Objective
Description of the problem:
In the coursework project of the Computer and Information Technology election module -- “Algorithm and programming” in the HKCEE examination, I need to design a crossword puzzle game. I should use the programming language to do this project. The crossword puzzle means the player thinks and writes the answers to the figure’s space, which the spaces are fixed. Correct answers will have marks. Also, the space may overlap the same character of two words. It is a common and interesting game.

User requirements

Because I use IT to do this project, the users must use a computer to run the program. Also, the computer should include a colour monitor and a keyboard for displaying statements with different colours and input the data (answers). The minimum requirement of the system is Microsoft Windows 95. I suggest the player should include Microsoft Pascal software for running the programme as the (.EXE) file may be lose due to different factors.

Target Users


This game is for all people who like to play crossword puzzle game or study English to test their common senses and ability. The game is suitable for secondary school students because the game need to input some difficult answers.

Difficulties without using I.T.


Without I.T., I need to design my project on papers. Moreover, the player needs to write down his/her answers on the paper. This will waste a lot of papers and the answers cannot be edited easily. Also, it is a waste of time and resources to design the user guide and documentation. Nevertheless, design on the paper is more difficult than that on the computer as we will do a lot of repeated part (e.g. draw the crossword figure) on the paper.

Analysis

Analysis of the problem


It is a crossword puzzle game. The programme can be divided into these parts: input the answer, print the data (rules, figure, answers, questions etc.), calculate the score, processing (verify the inputted data etc.) and output the results. I need to design the figure, questions and the answers.

[image: image4.png]Your score is 20 out of 150.
Mould you like to play the lucky drau(¥/W)? y

1. +30 marks
2. 320 marks
3. 10 marks
4. 210 marks
5. 20 marks
6. 30 marks

Press ENTER to draw the number

You draw number 6
Sorry, you need to deduct marks.

enicinal seare s 10 gRinteant sE1S8;




[image: image5.png]Please select a function? §

1. que
2. secret
3.

4 blair

5.

6 ballet
7. cerebrum
8.

s

16. whdyfjrn




[image: image6.png]ABCDEFGHIJRL

































I.T. resources for solving the problem

I will use programming software to finish the project. I will use Microsoft Pascal to finish it because the system require for it is low, people who only has low-system computers can play it, too. Also, I think the content is more readable for me than other softwares such as C++. For the report, I will use a word processing programming to finish it.

	Software 

Function
	Pascal
	C or C++
	Visual Basic

	System require
	Low
	High
	High

	Readability
	High
	Low
	Normal

	Generation
	3rd generation language (High-level)

	Translator
	Complier


My choice: Microsoft Pascal

	Advantages of Pascal
	Disadvantages of Pascal

	Low system require
	Cannot make buttons

	Can get the object file (.EXE)
	Must use text to write the programme

	Readable
	Cannot use mouse in running the programme

	The programme size is small
	Fewer functions than other programming language.


Analysis of different ways to build up the project

a. Storing of questions and answers


For the questions and answers, we can use either text files or array to store them. There are different advantages and disadvantages of each method. So, I drew a table to compare these methods and choose either one to build up the project.

Compare text file with array

	Array
	Textfile

	With a long pages of programme.
	Make the size of the programming smaller.

	Data do not lose easily.
	Easy to lose the data. (e.g. damage of disk)

	Need a little time to run.
	Need much more time to run from disks.


My choice: array

b. Building up the sub-problems


I need to build up the sub-problems one by one by “procedure”. And I have found a good method to do this in order to minimize the occurs of bugs.

Compare “with procedure” and “without procedure”

	With procedure
	Without procedure

	Easy to find the small part which has bugs
	Confuse in finding small parts

	Easy for the writer to read
	Need much more time to find small parts

	Easy to add functions by a new procedure
	Hard to insert it in the middle part

	Less chance to produce bugs (∵tidy)
	More chance to produce bugs (∵messy) 

	Can save spaces in the programme for processing the repeated steps
	Need to write repeated data for repeating steps, hence waste memory


My choice: “with procedure”

Compare “repeat…until” and “while…do”

	Repeat…until
	While…do

	A post-conditional iteration statement.
	A pre-conditional iteration statement.

