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Test Case 1: Starting the next wave

e Test Objective: When the player presses Space and the amount of enemies currently on the
map is zero, then the next wave (or round) begins. Each round is divided into a number of
waves.

e Test Description:

a. There will be a variable that counts the number of enemies still on the map.

b. The tester shall verify that this number is accurate, given the number of enemies on
the screen.

c. Ifthis number is not zero, then pressing Space will do nothing.

Test Conditions: See Test Environment; Windows 7 and a keyboard.

Expected Results: The game correctly moves to the next round.

Tested By: David Moore

Tested Date: 11/25/2014

Actual Test Results: Passed. The waves do not start while enemies currently exist, and start

when Enter is pressed and the number of existing enemies is 0.

Test Case 2: Choosing the tower made available to add to the map

e Test Objective: Player will be able to build a certain tower based on the number of enemies
killed so far.
e Test Description:
a. There will be a variable that counts the number of enemies the player has killed with
their towers.
b. Every time this variable reaches a certain number, the player will be able to build one
new tower in the spot of their choice
= Except at the beginning, where the player will be allotted a few free towers to
start their defense.
c. The tester will play the entire level to verify that the towers only become available
when they are supposed to (after the set amount of enemies have been killed).
e Test Conditions: See Test Environment.
Expected Results: The game correctly calculates which tower the player can build based on
the number of enemies killed.
Tested By: Jonathan Bennett
e Tested Date: 11/19/2014
Actual Test Results: Invalid. This feature was changed during development. The ability to
build towers is no longer based on the number of enemies killed so far. It was replaced with
an in-game currency system.

Test Case 3: Adding towers to the map

e Test Objective: Player can add towers to the map to defend their buildings.
e Test Description:
a. Player will be able to add towers in a grid-based fashion.
b. When the player hovers over a square that is free from obstructions, they will see a
green highlight to show them they can place a tower there.
= Tester shall observe an unobstructed square, and verify the highlight color is
green.



c. Ifthey cannot place the tower there because there is an obstruction, the area will be
red instead.
= Tester shall observe an obstructed square, and verify the highlight color is red.
Test Conditions: See Test Environment.
e Expected Results: The player successfully adds a tower to the map that can help defend the
player’s buildings.
Tested By: Megan Postava
Tested Date: 11/25/14
e Actual Test Results: Passed. Towers are able to be added in a grid-based fashion. Grid
highlighting was not implemented, so that part of the test is invalid.

Test Case 4: Disallowing player from blocking the enemy’s path with towers

e Test Objective: The player cannot place a tower in a spot that would block the enemy’s path
to the player’s buildings.
e Test Description:
a. Players can add towers to the map while enemies are moving through the map.
b. At no point will a player be allowed to place a tower if placement of the tower in that
spot would entirely block the enemy’s path.
c. This will be calculated by making sure the enemy’s A* path can always find a route to
the player’s buildings.
d. A message will be shown telling the player they cannot place the tower there.
e. The tester shall try to block the enemy’s path with a tower at multiple places.
f.  The tester will verify that the enemies are always able to find a route around the
tower.
e Test Conditions: See Test Environment.
e Expected Results: If the player tries to place a tower in an invalid spot, a display message will
be shown and they cannot build the tower there.
e Tested By: Megan Postava
Tested Date: 11/25/14
e Actual Test Results: Passed. Player can add towers during gameplay. Towers can only be
placed on buildings, so it is impossible to block the path of an enemy.

Test Case 5: Calculating enemy strength

e Test Objective: Enemies will become stronger depending on the round and wave number.
e Test Description:
a. Each subsequent round of each subsequent wave will get gradually more difficult.
b. This is done by increasing the hit point and speed variables of the enemies.
= The tester shall verify that each enemy spawned has a higher hit point (health)
and speed value.

c. Some waves of enemies will be more powerful simply because there are more
enemies spawned, and other waves will be stronger because the enemies actually get
stronger.

d. Theincreases in hit points and speed are calculated by a function of the round and
wave numbers.

= The tester shall verify that the calculated values match the expected values.
e Test Conditions: See Test Environment.



Expected Results: The enemies will grow stronger over time.

Tested By: Jonathan Bennett

Tested Date: 11/25/2014

Actual Test Results: Failed. There are enemies of varying strength and speed for each type,
but the enemies do not become stronger depending on the round and wave number.

Test Case 6: Spawning the enemies

e Test Objective: Enemies will spawn based on the wave number.
e Test Description:

a. During each round, a certain number of enemies will spawn.

b. The number spawned will be a function of the round number; at higher rounds, more
enemies will be spawned.

c. The tester shall verify that the number of enemies spawned matches the expected
value based on the game design documents. The entire level(s) must be played to
verify these numbers.

e Test Conditions: See Test Environment.
Expected Results: The enemies spawn at the correct location when each wave of each round
begins.
Tested By: David Moore

e Tested Date: 11/25/2014
Actual Test Results: Passed. The game is correctly spawning multiple enemy types from the
designated spawn points based on the wave number.

