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1 Test Design
The test plan for initial stages of black box testing for the poker game is to separate the software into distinct tasks.  These tasks will be based on the java classes presented in the poker program in an attempt to separate the system into various subsystems.  The ideal subsystems tests will provide insight into the full functionality and capability of the underlying software while bringing light to any fundamental flaws therein.  

The idea behind each subtask, or subsystem, test will be to systematically seek out flaws in programming, design, and requirements while utilizing coverage analysis to verify that all conditions are executed appropriately.  As such, plans for testing will be inherently task-specific and therefore further analysis of the testing strategies to be used shall be highlighted within each task.

To begin, the testing plan has been separated into three concurrent tasks and a follow-up task to fix the errors found in the preceding tasks.  Task 1 shall be a black box test of the Player class, Task 2 shall be the TexasHoldEm class, Task 3 shall be the SevenCardHand class, and Task 4 shall explore the application of black box testing in the InterpretMessageThread class.

1.1 Player
The testing goal is to find faults in some of the more critical Player class methods.  To find these faults, a combination of equivalence class testing and boundary testing will be used.  A visual test will also be used to compare known information with a method that is supposed to store the same information.

Testing will begin by looking over the methods that are to be tested and deciding if they rely on other methods to function.  If so, those methods will also be studied to ensure that functionality of those methods is also understood.  Once that is complete, test cases will be written using the testing strategies stated above.  Finally, the test cases will be run to verify the functionality of the critical methods.

The units that will be tested are: getName, getBank, addToBank, subtractFromBank, getMoneyInPot, and setHand.  To be able to test the setHand method, methods from the Deck class will also have to be used.  Both the Player and Deck classes are in the dataobjects package.  These functions are being tested because they provide vital functionality to the game.  

All of the above functions will be tested by Josh Robinson.  The tests will be performed in Eclipse using JUnit testing.

1.2 Texasholdem
The overall testing goal is to create a robust test code that breaks the code.  One of the main reasons behind testing is to understand the behavior of the software and how it works.  Our goal is not to test to verify that there are no bugs in the class, but test to find bugs that don’t meet the requirements.  My strategy is to test the TexasHoldEm class methods using random and boundary testing.  Since this class does all the money handling, it’s important that all the boundary cases are covered as well as negative inputs.
Our overall plan for testing the TexasHoldEm class is to first understand the Texas Hold Em game thoroughly, then create test cases for the methods that cover all conceivable  possible outcomes that a player may encounter.
The methods in the dataobjects and the server packages will be tested.  TexasHoldEm class is located in the server package and it imports the Pot, Player, and the Deck class, which are located in the dataobjects package.  The procedures to be tested are: bet, fold, raise, call, pay, payMoneyOwed and giveAllMoneyBack.

All the testing for TexasHoldEm class will be done by Piyush Patel.  The tests will be done using the JUnit testing environment in Eclipse SDK.

1.3 SevenCardHand
The overall testing goal of the SevenCardHand is to implement a robust testing methodology that will bring to light fundamental errors and flaws in the SevenCardHand class.  The overall goal of testing will be achieved by splitting the testing process into three sections: requirements exploration, requirements-driven test case design, and test outcome analysis.  Utilizing these three sections will aide in the ultimate goal of more complete testing for the SevenCardHand class.  

The strategy for requirements exploration will be to first examine the available documentation for the SevenCardHand class for applicable requirements.  Ideally, black box testing will be conducted from the requirements document.  However, a lack of sufficient documentation within the requirements document will force the team to utilize the design document for design requirements and the javadoc for functions with no listed requirements.  Finally, if the team is not able to decipher the requirements from the available project documentation, the team shall make full use of the reference materials listed in the formal project documents.  When the requirements have been deciphered, the team will begin test case implementation with the goal of complete requirement coverage based on the decided requirements.  When a test case, or sequence of test cases, is completed the team will execute the testing sequence in order to check for possible program flaws, “bugs” or specification issues.

As stated earlier, the overall plan for testing is to split the work into sections with a waterfall method approach, moving to the next phase of testing after the preceding phase has been completed.  A further breakdown of the tests may be done by splitting the three phases of the testing mentioned earlier by procedure.

The units to be tested in this class are all publicly interactive attributes and procedures. A quick overview of the class shows that there are five public procedures and a constructor that will require testing.  All variables are kept private in this class and resultantly, only the public functions will be testable utilizing the team’s testing tool: JUnit.  The procedures to be tested are: setCards, isEqualTo, isBetterThan, getCommunityCards and getPlayersCards.

The testing for this class shall be completed by Kyle Peters, using JUnit in the Eclipse 3.1 SDK environment utilizing black box testing techniques wherever possible.  In the event that Kyle is unable to test, using black box technique, he is to develop a more suitable testing method and methodology.   Usability of black box testing should be evident in the early stages of requirements exploration.  
1.4 interpretmessagethread

The testing goal for this class is to find the reason why a player is not able to join a table with the minimum buy in amount.  This is an important method for this class.  Boundary testing will be used to see it there is a problem at the boundaries and also if there are other errors in the class related to the buy in of a game.  

Since this class relies heavily on communicating with the server, a new method will have to be implemented in the test class that will copy the behavior of the original.  The comparison behavior of the doJoin method will be the focus of the tests. 

Piyush and Josh will be implementing the new test function and will also create the test cases.  All tests will be done in Eclipse using JUnit assuming that kind of testing will work with the class.  In the case that it does not, a regular Java file will be created and the test function will be run and the results will be printed to the screen for visual verification.

2 Details of Tests

2.1 Task one

2.1.1 overall idea

getName

To test this method an assertEquals comparison will be used.  This will be the only test implemented because of the simplicity of the method.  If the name returned is the same, the method works, otherwise it does not.  It is assumed that the name is case sensitive.  Also, characters other than letters will be tested.

getBank

Again, this is a very simple method so only an assertEquals comparison will be used.  It will be assumed that a player must start with a positive balance so two players will be used for the test.  One balance will be positive and the other will be negative.  This test will also serve as a test for the constructor so if a negative number is returned, the problem would be that of the constructor.  The getBank method should only return the number set by the constructor.

addToBank

Equivalent-class partitioning will be implemented to test this method.  Basically, there will be two classes, one for positive amounts and another for negative amounts.  If a positive amount is added correctly, it can be assumed that all positive amounts will be added correctly.  Zero is included in this class.  The same rule applies for negative amounts.  If one case passes or fails, the rest will produce the same result.  Since adding a negative is subtracting, the amount in the player’s bank account should not decrease due to the fact that this method is to add only.  If it does, the test fails because there is another method for subtraction.  An assertEquals comparison will be used after each call to the method to ensure that the value of the bank account is what it is expected to be.

subtractFromBank

Equivalent-class partitioning and boundary testing will be implemented to test this method.  There will once again be classes for positive and negative amounts.  In the case of subtracting a positive value, the player’s bank account should decrease.  Subtracting a negative is equivalent to adding so if the amount in the account increases, it will be assumed that all other negative numbers will have the same effect. 

