each menu option, or the
option Q to quit.
A Listall Lodges
B  List all Lodges and Sightings
C AddalLodge
D  Delete a Sighting
E  View Sightings
F Show Lodge Scores
Q  QUIT (If you are using a text interface) 4
2.2  Provide the code needed to instantiate a DB object at the beginning of the
GPApp application. 2
The solutions in questions A — D are dependent on providing the
appropriate SQL statements in your code.
A  List All Lodges
Provide the code in the GPApp application needed to display all of
the names of lodges (LodgeName) in the Lodges table, sorted
alphabetically according to the name of the lodge (LodgeName). )]
B  List All Lodges and Sightings
Provide the code in the GPApp application needed to display all the
names of lodges (LodgeName) in the Lodges table together with the
total number of sightings in the Sightings table for each lodge. 8)
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E.1
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Add a Lodge

Provide the code in the GPApp application needed to add a new
record to the Lodges table. To do this you need to request the user to
input the name of the lodge (LodgeName). The LodgeNo field is set
to Autonumber, so your SQL statement must be written so that
LodgeNo is given the next available number by the database. DO
NOT try to insert a value for it.

Delete a Sighting

Provide the code in the GPApp needed to delete a record from the
Sightings table given the Sighting Number. To do this, you need to
request the user to input the number of the sighting (SightingNo).
Search for the Sighting name using the method you created in
Question 1.2 and either display a message if the record is not found, or
display the fields of the record. The user must confirm that the record
is to be deleted before the record is actually deleted. You may assume
that there are no two sightings with the same number.

View Sightings
An array of Sightings will be instantiated to determine the following
results. To do this you will first need to code the MammalSighting
and BirdSighting classes to provide the fields and methods needed to
calculate scores.

MammalSighting Class

E.1.1 Create a new class named MammalSighting with instance
variables (fields) to store the sighting number, the lodge
number, the species, the species description and the
validation code. Declare these variables so that they can be
accessed by classes that inherit from this class. Use suitable
types for each of these variables.

E.1.2 Code a parameterised constructor method to assign values to
these variables.

E.1.3 Code a toString() method to return the fields of the class
separated by tabs.

E.1.4 Code a typed method named calcScore that returns an
integer. If the animal is one of the big 5 then the method
should return 20 points otherwise it should return 10 points.
Marks will be awarded for efficient and elegant code.

E.1.5 Code an accessor method for the LodgeNo field.
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E2 BirdSighting Class

E.2.1 Code a subclass of the MammalSighting class named
BirdSighting with instance variables (fields) to store the
Distance, Big6 and Flight values. Declare these variables so
that they can be accessed only in this class.

E2.2 Code a parameterised constructor method which accepts
parameters for ALL of the fields (including those used for the
MammalSighting class). Use the inherited constructor to
assign values to the fields in the MammalSighting class and
assign the remaining parameters to the appropriate variables.

E.2.3 Code a toString () method to combine the fields of this class,
separated by tabs, with those of the superclass by overriding
the toString() method in the superclass.

E.2.4 Code a method called calcScore that overrides the method in
the MammalSighting class. This calculates the score as
follows:

Each sighting gets a basic score of 15 points and:
e if Distance < 10 then add 20 to the score

o if Flight is true then add 5 to the score

o if Big6 is true add 15 to the score

Return the calculated score as an integer.

E.3 SightingArray Class

E.3.1 Code a class named SightingArray with private instance
variables (fields) to store an array of up to 100 sightings and
an integer field to track how many items are in the array. The
base type for this array is the MammalSighting class. The
array will hold both MammalSighting and BirdSighting
objects.

E.3.2 Code method named ValidSighting that accepts a ValCode
parameter and returns the Boolean value, true, if the code is
valid and returns the Boolean value, false, if it is not.

The sighting validation code is validated by first adding up
the ASCII (UNICODE) values of the even letters and the
ASCII (UNICODE) values of the odd letters (excluding the
digits at the end of the code). The difference of the two totals
minus 64 (EvenTotal - OddTotal - 64) is then calculated.
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The absolute value* of this result must be equal to the
number represented by the digits at the end of the validation
code.

For example the validation code: WYPJZTTP78

WY P{JI|Z|T|T|P
112)314|5]6(7]|8

The ASCII values are given in brackets after each letter.

Odd letters W (87), P (80), Z (90), T (84) giving a total of 341
Even letters Y (89), J (74), T (84), P (80) giving a total of 327

327-341-64=-78

The absolute value (i.e. converting -78 to a positive number)
gives 78 which is the number represented by the digits at the
end of the validation code.

Invoke (call) this method from the Constructor method and
only instantiate an array element if the code is successfully
validated. (14)

E.3.3 Code a Constructor method that populates the array with
sightings information from the Sightings table in the
GoldenPangolin database.

e Check if the sighting is valid using the ValidSighting
method described in E.3.2 above. If the sighting is valid
then:

o Check if the sighting is a Bird or a Mammal and then
instantiate the appropriate type of object into the array.

e Remember to increase the counter as you go. (10)

E.3.4 Code a toString() method in the SightingArray class to
return all the elements in the array, each on a new line.
Invoke (call) this method in the GPApp class to display the
array on the screen. 4)

F Show Lodge Scores
Code a method in the SightingArray class to determine the total
number of points for each lodge. Display all lodge names and total
points for each lodge. 8)

120 marks

*Absolute value ignores the sign. The absolute value of +78 is 78. The absolute value of -78 is also 78.
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