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	Logs
	
	Included

	Week 2
	C++ Operators & Variables 
Conditional Statements 
	y/n

	Week 3
	Loops
	y/n

	Week 4
	Functions
	y/n

	Week 6
	Arrays
	y/n

	Week 7
	Objects
	y/n

	Week 8
	Objects Methods and Inheritance
	y/n

	
	
	

	Game
	
	

	Week 10-13
	Game (30%)
	y/n

	Reflection
	REFLECTION (10%)
	y/n



[bookmark: _Toc500232040]

Reflection

This term, I worked on several C++ projects that covered things like operators, variables, conditional statements, loops, functions, arrays, objects, methods, and inheritance. These helped me get a basic understanding of C++ concepts. During the CI411 module, I learned beginner programming skills and how to code in C++. We looked at pointers, methods, and inheritance, and at the end of the module, I made a simple game with the assistance of the module leaders.
A lot of the topics we covered were like the basic principles on W3Schools, which I used for extra research. Looking deeper into workshop topics helped me understand things better and made it easier to use them in my own work. 
While the project made demonstrated a basic knowledge of C++ concepts, I think I could have expanded the complexity of the project by including more advanced features such as dynamic memory management or more intricate game mechanics like multiple levels.
I realise I could have allocated more structured time for researching and experimenting with the C++ concepts outside of the workshop sessions, reviewing topics like inheritance or pointers and applying them to smaller projects to boost my skills in preparation the game.
I feel like the extra learning could have helped me make something better by the end of the module. However, I now have a good foundational understanding of objects, classes, and methods, which I can use to make cleaner and better games and programs in C++ in the future.



	Week:
	1
	Themes:
	Operators & Variables

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	
[image: ]

[image: ]
Code output of the player character taking damage


	Discussion of Workshop Activity

	This programme allows any keyboard input to trigger a message indicating that the player has lost 10 health. It displays both the damage taken and the updated health level after applying the damage, providing a basic yet effective way to track and display player health dynamically.
The initial implementation involved experimenting with different types of variables, which eventually led to the creation of a functional damage system. Despite its functionality, the system has certain limitations that became noticeable when testing the program.
The programme responds correctly when the letter “D” or “d” is entered but does not work as expected with numeric inputs. The reason for this behaviour remains unknown. Debugging this issue will be important to improve the programme's responsiveness

	Reading 

	Academic Paper / Book Chapter
	

	 W3Schools – C++ Operators [1]. I decided to delve further into C++ operators.

After researching, they demonstrated how operators are used to perform operations on variables and values and how there are types of operators called arithmetic operators that are used to perform common mathematical operations. 

	Further Work / Any other Relevant Information

	







	Week:
	2
	Themes:
	Conditional Statements

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	image of the conditional statements program in visual studio
[image: ]
Image of the console printed the output of the code
[image: ]




	Discussion of Workshop Activity

	This week started off with a focus on getting to grips with ‘if’ and ‘else’ statements, helped along by a tutorial example and a review of the PowerPoint slides.
The example involved creating a programme that asked the player to input a score between 0 and 1000. Based on the score range, the programme gave different outcomes, showing how conditional logic can be used in practice.
The development went smoothly without any big problems. The understanding of ‘if’ and ‘else’ statements was good enough for the task, with a bit of extra research to reinforce how to implement these statements within a program.
With the mix of tutorial guidance and independent learning, the programme worked as expected and helped to solidify the basics of using conditional structures in code.

	Reading 

	Academic Paper / Book Chapter
	

	W3Schools – C+ If ... Else [2]. This source demonstrated how to use ‘if’ and ‘else’ statements with basic examples and what use case scenarios these statements are best utilised for. This further knowledge then encouraged me to read further into statements in C++. 

	Further Work / Any other Relevant Information

	[image: ][image: ]
Further study was done into understanding ‘case’ statements, which can sometimes be used as an alternative to ‘if’ statements. Though it was a bit tricky at first, the idea behind case statements became much clearer after going over the PowerPoint alongside W3Schools additional research.
In the example, the player is given three difficulty options: Easy, Normal, or Hard. They can select one by pressing the 1, 2, or 3 key. A case statement was used with an integer variable called "choice," allowing the player to type 1, 2, or 3. Depending on the number entered, the console then shows the corresponding difficulty level. This example showed how case statements can be a simpler way to manage multiple conditions.
The console then outputs the chosen difficulty level based on the value entered in the case statement.