Boundary value analysis will involve subtracting the full amount in the player’s bank, subtracting more than they have available, and subtracting zero. An assertEquals comparison will be used after each call to the method to ensure that the value of the bank account is what it is expected to be.
getMoneyInPot

This method is supposed to return the amount of money a player has in a given pot.  First, some amount of money must be subtracted from the player’s bank. After that, an assertEquals comparison will be used to check if the pot value is the same as the amount subtracted from the player’s bank.  Subtraction will be done with the subtractFromBank() method assuming it works for subtracting positive numbers.

setHand

To check that this method works correctly a visual test will be used.  A new Deck will be created and shuffled.  After the deck is created and the player’s hand has been set, both the vector used to set the hand and the player’s actual hand will be printed to the screen.  The results will be compared to see if the hand was correctly.

2.1.2 list of test cases

	Group
	TestCase Description
	Inputs
	Expected Outputs
	Actual Outputs
	Comments

	01
	check player’s name
	Piyush
	Piyush
	Piyush
	PASSED

	01
	check player’s name
	Sdfas$%#
	Sdfas$%#
	Sdfas$%#
	PASSED

	01
	check player’s name
	piyush
	Piyush
	Piyush
	PASSED

	02
	test getBank()
	10,000
	10,000
	10,000
	PASSED

	02
	test getBank()
	-15,000
	15000
	-15,000
	FAILED: constructor does not work

	03
	test addToBank()
	1000
	11,000
	11,000
	PASSED

	03
	test addToBank()
	-1000
	10,000
	9,000
	FAILED: should not subtract

	04
	test subtract method
	5000
	5000
	5000
	PASSED: works for normal

subtraction

	04
	test subtract method
	0
	5000
	5000
	PASSED: works for normal

subtraction

	04
	test subtract method
	6000


	5000
	5000
	PASSED: can’t withdraw more than balance

	04
	test subtract method
	-1000
	5000
	6000
	FAILED: should not add

	05
	test getMoneyInPot
	500

pot 0
	500
	500
	PASSED

	05
	test getMoneyInPot
	500

pot 1
	100
	100
	PASSED: different pots are recognized


2.1.3 test procedures
Before each method is tested, the JUnit method setup() is automatically called to set up a player.  The Player constructor is called in this method to give a player a name and a starting balance.

getName

Given that the player was already constructed, all that was done was to call the getName method.

getBank

The getBank function was called.

addToBank

The first case was to check that any positive value is added correctly.  A value of 1000 was used to test this case.  Next, the case of adding a negative number was checked using -1000 to see if there was any error checking.

subtractFromBank

A positive number less than the amount in the bank account was subtracted first to test whether it works between boundary values or not.  Next, a zero value was tested to see if it worked at the lower boundary.  A value larger than that in the account was tested to see if there was proper error checking.  A negative number was also tested to check error checking.

getMoneyInPot

To check if this method works, some practical amount must first be subtracted from the player’s account.  Practical meaning that it is positive but less than or equal to the amount in the account.  The reason for this is that for the subtractFromBank method to work, a pot number must be specified along with the amount to subtract.  After that, the amount of money in the given pot can be checked to verify that it was the same value that was subtracted from the bank.  Only one positive value needs to be checked for this since it is assumed at this point that the subtract function will have the proper error checking to prevent an impractical value from being subtracted.

setHand

Testing this method first required that a deck be created.  This was done using the Deck constructor from the Deck class.  The deck was then shuffled using the shuffle function from the same class.  Following that a new Integer vector was created.  Seven cards were then removed from the front of the deck and placed into the new vector. This vector was used as the argument to the setHand method.  It was then printed out using the code copied from the printCC method in the SevenCardHand file with a small modification.  The player’s hand was printed out using the getHand method from the Player class and the printCC method.  The printCC method only prints out six of the seven cards in the player’s hand so it was assumed that if they matched the first six cards of the test vector then the seventh would be the same.
2.2 Texasholdem

2.2.1 overall idea

bet()

I planned to test this function by doing random testing and possibly covering different scenarios where betting occurs in the game.  However, this function has not been completed and therefore it will be excluded from testing as Dr. Mitra suggested until it is completed later in the project.
fold()

This function will need to be tested by doing boundary testing.  Such as checking if any player in the vector of players is able to fold.  A case when there are multiple pots and a player folds – Does it remove the player from all the previous pots as well?  These cases will require outputting different pot/player information to the console to check if it indeed did what I expected since this is a void function.
raise()

This method will require the use of boundary and random testing.  Single person raising, everyone raising, no one raising.  Also, raising by negative numbers and its effects.  These cases will require outputting different pot/player information to the console to check if it indeed did what I expected since this is a void function.
call()

The sole purpose of this function is to call the raise function and therefore it does not need to be tested as suggested by Dr. Mitra.
pay()

This method will be tested using the random and boundary testing strategy.  If we just have a single pot and checking if the winner surely got paid.  What happens if there are multiple pots? What about when there is a tie in hand? Does it split the pot?  So, this is probably the most important method in this class that should be very thoroughly tested.  These cases will require outputting different pot/player information to the console to check if it indeed did what I expected since this is a void function.
payMoneyOwed()

This method will be tested using boundary testing strategy.  This function is called by the raise() method.  How does it handle negative numbers?  What if negative amount is owed?  Does it take the pot size limit in to consideration?  These cases will require outputting different pot/player information to the console to check if it indeed did what I expected since this is a void function.
giveAllMoneyBack()

This method will be tested using random testing strategy.  Is the pot correctly distributed? This will require sequence of print methods and giveAllMoneyBack methods to see the behavior of this function.
2.2.2 list of test cases

	Group
	TestCase Description
	Inputs
	Expected Outputs
	Actual Outputs
	Comments

	01
	Testing fold() – 4 players are setup and one pot
	Players 1, 3, and 4 fold
	Eligible players for pot 1: Player 2
	Player 2
	PASSED