	Condition is checked after the execution of the loop statement.
	Condition is checked before the execution of the loop statement.

	The loop continues to run when the exit condition is false.
	The loop continues to run when the entry condition is true.

	Minimum number of iteration: 1
	Minimum number of iteration: 0


My choice: “Repeat…until”

Design

Plan and structure


First, I have designed the crossword figure and the questions. Second, I have written down a structure draft to record down the whole plan and start to write the programme. Third, I have started to write the basic form of a accomplish programme. Then. I have added more functions to it and verify the data. After that, I have tested and debugged the whole programme. Finally, I have written a report about it and describe the programme briefly.

	Steps for building the project
	Problem(s)

	Step 1
	Design the questions and the figure

	Step 2
	Draw a draft of the whole plan

	Step 3
	Start to construct the basic programme

	Step 4
	Add functions

	Step 5
	Test and debug

	Step 6
	Write the report (documentation)


Basic structure of the programme









               


Further structures of the game and how they related

The procedures are linked together in this game. When you finish ‘choose’ procedure, the computer will display the figure by running the ‘printfig’ procedure, then it will carry out the ‘inputanswer’ procedure. After that, you will go to the function table again. All functions, such as ‘chooscolour’ will return to the function table after running except answering the last question. Also, when you answering the question, you can get the hint and ‘gethint’ procedure will be carried out. When the game is ended, the procedure ‘calculate’ will carry out and calculate the finally score.

Introduction

This programme is a crossword puzzle game, which is for single player only. The questions are riddles, news, science and history. I designed eight functions in this game in order to let the player to play a great game. They are ‘print all the questions’, ‘print the un-answered questions’, ‘input the answer’, ‘check inputted answers’, ‘change the colour of the function table and the figure’, ‘re-start the game’ and ‘quit the game’. The colours include: green, blue, red, yellow, purple and white. Besides, there are ‘Challenge’ and ‘Lucky draw’ in the game. You can play them by having the specific conditions. Also, this game has the main functions of general crossword puzzle programme.

* For flowcharts, please refer to the document --- flowcharts of the programme.

Procedures

	Procedure
	Function

	Rules
	To print the rules of the game

	Printque (Function 2)
	To print the un-answered questions

	Printallque (Function 1)
	To print ALL the questions

	Printfig
	To print the figure

	Choose (Function 3)
	To choose the question for input

	Inputanswer
	To input the answer

	Gethint
	To get the hint of the question

	Edit (Function 4)
	To edit (re-input) the answer

	Findend
	To find if the game is end

	Choosecolour (Function 6)
	To choose the colour of the function table and the figure

	Calculate
	To calculate the score.

	Anscheck (Function 5)
	To check the answer the player inputted

	Startagain (Function7)
	To re-start the game.

	Luckydraw
	To carry out lucky draw

	Cquestion
	To carry out the challenge question


* For comparison of different methods, please refer to P.3-4.

Functions in the programme

	Function
	Procedure name
	Uses

	1
	Printallque
	Print all the questions.

	2
	Printque
	Print the un-answered questions.

	3
	Choose and Inputanswer
	Input the answers.

	4
	Edit
	Edit the answers you have inputted

	5
	Anscheck
	Check the answers you have inputted.

	6
	Changecolour
	Change the colour.

	7
	Restart
	Re-start the game.

	8
	
	Quit the game.


Variables

	Variable
	Function
	Type

	Name
	To store the player’s name.
	String

	Ans
	Temporary store of answer during inputting.
	

	Sure
	Make sure the input of the answer.
	

	Choice
	Choices of select the functions.
	

	Start
	To start the game.
	

	Restart
	Decision of restarts the game.
	

	Draw
	Decision of playing lucky draw.
	

	Challenge
	Decision of taking the challenge question.
	

