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MARKS:
120

TIME:
3 hours

 This question paper consists of 9 pages, and there are 3 sub-folders with 6 files in your exam folder.

Examiners: G Malan, J Rossouw, J Aldrich
Moderator: M Brock

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
Log on and open your exam folder.  You require the files listed below in order to answer the questions.


QUESTION 1:

GreenWood.java

WoodDB.mdb
QUESTION 2:

WoodData.txt

WoodDriver.java
QUESTION 3
GreenWoodCodes.java
Quest3Menu.java

3.
Save ALL your work in your exam folder under the required names.

NB: Only programs saved there will be marked!

4.
Save your work regularly as a precaution against power failures.

5.
You may make use of the Java’s API files. You may NOT consult any other resource material.  

6.
Type your name and the question number as a comment in the first line of every program, e.g. // Joe Soap, Q. 2.

7.
Attempt ALL questions.

8.
Read the requirements for each program thoroughly and understand the details before starting to program.

9.
In programs 2 and 3, marks will be allocated to functional parts, even if the whole program does not work (or hasn’t been completed).

10.
Good luck!


______________________________________________________________



SCENARIO:

The company GreenWood is busy computerising their administration and in the process wants to develop different types of software for use in their company.  It is the company’s policy to act responsibly towards the environment and therefore research concerning the impact on the environment and endangered tree species is done.  It is important to inform their clients about the properties and uses of all the different types of wood.

You must help in this process by providing solutions to the following questions.

Question 1:
Java Programming and Database Handling


The database WoodDB.mdb (in Access) contains two tables: 


Wood types (tblWoodTypes):


Field name

Type and size

Description

WoodCode

Text, 10

A product code linked to the wood name,

primary key.

WoodName

Text, 15

The name of the wood, foreign key.

Type

Text, 50

The Type, hardwood or softwood.  Some fields have an extra description, e.g. ‘General softwood’  

Use

Text, 50

Description of the usual uses of the wood

Features

Text, 50
Description of the most important features of the wood

Colour

Text, 15
Colour of the wood

PriceCategory

Text, 20
Inexpensive, Moderate or Expensive

Price

Currency

The purchasing price of the wood (per m3)

YearsTillMaturity

Number, Integer

The age (in years) that a tree must reach until the wood can be used for furniture




Threatened wood table (tblThreatenedWood):


Field name

Type and size

Description

WoodName

Text, 15

The name of the wood, primary key.

CountryOfOrigin

Text, 15

The name of the country of origin of the tree

DeclaredEndangered

Datum

The date on which this tree type was declared endangered

TotalForestArea

Number, Long Integer
The total area (km2) of forest in the country of origin

PercentageEndangered

Double
Percentage that endangered wood makes up of total forested area in country of origin







At the end of the question paper is a print-out of all data from this database (Appendix A).

You have also been supplied with an incomplete Java program in your folder named GreenWood.java.  Open this incomplete program and run it.

The program displays a simple text-based menu with six options.

The connectivity code has already been written as part of the given code in the file named GreenWood.java.

NB:
Marks will only be awarded for the programming code which contains the SQL statements in the program named GreenWood.java as well as certain other Java code necessary to make the SQL code work.

Complete the programming code in the file named GreenWood.java by creating the necessary SQL statements and other java code in the methods as indicated in QUESTIONS 1.1 – 1.6. 

Do NOT worry about little formatting errors in your output!



1.1
Complete the code in the method displayWoodQry() by formulating an SQL statement to select the WoodCode, WoodName, Colour, PriceCategory and Price, sorted alphabetically descending (Z-A) by WoodName, of all wood which Price is bigger or equal to R3000.00. Use the tblWoodTypes table. Place the statement in the appropriate line of the program code.

An example of the output:
WoodCode  WoodName         Colour              PriceCategory       Price

===========================================================================

FW118     Walnut           Medium Brown        Expensive           5150.0

FW117     Teak             Yellowish Brown     Expensive           5200.0

FW116     Sycanmore        Yellowish Brown     Moderate            4200.0

FW111     Lauan            Dark Red            Expensive           4120.0

FW108     Elm              Light Brown         Expensive           4200.0

FW107     Cherry           Reddish Brown       Expensive           4100.0

FW106     Cedar            Light Red           Expensive           4500.0

FW105     Butternut        Light Brown         Moderate            3200.0


(5)

1.2
Complete the code in the method displayPriceModerateQry() by formulating an SQL statement to verify the Price of all wood types where the PriceCategory is “Moderate”.  “Moderate” means that the Price is between R1000 and R4000, both prices including.  You must display the following records:

· just records where the PriceCategory is “Moderate”,

· all records where no Price has been entered (Price field is empty) and

· all records where the Price is not between R1000 and R4000.

Display only the WoodCode and WoodName fields.  Place this statement in the appropriate line of the program code.  Use the tblWoodTypes table.