	01
	Testing fold() – 4 players are setup and two pots
	Players 1, 3, and 4 fold
	Eligible players for pot 1 & 2: Player 2
	Player 2
	PASSED: Players 1, 3, & 4 were removed from both the pots as expected

	01
	Testing fold() – 4 players are setup and two pots, 2nd Pot with limit 100
	Player 1 raises pot by 100, then Player 2 raises it by 100
	After player 2 raises, Pot 3 should be created with amount of $100
	Pot 3 created with amount $100
	PASSED

	01
	Testing fold() – 4 players are setup and two pots
	Player first round, Player 1 folds, then tries to raise the current pot
	Nothing should be changed
	Nothing changed
	PASSED: Player 1’s raise was  ignored

	02
	Testing raise() – 4 players are setup
	Players 1 and 2 raise by 100; Player 3 by 10; Player 4 matches the pot 
	Pot size should be 720
	720
	PASSED

	02
	Testing raise() – 4 players are setup and its continuation of the previous test
	Player 1 goes all in, then Player 2 raises Player 1 by 10
	Player 1 has $0 in bank, 2nd pot of size $10, Player 1 is not eligible for pot 2, only for pot 1
	Player 1: $0 in bank,
2nd pot created with size 10, Player 2 not eligible for pot 2, only for pot 1
	PASSED

	02
	Testing raise() – 4 players are setup and its continuation of the previous test
	Player 1 tries to raise the pot by 10
	Should not be allowed, Pot 1: 21420
Pot 2: 10
	Pot 1: 21420
Pot 2: 20
	FAILED: Player 1 is allowed to raise even though he/she does not have any amount left in bank.  Bank amount for Player 1 remained at $0 after the raise.

	02
	Testing raise() – 4 players are setup and its continuation of the previous test
	Player 1 raises the pot by negative amount
	Should not be allowed, Pot 1: 21420
Pot 2: 20

Player 1’s account balance: $0
	Pot 1: 21420
Pot 2: 10
Player 1’s account balance: $10
	FAILED: Player 1 gets credited for raising by -10.  His balance goes up by 10 and Pot goes down by 10.

	03
	Testing raise() – 4 players are setup and its continuation of the previous test
	Player 3 raises the pot by 150
	Pot 1: 31710
Pot 2: 170
	Pot 1: 31710

Pot 2: 170
	

	04
	Testing payMoneyOwed() – 4 players are setup
	Manual pot created with amount 100 and had players 1 and 2 pay money owed
	Pot: 300 after calling player 1 and 2
	Pot: 300
	PASSED

	04
	Testing payMoneyOwed() – 4 players are setup and it’s a continuation of the previous test
	Manual pot created with negative amount     (-300)  and had players 1 and 2 pay money owed
	Not allowed, pot is negative
	Pot: -600
	FAILED

	05
	Testing giveAllMoneyBack() – 4 players are setup
	The pot was raised by 100 by Player 1 and Player 2 and 3 have matched the raise.

Bank Balance:

Player 1: 10400

Player 2: 19900

Player 3: 20400

Player 4: 30000
	Pot: 300

Player 1: 10500

Player 2: 20000

Player 3: 20500

Player 4: 30000
	Pot: 300

Player 1: 10500

Player 2: 20000

Player 3: 20500

Player 4: 30000
	PASSSED

	06
	Testing pay() – 4 players are set up
	Hand is assigned to all players in which player 1 has the best hand
	Player 1: 11120

Player 2: 19800

Player 3: 20290

Player 4: 29790
	Player 1: 11120

Player 2: 19800

Player 3: 20290

Player 4: 29790
	PASSED

	06
	Testing pay() – 4 players are set up
	Hand is assigned to all player in which player 1 has the best hand, however, player 1 goes all in, which is raised by player 2 by 10, so 2nd pot is created
	Player 1: 42000

Player 2: 9490

Player 3: 10020

Player 4: 19490
	Player 1: 42000

Player 2: 9490

Player 3: 10020

Player 4: 19490
	PASSED

	06
	Testing pay() – 4 players are set up
	Hand is assigned to all player in which there is a tie between player 1 and 3 and pot amount is an odd number
	Player 1: 15711
Player 2: 9789

Player 3: 25710

Player 4: 29270
	Player 1: 15710

Player 2: 9789

Player 3: 25710

Player 4: 29270
	FAILED: One dollar is lost in the split


2.2.3 test procedures

I used the setUp() method to create four players.  Then using the players I created a TexasHoldEm object.
bet()

This function does not appear to be completed therefore it has been excluded from testing as Dr. Mitra suggested.  
fold()

Firstly, the boundary of the player vector was tested by having player 1, 3, and 4 fold.  This was tested again when there are multiple pots.  Then this function was testing with the raise() function, where I had few players raise and then had a player fold.  I also had a played raise() after folding to see the outcome.  
raise()

This function first has few players raise the pot and then has the remaining player match the max bet.  A player also goes all in and empties the bank amount, after which any raise should be added to a new pot, so eligibility of the pots was tested here as well.  
call()

It is assumed that if the raise() function has been tested, the call() method has also been tested as Dr. Mitra suggested.  The only thing call does is that it calls the raise function.
pay()

Hand is setup for all players.  Raise function is used to raise the pot size.  A single pot will one winner is tested first.  Then, a situation where a player goes all in and the next player raises it further by 10 is set up, which creates a second pot.  Lastly, when the pot size is an odd number and there are two winners, so this situation is set up by manually setting players hand so that there are two winners – this was to test splitting the pot.
payMoneyOwed()

Since this is such a difficult method to test on its own, I created a method in the TexasHoldEm class that manually raises the pot.  So, I have a pot manually raised and call this function with player name as the input, which will subtract money from player’s bank and add amount needed to stay in the game.  I also tested the negative amount case, where the pot has been raised by a negative number and then call payMoneyOwed().
giveAllMoneyBack()

This method was tested by first raising the pot and then having all the players match the max bid.  Then calling this function followed by printing player’s bank amount to see if the player received the amount he/she bid back in the bank.
2.3 SevenCardHand
2.3.1 overall idea
The following section will be broken down into the six sections (five functions and one constructor).  Each subsection will begin with the separation of three aforementioned phases: requirements exploration, requirements-driven test case design, and outcome analysis.
SevenCardHand(Vector<Integer> newCards)

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  Resultantly, the only requirements or constraints for this function are evidenced by the javadoc for the SevenCardHand Class.  As these are the only known requirements for this function, testing will be focused on refining these requirements to be more specific to aide future users in extending and instantiating this class.  Because of the nature of the javadoc requirement for this function, black box testing will be used.

