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1.) Introduction

The purpose of this document is to demonstrate how we tested our Quoridor program in our Senior Project.  Testing was performed mainly throughout the second semester.  We performed testing three different ways:

1.) HCI testing


2.) Designing scripts to debug Networking


3.) Individual informal testing.

2.) HCI Testing

Since Quoridor is heavy on visuals, we decided to let introduction Computer Science students help the team test the program for extra credit.  Emphasis was mainly on testing the interface.  We performed these tests at three separate intervals during the second semester.
2.1) Preparation
First, before any testing could take place, an extra credit flyer needed to be made, explaining our project and why we needed students.  We spoke with CS 111 and CS 140 instructors Ms. Lori Tetzner and Mr. Steve Klein.  They agreed to hand out the form on the next page (See Figure 2.1) to their students.  They collected the forms from students who wished to help the team, and they forwarded the forms to us.  
Testing took place in the HCI Lab in Engineering Building EB 3048.  We first signed up for certain times for which we were available.  Then, we contacted students who indicated they were available at those times.  However, if we did not get a response from a student (we asked that they respond to the e-mail with a yes or no), we would allocate them fewer points (see Section 2.3 for our suggested points allocation system).
2.2) Designing an Agenda

Similar to a testing script, we prepared an agenda for the HCI tests.  See Figure 2.2 below.  For each student, we recorded his or her observations and responses to a given set of questions.  

First, we let each student basically play a game with no advice or hints.  We wanted to see what first-time players would do with the game.  For the first six tests, we did not require that they learn the game (although we recommended it on the extra credit form).  The results were quite interesting, and sometimes even comical (see Section 2.4).  Then we decided for the remainder of the tests, we required the students to read our User Manual we sent to them.  As they played the game, we recorded some responses to our observation questions.  After we let them play a game by themselves, then we asked them to perform a set list of tasks.  After the tasks were completed, we asked the students what questions about the program.  We also asked for any suggestions to help improve any aspects which seemed confusing.
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1 Extra Credit for CS Students -

2 |Help the Quoridor Team - HCI Tes!

3

4 Personal Information

5  Class|Instructor| Date |Time |Last Name|FirstName|| a [ b | c | d 112 3

6] 111 Klein | 28-Feb | 11am | Shriver |Autumn s | no s| no | [ no|yes s

7 | 140 | Tetzner |28-Feb|12pm|Gattone Phil no | no | no| no|fnoyes s

8 111 Klein | 28-Feb | 12pm|Benjamin _|Jared no | no | no | no| | no|yes s

9| 140 | Tetzner | 2-Mar |11am |[Wiegmann |Craig s|yes| no | no | | no|yes s

10| 1140 | KeiniTetaner | 2-Mar | 11am [Luang |Gordon no | no s | no | | no |yes|yes. arrows| 1
A1) 140 | Tetzner | 2-Mar | 12pm [Heater |[Joshva s | no s| no | [ no |yes| checkers

12) 111 Klein | 28-Mar | 12pm|Fore Richard no s | yes | yes s| no s oka) click| yes | yes | yes

13] 111 Klein | 28-Mar | 12pm |Palmer Brandon no s | yes | yes s| no no oka) click| yes | yes | yes

14| 108 | Tetzner |30-Mar|11am |Brammeier |Robert no s | yes | yes| s| no s |Orange Token| click | yes | most| yes|

15) 111 Klein_| 19-Apr | 3pm |Lovings [Jillan no s | yes |yes s| no S oka) click| yes | yes | yes

16

17 o
18 | Procedure: Observ: :

19| 1 |Free-for-all - no advice - no hints a |Did they use the Help Menu?

20| 2 |Letthem try to win a game. b |Did they understand whose tum it is?

21| 3 |[Start anew game. ¢ |Did they place walls AND move tokens?
122| 4 |Set board size to 6x6. d |Did they understand they are out of walls?

23| 5 |[Setwallsto2 each.

24| 6 |Introduce a third player.

25| 7 |[Change player names uestion:

26| 8 (Begin game. 1 |Have you played Quoridor before? / Did you research the project?

27| 9 [Whose tum is it now? Now? Now? 2 |Should "GOAL" be displayed at all times? Or too busy?

28| 10 [Play a game. 3 |Should "YOUR TURN" be displayed by player information? Or something else?
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Start a new game - 2 players. |Comments on color scheme? (ie. Walls, background, etc.)

[Play a few moves. (Click or Drag?

Save game [Was the Interface easy to understand?

|Quit the game. [ Was the User Manual clear and helpful?

| Load that game back up from the Start screen. Is the Token Preview helpful?

