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Foreword

This document is the last document that we submitted to Dr. Liam Peyton as part of the SEG 4000 project course.  During this course, we have submitted three other documents, namely the project proposal, the requirements document and the design document.  This document is intended to present the conclusion and results of our project.

This text is separated into 6 sections.  The first one will take the reader through the results of our quality assurance tests, and will prove that all requirements have been met.  The second part will provide a brief summary of the project, and will explain what challenges we have met and how we dealt with them, what lessons we have learned, and what future steps could be undertaken to further improve the game.  The third section will step through a small demonstration to illustrate to the user how the software is used and how the game is played.  Several screenshots will be provided.  Finally, we will proceed with the member contributions part and the conclusion.

We will now proceed to the quality assurance report.

1. QA Report
Testing has been carried out in the traditional unit-component-integration-system testing fashion for components to which it applied.  Automatic testing drivers were created for the Physics, Collision Detection and Network components, but such testing could not be applied to the User Interface and Rendering modules since these required human interaction for verification and validation.  However, manual tests were performed on these components.

1.1. Unit Tests

1.1.1. The Physics Unit Testing Results

The results are either P for Passed, F for Failed or NA if the method did not exist at the time of the test.

	Tested Method
	Test Scenario
	P/F

Oct
	P/F

Dec

	Constructor
	Create a new physics object and pass it to it predefined vectors for acceleration, speed and position respectively.  Then, ensure the properties are set as desired.
	P
	P

	SetSpeed
	Set the speed and verify result
	P
	P

	Set Acceleration
	Set the acceleration and verify result 
	P
	P

	SetRotation
	Set the rotation and verify the result.
	P
	P

	Update
	Set the position, speed and acceleration of a physics object to predefined values and simulate 3 seconds time.  Ensure that the speed, acceleration and position properties are as expected after the 3 seconds (the object should have progressed in space).
	F
	P

	IsSynchedWith
	Set two physics to synched values and verify that the result is True.
	NA
	P

	IsSynchedWith
	Set two physics to unsynched values and verify that the result is False.
	NA
	P

	ToPacketFormat
	Set a physics object’s attributes to predefined values and convert it to packet format (string).  Ensure that the output string is as expected.
	NA
	P

	ToPhysicsFormat
	Dependant on ToPacketFormat

If ToPacketFormat test passes, set a physics object’s attributes to predefined values and convert it to packet format (string).  Send the converted string to the ToPhysicsFormat of another physics object, and verify that its properties have been properly set.
	NA
	P

	ExtractTimeStamp
	Dependant on ToPacketFormat

Set a physics object’s timestamp to a predefined value.  Convert it to packet format and then use this function to extract the timestamp from the packet.  Ensure it has the right value.
	NA
	P


1.1.2. The Network Unit Testing Results

The results are either P for Passed, F for Failed or NA if the method did not exist at the time of the test.

1.1.2.1 Basic Network Testing 


These tests cases where use for the basic network protocol within the WaveWar game, which were used with Network_Manager, Network_Client, Network_Server and Packet_Manager.    Basically, it is the game core engine, its only purpose is to send any type of packet, and receive them.

	Tested Method
	Test Scenario
	P/F

Oct
	P/F

Dec

	Server Initialization

(Constructor, init)
	Give the server its port to listen to, and the amount of player the game will contain.  From this point, the server waits for the amount of client connect, which is player count minus one.
	P
	P

	Client Initialization

(Constructor, init)
	Give the client the server’s port and IP address where the server is waiting for connection.
	P
	P

	Handshake

(sendInitACK, receiveInitACK)


	When server has all the client it needs, it sends an acknowledgement to each clients.  The clients receives this notification, and therefore know they are connected and with which player ID.  
	P
	P

	Start Game

(start)
	Server sends a start of game notification to each of its client.  Clients sleeps until server sends a start notification when using this function.


	P
	P

	Stop Game

(stop)
	Server sends a stop notification to all of its clients, and then stops.  The client sends a stop notification to the server and then stop when the use this function.
	P
	P

	Client send

(send)
	Client sends packet to the server
	P
	P

	Server send

(send)
	Server sends packet to the desired client
	P
	P

	Server sendAll

(sendAll)
	Server sends packet to all of its clients.
	P
	P

	Packet Reception

(receive)
	Server or client receive packet and retrieve the data within.
	P
	P

	Resolving Host (resolve_host)
	Resolving the hostname to its IP address.
	NA
	P

	Resolving IP (resolve_ip)
	Resolving the IP address to its hostname.
	NA
	P


1.1.2.2 Game Network Testing 


These tests cases where use for the game protocol within the WaveWar game, which were used with Abstract_Game, Game_Client, Game_Server and Packet_Manager.  Basically, its only purpose is to synchronize all players with each other using the game logic.

	Tested Method
	Test Scenario
	P/F

Oct
	P/F

Dec

	Game Initialization

(Constructors, inits)
	Give the server its port to listen to, and the amount of player the game will contain.  The server waits for all client to connect, and sends him all there boats’ physic information.  When all this information is received, the server synchronizes its clients by sending them all boats’ physic of each player.

Give the client the server’s port and IP address where the server is waiting for connection.  The client sends its boats’ physic to the server and waits for this server to send back all the other players information.
	NA
	P

	Start Game

(start)
	Server sends a start of game notification to each of its client.  Clients goes to sleep until server sends a start notification when using this function. Furthermore, a flag is set indicating that the network as started.
	NA
	P

	Stop Game

(stop)
	Server sends a stop notification to all of its clients, and then stops.  The client sends a stop notification to the server and then stop when the use this function.  Furthermore, a flag is set indicating that the network as stop.
	NA
	P

	Movement Synchronization

(verifyMovement)
	Sends all boats/projectiles information that have been updated in the last iteration of the game (A frame virtual time)
	NA
	P

	Update Synchronization

(updateTraitement)
	On the server side, it updated objects (Boat/Projectile) for this game and the world according the new object just created.  

It is a blocking call up to 100 received packets.  After worth, it let the control go in order for the player to continue playing the game.  Therefore, it does not block when enormous quantity of packets is received by the client.
	NA
	P

	Collision Synchronization

(collisionTraitement)
	Substract “life” points from objects (Boat) for this game.  

· Destroy the object if object “life” is 0 (dead).

In this release of the game, boats have only one “life” point, therefore they are dead when a collision is successful.