Requirements Driven Test Development.  The javadoc requirements for this function were broken down into a set of cause and effect relationships.  The details of these relationships can be viewed in Figure 2.3.1‑1, which illustrates the Cause-Effect Graph for the constraints put upon this constructor by the SevenCardHand javadoc.  The test cases derived from this graph using Heuristic Rules may be found in 
Table 2.3.2‑1
 under test group 1.  The inputs and outputs provided for these test cases are given in terms of the cause and effect identifiers given in Figure 2.3.1‑1: Cause-Effect Graph of SevenCardHand constructor.  The basis for E2 (effect number 2) given below is that the document does not specify what will happen if invalid inputs are sent to the constructor, therefore, E2 was made under the assumption that invalid input should result in nothing happening.
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Figure 2.3.1‑1: Cause-Effect Graph of SevenCardHand constructor
Outcome Analysis.  The expected outcome E2 never occurs and the result is a potential bug in this class, although not necessarily the program.  Sending a vector of too few or too many Integers will result in an instantiation of the SevenCardHand class that will have IndexOutOfBoundsException on public procedural calls.  It is recommended that the code should fix this problem if the SevenCardHand class is to be utilized outside the realm of this project.  Also, it is recommended that the requirement given in the javadoc be changed to reflect what Integer values represent which cards.  
getCommunityCards()

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  Resultantly, the only requirements or constraints for this function are evidenced by the javadoc for the SevenCardHand Class.  As the purpose for this function is to provide a set of strings representing the community cards for the client machines to interpret, the testing should focus on the idea that the correct cards and number of cards are being returned.  This test group will utilize black box testing techniques with equivalence classes using each card as its own equivalence class.
Requirements-Driven Test Development.  Since the client machines operate on the enumeration of the cards, a card value’s output should match one of the enumerated card names in the Cards enumeration.  For this reason, a lookup table should be created for these values to be referenced.  In order to fully test the aforementioned requirements, a loop should cycle through all possible cards, verifying that the correct cards and correct number of cards is returned.  In this manner, the test will cover all possible card values verifying that all of the appropriate strings are returned.  Since invalid inputs to the constructor of SevenCardHand class are not to be allowed by the recommended changes to the requirements documentation, this would promote coverage of all of the pertinent possibilities for this exercise.  Instead of listing all test cases for this function, the test cases have been combined to form test group 02 in 
Table 2.3.2‑1
.  Developing the criterion for an expected output was difficult as there is no specification for which five cards of the input vector form the community cards.
Outcome Analysis.  Once it was deciphered that the first five cards of the input vector to the constructor or setCards function were to be the five community cards, the tests’ output as was expected of them.  However, it is not specified formally that the first five cards of the inputs to the SevenCardHand constructor and setCards function shall be the community cards and it is recommended that this be changed.  The only recommended changes for this function are requirement based. 

getPlayersCards()

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  Resultantly, the only requirements or constraints for this function are evidenced by the javadoc for the SevenCardHand Class.  As the purpose for this function is to provide a set of strings representing the player cards for the client machines to interpret, the testing should focus on the idea that the correct cards and number of cards are being returned. This test group will utilize black box testing techniques with equivalence classes using each card as its own equivalence class.

Requirements-Driven Test Development.  Since the client machines operate on the enumeration of the cards, a card value’s output should match one of the enumerated card names in the Cards enumeration.  For this reason, a lookup table should be created for these values to be referenced.  In order to fully test the aforementioned requirements, a loop should cycle through all possible cards, verifying that the correct cards and correct number of cards is returned.  In this manner, the test will cover all possible card values,  verifying that all of the appropriate strings are returned.  Since invalid inputs to the constructor of SevenCardHand class are not to be allowed by the recommended changes to the requirements documentation, this would promote coverage of all of the pertinent possibilities for this exercise.  Instead of listing all test cases for this function, the test cases have been combined to form test group 03 in 
Table 2.3.2‑1
.  Developing the criterion for an expected output was difficult as there is no specification for which five cards of the input vector form the community cards.
Outcome Analysis.  Once it was deciphered that the last two cards of the input vector to the constructor or setCards function were to be the two player cards, the tests’ output as was expected of them.  However, it is not specified formally that the last two cards of the inputs to the SevenCardHand constructor and setCards function shall be the player cards and it is recommended that this be changed.  The only recommended changes for this function are requirement based. 

isBetterThan(SevenCardHand other)

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  The vagueness of the requirements listed in the javadoc meant that other sources needed to be found for requirements to this function.  Utilizing the reference materials listed in the formal requirements specification for the poker project, www.wikipedia.org was determined to be the source for the individual hand ranking requirements of the project.  As it is not explicitly stated, the function prototype was used as a statement of the intended comparison indicated by the requirement.  It was determined that the requirements of this function was that a Boolean value would be returned indicating if the calling SevenCardHand outranks the SevenCardHand sent in as a parameter.  As there are nearly 3,000,000 unique poker hands and 7,426 Equivalence Classes for a five card hand of poker, it was evident that robust black box testing techniques would not be useful.  Equivalence class partitioning would mean deciphering all 7,426 equivalence classes.  In order to meet the time constraint, it would not be possible to fully black box test this function.  Since the focus of testing is to find potential bugs, the most efficient testing methodology for this sort of testing would be a combination of white box and black box testing techniques.   
Requirements-Driven Test Development.  In order to maximize the number of bugs that could be found while maintaining a robust set of test cases for this function, a form a “grey box” testing was used.  A quick overview of the SevenCardHand class makes it apparent that due to implementation, hands of a different class (i.e. Royal Flush, Straight Flush, Four of a Kind, Full House, etc.) would never be ranked equivalently.  For instance, a Royal Flush will always rank above any other form of a straight.  This means that a Royal Flush will not need to be weighed against every single possible hand.  It only needs to be verified that it ranks above one specific hand of lower classification.  Therefore, a single test could test that Royal Flush outranks all Full Houses.  This strategy was utilized and a Cause-Effect Graph was generated to illustrate the test cases in which different hand classifications were to be compared.  The resultant Cause-Effect Graphs can be found on the following four pages Figure 2.3.1‑2 Hand comparison Cause-Effect Graph (A) through Figure 2.3.1‑5 Hand comparison Cause-Effect Graph (D).  A list of all of these test cases can be found in test group 04 in 
Table 2.3.2‑1
.  