An example of the output: 
WoodCode  WoodName

=====================

FW104     Birch

FW110     Hickory

FW114     Poplar

FW116     Sycanmore


(7)

1.3
Complete the code in the method howManyFurniturePiecesQry () by asking the user to enter the name of a piece of furniture from keyboard, e.g. “chairs”.  Then formulate an SQL statement to count the number of wood types that are mentioned as being used to make this type of furniture.  Use the tblWoodTypes table.  Place this statement in the appropriate line of the program code.

An example of the output:

Enter name of furniture piece:> chairs

There are 7 different types of wood that can be used for chairs.

(6)

1.4
Complete the code in the method displayAverageQry()by formulating an SQL statement to calculate the average number of years it takes for a hardwood tree to be ready for use for the making of furniture.  Name this field Average.  You must only calculate the average of wood of type Hardwood which has been declared threatened after June 1990.  Use the tblThreatenedWood AND the tblWoodTypes tables.  Place this statement in the appropriate line of the program code.

An example of the output:

The average is: 11.0
(8)

1.5
Complete the code in the method displayAreaQry () by formulating an SQL statement to calculate the real area (in square kilometres) that the endangered trees make up in a country.  Do the following in your statement:

· Name the field that is created “RealArea”.

· Your answer must be rounded to 2 decimal places.

· Display only the WoodName, CountryOfOrigin and RealArea fields.

E.g. If the field TotalForestArea is 120 (km2) and the field PercentageEndangered is 30%, then the total area that is covered by these trees is 40 (km2).

Place this statement in the appropriate line of the program code.  Use the tblThreatenedWood table.

An example of the output:

WoodName  Country           Real Area(square km)

===============================================

Beech     Egypt             100.5

Elm       Ethiopia          15470.0

Pecan     Hungary           4248.4

Cedar     Sweden            56933.87

Butternut Madagascar        28371.98

Lauan     Seychelles        328.0

Redwood   Congo             101119.5
(6)

1.6
In an effort to protect all types of wood against extinction, the government has decided to add an additional tax on all types of wood.  Ask the user to enter the tax (a percentage) from keyboard.  Then formulate an SQL statement to update the Price field of all types of wood by that percentage (tax).  Use the tblWoodTypes table.  Place this statement in the appropriate line of the program code.

An example of the output:

Enter percentage:> 10

Table updated successfully
(6)


The updated part of the database will now look as follows:

WoodName
Price
Ash
R 1,362.79
Basswood
R 868.40
Beech
R 990.00
Birch
Butternut
R 3,520.00
Cedar
R 4,950.00
Cherry
R 4,510.00
Elm
R 4,620.00
Gum
R 3,190.00
Hickory
Lauan
R 4,532.00
Mahogany
R 1,045.00
Pine
R 979.00
Poplar
R 1,045.00
Redwood
R 583.00
Sycanmore
R 4,620.00
Teak
R 5,720.00
Walnut
R 5,665.00





[38]

Question 2:
Java Programming – Object Handling


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 WoodData.txt saved in the folder named Question2.  The text file contains the following:


The name of the wood, e.g. Cedar


The type of wood e.g. hardwood


The colour of the wood, e.g. Light red-brown


The price of the wood in Rand per m³ e.g. 1260


The quantity of wood in stock in m3 e.g. 33
The attributes are separated by the # character.

The first three lines of the text file look as follows: 

Ash#hardwood#Creamy white with a light brown#1540#12
Basswood#hardwood#Creamy brown or red-brown#800#22

Beech#hardwood#Light yellowish brown#670#14





2.1
Create a class called Wood and save this file as Wood.java in the Question2 folder.

This class should include the following:


2.1.1
Declare the following private attributes:

Name of wood

Type of wood

Colour of wood

Price of wood

Wood in stock

Ensure that you choose appropriate field names and data types for these fields.
(2)

2.1.2
Provide a parameterised constructor to set the values of the fields of a Wood object.
(2)

2.1.3
Code suitable accessor and mutator methods (GET and SET) that will allow the attributes to be accessed and changed.
(2)

2.1.4
Write a toString method that returns information about a wood as follows:  (Note that the price must be displayed to 2 decimals)

Example of the return string for the first two woods in the WoodData.txt file:

Wood: Ash (hardwood)

Colour: Creamy white with a light brown

Price: R 1540.00

Available in cubic meters: 12

Wood: Basswood (hardwood)

Colour: Creamy brown or red-brown

Price: R 800.00

Available in cubic meters: 22
(3)



/ 9 /

2.2
Open the file WoodDriver.java.  There are the main and a constructor method which show you what methods you have to develop.  Follow the instructions below and do the following:


2.2.1
Create and declare a global array of Wood objects.  You have to write a getSize() method so that your program can count how many records there are in the text file.  The number of records determines the size of the array.