	Week:
	3
	Themes:
	Loops

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	

[image: ]
[image: ]
[image: ]

Image of the while loop in the console application running.

	Discussion of Workshop Activity

	This week introduced the concept of loops, focusing on For, While, and Do loops.
Some challenges came up when trying to program a For loop to handle situations where the player repeatedly chose to hit the player character. It took a bit of time to figure out how to set the conditions so the loop would work properly.
But after researching independently understanding of For, While and Do loops was improved and could implement the while loop correctly. The While loop worked well in this example, letting the player choose whether to keep hitting the character or stop.
This approach showed how While loops can be useful for managing user-driven decisions within a program.

	Reading 

	Academic Paper / Book Chapter
	

	After the workshop, I dedicated time to researching For Loops and While Loops to further understand how they are implemented within C++. W3Schools - C++ While Loop, For Loop [3], demonstrated the functionality of both loops but also provides examples to further assist in learning. 

After further research was conducted and further work was completed to understand While, For and Do Loops. Knowledge of the subject has been improved from where it was before after being given clarity by multiple sources.

	Further Work / Any other Relevant Information

	
A console app was created using a While loop that prompts the player to enter a number to count down from. After inputting their number, the console outputs a countdown, regardless of the number's size.
[image: ]
[image: ]

























	Week:
	4
	Themes:
	Functions

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	
[image: ]
[image: ][image: ]


[image: ]
[image: ]


	Discussion of Workshop Activity

	This code makes use of headers and functions to create a game loop. When ran, it asks the player to pick one of four options from a set list.
Some difficulties came up when trying to implement functions across multiple files, as the process wasn’t very clear at first. But after getting help from MyStudies and some independent research on W3Schools, separate source files were created successfully.
This made it possible for different parts of the code to run at different times within the game loop, making the whole program run more smoothly.
This project brings together work from the past weeks, including a login system where players can create an account and log in, a damage mechanic where hitting a character reduces their health, and a For-loop example that counts down from a number the player sets.

	Reading 

	Academic Paper / Book Chapter
	

	W3Schools – C++ Functions [4]. After the workshop was completed time to research the subject was conducted and after using the source listed, they elaborated that Functions are used to perform certain actions and they are important for reusing code.

How to call a function was learnt with an example to enhance understanding, Function declaration, the return type, or the name of the function and parameters (if any). Definition, the body of the function (the code) was also learnt with an example to further understanding.

	Further Work / Any other Relevant Information

	









	Week:
	6
	Themes:
	Arrays

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	
[image: ]

[image: ][image: ]
[image: ]

	Discussion of Workshop Activity

	This week's focus was on arrays and how memory is stored in C++. We used techniques like nested ‘if’ statements and For Loops to create a gameboard like array as a base for the end of module game.
The code uses arrays to display several columns and rows, forming the start of a 2D C++ game. As before, separate files were used along with header files to put everything together.
There were some issues when trying to execute the nested "if" statements. The problem was sorted when the global variable for columns and rows was changed to the "char" type, allowing the display of "I", "-", and "=".
After looking up some information on W3Schools and reviewing the PowerPoint slides, the gameboard's functionality was up and running, and objects were properly populated within it.

	Reading 

	Academic Paper / Book Chapter
	

	W3Schools –Multi-Dimensional Arrays [5]. I dedicated more time to learning multidimensional arrays, as it would benefit the game by the end of the module. The W3Schools document helped me understand looping through multidimensional arrays. 


	Further Work / Any other Relevant Information











	Week:
	7
	Themes:
	Objects

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	[image: ][image: ]
[image: ]

[image: ]
Image of the main cpp file containing the PlayerCharacter class. 


	Discussion of Workshop Activity

	The focus of this week's work was to understand the functionality of Objects, classes and methods. The workshop had a PowerPoint slideshow showcasing examples of how they can be used which assisted in developing this program.

This code runs a start screen function which asks the player for a numeric input, once its pressed it will prompt to create a character. This function asks the player for their name and displays it back to them. It also asks if they want to see their stats. 

Some difficulties were encountered when initially trying to implement classes within a C++ project, after research into the subject through W3Schools and the PowerPoint slides. The difficulties were figured out and we were able to implement classes. 