After testing the different classes of hands against each other, it will be necessary to check that two hands of the same classification are ranked accordingly.  However, the methodology behind the winning hand is different for every hand.  Therefore, the test system will utilize new testing functions for each classification of poker hands.  Each of these functions shall be used to test a hand classification’s ranking against itself shall cycle through all conceivable hands of that classification comparing each hand to all conceivable hands of the same classification.  A single test case has been entered for each of the functions that compared two of the same hands together in 
Table 2.3.2‑1
 under test group 06.  As these methods get bulky, they will be automated and it is expected that the tester will run these tests over a weekend or overnight while he/she is not planning on using the testing machine for multiple hours.
Outcome Analysis.  The implementation of testing functions in the preceding phase caused the recognition of multiple bugs in the system.  The first (and simplest) bug is that the Full House is ranked over the Four of a Kind.  The second bug occurs when comparing two Full House hands.  Occasionally a lower full house wins because the current implementation calculates the value of a full house by taking two to the power of the three of a kind plus the value of the pair.  Consider the following instance: Player A has 2,2,2,A,A and Player B has 3,3,3,4,4 in which Player B should win as his/her three of a kind is larger.  In this case, Player A’s hand evaluates to 22+14=18 and Player B’s hand evaluates to 23+4=14.  This causes Player A to win, even though Player B’s hand clearly outranks it.  Other program bugs involve the comparison Three of a Kind, Two Pair, One Pair, and No Pair because the developers failed to take kicker cards into account.  Since each of these hands is its own evaluating function in SevenCardHand, each evaluation is a bug.  This means that there are at least six bugs in the comparison functions for two hands.  

[image: image2.emf]C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

C19

C20

E2 E1 E3 E1 E3

E1


Figure 2.3.1‑2 Hand comparison Cause-Effect Graph (A)
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Figure 2.3.1‑3 Hand comparison Cause-Effect Graph (B)
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Figure 2.3.1‑4 Hand comparison Cause-Effect Graph (C)
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Figure 2.3.1‑5 Hand comparison Cause-Effect Graph (D)
isEqualTo(SevenCardHand other)

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  The vagueness of the requirements listed in the javadoc meant that other sources needed to be found for requirements to this function.  Utilizing the reference materials listed in the formal requirements specification for the poker project, www.wikipedia.org was determined to be the source for the individual hand ranking requirements of the project.  As it is not explicitly stated, the function prototype was used as a statement of the intended comparison indicated by the requirement.  It was determined that the requirements of this function was that a Boolean value would be returned indicating if the calling SevenCardHand is equal to the SevenCardHand sent in as a parameter.  Equivalence class partitioning would mean deciphering all 7,426 equivalence classes of poker hands.  In order to meet the time constraint, it would not be possible to fully black box test this function.  Since the focus of testing is to find potential bugs, the most efficient testing methodology for this sort of testing would be a combination of white box and black box testing techniques.
Requirements-Driven Test Development.  In order to maximize the number of bugs that could be found while maintaining a robust set of test cases for this function, a form a “grey box” testing was used.  A Cause-Effect Graph was generated to illustrate the test cases in which different hand classifications were to be compared and can be found on the preceding four pages: Figure 2.3.1‑2 Hand comparison Cause-Effect Graph (A) through Figure 2.3.1‑5 Hand comparison Cause-Effect Graph (D).  A list of all of these test cases used to test for equivalence can be found in test group 05 in 
Table 2.3.2‑1
.  After testing the different classes of hands against each other, it will be necessary to check that two hands of the same classification are equated appropriately.  However, the methodology behind the ranking hands is different for every classification.  Therefore, the test system will utilize the same testing functions for each classification of poker hands as the SevenCardHand.isBetterThan(SevenCardHand other) tests used.  As these methods get bulky, they will be automated and it is expected that the tester will run these tests over a weekend or overnight while he/she is not planning on using the testing machine for multiple hours.
Outcome Analysis.  The implementation of testing functions in the preceding phase caused the recognition of multiple bugs in the system.  The first (and simplest) bug is that the Full House is ranked over the Four of a Kind.  The second bug occurs when comparing two Full House hands.  Occasionally a lower full house wins because the current implementation calculates the value of a full house by taking two to the power of the three of a kind plus the value of the pair.  Consider the following instance: Player A has 2,2,2,A,A and Player B has 3,3,3,4,4 in which Player B should win as his/her three of a kind is larger.  In this case, Player A’s hand evaluates to 22+14=18 and Player B’s hand evaluates to 23+4=14.  This causes Player A to win, even though Player B’s hand clearly outranks it.  Other program bugs involve the comparison Three of a Kind, Two Pair, One Pair, and No Pair because the developers failed to take kicker cards into account.  A single test case has been entered for each of the functions that compared two of the same hands together in 
Table 2.3.2‑1
 under test group 06.  Since each of these hands is its own evaluating function in SevenCardHand, each evaluation is a bug.  This means that there are at least six bugs in the comparison functions for two hands.
SevenCardHand(Vector<Integer> newCards)

Requirements Exploration.  No formal documentation of this function is available or apparent from the formal requirements document of the poker project.  Further analysis revealed that no requirements are available from the design document as well.  Resultantly, the only requirements or constraints for this function are evidenced by the javadoc for the SevenCardHand Class.  As these are the only known requirements for this function, testing will be focused on refining these requirements to be more specific to aide future users in extending and utilizing this class.  Because of the nature of the javadoc requirement for this function, black box testing will be used.