Write code in the method readFromFile() to read the values from the text file and store them in the array of Wood objects.

If the file does not exist the following error message must be displayed: “The file WoodData.txt is not available.”
(15)

2.2.2
Write code in the method display() to display all woods in the array with all the details (Use the toString() method).  Supply a header for the output: 

An example of the output of the first three records: 

All types of wood in the array:

*******************************

Wood: Ash (hardwood)

Colour: Creamy white with a light brown

Price: R 1540.00

Available in cubic meters: 12


Wood: Basswood (hardwood)

Colour: Creamy brown or red-brown

Price: R 800.00

Available in cubic meters: 22

Wood: Beech (hardwood)

Colour: Light yellowish brown

Price: R 670.00

Available in cubic meters: 14
(3)

2.2.3
Write the necessary code in the method countWoodTypes() to count how many different types of hardwood and softwood there are in the array.

An example of the output:

Number of types of wood:

************************

Hardwood: 20

Softwood: 3
(5)

2.2.4
Write the necessary code in the method redWood() to list all the woods where the colour of the wood is red (red-brown or reddish or any other combination containing “red”).

An example of the output:

Red woods:

**********

Basswood
Creamy brown or red-brown

Cedar
Light red-brown

.....
(5)

2.2.5
In the method increasePrice() the price of all wood types which costs between R1000 and R2000 must be increased by 5%. 
(5)

2.2.6
Develop a method sort() that sorts the contents of the array alphabetically by the name of the woods.  Use the display() method to display the information again.
(6)



/ 39 /
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Question 3:
Java Programming – Problem Solving


During the computerisation process of the company GreenWood decides to generate a unique code for each type of wood.  You are asked to help in this process by following the instruction.

Given: An array of names (predefined) with names of the wood types (butternut, cedar black, cedar dark, cedar light, cedar red, cedar yellow, cherry, pine, walnut).

The final solution consists of two classes, Quest3Menu and GreenWoodCodes.  Quest3Menu is a complete class that is given to test the class that you have to develop (GreenWoodCodes). You may, however, choose to develop your own solution in a single class.  You are asked to develop certain methods; the format of the program is not important.  You will not be penalised if you do not work in a modular way.

In the class GreenWoodCodes the following has to be done:


3.1
You must declare an array (codes) to store the codes that you have to generate in 3.2.
(1)

3.2
Generation of codes – method determineCodes() – does not necessarily have to be in a separate method.

Each type of wood must get code to distinguish it from other companies’ wood.  Generate a code for each wood in the array name and store it in the array codes (the name of a wood and the code for that wood at the same index in the respective arrays).



The codes are generated as follows (with “butternut” as an example):

· It consists of 7 characters.



· The first 3 characters are the first 3 characters of the name of the wood. 
The first 3 characters are “but”.
(2)


· Develop a method randomNumber() to generate the following number and return it to where it is needed:

· It is a random number between 100 and 1000

· It is a multiple of 94

· It is NOT a multiple of 3

A possible value could be 376 (it is between 100 and 1000, it is a multiple of 94 and not a multiple of 3). 

· This random number becomes the next 3 characters of the code.
(7)


· The 7th character is a control digit calculated as follows:

· Get numA by adding the ASCII values of the first 3 characters of the wood’s name. (b = 98, u = 117, t = 116, thus numA = 331).
Hint: The ASCII-values of the characters a – z are in the range 97 – 122.

· Take the random number you generated for characters 4 – 6 as numB.

· The 7th character is the absolute value of the number you get if you subtract the last digit of numB from the first digit of numA. 
Hint: The absolute value of a number is its positive value.

Calculation: 331 (numA) and 376 (numB) – thus subtract 6 of 3 with the answer -3. 
Thus the control digit is 3.

The final value for the code for butternut is therefore “but3763”.
butternut

cedar black

etc.

array names


array codes


but3763

ced1885

etc.


(8)

3.3
Displaying data to screen – method displayCodesAndNames() – does not necessarily have to be in a separate method.

Write the data to screen with a heading in the following format:

Codes

Wood types

but3763  
butternut

ced1885 
cedar black

ced9403 
cedar dark

…

…
(3)

3.4
Testing of codes – method testForDuplicates() – does not necessarily have to be in a separate method.

The codes have to be tested for possible duplicates.  Codes that have been duplicated must be written to the screen in the following format:

List of duplicates

cedar black - ced1885 : cedar red - ced1885

cedar dark - ced7521 : cedar light - ced7521
(5)

3.5
Writing data to file – method writeToFile() – does not necessarily have to be in a separate method.

The names of the woods and the codes have to be stored in a text file in the following format: 

but3763@butternut

ced1885@cedar black

…

Written to file.

As an added safety measure the user has to enter the correct file name (data.txt) from keyboard. 
(8)
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