	Reading 

	Academic Paper / Book Chapter
	

	W3Schools – C++ Class Methods [6]. I explored classes and methods further to better my understanding of implementing them effectively in a game. This helped me grasp topics such as methods, specifiers, methods/functions derived within a class, and how to call the class correctly. 




	Further Work / Any other Relevant Information

	




	Week:
	8
	Themes:
	Methods & Objects & Inheritance

	Workshop Activity 

	Images of Source Code and Running Program (Output)

	
[image: ][image: ]
[image: ]



	Discussion of Workshop Activity

	This week's work focused on the implementation of Methods, Objects and Inheritance in a C++ project. MyStudies provided guidance via a PowerPoint slide during the workshop to assist with initial development of the program and initial understanding of this week's topic.
This code defines a class called Character, which contains several variables to be displayed. Its methods and constructors are then called, requiring a string and a float as arguments. 
The code also includes a check to determine whether the player is alive. If the health is below 0, the player dies. Lastly, the code includes a constructor outside the class for displaying stats, which shows health and speed.
Difficulties were encountered in developing the class variables and having them be set and displayed. After researching into the subject further and using W3Schools for guidance, a fundamental understanding of the topic was achieved.

	Reading 

	Academic Paper / Book Chapter
	

	W3Schools – C++ Classes and Objects [7].  I conducted research into the workshop topic further and tried to grasp the subject better. This resource helped me understand classes, attributes, and objects.

	Further Work / Any other Relevant Information

	





When planning this game, there will be several considerations to make, such as time constraints, abilities, and research resources.
I plan for the game to be a simple 2D game where the player controlls a sprite that needs to reach a goal whilst avoiding enemies and collecting health items and other pickups along their journey.
I plan to visualise these entities within the console using colour and independent research to try and add colour to my game.
I would have the game loop consist of: player spawns, reaches the goal, and wins the game, with smaller loops such as enemies chasing the player and items like health pickups and attribute boosters.
[image: ]
[bookmark: _Int_5h1XSBHK]I decided to create a flowchart of the overall flow of my game to get a better grasp of what I am going to create.
[bookmark: _Int_VK8QBXdX]In my game, I plan to have one overall main game loop with smaller loops within, such as handling player input, checking for pickups, updating player states, and checking if the goal is reached. If the goal is reached, then the loop would end; however, if they do not, then the game loop repeats.

[image: ]
this image is the Game Constructor which is where the initial display of the game is handled within this, it initialises the random number generator and runs a few functions for the game loops functionality. it also sets the initial game states so that the game is running, replay is enabled, and the goal is active.
[image: ]
this image is the update constructor which functions as the main game loop. the 'replay' loop allows the player to play
the game multiple times, the 'gameRunning' loop runs a single game. 
inside the gameRunning loop the game is ran with the board being displayed and the game being updated.
[image: ]
this image is the manageGame constructor and it updates the game in each frame that is rendered. it checks for conditions such as win or lose, reaching the goal, player death, player position, player input, collisions. it also stores the players previous position before movement updates the collision detection.
[image: ]
this image is a constructor for the collision within the game. it checks for, player and npc collisions, npc and wall collisions, player and item collisions, player and wall collisions, player and health item collisions and player and goal collisions
it does this by iterating through each game entity and checks for a positional overlap with the player or other entities.
[image: ]this image is a constructor called getPlayerInput, this gets a single key press from the player. it will loop until a valid key
is pressed. if escape if pressed then it will set gameRunning to false to exit the game.
[image: ]
this image is a constructor for the gameOverScreen. it will clear the console print the name of the game and a game over message and a win/lose message.
it then asks the player if they want to play again, if the player choses 'Y' the game state is then reset for a new game.
if the player choses 'N' the replay Boolean is set to false, which cause the main game loop to exit.
[image: ]
this image is of the createGameObjects constructor which allocates and initialises the game entities such as the player, goal, npcs, collectables, health and walls. It sets their initial positions and symbols.
[image: ]
this image is of a destructor called Game. it deallocates the memory created earlier by createGameObjects, it will free the memory of every game entity
such as; pc, goal, npc, items, walls and health. this destructor is huge in minimalizing memory leaks for all entities in the game, it also prints a 'game ended' message to the console