	NA
	P

	Object Creation

(createTraitement)
	Used to create objects (Projectiles/Boats) following all the game rules, the world will then be updated accordingly.
	NA
	P

	Object Destruction

(destroyTraitement)
	Used to destroy objects (Projectiles/Boats) following all the game rules, the world will then be updated accordingly.
	NA
	P

	Game Won

(winTraitement)
	Sending a wining notification on the network, letting all other players know who won the game. 
	NA
	P

	Game Lost

(lostTraitement)
	Sending a losing notification on the network, letting all other players know who just been killed within the game. 
	NA
	P

	Network Status
	Functionality to know if the network is still running, and the status of the player using this section of the network.
	NA
	P

	Cyclic Redundancy Check

(sendCRC, crcTraitement)
	On the client side we send a CRC when we did not received any packet from the server for a period of 10 seconds.  This CRC’s packet contains all the Boats IDs and Projectiles IDs know by the client sending the CRC.

On the server side, when receiving a CRC packet the server checks if the client is synchronized with all the other player.
	NA
	P


1.1.2.3 Refactored Network Testing

	Tested Method
	Test Scenario
	P/F

Oct
	P/F

Dec

	Packet Creation

(create)
	Used to create all required game’s packets in their own format.  Therefore, memory allocation is done within the same class.
	P
	P

	Packet Destruction

(destroy)
	Used to destroy all game’s packets created using the create function.  Therefore, memory destruction is done within the same class.
	P
	P

	Leakage Prevention

(statistics)


	Use to display the memory statistics for this instance of the network.  Gives the number of memory allocated and destroyed, etc.
	NA
	P

	Network Stress Test
	Used to know how many packets may be sent per second.
	P
	P


1.2. Ad-Hoc Tests

Some components could not be tested as separate components, as in the case of the physics and network modules.  The test results for these components are shown here.

1.2.1. The Rendering Engine

	Feature
	Test Scenario
	P/F

Oct
	P/F

Dec

	Visual

	
Environment




	Model Loader
	Load, display and rotate a model.
	P
	P

	Animated Water
	Display water and move and rotate camera.  Verify that the waves move consistently with time.
	P
	P

	Projectile Rendering
	Used trigger-happy players to fire as many projectiles as possible.  Verify that the frames per second figures stay above stated requirement.
	F
	P

	Bird Rendering
	Display birds and move and rotate camera.
	P
	P

	Skybox Rendering
	Display the skybox and move and rotate camera.
	P
	P

	Snow Particles
	Display the snow and move and rotate camera.

Verify that the snow moves consistently.
	P
	P

	Explosion Particles
	Aim and fire the cannon at the water.  Ensure the explosion displays appropriately, at the appropriate time.
	F
	P

	Explosion Particles
	Aim and fire the cannon at a boat.  Ensure the explosion displays appropriately, at the appropriate time.
	F
	P

	
User Inputs

	Boat Selection
	Once the boats are displayed, place cursor over a boat and press the middle mouse button.
	F
	P

	“Tab” Key
	From the top view

Select a boat and press the “Tab” key.  The Firing view should be displayed.
	F
	P

	Cannon Aiming
	Once in the firing view, moving the mouse moves the cannon in conjunction with its movement.
	NA
	P

	“Tab” Key
	From the firing view

Press the “Tab” key.  The Top view should be displayed.
	F
	P

	“Tab” Key
	From the freeform cam view

Press the “Tab”key.  The Top view should be displayed.
	P
	P

	“Tab” Key
	From the top view

Press the “Tab”key.  The freeform view should be displayed.
	P
	P

	“Tab” Key
	From the freeform view

Select a boat and press the “Tab” key.  The Firing view should be displayed.
	F
	P

	Boat Speed
	Dependant on Boat Selection

Select a boat and change its speed to a higher value.  Ensure the boat position values change faster than before.
	F
	P

	“F” Key
	Fires only in the Firing View
	F
	F

	“F” Key
	Ensure a projectile is fired when F is pressed in the firing view.
	F
	P

	“D” Key
	Dependant on Views

Dependant on Boat Selection

Dependant on Boat Speed

From the top view, select a boat, give it a non-zero speed, press the “D” key, click in the direction that you want the boat to take and ensure that it rotates and moves towards the selected location.
	F
	P

	“M” Key
	After pressing M in the freeform view, press the left mouse button and ensure the camera moves forward.
	P
	P

	“M” Key
	After pressing M in the freeform view, press the right mouse button and ensure the camera moves backward.
	P
	P

	“M” Key
	Camera movement should not work in firing view.
	NA
	P

	“R” Key
	After pressing R in the freeform view, press the left mouse button, drag and release the mouse button.  Ensure the camera rotates in the direction of the drag.
	P
	P

	“R” Key
	Camera rotation should not work in firing view.
	NA
	P

	“Esc” Key
	Press the “Esc” button and ensure that the game exits properly.
	P
	P

	Audio

	Music
	Load the game and verify that the music is playing.
	NA
	P

	Firing Sound
	Dependant on Firing View

While in firing view, press “F” and ensure the cannon sound is played as the projectile is fired.
	NA
	P

	Splash Sound
	Dependant on Firing View

While in firing view, aim towards the water and press “F” and ensure the splash sound is played as the projectile hits the water.
	NA
	P

	Crash Sound
	Dependant on Firing View

While in firing view, aim towards a boat and press “F” and ensure the crash sound is played as the projectile hits the boat.
	NA
	P

	Boat Selection Sound
	Dependant on Boat Selection

Ensure the boat selection sound is played when a boat is selected.
	NA
	P

	Game Start Sound
	Ensure the game start sound is played as the game starts.
	NA
	P


1.2.2. The GUI Module

This section displays the output of the GUI module components unit tests.

1.
Unit Testing for Class UIButton

log file name:  buttonTestFile.txt
Date: November 15, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status

P/F

	UIB 1.1 
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	
	Passed

	UIB1.2
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	NOT DONE, SINCE NOT NEEDED FOR BASIC REQUIREMENTS
	Not done

	UIB 1.3
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =0

Button was released, enable flag = 0
	** bug the button triggers the the callback function event if the button is disabled **
	Failed

	UIB1.4
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =0

Button was released, enable flag = 0
	NOT DONE, SINCE NOT NEEDED FOR BASIC REQUIREMENTS
	Not done


2.
Unit Testing for Class UIButton

log file name:  buttonTestFile.txt
Date: Noverber 17, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status

P/F

	UIB 1.1 
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	
	Passed

	UIB1.2
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	NOT DONE, SINCE NOT NEEDED FOR BASIC REQUIREMENTS
	Not done

	UIB 1.3
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =0

Button was released, enable flag = 0
	Notice that the callback function is not called since the button is disabled
	Passed