Requirements Driven Test Development.  The javadoc requirements for this function were broken down into a set of cause and effect relationships.  The details of these relationships can be viewed in Figure 2.3.1‑1B - SetCards cause effect graph, which illustrates the Cause-Effect Graph for the constraints put upon this function by the SevenCardHand javadoc.  The test cases derived from this graph using Heuristic Rules may be found in 
Table 2.3.2‑1
 under test group 07.  The inputs and outputs provided for these test cases are given in terms of the cause and effect identifiers given in the figure.  The basis for E2 (effect number 2) given below is that the document does not specify what will happen if invalid inputs are sent to the constructor, therefore, E2 was made under the assumption that invalid input should result in nothing happening.
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Figure 2.3.1‑1B - SetCards cause effect graph
Outcome Analysis.  The expected outcome E2 never occurs and the result is a potential bug in this class, although not necessarily the program.  Sending a vector of too few or too many Integers will result in an instantiation of the SevenCardHand class that will have IndexOutOfBounds exceptions on public procedural calls.  It is recommended that the code should fix this problem if the SevenCardHand class is to be utilized outside the realm of this project.  Also, it is recommended that the requirement given in the javadoc be changed to reflect what Integer values represent which cards and to stress that input Integers must be valid.  
2.3.2 list of test cases

The following table is a list of test cases that were run against the SevenCardHand class.  Please note, this table does not fully represent all test cases that were run as there have been far too many to document.  Group 06 test cases in the table below each represent hundreds or thousands of test cases as individual test cases were developed using algorithms.  Groups 02 and 03 also represent multiple test cases that were developed utilizing an algorithm.  Inputs and outputs utilize the cause and effect notation from the cause-effect graphs relevant for that group.
Table 2.3.2‑1 Test cases for the SevenCardHand class

	Group
	TestCase Description
	Inputs
	Expected Outputs
	Actual Outputs
	Comments

	01
	Valid Input
	C1, C2
	E1
	E1
	

	01
	Invalid Vector (00)
	~C1, ~C2
	E2
	E1
	As the cards for a hand are auto-generated by other classes the following cases should never occur under normal operation of the Poker program.

BUG!

	01
	Invalid Vector (01)
	~C1, C2
	E2
	Not tested
	Not tested because of imminent failure
BUG!

	01
	Invalid Vector (10)
	C1, ~C2
	E2
	Not tested
	Not tested because of imminent failure
BUG!

	02
	getCommunityCards

string output test
	All possible cards
	The correct corresponding card.
	The correct corresponding card.
	

	02
	getCommunityCards  number of cards test
	All possible cards
	The correct number of corresponding card.
	The correct number of corresponding cards.
	

	03
	getPlayersCards

string output tests
	All possible cards
	The correct corresponding cards.
	The correct corresponding cards.
	

	03
	getPlayersCards

number of cards tests
	All possible cards
	The correct number of corresponding cards.
	The correct number of corresponding cards.
	