	Question
	To store the questions.
	Array[1..11]of string

	Hint
	To store the hints.
	

	H
	For counting.
	

	Answer
	To store the final answer.
	Array[1..11]of string[11]

	Solution
	To store the solutions.
	

	Number
	For verifying the input of question number.
	Integer

	Num
	Use to do FOR loop function to print the figure.
	

	Score
	To store the player’s score.
	

	Figcolour
	For choosing the colour of the figure.
	

	Funcolour
	For choosing the colour of the function table.
	

	Count
	Count the number of inputted answer to find end.
	

	X
	For counting the numbers of the FOR loop
	

	Luckynum
	The lucky number of lucky draw.
	

	Endgame
	To store if the game is end.
	Boolean

	Finish
	To store if the game is finish without quitting.
	

	Noedit
	To store if the player can edit his answer.
	


Detailed descriptions of the procedures
Before starting the game

Rules --- To print all the rules of the game at the beginning of the game.
Function 1
Printallque --- This procedure will use the FOR loop function to print all the questions (1-10) to the screen in order to let the player to check the questions.
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Function 2

Printque
--- This procedure will also use FOR loop function to print the unanswered questions. When you answered the question, the array [h] will mark down ‘h’ or ‘nh’ for the player of getting hint or not. This will print the questions, which do not have marked ’h’ of ‘nh’ (unanswered questions).
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Function 3

Choose --- This procedure is for choosing the question number the player want to answer. It is not allow for the player to choose the number out of range (<1 and >10). And the questions that the player has already answered are not allowed, too. I use the REPEAT…UNTIL to carry out this function. Only correct and unanswered question number can be inputted.

Inputanswer and gethint (After ‘choose’) --- The procedure “gethint” is inside the procedure “inputanswer” in order to give hint to the player. For inputting the answer, the players can input ‘H’ to the “gethint” procedure and get a hint. Besides, the player must input the exact numbers of letters of the solution. This function is controlled by the REPEAT…UNTIL function. After confirming the answer, the question which get hint will mark as ‘h’ for deduct marks in the calculate procedure. For the questions, which do not give hint, it marks ‘nh’.

Findend (after ‘inputanswer’) --- It uses the variable ‘count’ to count the number of questions answered after inputted a new question. At the beginning of the procedure, ‘count’ is set to zero. If the question is answered (e.g. h[1]=’h’ and h[1]=’nh’), count is equals to count + 1. When count=10, that means the game is ended and ‘endgame’ = true. Game summary will be print after this procedure.

Function 4

Edit --- It is used to edit the inputted answer. The questions did not answer before (e.g. h [1]<>’h’ and h [1]<>’nh’) and the wrong numbers will go back the function table automatically. When you edit the answer successfully, the figure will print again and the answer will change.

Function 5
Anscheck --- It uses The FOR loop to print 

out the ‘answer [num]’ you have inputted.

The questions didn’t input would print as 

blank.

Function 6

Choosecolour
--- The function is used to let the player to choose the colour of the figure and the function table at the beginning of the game or by manual. The colour can be red, yellow, blue, green, purple and white.

	Number
	Colour

	1
	Green

	2
	Blue

	3
	Red

	4
	Purple

	5
	Yellow

	6
	White


Function 7

Startagain --- This function is for the player to re-start the game by clearing all the answers, which the player inputted before. After deleted the data, the player need to input the answers again.
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Other procedures

Calculate (after the endgame) --- This procedure carry out when the player have answered all 10 questions. For question 1-5 and 6-10, I use FOR loop function to add up the score. For 1-5, if the answer is correct and get hint, score = score + 5. If no get hint, then score = score +10. For question 6-10, if the answer is correct and get hint, score = score + 10. If no get hint, then score = score +20.
Printfig (before and after inputting the answer)

This procedure is used to print the crossword 

figure.By the “choosecolour” procedure, we can draw 

this figure with different colours. I use “|” to act as the

skeleton of the figure. Also, I use the variable “num”

and use the “copy” function to fill the letters in the 

figure (e.g. copy(answer[1],num,1) ).