	UIB1.4
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =0

Button was released, enable flag = 0
	NOT DONE, SINCE NOT NEEDED FOR BASIC REQUIREMENTS
	Not done


3.
Unit Testing for Class UISlider

log file name:  buttonTestFile.txt
Date: Noverber 20, 2002

Tester: Mohamed Benmouffok

Log file name: sliderEventTest.txt
	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UISL 1.1 
	Visual
	Left-Click in the middle area of the slider
	1. Green elongate up to about the middle of  the slider’s

2. Digital representation of the speed should be about 50


	This test case and the next one can be done at the same time
	Passed

	UISL 1.2 
	Infile
	Left-Click in the middle area of the slider
	Slider value: 50

Slider label: 50
	Testing middle
	Passed

	UISL 1.3 
	Visual
	Left-Click on MAX area
	1. Green rectangle elongates to the maximum

2. Digital representation of the speed should indicate 100


	This test case and the next one can be done at the same time 
	Not done yet

	UISL 1.4 
	Infile
	Left-Click on MAX area
	Slider value: 100

Slider label: 100
	Testing upper bound
	Not done yet

	UISL 1.5
	Visual
	Left-Click on MIN area
	1. Green rectangle disappear

2. Digital representation of the speed should indicate 0


	This test case and the next one can be done at the same time 
	Not done yet

	UISL 1.6
	Infile
	Left-Click on MIN area
	Slider value: 0

Slider label: 0
	Testing lower bound
	Not done yet


Date: Noverber 25, 2002

Tester: Mohamed Benmouffok

Log file name: sliderEventTest.txt
	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UISL 1.1 
	Visual
	Left-Click in the middle area of the slider
	3. Green elongate up to about the middle of  the slider’s

4. Digital representation of the speed should be about 50


	This test case and the next one can be done at the same time
	Passed

	UISL 1.2 
	Infile
	Left-Click in the middle area of the slider
	Slider value: 50

Slider label: 50
	Testing middle
	Passed

	UISL 1.3 
	Visual
	Left-Click on MAX area
	3. Green rectangle elongates to the maximum

4. Digital representation of the speed should indicate 100


	This test case and the next one can be done at the same time 
	Passed

	UISL 1.4 
	Infile
	Left-Click on MAX area
	Slider value: 100

Slider label: 100
	Testing upper bound
	Passed

	UISL 1.5
	Visual
	Left-Click on MIN area
	3. Green rectangle disappear

4. Digital representation of the speed should indicate 0


	This test case and the next one can be done at the same time 
	Passed

	UISL 1.6
	Infile
	Left-Click on MIN area
	Slider value: 0

Slider label: 0
	Testing lower bound
	Passed


4.
Unit Testing for Class UIInputBox

Date: November 3, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UIinp 1.1 
	Visual
	Click on the input box
	The cursor should appear indicating that the input box is focused.
	Testing Focus

Functionality
	Passed

	UIinp 1.2 
	Visual
	(continuing UIinp1.1)

- Type 6 alpha-numerique keys


	1. The alpha-numerique keys should appear on the input box area

2. Cursor is always be in front of the last typed key
	Cursor stays at the first position
	Failed

	UIinp 1.3 
	Visual
	(continuing UIinp1.2)

- Type  alpha-numerique keys until the the input box is full
	When the input box is full, the cursor should disappear.
	Cursor stock at first position
	Failed

	UIinp 1.4 
	Visual
	(continuing UIinp1.3)

Continue typing eventhough the cursor is invisible
	The input box should ignore any keys typed when its maximum capacity is reached
	User can type out bound
	Failed

	UIinp 1.5
	Visual
	(continuing UIinp1.4)

Press back space key until all the keys provious pressed are earased
	Each time back space is pressed the last alpha-numerique  key entered should disappear. 
	Back space
	Passed

	UISL 1.6
	Infile
	(continuing UIinp1.4)

Press back space eventhough no more letter are in the input box
	Slider value: 0

Slider label: 0
	Cursor out of bound 
	Failed


Date: November 5, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UIinp 1.1 
	Visual
	Click on the input box
	The cursor should appear indicating that the input box is focused.
	Testing Focus

Functionality
	Passed

	UIinp 1.2 
	Visual
	(continuing UIinp1.1)

- Type 6 alpha-numerique keys


	3. The alpha-numerique keys should appear on the input box area

4. Cursor is always be in front of the last typed key
	
	Passed

	UIinp 1.3 
	Visual
	(continuing UIinp1.2)

- Type  alpha-numerique keys until the the input box is full
	When the input box is full, the cursor should disappear.
	
	Passed

	UIinp 1.4 
	Visual
	(continuing UIinp1.3)

Continue typing eventhough the cursor is invisible
	The input box should ignore any keys typed when its maximum capacity is reached
	
	Passed

	UIinp 1.5
	Visual
	(continuing UIinp1.4)

Press back space key until all the keys provious pressed are earased
	Each time back space is pressed the last alpha-numerique  key entered should disappear. 
	
	Passed

	UISL 1.6
	Infile
	(continuing UIinp1.4)

Press back space eventhough no more letter are in the input box
	Slider value: 0

Slider label: 0
	
	Passed


5.
Unit Testing for Class UISessionWindow 

Date: November 20, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UISW 1.1 
	Click the wavewar executable
	Wavewar Session should appear with three button labeled:

1.Connect As Server

2.Connect As Client

3.Quit

1. 
	
	Passed

	UISW 1.2 
	Left-click the button labeled “Connect As Server Button”
	The Start as Server Window should appear.on top of the Session Window
	
	Passed

	UISW 1.3
	(Continuing UISW1.2)

-Left-click the button labeled “back” the to return to the session window

 
	The Start As Server Window should disappear and the user should be back to the Session Window 
	
	Passed

	UISW 1.4 
	(Continuing UISW1.3)

-Left-click the button labeled “Start As Client” 


	The Start As Client Window should appear on top of the session window.
	
	Passed

	UISW 1.5
	(Continuing UISW1.4)

-Left-click the button labeled “back” the to return to the session window


	The Start As Client Window should disappear and the user should be back to the Session Window
	
	Passed

	UISW 1.6
	(Continuing UISW1.5)

-Left-click the button labeled “Quit”


	The application should close.
	
	Passed


6.
Unit Testing for Class UIConnectWindow

Date: November 22, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UICW 1.1 
	(Continuing UISW1.2)

-left click the input box labeled “player name”

-Type the player name

in the input box labeled “player name”.
	-Input box labeled “player name” should be on focus

- The player name should appear in the input box

2. 
	