	04
	Royal Flush to Four of a Kind
	C1,C13
	TRUE
	TRUE
	

	04
	Royal Flush to Full House
	C1,C14
	TRUE
	TRUE
	

	04
	Royal Flush to Flush
	C1,C15
	TRUE
	TRUE
	

	04
	Royal Flush to Straight
	C1,C16
	TRUE
	TRUE
	

	04
	Royal Flush to Three of a Kind
	C1,C17
	TRUE
	TRUE
	

	04
	Royal Flush to Two Pair
	C1,C18
	TRUE
	TRUE
	

	04
	Royal Flush to One Pair
	C1,C19
	TRUE
	TRUE
	

	04
	Royal Flush to No Pair
	C1,C20
	TRUE
	TRUE
	

	04
	Straight Flush to Four of a Kind
	C2,C13
	TRUE
	TRUE
	

	04
	Straight Flush to Full House
	C2,C14
	TRUE
	TRUE
	

	04
	Straight Flush to Flush
	C2,C15
	TRUE
	TRUE
	

	04
	Straight Flush to Straight
	C2,C16
	TRUE
	TRUE
	

	04
	Straight Flush to Three of a Kind
	C2,C17
	TRUE
	TRUE
	

	04
	Straight Flush to Two Pair
	C2,C18
	TRUE
	TRUE
	

	04
	Straight Flush to One Pair
	C2,C19
	TRUE
	TRUE
	

	04
	Straight Flush to No Pair
	C2,C20
	TRUE
	TRUE
	

	04
	Four of a Kind to Royal Flush
	C3,C11
	FALSE
	FALSE
	

	04
	Four of a Kind to Straight Flush
	C3,C12
	FALSE
	FALSE
	

	04
	Four of a Kind to Full House
	C3,C14
	TRUE
	FALSE
	FAILED!
BUG!

	04
	Four of a Kind to Flush
	C3,C15
	TRUE
	TRUE
	

	04
	Four of a Kind to Straight
	C3,C16
	TRUE
	TRUE
	

	04
	Four of a Kind to Three of a Kind
	C3,C17
	TRUE
	TRUE
	

	04
	Four of a Kind to Two Pair
	C3,C18
	TRUE
	TRUE
	

	04
	Four of a Kind to One Pair
	C3,C19
	TRUE
	TRUE
	

	04
	Four of a Kind to No Pair
	C3,C20
	TRUE
	TRUE
	

	04
	Full House to Royal Flush
	C4,C11
	FALSE
	FALSE
	

	04
	Full House to Straight Flush
	C4,C12
	FALSE
	FALSE
	

	04
	Full House to Four of a Kind
	C4,C13
	FALSE
	TRUE
	FAILED!
BUG!

	04
	Full House to Flush
	C4,C15
	TRUE
	TRUE
	

	04
	Full House to Straight
	C4,C16
	TRUE
	TRUE
	

	04
	Full House to Three of a Kind
	C4,C17
	TRUE
	TRUE
	

	04
	Full House to Two Pair
	C4,C18
	TRUE
	TRUE
	

	04
	Full House to One Pair
	C4,C19
	TRUE
	TRUE
	

	04
	Full House to No Pair
	C4,C20
	TRUE
	TRUE
	

	04
	Flush to Royal Flush
	C5,C11
	FALSE
	FALSE
	

	04
	Flush to Straight Flush
	C5,C12
	FALSE
	FALSE
	

	04
	Flush to Four of a Kind
	C5,C13
	FALSE
	FALSE
	

	04
	Flush to Full House
	C5,C14
	FALSE
	FALSE
	

	04
	Flush to Straight
	C5,C16
	TRUE
	TRUE
	

	04
	Flush to Three of a Kind
	C5,C17
	TRUE
	TRUE
	

	04
	Flush to Two Pair
	C5,C18
	TRUE
	TRUE
	

	04
	Flush to One Pair
	C5,C19
	TRUE
	TRUE
	

	04
	Flush to No Pair
	C5,C20
	TRUE
	TRUE
	

	04
	Straight to Royal Flush
	C6,C11
	FALSE
	FALSE
	

	04
	Straight to Straight Flush
	C6,C12
	FALSE
	FALSE
	

	04
	Straight to Four of a Kind
	C6,C13
	FALSE
	FALSE
	

	04
	Straight to Full House
	C6,C14
	FALSE
	FALSE
	

	04
	Straight to Flush
	C6,C15
	FALSE
	FALSE
	

	04
	Straight to Three of a Kind
	C6,C17
	TRUE
	TRUE
	

	04
	Straight to Two Pair
	C6,C18
	TRUE
	TRUE
	

	04
	Straight to One Pair
	C6,C19
	TRUE
	TRUE
	

	04
	Straight to No Pair
	C6,C20
	TRUE
	TRUE
	

	04
	Three of a Kind to Royal Flush
	C7,C11
	FALSE
	FALSE
	

	04
	Three of a Kind to Straight Flush
	C7,C12
	FALSE
	FALSE
	

	04
	Three of a Kind to Four of a Kind
	C7,C13
	FALSE
	FALSE
	

	04
	Three of a Kind to Full House
	C7,C14
	FALSE
	FALSE
	

	04
	Three of a Kind to Flush
	C7,C15
	FALSE
	FALSE
	

	04
	Three of a Kind to Straight
	C7,C16
	FALSE
	FALSE
	

	04
	Three of a Kind to Two Pair
	C7,C18
	TRUE
	TRUE
	

	04
	Three of a Kind to One Pair
	C7,C19
	TRUE
	TRUE
	

	04
	Three of a Kind to No Pair
	C7,C20
	TRUE
	TRUE
	

	04
	Two Pair to Royal Flush
	C8,C11
	FALSE
	FALSE
	

	04
	Two Pair to Straight Flush
	C8,C12
	FALSE
	FALSE
	

	04
	Two Pair to Four of a Kind
	C8,C13
	FALSE
	FALSE
	

	04
	Two Pair to Full House
	C8,C14
	FALSE
	FALSE
	

	04
	Two Pair to Flush
	C8,C15
	FALSE
	FALSE
	

	04
	Two Pair to Straight
	C8,C16
	FALSE
	FALSE
	

	04
	Two Pair to Three of a Kind
	C8,C17
	FALSE
	FALSE
	

	04
	Two Pair to One Pair
	C8,C19
	TRUE
	TRUE
	

	04
	Two Pair to No Pair
	C8,C20
	TRUE
	TRUE
	

	04
	One Pair to Royal Flush
	C9,C11
	FALSE
	FALSE
	

	04
	One Pair to Straight Flush
	C9,C12
	FALSE
	FALSE
	

	04
	One Pair to Four of a Kind
	C9,C13
	FALSE
	FALSE
	

	04
	One Pair to Full House
	C9,C14
	FALSE
	FALSE
	

	04
	One Pair to Flush
	C9,C15
	FALSE
	FALSE
	

	04
	One Pair to Straight
	C9,C16
	FALSE
	FALSE
	

	04
	One Pair to Three of a Kind
	C9,C17
	FALSE
	FALSE
	

	04
	One Pair to Two Pair
	C9,C18
	FALSE
	FALSE
	

	04
	One Pair to No Pair
	C9,C20
	TRUE
	TRUE
	

	04
	No Pair to Royal Flush
	C10,C11
	FALSE
	FALSE
	

	04
	No Pair to Straight Flush
	C10,C12
	FALSE
	FALSE
	

	04
	No Pair to Four of a Kind
	C10,C13
	FALSE
	FALSE
	

	04
	No Pair to Full House
	C10,C14
	FALSE
	FALSE
	

	04
	No Pair to Flush
	C10,C15
	FALSE
	FALSE
	

	04
	No Pair to Straight
	C10,C16
	FALSE
	FALSE
	

	04
	No Pair to Three of a Kind
	C10,C17
	FALSE
	FALSE
	

	04
	No Pair to Two Pair
	C10,C18
	FALSE
	FALSE
	

	04
	No Pair to One Pair
	C10,C19
	FALSE
	FALSE
	

	05
	Royal Flush to Four of a Kind
	C1,C13
	FALSE
	FALSE
	

	05
	Royal Flush to Full House
	C1,C14
	FALSE
	FALSE
	

	05
	Royal Flush to Flush
	C1,C15
	FALSE
	FALSE
	

	05
	Royal Flush to Straight
	C1,C16
	FALSE
	FALSE
	

	05
	Royal Flush to Three of a Kind
	C1,C17
	FALSE
	FALSE
	

	05
	Royal Flush to Two Pair
	C1,C18
	FALSE
	FALSE
	

	05
	Royal Flush to One Pair