[image: ]
this image is of two constructors, randomMove and chaseTarget. the first constructor moves the npc randomly in either up down left or right. it checks boundaries and only moves if the new position is valid.
the other constructor moves the npc one step closer to the target's coordinates, horizontally or vertically.
[image: ]
This image is the function for moving the player character. It checks for key presses for WASD. If it detects a press, it calculates the new position and checks if it's in the boundaries of the map. If the new position is valid, the players x or y coordinate is then updated.
[image: ]
This image is of a function which creates and initialises all the entities within the game. It creates a new pc object and sets its initial position. 
It creates a new item object for the goal and sets its position as well as assigning it a symbol, it creates an array of the npc, collectable, wall and health items and sets their symbol and initialises their positions.
[image: ]
This image is the Game class which holds all the games data and functionality. It handles the initialisation of the main game loop, input, game logic, collision detection, rendering and a game over screen. The private members store the games state.
[image: ]
[bookmark: _Int_xtDUREZt]This image is the function for displaying the game board within the game. It prints the game's title, player/game stats, NPCs, items, player health, and coordinates.
[bookmark: _Int_mJVIegCu]It creates a 2D array using char and has stored mapData representing the static parts of the board. The board is also created with borders represented by char (178), which form basic walls.
[bookmark: _Int_t5rQSx2x][bookmark: _Int_a7Ug2Bzn]The code iterates through all the entities and the empty spaces on the board, constantly updating to check what is where on the board. It checks if anything special is in the empty spaces, like walls, items, health pickups, enemies, the goal, or the player.
[bookmark: _Int_0OFAqE8e][bookmark: _Int_WVN8WVbB]It also changes the colour of certain parts of the game board. For example, the walls might be purple, items might be yellow, and the player might be blue. After checking all entities on the board, the code then outputs the correct symbol for that space on the board in the correct colour.
[image: ]The Image here is of the overall game loop within my game. The player character being represented by the” &”, the npcs being represented by” o”, the health pickups being represented by” +”, the normal item pickups being represented by” $” and the goal being represented by” G”.
The top of the image displays information about the items, the player characters health, location on the board and how many NPCs are left.
[image: ]
[image: ]This is an image of the main menu of the game, colour was added to bring a more vibrant feel to the game rather than just a plain white menu. This was achieved by utilising the windows header (<windows.h>) within C++ to utilise the SetConsoleTextAttribute function, which changes text colour.

[image: ]This is an image of the end / win screen within the game. It displays the information from the gameplay loop such as; nps, items, player characters position and health.
However, it displays a message for winning in green when the player wins the game and tells them how many items they had left to collect in the level.
It also prompts the player to either press ‘Y’ or ‘N’ to play again, if you press ‘Y’ it will replay the game, if you press ‘N’ it will end the program.
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11 create coltectables
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11 create obstactes (wal1s)
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€

walls[i] = new Tten;
alls[3]->symbol = char(1TT);
alls[i]->isAlive = trus;
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int hpTotal = sizeof(health) / sizeof(healthl8]);
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FAnCtuge =iastreans

using nasespace std;

i

int main()

bool isHittingpC = false;
#loat PC_health = 109;

string PlayerAnswer_Yes_or_No;
#loat PlayerDasage = 5

String SecondAnsmer;

//start of progran
cout << "Do you want to hit me? y:n \n'
//ptayer input.

cin >> Playernser_Yes_or_No;

//condition for if player presses "y" or n"
iF (Playeranswer_Yes_or_No = "y") {
isHittinghC = true;

3
else if (PlayerAnswer_Yes_or_No =
isHittingPC = false;
cout << "\nThank God, T thought you were gonna hit me.”;

" 1

3

//uhile the player presses y it negates damage £rom the PC and asks you to apologise

while (isHittingpC) {

| cout << "\nOW, that hurt.

| PC_health — PlayerDamage
cout << "\n\nsay sorry =:

e
cin >> SecondAnswer;
775% the player apologises Ehen St will break the while Toog|

if (SecondAnswer == "Sorry” || SecondAnswer = "sorry") {
cout << "Thank you, apology accepted.”;

| break;
3
else
1

COut << "\ARAHHHHHHHHHHHHHHHHT |
| break;
3

3
while (liskittingh) {
//Mnilst you are not hitting the PC it will ask you if you want to hit it again
cout << "\nDid you want to Still hit me?\n";
cin >> PlayerAnser_Yes_or_No;
//i% you do, it will take more dasage
if (Playeranswer_Yes_or_No == "y" || Playernswer_Yes_or_to = "Y") {
cout << "\nOW, thats it i'm gonna hit youl in \n";
| pChealtn
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#include “"Objects.h®
Sinclude <iostress
Sinclude <string>

lsing nanespace st

ol seartsereen) {
cout << “press Any Musber o play the gase:
saltForkeypressO);