	Passed

	UICW 1.2 
	(Continuing UICW1.1)

-left click the input box labeled “Host IP”

-Type the host ip.
	-Input box labeled “Host IP” should be on focus

- The host ip should appear in the input box


	
	Passed

	UICW 1.3
	(Continuing UICW1.2)

-left click the input box labeled “Port”

-Type the Port where the host is currently listening.
	-Input box labeled “Port” should be on focus

- The Port  should appear in the input box


	
	Passed

	UICW 1.4
	(Continuing UICW1.3)

-Left-click the button labeled “Connect To Server”

 
	The Connect Window should appear on top of the  “Connect As Client” window, indicating the ip of the host the user attempts to connect. 
	*** bug must click twice on the “connect” button before the “Connect” window appears***
	Failed

	UICW 1.5 
	(Continuing UISW1.4)

-Left-click the button labeled “Cancel” 


	The Connect Window disappears, and the user is back to the “Connect As Client” window.
	Since previous test case failed
	Not tested Yet


Date: November 26, 2002

Tester: Mohamed Benmouffok

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UICW 1.1 
	(Continuing UISW1.2)

-left click the input box labeled “player name”

-Type the player name

in the input box labeled “player name”.
	-Input box labeled “player name” should be on focus

- The player name should appear in the input box

3. 
	
	P

	UICW 1.2 
	(Continuing UICW1.1)

-left click the input box labeled “Host IP”

-Type the host ip.
	-Input box labeled “Host IP” should be on focus

- The host ip should appear in the input box


	
	P

	UICW 1.3
	(Continuing UICW1.2)

-left click the input box labeled “Port”

-Type the Port where the host is currently listening.
	-Input box labeled “Port” should be on focus

- The Port  should appear in the input box


	
	P

	UICW 1.4
	(Continuing UICW1.3)

-Left-click the button labeled “Connect To Server”

 
	The Connect Window should appear on top of the  “Connect As Client” window, indicating the ip of the host the user attempts to connect. 
	
	P

	UICW 1.5 
	(Continuing UISW1.4)

-Left-click the button labeled “Cancel” 


	The Connect Window disappears, and the user is back to the “Connect As Client” window.
	
	P


7.
Unit Testing for Class UIServerWindow

Date: November 26, 2002

Tester: Mohamed Benmouffok

No log files is available with this class, all testing has been done visually.

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UICW 1.1 
	(Continuing UISW1.2)

-left click the input box labeled “player name”

-Type the player name

in the input box labeled “player name”.
	-Input box labeled “player name” should be on focus

- The player name should appear in the input box

4. 
	
	Passed

	UICW 1.2 
	(Continuing UICW1.1)

-left click the input box labeled “Host IP”

-Type the host ip.
	-Input box labeled “Host IP” should be on focus

- The host ip should appear in the input box


	
	Passed

	UICW 1.3
	(Continuing UICW1.2)

-left click the input box labeled “Port”

-Type the Port where the host will listen
	-Input box labeled “Port” should be on focus

- The Port  should appear in the input box


	
	Passed

	UICW 1.4
	(Continuing UICW1.3)

-Left-click the button labeled “Wait For Clients”

 
	The Listen Window should appear on top of the Connect “Connect As Server” window, indicating the ip of the host the server listens for client to connect. 
	No real network connection is attempted, since network component is not integrated yet.
	Passed

	UICW 1.5 
	(Continuing UISW1.4)

-Left-click the button labeled “Cancel” 


	The Listen Window disappears, and the user is back to the “Connect As Server” window.
	
	Passed


2. Project Summary

2.1. Original Objectives and Requirements

The original objective was to develop a naval battle game that would provide a realistic experience for game enthusiasts.  All but three of our initial key requirements were met.  The controller and key configuration requirements, game continuation and boat damage requirements were cancelled, either because they were pre-empted by other requirements or time constraints had to be respected.  Of course all requirement changes were subject to acceptance by our customer.  However the main objective has always remained unchanged, and we believe this objective has been fulfilled.

Some nice-to-have features have been implemented.  For example, there is now music and sound during the game play.  Explosions are displayed when collisions happen and, as mentioned before, the frame rate and polygons per second minimum figures are generally largely exceeded.


2.2. Challenges and Choices

The complexity of our project has inherently brought us numerous challenges ranging from small difficulties to serious setbacks.

2.2.1. The User Interface Library

The UI library proved to be a lot more challenging than expected.  We originally thought that the use of an external vendor’s library would assist us in creating the user interface.  However it proved incompatible with OpenGL, and we had to generate our own UI library from scratch.  This was a serious setback, and a lot of time had to be spent creating this library.  However we are quite satisfied with the outcome given the amount of time left when the setback occurred.  Our own UI library implements every UI-related requirement, and so there is no reason to be unsatisfied.

2.2.2. University Equipment Not Appropriate For Our Purposes

During the second semester, we had originally thought to set up our working environment in the newly built SITE lab.  After further investigation, however, we regretfully admitted that the SITE lab was unsuitable for our purposes.  

First of all, the computers in the lab were not equipped with graphic cards meeting our requirement.  Therefore, our game could only run with very limited visual effects.  However, it could still be suitable to develop, say, the network or any other underlying layer of code.


Second, SITE’s lab responsible would not grant us SSH access to our CVS server because of security concerns.  Without this access there was no way we could work because we could simply not access our code.  We could have used another method, like burning it to a CD at home and bringing it on days where we were scheduled to work, but we were risking corrupting our version control.  We decided to each work our own separate ways, and meet once in a while and bring our computers to merge our code and work together to help resolve each other’s problems.  


2.2.3. Learning the Language

A few of us were not familiar with C++, the language we had chosen to implement the program.  There was a learning curve involved in writing the program with this language, but it was rapidly mastered by all members and we all soon became proficient, because of its similarity with C++ and Java, which were well-known by all of our members.


2.2.5. Octree Algorithm

Some complex algorithms had to be replaced by more simple approximations.  One such example is the octree.  The octree, which is the usual data structure used in collision detection, has the benefit of augmenting precision and performance during that operation.  However, it is quite complex to implement and so was replaced by a simple sphere, which is trivial to implement and use for collision detection but penalizes performance and precision.  In our case, after implementing collision detection with a sphere instead of an octree, performance tests have shown that the frames per second rendering figure was still way above the minimal requirement, and usability testing has determined that precision was still very acceptable.


2.2.4. Time Constraints

As with any project, time constraint was an important issue.  We did not expect such a heavy workload in both our fourth year semesters and were a bit taken aback by the small amount of time left for this project after all our weekly assignments were completed.