Student Suggestions and my Notes:
Change the wording of walls blocking off 2 player in the User Manual. —> WAS CHANGED

Craig wanted to drag token at first. but said clicking is easier. —> PEOPLE HAVE TROUBLE WITH DRAG

Change the hovered space to the token —> WAS PUT IN —> UPDATED FOR #8

[Have arrows and checkered background by "Your Tur” —> MAYBE IF TIME, MAYBE TOO MUCH BLING

Change "About Quoridor” to "Quoridor Credits.” Tm ot conforming to Microsoft standards. —> CHANGED

[Have flashing walls —> ACCORDING TO WEINBERG, AN ANNOYANCE . | AGREE.

Al students are not seeing walls they could have placed because of wall drawing setup. —> AN ISSUE ONLY FIXED BY PLAYING
|One student tried to connect both sides of board vith walls (never moving token). —> NEEDED TO READ HOW TO PLAY

[Have a sample game. —> ADDITIONAL FEATURE - ONLY IF TIME

|One student thought he couldnt click in goal since no indication. —> CHANGED MOUSE CURSOR TO HAND

|Show preview token in the goal when can hover over to win. —> WAS PUT IN

[Have pop-up saying whose tum it is each tum. —> THAT WOULD GET ANNOYING FAST

[No need for colored background in preview token. —> IT COULDN'T HURT. WE PUT IT IN.

|All students understood the setup screen immediately. —> HARDLY CHANGED FROM PROTOTYPE

|All students understood how to save and load games. —> COMMON MICROSOFT KNOWLEDGE

Type a queston or help





Extra Credit Opportunity for CS Students

We are the Quoridor Team – a group of students in Senior Project creating a computerized version of the board game Quoridor.  Basically, Quoridor is a game where tokens advance across a board to win.  It is very simple to learn.  More details about the project and how to play the game can be found at: www.cs.siue.edu/SeniorProjects/2005/fall/QuoridorTeam.  
We are looking for students to test our program as we progress towards the end of the semester.  The testing sessions will take no more than an hour.  If you wish to participate in our study, check “Yes” below and fill out the information and schedule.  We cannot guarantee that all students will be chosen.  We will contact students as needed, based on our schedules.
Please fill out the section below, and return this sheet to your instructor.  Thanks!

           Quoridor Team - Aaron O’Banion, Todd Astroth, Mark Williams, Matt Stowe, Chris Cobb

Would you like to participate in testing our project?

(  No thanks.

· Yes, I would like to participate.  

(Please indicate with checkmarks when you ARE available.)
	Hrs Avl.
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	9 am
	
	
	
	
	

	10 am
	
	
	
	
	

	11 am
	
	
	
	
	

	12 pm
	
	
	
	
	

	1 pm
	
	
	
	
	

	2 pm
	
	
	
	
	

	3 pm
	
	
	
	
	

	4 pm
	
	
	
	
	

	5 pm
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Extra Credit for CS Students - = T
Help the Quoridor Team

IThe following is  lst of cases describing each students specifc participation in our project
We feel that students signing up for the project should receive diflerent amounts

of extra credit depending on how they participated. Due to our conflicting schedules, we were
unable to select several students. These students should get at least minimal credit

|And we feel that students who we were unable to get a hold of or did not show up

after agreeing to should receive less credit due to the impoliteness of the situation

[However, it is to the instructor's discretion how to reward the students exactly.

Weve simply provided a "points” system to get an idea of how each student is weighted

Cases:  Description:
Helped us test - studied project before coming - 10 points
b Helped us test - did not study project before coming - 6 points
©  Selected, replied that couldnt make it - 3 points