Optional procedures

Cquestion


This procedure will carry out when the score of the player is above 130 and accept to play it except carry out function 8(quitting the game). The question contains 50 marks. When you answer wrongly, you marks will be deducted 50 marks.

Challenge: Which country does Bin Laden come from?   Answer: Afghanistan

Luckydraw


The function will carry out when the score of the player is below 40 and accept to play it except carry out function 8(quitting the game). This lucky draw will add or deduct marks from the player’s score by his/her luck. The number the player drawn is controlled by the ‘randomize’ of the computer.

	Number
	Change of score

	1
	+ 30 marks

	2
	+ 20 marks

	3
	+ 10 marks

	4
	- 10 marks

	5
	- 20 marks

	6
	- 30 marks


Testing and debugging

Test plan


I have used different types of data such as correct data, wrong data, numbers, characters and symbols to test the validation of each input variable in the programme after I finished building up the programme. When I detect bug(s), I have solve the problem(s) at once without delay in order to solve the completely as the bug(s) may affect the whole programme.

Testing table















Debug windows

Numbers
	Variable (var. name)
	Numbers (correct)
	Numbers (out of range)

	Function choice

(Choice)
	Input: (1-8)

Output: Go to that function
	Input: (<1, >8)

Output: Ask the player to re-enter

	Question number

(Number)
	Input: (1-10 and un-answered)

Output: Choose that question
	Input: (<1, >10, and answered)

Output: Ask the player to re-enter

	Colour of the function table (Figcolour & Funcolour)
	Input: (1-6)

Output: Get that colour
	Input: (<1, >6)

Output: Ask the player to re-enter

	Colour of the figure
	
	

	Edit question number
	Input: (>1, <10, and answered)

Output: Can edit that question
	Input: (<1, >10 and un-answered)

Output: Back to function table


Comments:


These variables I have checked were the ‘integers’. Only integer numbers can be entered. All results of the above table were exactly the same of what I have expected as I have validated the wrong data (numbers out of range). The validation can make the running of the programme smoother hence the player will enjoy the game. The correct numbers inputted can run that procedure or function as usual.


I am very happy that the above results are exactly the same of what I have expected. I have validated each ‘number’ variables and I found that I was right for spending my time on validation of the variables. My view to data validation is that it can make a programme running in a smooth way but the programme designer needs to spend plenty of time to write them.

Characters
	Variable (var. name)
	Correct characters (e.g. correct answers)
	Wrong characters (e.g. wrong answers)
	Numbers
	Symbols

	Name
	Input: Any characters   Output: Inputted into the memory

	Answers
	Answer:

(abcabc)

Input:

abcabc

Output: Display the function table (The answer is inputted)
	Input: Wrong answers with the same number of characters as the solution (e.g. defdef):

Output: The answer is inputted

Input: Wrong answers with different number of characters as the solution (e.g. abca): Output: Ask the player to re-enter

Input: H 

Output: gethint
	Input: symbol

(e.g. ^&*()%)

Output: Display the function table (the answer is inputted)



	Edit answer
	
	
	

	Make sure the answer
	Input: (Y or y)

Output: confirm
	Input: Other characters

Output: Ask the player to re-enter

	Re-start
	Input: (Y or y)

Output: Re-start
	Input: Other characters

Output: Back to the main function table

	Take the challenge
	Input: (Y or y)

Output: Go to challenge
	Input: Other characters

Output: Print final score

	Play the lucky draw
	Input: (Y or y)

Output: Play lucky draw
	Input: Other characters

Output: Print final score


Comments:


I have used ‘string’ to store the above variables. All types of characters (e.g. letters, numbers and symbols etc.) can be inputted. The ‘sure?’ or ‘choose’ only confirmed or carry out that function by the accept letters (Y or y). Most of the above testing was the same with I had expected before.

Test for calculation of marks


I have inputted two sets of answers to test for the calculation of marks in the programme. Here are the results of the test.