We responded to this threat by completely reorganizing our requirements’ priorities in September.  By prioritizing our requirements, we were able to eliminate those that were not necessary to our customer and focus the remaining time on the more basic and important requirements.  This also had a motivational aspect in the sense that the remaining workload all of a sudden seemed more acceptable, and we felt better prepared to handle it.

2.3. Lessons Learned

In this section we will discuss what has been learned during the project.   We shall also explain what we would have done differently if we had the opportunity to start again from the beginning.


2.3.1. SourceForge, CVS and Configuration Management

One of the positive things that have come out of this project is the realization of the importance of configuration management using tools such as SourceForge and CVS.  SourceForge’s website has proven to be an invaluable tool where we could store and access the most recent version of the project, even if we all worked at different places and different times.  Its CVS functionality, used for configuration management, identified each release of a source code file with a number, and arranged for mergers whenever two team members had worked on the same source file.  It was then easy to verify if we had the latest version of a given source code file by simply comparing which version number we had locally with the one that rested in SourceForge’s CVS repository.  However, the CVS tool has proven to be very difficult to configure and is worth the time only for long and relatively large-scale projects such as ours.

However, during the very last moments of the project, SourceForge went through a reorganization of their servers and in the process seems to have lost our documentation.  It is important not to rely too much on external repositories and to always conserve a backup locally.  It would be preferable to assign one team member to be in charge of this task.  This person should also backup the directory structures and filenames as they exist on the server (to prevent broken links) so that it can be easily reproduced should data be accidentally removed from the server.

2.3.2. Doxygen

We used Doxygen to automatically generate our design from the source code.  However, two flaws came to show with the use of Doxygen.  First, a flaw in the code generates a flaw in the design documents even if the original design did not contain that flaw.  The second flaw is that Doxygen generates the design diagrams in a format that is not standardized in the software industry (unlike UML, which is more generally accepted).  However the organization of the generated documentation is very good.


2.3.3. Project Management

It was the first time that we had to organize a project from beginning to end, and it has proven to be a challenging experience.  A failure to account for setup and documentation time allowance has proven to be costly, and our first recommendation to another team starting off on a project like ours would be to make sure to account for this time and include it in their project completion time estimation.  We also did not expect two such fully loaded semesters workload-wise, and so the time we had estimated to spend on the project was considerably reduced.  We had also expected to get much of the project done during the summer months, an expectation that never materialized.

A good move that we made was to prioritize our requirements into three levels: basic, medium and advanced.  The basic requirements are required to have a working system.  The medium ones actually make the game enjoyable and the advanced requirements are the nice-to-have ones, completely esthetic and with the sole purpose of making the game more nice to look at.  We carried out this exercise when we wrote the design document in September, and it let us concentrate on the basic requirements first, moving on to the medium ones, from that point on.  Very few of the advanced requirements were implemented, which shows that our requirements prioritization scheme has worked.  Having known the benefits of this activity, we would have done this at the very beginning of the project, and we definitely recommend any team to do the same as early as possible.


2.4. Achievements

We designed and implemented a game that was challenging and realistic.  The real-time aspect was extremely well implemented and the game is smooth.  The real-time performance generally exceeds the requirement, even on a sub-requirement computer.  


2.5. Deployment

The Wavewars executable will be ran directly from a compact disk.  Wavewars requries certain libraries to execute; all these required libraries will be available on the CD along with the executable so that no installation will be required.  The deployment will therefore be made as simple as possible.


2.6. Future Steps


2.6.1. Optimizations

Some of our algorithms could certainly be optimized.  Implementing an octree instead of the sphere based collision detection, or any of the advanced feature would make the game even more enjoyable and precise, and would increase the performance.

Using a memory monitoring device while running the system could help us to zoom in on places where memory could be misused or lost.  This would help us to further optimize memory usage by the system.


2.6.2. Functionality

A few steps could be made to enhance the functionality of our software.  A lot of “nice-to-have” features, or advanced requirements, were left out because of time constraints.  For example, a working radar, multi-player support, a pause functionality, configurable controls and joystick support could be interesting additions to future releases.


2.6.3. User Experience

Adding configurable elements such as weather and realism to the game would enhance user experience.  Another good idea would be to add the notion of boat damage, which was one of our advanced requirements.  Boats would have a certain tolerance to attacks, and would have to be attacked a number of times before sinking.  

We had originally planned on making the fleet configurable, with different kinds of boats carrying different types of weapons.  Some boats would be more tolerable to attacks but slower than others, others would have a bigger choice of artillery, and so on.  This would definitely be on the high priority requirements list should another version of the game be released.  It would certainly make the game more enjoyable.

Projectile-to-projectile collision detection should also be implemented for a more realistic game experience.

3. Complete Documents


3.1 Requirements Specifications

The requirements document is important because it explains the main purpose and objectives that were targeted during the realization of this project.  It will help explain later decisions and what it was that we originally strode for.

UPDATE REQUIREMENTS DOCUMENT


3.2 Design Specifications

The design specifications offer explanations of how and why we did things a certain way.  It is certainly an invaluable document for any developer wanting to work on this project, because it offers insight on our rationale.  It goes hand in hand with the implementation.

UPDATE DESIGN SPECS

4. System Demonstration


4.1. Setup

Wavewars being a client-server application, it needs at least two computers to run (it is very impractical to play a two-player game on one computer).  One of the players must first start as a server, and the others will then follow as clients.  This section of the demonstration shows how to complete these steps.



4.1.1. Loading the Application

First, the application must be loaded.  Click on the wavewars.exe file to load the application.  A loading screen identical to Figure 1 will appear, indicating that the application is loading.  The session window in Figure 2 will immediately follow.
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Figure 1: Wavewars Splash Screen

Figure 2: Wavewars Session Window

4.1.2. Server Initialization
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To start as a server, the Session Window Start Wavewars As Server button must be pressed.  Upon pressing it, the Start As Server window will appear.  Enter a player name and a port number.  To start listening for clients, the server must press the Listen button.  The server will then go in listening mode, where it will wait for clients to connect.  

The server will stay in this state until a client has connected.

The Start As Server window.

4.1.3. Client Initialization
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Once the server is initialized and waiting, the clients may be initialized as well.  The process is quite similar to the server.  Clicking on the Start Wavewars As Client button on the Session Window will bring up the Start As Client window.  

The client must then enter his name and host port just as with the server window.  However he must also enter the server’s IP in the Host IP headers.

When the user is done entering all this information, he needs only click the Connect button.  Another window indicating that the connection is in progress should appear, then the three windows will disappear to make place for the game.