d  Did not select - 2 points
e
f

Selected, unable to reach - 1 point [Klein
Selected, did not show up after agresing - 1 point C 111] Last Name [First Name| Participation] Points|
[Benjemin__|Jared a 10
Tetzner [Britten [Nate Ask Aaron |7
C$ 140[ Last Name |First Name|Participation] Points| [Carier [Blake e 1
[Carrier [Blake e 1 [Dustman il < 3
[Costello [Melaina e 1 [Ealy [Robert d 2
[Cylkowsky [Bil e 1 [Elder [Brian e 1
[Gattone __[Phil a 0 [Fore [Richard a 0
[Heater Joshua a 10 [Goesmann _[Mark T [
[Luong [Gordon a 10 [Fushamp [Adam e 1
[Mzrkowits [Brian d [Keitel [Greg e 1
[Jessie e 1 [Koenig —[Jennifer d 2
[Amanda d [Lovings —[Jillan a 10
[Craig a 10 [Luong [Gordon a 10
[Brooke e 1 [McEldovney [Sean < 3
[Nasello_[C: < 3
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10| However, it is to the instructor's discretion how to reward the students exactly.
41| Weve simply provided a "points” system to get an idea of how each student is weighted.
12
13| Case: Description:
14 a Helped us test - studied project before coming - 10 points
15 b Helped us test - did not study project before coming - 6 points
16 < Selected, replied that couldn't make it - 3 points
17 d Did not select - 2 points
18 e ‘Selected, unable to reach - 1 point. Klein
19 f ‘Selected, did not show up after agreeing - 1 point Cs 111 Last Name [First Name|Participation | Points|
20 Benjamin__|Jared a 10
21 |Tetzner Britten Nate Ask Aaron ?
22 (CS 140| Last Name |First Name|Participation | Points] |Carrier Blake e 1
23 |Carrier Blake e 1 Dustman Jill c 3
24 |Costello. Melaina e 1 Eal Robert d 2
25 Cylkowsky _|Bill e 1 Elder Brian e 1
26 |Gattone Phil a 10 Fore Richard a 10
27 Heater |Joshua a 10 |Goesmann_|Mark f 0
28 Luong [Gordon a 10 Hushamp _|Adam e 1
29 Mzrkowits _|Brian d Keitel |Greg e 1
30 |Showers |Jessie e 1 Koenig |Jennifer d 2
31 Simpson__|Amanda d Lovings [Jillan a 10
32 [Wiegmann _|Craig a 10 Luong [Gordon a 10
33 |Zeisset Brooke. e McEldowney |Sean c 3
34 Nasello [Cory c 3
35 (CS 108| Last Name |First Name|Participation | Points] Palmer Brandon a 10
36 Brammeier _[Robert a 10 Ross |Carl f 0
37 [Slauson |Cody d 2 [Shriver |Autumn a 10
38
39 | Unspecified| Last Name [First Name |Participation | Points| CS 150| Last Name |First Name|Participation | Points]
40 Wilkinson _|Sean d 2 [Sanderson | Gabriel Ask Aaron 2
41
42
43
44
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Figure 2.1 – CS 111/140 Extra Credit Form


Figure 2.2 – HCI Testing Agenda
2.3) Record-Keeping
By request of Professor Tetzner, we created a spreadsheet that kept track of all the students who signed up to help (See Figure 2.3).  We indicated who participated, and who we just never chose due to time conflicts.  The idea was that the students no selected should still get some points for volunteering to help.  We took it a step further and added additional details on a suggested points system for how students participated.  For example, we feel that students we contact and then never respond should get minimal credit.  Also, students who say they would come, and did not show up should also get only minimal credit.  We left the actual grading up to the instructors.  We just provided a “weighting scale” to compare the efforts of the students who signed up.



Figure 2.3 – Spreadsheet to Keep Track of Students
2.4) HCI Test Results
We gathered some good feedback and ideas regarding the interface from the students.  For example, when a player hovers over a highlighted space to move their token to, their token appears in that space as a preview.  This was an idea suggested by a student who was not aware that he could move his token.  
All students understood some things in the game right away.  The functionality to save and load games was easy for students to understand.  Saving and loading is most likely second nature to many people who generally use computers.  Also, we were pleased to see that students had no trouble at all using the Player Setup Screen.  Setting the wall count and board size was done in little time by all students as well as changing player names and types.
For the students who did not learn the program ahead of time, they either jumped right into the game, or they took advantage of the Help Menu.  For those who decided to jump right in, we saw some strange issues right away.  One student moved the mouse around and saw the walls appearing – and that’s all he saw.  So, he thought the objective of the game was to connect both sides of the board with a string of walls.  
Other issues came up rather frequently with the students.  Several students did not understand why all of a sudden they could not place walls anymore.  We realized that nine out of ten students did not recognize the player status boxes on each side of the board which had the names and number of walls.  The tenth student said she saw the information boxes right away, and she told us she couldn’t believe nobody else noticed them.  She said it made sense to have the boxes there.  The team agrees that it better mimics playing the board game.  As for the walls, after the sixth student, we decided to pop up a message box saying that the player is out of walls.  This was a dead giveaway for the students from then on that they were out of walls.

We also noticed that students were trying to place walls in tight spots which would work, but they needed to move the mouse one space up or left.  With the way we implemented the wall placement, the program draws the wall either down or right from the current position of the mouse.  Some students did not realize this, but really it is an issue of playing the game long enough to get the feel for that method.  To try and make this point concrete, this concept was added to the User Manual.