	Question number
	Inputted answers
	Correct answers
	Get the hint?

	1
	air
	air
	No

	2
	secret
	secret
	No

	3
	bush
	bush
	No

	4
	blair
	blair
	Yes

	5
	newspaper
	newspaper
	No

	6
	ballat
	ballet
	No

	7
	cerebrum
	cerebrum
	No

	8
	chlorine
	chlorine
	No

	9
	hitler
	hitler
	No

	10
	napoleon
	napoleon
	No

	Total: 125 marks


Expected results output: 125 marks and the user can play the challenge question.

Results output: 125 marks and the user can play the challenge question.

	Question number
	Inputted answers
	Correct answers
	Get the hint?

	1
	air
	air
	No

	2
	aaaaaa
	secret
	No

	3
	aaaa
	bush
	No

	4
	aaaaa
	blair
	No

	5
	aaaaaaaaa
	newspaper
	No

	6
	aaaaaa
	ballet
	Yes

	7
	aaaaaaaa
	cerebrum
	Yes

	8
	aaaaaaaa
	chlorine
	No

	9
	aaaaaa
	hitler
	No

	10
	aaaaaaaaa
	napoleon
	No

	Total: 10 marks


Expected results output: 10 marks and the user can play the lucky draw.

Results output: 10 marks and the user can play the lucky draw.

Comments:

As the: calculate” procedure is easily to write and it is not so complicated than other procedures, so there are no bugs detected after I test the programme. I am very satisfied with the excellent debugging results of this procedure.

Conclusion

Overall comments to the project


I have designed and put some functions in the project, which I think they can improve the interest of the game. After that, I have added them into the pogramme, I found they were very effective in increasing the interest of the game and make the game more attractive and more beautiful. The player can enjoy using the extra functions when he/she played the game.


All the extra functions I designed were most players want to be included in the crossword puzzle game to make the game more popular. I think my game is quite well developed, and the procedures are linked together to work and I think I have divided the big problem into smaller problems and solve them successfully.

What I learned from the project


In this project, I have learned how to break down big problem into smaller parts. Also, I learned how to plan and organize a project. However, the problem may not be so easy to solve, so that I know I must use different methods to solve a problem.


I must compare several methods before build up it in order to choose a way that has more advantages and effective way to solve the problem.
Then, I know planning is very important for building up a big project. This can reduce the bugs and other faults in the programme and can guide the producer to follow hence time can be saved in doing it.


In writing this programme, I know how to use the ‘Debug window’ in Pascal. I found it was very useful for checking the bugs in the programme. Using this function can check all the variables.


Last but not the least, I learned how to write a documentation (report) of my programme. I learned many word processing skills and programming skills from the project, and this gives me confident in solving the big problems.

Improvement

After I built up the basic crossword programme, I want to have a further development to improve it. I thought of many different functions and decided to add them in the programme. So, I played some computer games and get some ideas from them. Also, I thought about some ways to decorate the programme (e.g. change the colour of the crossword figure) in order to let the player to enjoy more when they played the game. And I have debugged the variables in the programme and designed a user-friendly system.

Lastly, I have decorate the programme that player can change the colour of the crossword figure and the function table. Besides, players can edit their answers after inputted. Just like another games, the player can re-start and quit the game when they want. Last but not the least, I have designed the player can get some hints when they don’t know the answer.

Further development


After finishing the project, I think I can have some improvements to the programme. I think I can make the crossword figure more beautiful. Also, I can make some sound effects in the programme in order to let the player the have one more sense to enjoy the game. Besides, I think I can design one more set of questions for different people with different levels to play. And I can design a two-players mode in the game, too. This can let two players to play together but this is more complicated and I think this is not really necessary in this project. Without doubt, two-players mode is convenient for the user.

Unfortunately, I didn’t have enough time to improve the programme. Lastly, I hope everyone enjoy my crossword puzzle game.