All users should now see the main game window and be ready to start playing the game.

4.2. Playing the Game

4.2.1. Camera Views

Wavewars offers 3 camera views: the freeform cam, which is at boat level and in which the user can rotate to have a closer view of his boats, the top view cam, in which the user can view the map from a bird’s eye view, and the firing view, a first-person view from behind the cannon used to fire projectiles to other boats.  Pressing Tab will switch between the top view and the firing or freeform views, depending on whether a boat is selected or not.


The Three Views:
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Cannon View


Freeform View

Top View

4.2.2. Game Start

Upon starting, the player is initially positioned at the center of the map with the freeform view.  He can then look around (by pressing r and a mouse button) and move (by pressing m and a mouse button) .  He can also select a boat by pressing the middle mouse button.  The selected boat will then appear red.  Alternatively, he could press the tab button to access the top view and look at the world from a high perspective.



4.2.3. Selecting a Boat

Boat selection is done by clicking the middle mouse button over a boat in either the top view or the freeform view.  Simply bring the cursor over a boat and click the middle mouse button.
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Figure 3: Unselected Boat



Figure 4: Selected Boat



4.2.4. Changing the Speed

A boat’s speed can be modified by clicking and dragging the speed bar in the context menu once the boat is selected.  The user may set the speed to any value between 0% and 100% by dragging the green bar; 0 is stopped and 100% is full speed.
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Figure 5: The Speed Control Bar and Context Window for the Selected

Boat.



4.2.5. Changing the Direction

A boat’s direction may also be modified once the boat is selected.  Simply press and hold the “D” key on the keyboard and click somewhere in the direction that you want the boat to take, and release the “D” key.  Later on when it is desired for the boat to stop, simply select it again and set its speed to zero.

The left screen shot in the figure below displays the selected boat at its original position.  The user would then press the “D” key and click on the area marked by a red circle.  The boat would then follow the trajectory illustrated by the green line.  The right screen shot shows the result of this operation.  The boat is navigating in the direction of the green line, and its original position is marked by the red line.
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4.2.6. Launching Attacks

The aim of the game is to destroy all the enemy’s ships.  This section describes how to launch attacks.  First, choose the boats that are desired to participate in the attack and position them appropriately.  Then, select the boat with which you want to fire and press the “Tab” key to switch in firing view.

4.2.6.1. Firing the Cannon



The cannon is fired by pressing the “F” key on the keyboard.
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Figure 7: Pressing the “F” key fires the cannon.

4.2.6.1. Aiming the Cannon

Aiming is achieved by simply moving the mouse around.  The cannon will move in conjunction with the mouse.

[image: image12.jpg]B WaveWars (FPS:64.10) Camera (16.63, -1.02, 152.06) °(0.00, 0.00, 0.00)







Figure 6: The Cannon View – Aim by



moving the mouse.

5. Member Contributions

The entire project was divided into 4 grand modules, namely the physics module, the UI module, the networking module and the rendering module.  Each member was assigned one module to work on.

The physics module is composed of the movement calculations which are required to update the object's position given the time.  On top of that, the physics module was responsible for the collision detection calculations which we use on objects.  Pascal Forgues was responsible for this module

The UI module is composed of the various windows needed by the software (Main, Server connection, Client connection, context menu, looser screen, winner screen).  But most importantly, this module also includes the UI library which we had to write throughout the project.  This library could very well be a project on its own and could conceptually be used for other projects.  Mohamed Benmoufok was responsible for this section

The Networking module is the module resopnsible for the integrity of the data.  Its most important functionality is to make sure that both clients are synchronized; that is that both clients maintain the same image of the game at any point in time.  This meant that we had to design our own internal protocol in order for two clients to connect and exchange information.  This module was handled by Stephane Cote.

The last module is the rendering module.  This module is responsible for the visual result we see of the game's state.  It has an object loader (3DS to be more specific).  It's composed of multiple elements: the skybox, snow, explosions, models and many more.  It also contains the code for the water movement's calculations and rendering.  This section was handled by Christopher Tremblay.

The overall workload for each member has been averaged out, that is if a member was in charge of a module requiring less effort than another one, he would work on documentation or help out with another component.  We feel that every member has contributed their fair share of work, and sometimes more, even though it was not easy with the workload of other courses.

6. Conclusion

We conclude by saying that we truly enjoyed working on this project.  This project has given us an opportunity to show what we were capable of and has given us a concrete example to show to future employers.  We are truly amazed at the final result.

Throughout the life of the project, we experience multiple challenges, ranging from superficial to very serious.  However, we have always managed to bounce back on track and have learned tremendously from the experience.  We are now better equipped to prepare for future projects in that we have been exposed to the different challenges that may arise during a project, sometimes from the most unsuspicious places.

We also have enjoyed working together as a team.  As mentioned in the member contributions section, everyone has given his fare share of work and more, and it is always a pleasure to work with motivated people who have the project at heart and who enjoy working on it.

Finally, we can qualify this project as a success.  All requirements, although revised, have been met and sometimes exceeded.  We are sincerely satisfied with the outcome of this project.

Annex 1 : GUI Component Test Setup

GRAPHICAL USER INTERFACE UNIT TESTING

1.Unit Test Framework

Unit testing has been done on the most important widgets.  These widgets were needed to fulfill the basic GUI requirements for our game.  The classes that have been unit tested are the following one: UIButton, UISlider,  UIInputBox.

Unit testing has been done manually by running the game and applying events on the widget to be tested.  Each widget class can be run real-time on debug mode.  A widget that runs on debug mode outputs events in a file.  The content on this file can be inspected to see its behavior.

2. General Steps to accomplish Unit Testing

1. Raise the debug flag for the desire class to be tested

2. Re-compile the whole project

3. Apply manual event-driven test case

4. Inspect Log file or the visual output

3. UIButton Unit Testing

3.1. Synopsis and Testing Goal

To meet the basic requirement a button simply has to be able to recognize to left click event, and must be able to trigger a callback function.  The UIButton class is also able to recognize right-click events but since our basic requirements do not need this functionality, it will not be tested. 

Another functionality of the button that has to be tested is that it should not respond to any event if it is clicked while disabled.

3.2. Setup needed to run UIButton class on Debug mode

To run any test case the UIButton class has to run in debug mode.  This mode opens a file stream and output to a file the text that describes the events catched by Button.  Here are the steps to run the UI Button on debug mode.

	Steps for Setup
	Description

	Step1: enabling the debug mode
	In file Button.hpp, change the following define values to 1

#define debugButtonEvent 1

#define debugCallBack 1

When these two flags raised, additional piece of code is added with the class during compilation to enable output to a file.  