3

ol wattrorkeypress() {
it wadtFarpress;
cin 5> waitrorpre:

o suiteh (attForpress)
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etn.clear0;
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pa—
aetete pe;
detete goat;
far (PCs npe : npcs) delete npc;
o (Ttems item : itens) delete item
for (Ttems wall : walls) delete wall
for (Ttens hp : health) delete hy
PrintF("\\n —— Gane Ended

)
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| using namespace std;

//Includes The Input Output Fields
#include <iostream>

vint mainQ)

//Health Values
int health = 160;
int damage = 16;
int newHealth;

char playerInput = *

newHealth = health - damage;
//outputs string Containing instructions
cout << "Press Any Button to take damage" << endl;

//asks the player to input the value of health
cin >> playerInput;

if (playerTnput 1= 'D)
cout << "Press D to Take Damage" << endl;

else

1

//takes damage;
cout << "You Took " << damage << " Damage!" << endl;

//outputs new health value
cout << "Your new health is: * << newHealth << endl;
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vvoid displayBoard() {

system(rcls®);

printf(\n Gane Board
//cout << "Game Over:® << bl_gamcOver;

cout << Mn";
for Cint row
| for (int col

row < roms; rowr) {
8; col < cols; calt?) {
cout << * ='<< board[row][coll;

3

cout << "\n";

1
~void waitForkeypress() {
cout << "\n\nPress C to continue: *;
int waitForPress;
cin >> waitForPress;
cin.clear();
cin.ignore(100, "\n');
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vint main()

1

L

mhile (igameOver) {
int playerchoice;

Options Menu ———=———\m\n";
™ << score << "\n\n";
cout << "Please Select Which Programse to run. \n',
cout << "1 - While Loop Example \n'
cout << "2 - Log in Screen\n”;

cout << "3 - For Loops Example \n';
cout << " — Exit Programme\n’;

switch (playerChoice)

I

case 1:
WhileLoopExampleQ);
break;

case 2:
LogInExampe();
break;

return 6; // Added return statement
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#include <lostream>
using namespace std;

v int main()

{

N

int score;
cout << "Enter your score:

cin >> score;

if (score >= 1000) {
cout << "You Scored 1000 or more. Impressive".
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void Gase: :checkColLision()
€

#or (NPCx npe : npes)
if (npc—>isALive)

i
if (pe->x == npc->x §& pe->y = npc->y) // PC
i
1
for (Itens block : walls) // walls
iF (block->isALive S8 npe—>x == block->x 5& npc->y == block->y)
1
npc—>x = npc->lastX;
pc—>y = npe->lastY;
3
3

for (Itens item : items)
iF (item>isAlive &5 pe->x = item—>x &8 pe->y = item—>y)
i

for (Itens block : walls) // walls
if (block->isAlive §& pe->x == block->x &8 pc->y = block->y)
i
pe>x = pe->lastX;
ey = pe->lastY;
3
#or (Items hp : health) // walls
iF (hp->isAlive £ pe->x = hp->x && pe->y = hp->y)
i
pe->health += hp->amount;
hp->ishlive = false;
3
if (goal->isAlive && pc->x = goal->x §& pc->y = goal->y)
goalReached = true;
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Icheck positon valid

3¢ (newx < 0 || newk >= COLUNS || newY < 6 || newt >= ROMS)
eturn;

JJupdate valid position

yr

void NPC: :chaseTarget (int X, int £1)

36 (00> ) x;
3 (2 < ) x
3 (0 > 3 yoo.
3 (Y < ) y—

yr
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Do you want to hit me? y:
z

M, that hurt.
Say sorry man!

Sorry
Thank you, apology accepted.
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#include <uindows.h>

//create Game Objects
PC+ pe = nullptr;
Nec npes(s] = {3,
Items itens[16]
Ttems walls[2s]
Ttens goal = {};
Ttoms healtn[3] = {};

7

Gane: :Gane() // Constructor - Start Functions & Parascters

1

"\633[1;36a"; //set text color bright cyan
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