Techniques I used in the programme

	Technique
	Function

	Uses crt
	For the textcolor and clear the screen

	Write
	To write statements without jump to the next line

	Writeln
	To write statements and jump to the next line

	Readln
	To read the data inputted and jump a line

	For loop
	For counting and writing array statements

	Repeat…until
	For verifying the data input and repeat the game until endgame

	If…then…else
	For writing “Re-enter” when the inputted data is wrong or out of range

	Procedure
	It used to build up sub-problems.

	Case ‘num’ of
	For changing the score in lucky draw

	Length (ans)

*(ans is a string variable)
	For checking the inputted answer has the same letters of the solution or not

	Randomize and random
	For drawing the lucky number

	Variable (String, Integer, Boolean, String [11])
	For storing data

	Array
	For storing the questions, answers, gethint and the solution

	Textcolor
	For printing the colour of the function table and the figure

	Clrscr
	For clearing of screen



I have learned these techniques in my lesson, which are very useful in building up the project. These all are the order words of the Pascal. I use them to build the skeleton of the programme. Without these order words, I cannot finish my project. I learned how to use the techniques I learned in the lessons freely and easily.

Special features of the programme

	Special Functions
	How is it special?

	Challenge Question
	To test your knowledge when you played well in the game.

	Lucky Draw
	To have lucky draw when you score is low to find your luck.

	Choose the colour
	To choose the colour of the figure and the function table.

	Review
	To review the inputted answers.

	Get the hint
	To get the hint of the question when answering it.

	Edit
	You can edit the inputted answer.

	Re-start the game
	To reset all the data at once without quitting the programme.


Theories of the programme based on


For the questions and answers, I used the ‘array of string’ to store them as it is convenience to print them out by the question numbers (question [num]). I didn’t use the text file to store the data because it is easy to lose the floppy disk or the data may lose due to the damage of the disk. Besides, it takes time to run it from the disk. It is quite inconvenient.

Also, I used the ‘array of string [11]’ to limit the number of characters of the answer in order to make the computer printing out the answers at the end of the game more tidy. The common theories in the programme are ‘for loop’, ‘repeat loop’ and ‘procedure’ etc. for counting, repeating the statements until the situation occurs and builds up the sub-problems. Also, I set the names of the variables with readable names. I used these theories to build up the skeleton part of the game.


Lastly, I use the ‘procedure’ to build up sub-problems and link up the main programme skeleton and the functions (sub-problem).

Special Thanks
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My classmates
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Algorithm and programming)

Appendix

Game Rules

1. All answers must be in small letters.

2. Wrong answers do not deduct marks.

3. You can get the hints when you answer except challenge question.

4. Marks will be deducted half when you got the hint.

5. You can answer the questions without order.

6. You can edit the answer after inputted.

7. You can re-start the game.

8. Re-start the game will lose all the data inputted.

9. You can choose the colour of the function table and the figure in function 6.

10. You can quit the game anytime.

11. Correct answers will be shown when you finish the game.

12. You cannot edit the answers when you answered the last question.

13. You can answer the challenge question when you score is above 130.

14. For challenge question: Correct: +50 marks --- Wrong: -50 marks.

15. You can play lucky draw when you marks is below 40.

16. Quitting the game cannot play challenge question and lucky draw.

17. The lucky numbers are random drawn by the computer.

18. Level 1 (Q1-Q5), each question contains 10 marks.

19. Level 1 (Q6-Q10), each question contains 20 marks.

Questions and Answers

	Questions
	Answers

	1. It is colourless and we need it every minute.
	Air

	2. If you say it, you will break it.
	Secret

	3. Who is the president of U.S.A.?
	Bush

	4. Who is the prime minister of U.K.?
	Blair

	5. It is not a book, but people read it everyday?
	Newspaper

	6. Which kind of dance is the religious dance in Egypt?
	Ballet

	7. Which part of the brain is used to think?
	Cerebrum

	8. What is the 17th element in the periodic table?
	Chlorine

	9. Who is the chief of the Nazis?                          
	Hitler

	10. Who is the greatest king in France?                   
	Napoleon
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