	Step 2: Adding the button 


	Add a button to in the main loop of the game and compile the whole project.  In this step, a button is added to the main loop of the game so that it appears when we run the project.

	Step3: Run the wavewar project 


	By pressing F5

	Step4: Execute test case 
	See test case in section XXX

	Step5: verify results in file 
	 The events will be logged in file buttonTestFile.txt


4. UISlider Unit Testing

This section describes how unit testing was done on the widget class UISlider

4.1. Synopsis and Testing Goal

This test suite has for purpose to test the slider that will be used to change the speed of a boat.  The slider widget is composed of a green rectangle that changes size depending where the user clicked on the slider.  

The length of the green rectangle is a visual representation of the current speed of the boat.  Also, the widget contains an area where a digital representation of the speed is provided.  There is also two area in the slider called MIN and Max area, where the user can set the speed to the maximum or the minimum with on mouse click. 

The goal of the test case is to make sure the green rectangle elongates correctly when the slider is clicked.  Also the digital representation of the speed must be accurate.  For instance if the user clicks in the middle of the slider, the green rectangle must elongate up to about the middle of the surface and the digital representation must output a number close to 50 (which means 50% of the power).  

Also when the Min surface is clicked the green rectangle length must have a length of 0 and the digital output must be equal to 0 (0%).  When the Max surface is clicked the green rectangle must be elongated at its maximum and the digital representation of the speed must be 100 (or 100%).

4.2 Setup needed to run UISlider on Debug mode

	Steps for Setup
	Description

	Step1: enabling the debug mode
	In file Slider.hpp, change the following define value to 1

#define debugSliderEvent 0

When the debugSlider flag is raised, additional code is added with the class during compilation to enable output to a file.  

	Step 2: Adding the Slider


	Add a Slider to in the main loop of the game and compile the whole project.  

	Step3: Run the wavewar project 
	By pressing F5

	Step4: Execute test case 
	See test case in section XXX

	Step5: Verify results in file 
	The events will be logged in file sliderEventTest.txt


5. UIInputBox Unit Testing

This section describes how unit testing was done on the widget class UIInputBox

5.1. Synopsis and Testing Goal

This test suite has for purpose to test the UIInputBox that will be used to input information given by the user.  For instance we will need input box so that user, who wants to start a game as a client enters the IP of a server hosting the game.

The goal of the test suite is to make sure that:

1. The input box polls correctly keyboard keys when it is focused.  

2. Keys typed are displayed correctly on the screen

3. The cursor apprears when the input box is focused

4. The cursor follows correctly the keys

5. The output does not crosses the bounds of the input box

6. The backspace key erases the last letter entered.

5.2 Setup needed to run UIInputBox on Debug mode

	Steps for Setup
	Description

	Step1: enabling the debug mode
	In file inputBox.hpp, change the following define value to 1

#define debugInputKeyEvent
1

#define debugInputBoxCursor 1

#define debugFocusEvent 1

  

	Step 2: Adding an InputBox


	Add an input box to in the main loop of the game and compile the whole project.  

	Step3: Run the wavewar project 
	By pressing F5

	Step4: Execute test case 
	See test case in section XXX

	Step5: Verify results in file 
	The events will be logged in files CursorTest.txt, KeyEventTest.txt, KeyFocusTest.txt


7. Widget Test Suites

This section describes each test suite.  There is one test suite per widget and a test suite can be composed of several test cases.  The test cases are described in tabular form and the meaning of each column is quite obvious.  

The type of output Column is a flag indicating the how the output will be observed.  If the output is to be logged in a file, the column will be indexed “In file” otherwise the expected output visual and the column will be indexed “visual”.  The Status Column is where the tester indicates if the test case has passed or failed.
7.1 UIButton Test Suite

This test suite has for purpose to test the left-click, right-click.  The first two test case UIB1.1 and UIB1.2 test these events with the button enabled while UIB1.3 and UIB1.4 test these events when the button is disabled.  

log file name:  buttonTestFile.txt
	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status

P/F

	UIB 1.1 
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	
	

	UIB1.2
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =1

Button was released, enable flag = 1

callling callback doSomething()
	
	

	UIB 1.3
	In file
	Left-Click on the Button
	Button was left clicked, enable flag =0

Button was released, enable flag = 0
	Notice that the callback function is not called since the button is disabled
	

	UIB1.4
	In file
	Right-Click on the Button
	Button was right clicked, enable flag =0

Button was released, enable flag = 0
	Notice that the callback function is not called since the button is disabled
	


7.2 UISlider Test Suite

The file containing the output is sliderEventTest.txt . It is important to note in the log file that the slider value should always be equal to the slider label.  The distinction between the two is that the slider value is an integer between 0 and 100.  This value will be fetched to set the boat speed during the game, while the slider label is the string that appears in the digital representation of the slider.

	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UISL 1.1 
	Visual
	Left-Click in the middle area of the slider
	5. Green elongate up to about the middle of  the slider’s

6. Digital representation of the speed should be about 50


	This test case and the next one can be done at the same time
	

	UISL 1.2 
	Infile
	Left-Click in the middle area of the slider
	Slider value: 50

Slider label: 50
	Testing middle
	

	UISL 1.3 
	Visual
	Left-Click on MAX area
	5. Green rectangle elongates to the maximum

6. Digital representation of the speed should indicate 100


	This test case and the next one can be done at the same time 
	

	UISL 1.4 
	Infile
	Left-Click on MAX area
	Slider value: 100

Slider label: 100
	Testing upper bound
	

	UISL 1.5
	Visual
	Left-Click on MIN area
	5. Green rectangle disappear

6. Digital representation of the speed should indicate 0


	This test case and the next one can be done at the same time 
	

	UISL 1.6
	Infile
	Left-Click on MIN area
	Slider value: 0

Slider label: 0
	Testing lower bound
	


7.3 UIInputBox Test Suite

The log files where the events are recorded are CursorTest.txt, KeyEventTest.txt, KeyFocusTest.txt.
	Test Case #
	Type of Output
	Description
	Expected Output
	Comments
	Status 

P/F

	UIinp 1.1 
	Visual
	Click on the input box
	The cursor should appear indicating that the input box is focused.
	Testing Focus

Functionality
	

	UIinp 1.2 
	Visual
	(continuing UIinp1.1)

- Type 6 alpha-numerique keys


	5. The alpha-numerique keys should appear on the input box area

6. Cursor is always be in front of the last typed key
	Testing Keys pressed
	

	UIinp 1.3 
	Visual
	(continuing UIinp1.2)

- Type  alpha-numerique keys until the the input box is full
	When the input box is full, the cursor should disappear.
	Testing cursor at the upper limit of the input box
	

	UIinp 1.4 
	Visual
	(continuing UIinp1.3)

Continue typing eventhough the cursor is invisible
	The input box should ignore any keys typed when its maximum capacity is reached
	Testing beyond the upper limit of the input box
	

	UIinp 1.5
	Visual
	(continuing UIinp1.4)

Press back space key until all the keys provious pressed are earased
	Each time back space is pressed the last alpha-numerique  key entered should disappear. 
	Testing erase function of the  input box
	

	UISL 1.6
	Infile
	(continuing UIinp1.4)

Press back space eventhough no more letter are in the input box
	Slider value: 0

Slider label: 0
	Testing lower limit of the input box.
	


