Advanced software development report

Dijkstra’s and A* algorithm 

Dijkstra and A* are algorithms used for coding. Both are advanced pieces of code used to path find. Both are used to guide a piece of AI to travel to different locations. The most common uses of these algorithms are in coding for video games, but they have been deployed in more practical roles, such as helping robots explore and transport things. These algorithms will have been used in the exploration of other planets such as in the case of the curiosity rover and other planet exploring machines and robots. Both of these algorithms find the shortest path between nodes.
[image: Graph Data Structure 4. Dijkstra's Shortest Path Algorithm - YouTube]Dijkstra’s algorithm was conceived in 1956 by Edsger W. Dijkstra. The original was designed to find the shortest path between two given nodes. Later variants of the algorithm start with a ‘source node’ and calculate the shortest path between the source node and any other node. This produces a shortest path tree. 









The above image is of Dijkstra’s algorithm in action. As can be seen by the chart, the shortest pathway from A to C, is via D and E as opposed to just through B. This is done through basic addition. The algorithm will calculate a way through the nodes in the shortest distance possible. For instance, if B was the end destination, we would end up going from A, to D and then to B, as the combined total of A, D and B is 3, as opposed to the 6 of going straight to B. 
A* is a search algorithm. It is used extensively within the field of computer science, as it is very complete, works optimally and efficiently. As a drawback, it stores all of its generated nodes in memory, thus can eat through space quite quickly. However it is good at getting through problems that is encountered. It also does this quickly. 




Comparison

Dijkstra’s algorithm is better for pathing. Be that for coding AI in a video game, or guiding a person to a destination, Dijkstra is reliable at getting to a path to a destination reliably. However, anything needing more a quicker solution A* is better.

Report on coding assignment

The author struggles with coding. However, despite this, they believe that they found a solution that works effectively, even if that code isn’t the most efficient.
The automatic grid navigation works as it is a loop. A while loop to be more precise.
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Description automatically generated]
These are the variables being declared at the start of the application. The loop is a Boolean. This is because it is good for holding values, those being true and false for the loop. Once the code is activated for the automatic navigation, the loop remains on as long as necessary and allows for the AI to complete the course. The 2 ints are there to ensure that the Player or AI automatically spawns in that spot every time. The specific configuration of srand(time(NULL)) means that the software is using the computers internal clock. This keeps the seed everchanging so the numbers picked by the software will change every time the code is run. The int random line is just the picking of a random number between 0 and 3. This denotes each direction. 
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Description automatically generated]
This is the main code for moving the user around. The first block of code is running the loop. It allows the software to check if they are at the end if they aren’t the code loops again. The 3 blocks of code below are the movement controls of the AI. They simply take the number from the random number generator and move in the direction assigned. As the maze involves the piece going only up, the author decided to remove its ability to go down. This will save the number of moves it does.
The bottom 3 blocks of code are for the circumstance that the software is close to the end, as if it is within 1 of the end, it will automatically gravitate towards it. This decreases time at the end of the course as the software could keep coming back and forth and missing the end by 1 each time.
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Description automatically generated]
This allows the user to complete the 10000 runs of code. At the end of running it displays a total for that amount of times the grid was checked, the moves made and walls hit
Improvements

If the author were to redo the assignment, he would use his time finding a more effective way of getting to the end of the grid. He could do this by stopping the AI from going on grid spaces it had already been on. He would also develop a way to average out all of the 10000 attempts the AI has in the 10000-navigation setting. This would provide a clearer picture of how well the code preforms.
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bool loop = true; //This line of coc
int horizontal = 18;

int vertical = 1; //These 2 lines of
srand(time(NULL)); //This line of coc
int random = @ + (rand() % (3 - @ + 1));
moveresults mr = moveresults: :ok; 7
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while (loop == true) { //Keeps the loop running until the while loops completed
if (CheckComplete(nr)) {  //Checks to see if the maze is complete

Results();

loop = false;

1
random = @ + (rand() % (3 - @ + 1))

//Moves the player left

if (random == @) {
if (6rid::Get6ridsquareContents(horizontal, vertical - 1) != griditen:
Grid: :MovePlayer(movedirection: : left) ;
vertical = vertical - 1;
//Moves the player right
if (random == 1) {
if (6rid::Get6ridsquareContents(horizontal, vertical + 1) != griditen:
Grid: :MovePlayer(movedirection: :right);
vertical = vertical + 1;
i
7/Moves the player up
if (random == 2) {
if (6rid::Get6ridsquareContents(horizontal - 1, vertical) != griditem::wall) {
Grid: :MovePlayer(movedirection: :up) ;

horizontal = horizontal - 1;

J/TF player close to the target, it automatically moves towards the target
if (6rid::Get6ridsquareContents(horizontal, vertical - 1) == griditem::target) {
mr = MovePlayer(movedirection: : left);

| vertical = vertical - 1;

1

if (6rid::Get6ridsquareContents(horizontal, vertical + 1) == griditem::target) {
mr = MovePlayer(movedirection: :right);

vertical = vertical + 1;

3

if (6rid: :GetridsquareContents(horizontal - 1, vertical) == griditen::target) {
| mr = MovePlayer(ovedirection

horizontal = horizontal - 1;
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Evoid Griduavigatorautomatic: stenk() {

i for (int i - 0; i< 10000; i+t) {

Navigate();  //If wished, u
MazeGeneration();
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