Test Case 7: Controlling enemy spawn rate

e Test Objective: Enemies will spawn at a certain rate based on the type of enemy and the
wave number.
e Test Description:

a. When enemies are spawning, they must not spawn too quickly nor too slowly, for this
would adversely affect the difficulty of the game.

b. Instead, a middle-ground must be found: as the player reaches higher rounds and
waves, the enemy’s spawn rate will incrementally increase.

c. This will also be dependent upon the type of enemy.

d. The tester shall verify that the spawn rate of every enemy in the game matches what
is specified in the desigh documents. Furthermore, the subjective opinions of testers
will be collected to help balance the game for difficulty and enjoyment.

Test Conditions: See Test Environment.

Expected Results: The enemies will spawn faster at higher rounds and slower at lower ones.
Tested By: Jonathan Bennett

Tested Date: 11/25/2014

Actual Test Results: Passed. The enemy spawn rate increases slightly (approximately 0.1
enemy per second) with each round.

Test Case 8: Enemies move toward the player’s buildings

e Test Objective: After spawning, the enemies will begin moving using A*.
e Test Description:



a. During each round, after the enemies spawn, they will use the A* algorithm to move
toward the player’s buildings in order to destroy them.
b. The tester shall verify that each enemy type on every level is moving in the expected
way.
Test Conditions: See Test Environment.
Expected Results: The enemies begin and continue moving toward the player’s buildings.
Tested By: Megan Postava
Tested Date: 11/25/14
Actual Test Results: Passed. Enemies, after spawn, move towards the student union using A*
pathfinding. The concept of heading towards other buildings was not implemented, as the
other buildings do not have health.

Test Case 9: Recalculating enemy paths after a tower is placed

Test Objective: After each tower is placed, enemies will recalculate the path they use to
reach the player’s buildings.
Test Description:
a. Since the player is allowed to place towers while the game is in movement, the
enemies must be able to react to these new tower placements.
b. They will do so by recalculating their path to the player’s buildings each time a new
tower is placed.
c. The tester shall verify that each enemy type on every level is moving in the expected
way with every tower type that is available to be placed.
Test Conditions: See Test Environment.
Expected Results: The enemies correctly calculate a path to the player’s buildings even when
a new tower is placed.
Tested By: Megan Postava
Tested Date: 11/25/14
Actual Test Results: Invalid. Since a tower cannot be placed on the paths of the game, there is
no need for the enemies to recalculate their paths based on tower placement.

Test Case 10: Calculating the strength of the towers’ projectiles

Test Objective: The towers’ projectiles’ strength will be dependent upon the type of tower
built.
Test Description:
a. Each individual tower has a certain type of projectile.
b. Some projectiles are faster than others, some are larger, and still others are more
accurate.
= These values will be chosen depending on the type of tower.
c. The tester shall verify that each projectile’s attributes are set correctly, as according to
the design documents.
Test Conditions: See Test Environment.
Expected Results: Each tower has a unique projectile with its own strengths and weaknesses.
Tested By: William Adkins
Tested Date: 11/25/2014



e Actual Test Results: Passed. Different towers have different strengths, and cause differing
amounts of damage. Displayed by some towers getting one hit kills and others taking multiple
hits to kill the same enemy.

Test Case 11: Spawning the towers’ projectiles

e Test Objective: Player’s towers will shoot projectiles at enemies when they come close
enough.
e Test Description:
a. Each tower the player has placed will shoot projectiles at the enemies. These
projectiles will increase in strength based on the type of tower that was built.
b. There will be a set interval between the tower shooting projectiles where it does not
shoot another projectile.
c. The tester shall verify that this interval is correct for every tower type, as detailed in
the design documents.
Test Conditions: See Test Environment.
e Expected Results: Each tower, when an enemy comes within its attack range, will shoot
projectiles as defense.
Tested By: Megan Postava
Tested Date: 11/25/14
e Actual Test Results: Passed. Each tower targets the nearest enemy within its range. In
addition, the interval for which the tower cannot shoot is based on the level of upgrading the
tower has. The intervals in gameplay match those in the design documents.

Test Case 12: Projectiles damage enemies if hit

Test Objective: Enemies will be damaged upon contact with projectiles.
e Test Description:

a. Player’s towers will shoot projectiles aimed at the enemies.

b. If the projectiles hit them, the enemies will briefly turn a different color and have their
hit point variable reduced.

c. The tester shall verify that the enemy’s health is lowered whenever hit by a projectile,
and that it is lowered by the correct amount according to the tower that shot the
projectile.