8. Window Test Suite

Windows can be tested once widgets, UIButton, UISlider and UIInputBox  have been unit tested.  Since the windows are composed of the three widgets mention above, unit tests for these widgets must all pass before testing the window.  Each window is a class composed of widget.  The window that have been tested are UISessionWindow, UIStartServerWindow, UIStartClientWindow, UIListenWindow, UIConnectWindow.

8.1 Unit testing of the UISessionWindow

This section covers the Unit Test for the UISessionWindow

8.1.1 Synopsis and Testing Goal

This window is the first one that appears when the wavewar application is started.  This window is composed of three button that enables the user to:

1. Quit a game

2. Start the game as a server

3. Start the game as a client

The goal of the test cases for this window is to make sure each button triggers the right event. The buttons labeled “Start the game as a server” and “Start the game as a client” each triggers other windows on top of the session window.  The test cases must make sure each sequence of window is correct.

8.1.2 UISessionWindow Test Suite

No log files is available with this class, all testing has been done visually.

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UISW 1.1 
	Click the wavewar executable
	Wavewar Session should appear with three button labeled:

1.Connect As Server

2.Connect As Client

3.Quit

5. 
	
	

	UISW 1.2 
	Left-click the button labeled “Connect As Server Button”
	The Start as Server Window should appear.on top of the Session Window
	
	

	UISW 1.3
	(Continuing UISW1.2)

-Left-click the button labeled “back” the to return to the session window

 
	The Start As Server Window should disappear and the user should be back to the Session Window 
	
	

	UISW 1.4 
	(Continuing UISW1.3)

-Left-click the button labeled “Start As Client” 


	The Start As Client Window should appear on top of the session window.
	
	

	UISW 1.5
	(Continuing UISW1.4)

-Left-click the button labeled “back” the to return to the session window


	The Start As Client Window should disappear and the user should be back to the Session Window
	
	

	UISW 1.6
	(Continuing UISW1.5)

-Left-click the button labeled “Quit”


	The application should close.
	
	


8.2 Unit testing of the UIClientWindow

This section covers the Unit Test for the UIClientWindow

8.2.1 Synopsis and Testing Goal

This window appears on top of the Session Window when the user left-clicks the button labeled the “Start the game as a client”.  The purpose of this window is to let the client connect a server hosting the game.  

Note that the goal of Unit testing at this stage is not to really connect to the server, but to make sure the buttons trigger the right windows.  In this case when the user will try to connect to the server, a “Connect Window “, indicating the attempt to connect to the host will appear but no real connection is done.  The network functionality of this window will be tested during integration with the network component.

8.2.2 UIConnectWindow Test Suite

No log files is available with this class, all testing has been done visually.

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UICW 1.1 
	(Continuing UISW1.2)

-left click the input box labeled “player name”

-Type the player name

in the input box labeled “player name”.
	-Input box labeled “player name” should be on focus

- The player name should appear in the input box

6. 
	
	

	UICW 1.2 
	(Continuing UICW1.1)

-left click the input box labeled “Host IP”

-Type the host ip.
	-Input box labeled “Host IP” should be on focus

- The host ip should appear in the input box


	
	

	UICW 1.3
	(Continuing UICW1.2)

-left click the input box labeled “Port”

-Type the Port where the host is currently listening.
	-Input box labeled “Port” should be on focus

- The Port  should appear in the input box


	
	

	UICW 1.4
	(Continuing UICW1.3)

-Left-click the button labeled “Connect To Server”

 
	The Connect Window should appear on top of the  “Connect As Client” window, indicating the ip of the host the user attempts to connect. 
	No real network connection is attempted, since network component is not integrated yet.
	

	UICW 1.5 
	(Continuing UISW1.4)

-Left-click the button labeled “Cancel” 


	The Connect Window disappears, and the user is back to the “Connect As Client” window.
	
	


8.3 Unit testing of the UIServerWindow

This section covers the Unit Test for the UIServerWindow

8.3.1 Synopsis and Testing Goal

This window appears on top of the Session Window when the user left-clicks the button labeled the “Start the game as a server”.  The purpose of this window is to let the user host a game.  

Note that the goal of Unit testing at this stage is not to really wait for client to connect, but to make sure the buttons trigger the right window.  In this case when the user will try wait for other players to connect the  “Listen Window “, indicating the host is waiting for connection will appear but no real connection is done.  The network functionality of this window will be tested during integration with the network component.

8.2.2 UIServerWindow Test Suite

No log files is available with this class, all testing has been done visually.

	Test Case #
	Description
	Expected Output
	Comments
	Status 

P/F

	UICW 1.1 
	(Continuing UISW1.2)

-left click the input box labeled “player name”

-Type the player name

in the input box labeled “player name”.
	-Input box labeled “player name” should be on focus

- The player name should appear in the input box

7. 
	
	

	UICW 1.2 
	(Continuing UICW1.1)

-left click the input box labeled “Host IP”

-Type the host ip.
	-Input box labeled “Host IP” should be on focus

- The host ip should appear in the input box


	
	

	UICW 1.3
	(Continuing UICW1.2)

-left click the input box labeled “Port”

-Type the Port where the host will listen
	-Input box labeled “Port” should be on focus

- The Port  should appear in the input box


	
	

	UICW 1.4
	(Continuing UICW1.3)

-Left-click the button labeled “Wait For Clients”

 
	The Listen Window should appear on top of the Connect “Connect As Server” window, indicating the ip of the host the server listens for client to connect. 
	No real network connection is attempted, since network component is not integrated yet.
	

	UICW 1.5 
	(Continuing UISW1.4)

-Left-click the button labeled “Cancel” 


	The Listen Window disappears, and the user is back to the “Connect As Server” window.
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