Another small issue that came up was advancing into the goal to win.  Students did not know that the token had to be advanced off the board into the goal to win.  One student told us that the Hand cursor did not appear when hovering over the goal, and there was no indication or preview when it was hovered over.  This was a good point, so we changed the cursor to a Hand.  Another student recommended showing the token preview in the goal as well, so we implemented that in addition to the token preview on the board itself.
One feature that our client was thinking about was dragging walls and tokens into place rather than clicking.  It would imitate the board game better, but almost all students agreed that dragging is clumsy and cumbersome.  The team agreed, and we have stuck with the more efficient clicking.
3.) Scripts for Network Debugging
Testing the networking aspects of the program could become very complex.  When bugs were coming up on different computers, it was decided to create some formal scripts to help pinpoint the errors.  These were used to help duplicate the process and debug the program.   Two sample scripts we used for debugging networking are shown in Figure 3a and 3b.  
The script in Figure 3a shows that the Host is having trouble starting the game with a Hotseat player and two clients from one computer.  The Clients do successfully connect with the Host, but something happens when starting up the game with the given player information.  It might be an error sending out the board state to the clients, or it could be an error in setting the game parameters with the given player information.  In other tests, this same error was shown to occur with any combination of two clients attempting to play the game.

The script in Figure 3b shows that Visual Basic error boxes were coming up, stating that there were indexes out of range of a declared array.  The error occurred in one of two places each time the program was run.  When we looked at those lines of code, the value of currPlayer was set to -1, which meant that somehow the code was getting ahead of itself (-1 is the default declared value).  These errors were occurring in the wall and space hover routines.  Basically, when the mouse is hovering over a wall or space placement when you click “Begin Game” on the previous form, the program recognizes that first hover event before the value of currPlayer is set.  In other words, if you move the previous form to the edge of the screen and then click “Begin Game,” the error will not occur because the cursor was not on top of a space or wall when loading the game board.  For whatever reason, this error did not occur in the Hotseat version of the program.  To fix the error, we added an If statement to check for -1 on each hover event.  Another error comes up if a client wants to start a new game after a game has ended.  Visual Basic generates a Null Reference exception.  The client can not start a new game.
	Host
	Client

	Start up game
	Start up game

	Click “New Game”
	Click “Join a Hosted Game”

	
	Type the Host IP and Port #

	
	Specify two players connecting

	
	Click “Connect”

	Select “Remote/AI Player” for Player 2 and select Client1 player from dropdown list
	

	Select “Remote/AI Player” for Player 3 and select Client2 player from dropdown list
	

	Click “Begin Game”
	

	RUNTIME ERROR – ENDLESS HOURGLASS
	

	Click X on corner of form.
	

	“Program not responding.”  Click “End Now”
	

	Program exits.
	

	
	Message appears: “An existing connection was forcibly closed by the remote host.”

	
	Program exits.


Figure 3a – A script used to debug Networking version

	Host
	Client

	Start up game
	Start up game

	Click “New Game”
	Click “Join a Hosted Game”

	
	Type the Host IP and Port #

	
	Click “Connect”

	Select “Remote/AI Player” for Player 2 and select Client player from dropdown list
	

	Set board size to 6x6
	

	Set wall count to 2
	

	Click “Begin Game”
	

	VB RUNTIME ERROR #1 or #2 on Game Board (System.IndexOutOfRangeException frmMain.vb:line 1509 OR line 1156)
	VB RUNTIME ERROR #1 or #2 on Game Board (System.IndexOutOfRangeException frmMain.vb:line 1509 OR line 1156)

	Click “Continue.”  Game proceeds.
	Click “Continue.”  Game proceeds.

	Place a wall
	

	
	Place a wall

	Place a wall
	

	BUG: Two “Out of walls” message boxes come up instead of one
	

	
	Place a wall

	
	BUG: Two “Out of walls” message boxes come up instead of one

	Move tokens until Host wins
	

	“Game Over” message comes up
	“Game Over” message comes up

	
	Click “New Game”

	
	VB RUNTIME ERROR #3 (System.NullReferenceException frmWinner.vb:line 119)

	
	Click “Continue.”

	
	Click “Exit Quoridor”

	
	Game exits.

	Message appears: “One of the players has left the game.”
	

	Click “Exit Quoridor”
	


Figure 3b – Another script used to debug Networking version

4.) Informal Testing

The majority of testing utilized was informal.  The basic rule of thumb for the team was that if you are not coding, then you should be testing.  Members did not code the program all at once.  Therefore, we could have up to four people testing while one person codes.  The best idea was to make note of bugs while testing and forward them to the team via e-mail.  The person coding would then make the changes.  It should be noted that this was not always the case, however.  If there were a lot of things to be fixed, and the coder was too busy with other code, team members would fix some of the code themselves.  This provided some relief for the main coders, but then version control became an issue.  Changes would be noted in e-mails, but Visual Basic makes it difficult to keep accurate version control since there are so many small details that may be overlooked.
5.) Contributions
Testing Specifications Document:
Todd Astroth 
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