Test Conditions: See Test Environment.

e Expected Results: Enemies will have fewer hit points after being hit by a projectile than
before.

e Tested By: Megan Postava
Tested Date: 11/25/14

e Actual Test Results: Passed. When a projectile hits an enemy, it flashes red to show it was hit.
The enemy’s health is correctly lowered, and the enemy will die when the HP hits 0.

Test Case 13: Destroy the projectiles if they go off-screen

e Test Objective: Destroy unnecessary projectiles.
e Test Description:
a. When a tower shoots a projectile, that projectile will disappear if it hits and damages
an enemy.



b. If it does not, and moves off-screen instead, then it can be removed to avoid bogging
down performance.
c. The tester shall verify that the projectiles disappear when moved off screen, and that
the performance of the game plays as expected.
Test Conditions: See Test Environment.
Expected Results: Unnecessary projectiles will be removed from memory.
Tested By: David Moore
Tested Date: 11/25/2014
Actual Test Results: Passed. Bullets are being removed from memory after hitting an enemy
(visually verifiable) and after leaving the screen (observed through debugger).

Test Case 14: Winning the game

Test Objective: Player wins the game.
Test Description:

a. If the round and wave numbers are above a certain value and the player has not yet
lost, then there are no more rounds or waves left and the player has won; a winning
message will be displayed.

b. The tester shall verify that the correct winning message is displayed after they finish
the level.

Test Conditions: See Test Environment.

Expected Results: The player wins the game and can exit.

Tested By: Megan Postava

Tested Date: 11/25/14

Actual Test Results: Invalid. Due to a suggestion, the game now exists in “infinite” mode,
where there is no end to enemy waves. The game is over when the grade is lowered to 0.

Test Case 15: Losing the game

Test Objective: Player loses the game.
Test Description:

a. If all of the player’s buildings have been destroyed, or the player’s base (the Student
Union) is destroyed, then a losing message will be displayed and the player will be
able to restart the game.

b. The losing condition will be based on a variable that counts the number of buildings
the player has, and if it reaches zero, this condition is triggered.

c. The tester shall verify the correct losing message is displayed when the appropriate
buildings are destroyed.

d. The tester shall verify that the variable condition is being triggered correctly.

Test Conditions: See Test Environment.

Expected Results: The player loses the game and can choose to restart.

Tested By: Megan Postava

Tested Date: 11/25/14

Actual Test Results: Passed. The game loses when the grade is lowered to 0, with no input
from any other buildings than the student union. A losing message is displayed, and allows the
player to restart.




Test Case 16: Graphics display correctly

Test Objective: Verify that the graphics display correctly on multiple video cards and
computer configurations.
Test Description:

a. On each test computer, every menu and level needs to be played and visually
inspected to ensure every piece of game artwork (map, towers, enemies, etc.) are
displayed correctly.

b. A correct display means that each piece is shown using the expected colors,
animation, size, frame-rate (smoothness of gameplay), and resolution.

c. The tester(s) shall verify that each aspect of the graphics is displaying correctly.

Test Conditions: See Test Environment.

Expected Results: The graphics of the video game display consistently across all machines.
Tested By: David Moore, Megan Postava, Jonathan Bennett, William Adkins, Miguel Corona,
Katie Jurek, and volunteer beta testers

Tested Date: 11/24/2014

Actual Test Results: Passed. (DM) Passed. (MP) The game has been successfully tested and
played on over ten different computer configurations.

Test Case 17: Add points to score

Test Objective: Give the player the ability to earn points for their efforts.
Test Description:
a. To track the progress and efficiency of the player, points are added to their score as
they defeat enemies.
b. The tester shall verify that the score is being appropriately updated as enemies are
defeated.
Test Conditions: See Test Environment.
Expected Results: The player’s score will increase by the appropriate amounts per enemy.
Tested By: William Adkins
Tested Date: 11/25/2014
Actual Test Results: Passed. As time passes and enemies are defeated the players score
increases properly.

Test Case 18: Able to sync leaderboard score

Test Objective: Give the player the ability to sync their score to the leaderboard server.
Test Description:

a. Inorder to increase competition among human players, a player can save their game
score to an online leaderboard, where their name and score will be shown to other
players.

b. The tester shall verify that their end game score is correctly synced to the server. This
will require checking both the game and server log to ensure the data is synced
correctly on both ends.

Test Conditions: See Test Environment.

Expected Results: The game and web server will contain the same data for the leaderboards.
Tested By: Jonathan Bennett

Tested Date: 11/19/2014



e Actual Test Results: Passed. From the title screen, the player is able to click the scoreboard
button, which correctly loads the current scores from the web database. The player is able to
click a Sync button, which correctly uploads their current high score (if one exists) into the
database. This information is reflected on the screen and in the database, as desired.