	C1,C19
	FALSE
	FALSE
	

	05
	Royal Flush to No Pair
	C1,C20
	FALSE
	FALSE
	

	05
	Straight Flush to Four of a Kind
	C2,C13
	FALSE
	FALSE
	

	05
	Straight Flush to Full House
	C2,C14
	FALSE
	FALSE
	

	05
	Straight Flush to Flush
	C2,C15
	FALSE
	FALSE
	

	05
	Straight Flush to Straight
	C2,C16
	FALSE
	FALSE
	

	05
	Straight Flush to Three of a Kind
	C2,C17
	FALSE
	FALSE
	

	05
	Straight Flush to Two Pair
	C2,C18
	FALSE
	FALSE
	

	05
	Straight Flush to One Pair
	C2,C19
	FALSE
	FALSE
	

	05
	Straight Flush to No Pair
	C2,C20
	FALSE
	FALSE
	

	05
	Four of a Kind to Royal Flush
	C3,C11
	FALSE
	FALSE
	

	05
	Four of a Kind to Straight Flush
	C3,C12
	FALSE
	FALSE
	

	05
	Four of a Kind to Full House
	C3,C14
	FALSE
	FALSE
	

	05
	Four of a Kind to Flush
	C3,C15
	FALSE
	FALSE
	

	05
	Four of a Kind to Straight
	C3,C16
	FALSE
	FALSE
	

	05
	Four of a Kind to Three of a Kind
	C3,C17
	FALSE
	FALSE
	

	05
	Four of a Kind to Two Pair
	C3,C18
	FALSE
	FALSE
	

	05
	Four of a Kind to One Pair
	C3,C19
	FALSE
	FALSE
	

	05
	Four of a Kind to No Pair
	C3,C20
	FALSE
	FALSE
	

	05
	Full House to Royal Flush
	C4,C11
	FALSE
	FALSE
	

	05
	Full House to Straight Flush
	C4,C12
	FALSE
	FALSE
	

	05
	Full House to Four of a Kind
	C4,C13
	FALSE
	FALSE
	

	05
	Full House to Flush
	C4,C15
	FALSE
	FALSE
	

	05
	Full House to Straight
	C4,C16
	FALSE
	FALSE
	

	05
	Full House to Three of a Kind
	C4,C17
	FALSE
	FALSE
	

	05
	Full House to Two Pair
	C4,C18
	FALSE
	FALSE
	

	05
	Full House to One Pair
	C4,C19
	FALSE
	FALSE
	

	05
	Full House to No Pair
	C4,C20
	FALSE
	FALSE
	

	05
	Flush to Royal Flush
	C5,C11
	FALSE
	FALSE
	

	05
	Flush to Straight Flush
	C5,C12
	FALSE
	FALSE
	

	05
	Flush to Four of a Kind
	C5,C13
	FALSE
	FALSE
	

	05
	Flush to Full House
	C5,C14
	FALSE
	FALSE
	

	05
	Flush to Straight
	C5,C16
	FALSE
	FALSE
	

	05
	Flush to Three of a Kind
	C5,C17
	FALSE
	FALSE
	

	05
	Flush to Two Pair
	C5,C18
	FALSE
	FALSE
	

	05
	Flush to One Pair
	C5,C19
	FALSE
	FALSE
	

	05
	Flush to No Pair
	C5,C20
	FALSE
	FALSE
	

	05
	Straight to Royal Flush
	C6,C11
	FALSE
	FALSE
	

	05
	Straight to Straight Flush
	C6,C12
	FALSE
	FALSE
	

	05
	Straight to Four of a Kind
	C6,C13
	FALSE
	FALSE
	

	05
	Straight to Full House
	C6,C14
	FALSE
	FALSE
	

	05
	Straight to Flush
	C6,C15
	FALSE
	FALSE
	

	05
	Straight to Three of a Kind
	C6,C17
	FALSE
	FALSE
	

	05
	Straight to Two Pair
	C6,C18
	FALSE
	FALSE
	

	05
	Straight to One Pair
	C6,C19
	FALSE
	FALSE
	

	05
	Straight to No Pair
	C6,C20
	FALSE
	FALSE
	

	05
	Three of a Kind to Royal Flush
	C7,C11
	FALSE
	FALSE
	

	05
	Three of a Kind to Straight Flush
	C7,C12
	FALSE
	FALSE
	

	05
	Three of a Kind to Four of a Kind
	C7,C13
	FALSE
	FALSE
	

	05
	Three of a Kind to Full House
	C7,C14
	FALSE
	FALSE
	

	05
	Three of a Kind to Flush
	C7,C15
	FALSE
	FALSE
	

	05
	Three of a Kind to Straight
	C7,C16
	FALSE
	FALSE
	

	05
	Three of a Kind to Two Pair
	C7,C18
	FALSE
	FALSE
	

	05
	Three of a Kind to One Pair
	C7,C19
	FALSE
	FALSE
	

	05
	Three of a Kind to No Pair
	C7,C20
	FALSE
	FALSE
	

	05
	Two Pair to Royal Flush
	C8,C11
	FALSE
	FALSE
	

	05
	Two Pair to Straight Flush
	C8,C12
	FALSE
	FALSE
	

	05
	Two Pair to Four of a Kind
	C8,C13
	FALSE
	FALSE
	

	05
	Two Pair to Full House
	C8,C14
	FALSE
	FALSE
	

	05
	Two Pair to Flush
	C8,C15
	FALSE
	FALSE
	

	05
	Two Pair to Straight
	C8,C16
	FALSE
	FALSE
	

	05
	Two Pair to Three of a Kind
	C8,C17
	FALSE
	FALSE
	

	05
	Two Pair to One Pair
	C8,C19
	FALSE
	FALSE
	

	05
	Two Pair to No Pair
	C8,C20
	FALSE
	FALSE
	

	05
	One Pair to Royal Flush
	C9,C11
	FALSE
	FALSE
	

	05
	One Pair to Straight Flush
	C9,C12
	FALSE
	FALSE
	

	05
	One Pair to Four of a Kind
	C9,C13
	FALSE
	FALSE
	

	05
	One Pair to Full House
	C9,C14
	FALSE
	FALSE
	

	05
	One Pair to Flush
	C9,C15
	FALSE
	FALSE
	

	05
	One Pair to Straight
	C9,C16
	FALSE
	FALSE
	

	05
	One Pair to Three of a Kind
	C9,C17
	FALSE
	FALSE
	

	05
	One Pair to Two Pair
	C9,C18
	FALSE
	FALSE
	

	05
	One Pair to No Pair
	C9,C20
	FALSE
	FALSE
	

	05
	No Pair to Royal Flush
	C10,C11
	FALSE
	FALSE
	

	05
	No Pair to Straight Flush
	C10,C12
	FALSE
	FALSE
	

	05
	No Pair to Four of a Kind
	C10,C13
	FALSE
	FALSE
	

	05
	No Pair to Full House
	C10,C14
	FALSE
	FALSE
	

	05
	No Pair to Flush
	C10,C15
	FALSE
	FALSE
	

	05
	No Pair to Straight
	C10,C16
	FALSE
	FALSE
	

	05
	No Pair to Three of a Kind
	C10,C17
	FALSE
	FALSE
	

	05
	No Pair to Two Pair
	C10,C18
	FALSE
	FALSE
	

	05
	No Pair to One Pair
	C10,C19
	FALSE
	FALSE
	

	06
	Royal Flush to Royal Flush
	C1,C11
	E1,E2,E3
	E1,E2,E3
	

	06
	Straight Flush to Straight Flush
	C2,C12
	E1,E2,E3
	E1,E2,E3
	

	06
	Four of a Kind to Four of a Kind
	C3,C13
	E1,E2,E3
	E1,E2,E3
	

	06
	Full House to Full House
	C4,C14
	E1,E2,E3
	E1,E2,E3
	FAILED!

BUG!

This bug was temporarily fixed.  This problem would have reoccurred in other functions otherwise.

	06
	Flush to Flush
	C5,C15
	E1,E2,E3
	E1,E2,E3
	

	06
	Straight to Straight
	C6,C16
	E1,E2,E3
	E1,E2,E3
	

	06
	Three of a Kind to Three of a Kind
	C7,C17
	E1,E2,E3
	E1,E2,E3
	FAILED!

BUG!

Kicker cards were ignored.

	06
	Two Pair to Two Pair
	C8,C18
	E1,E2,E3
	E1,E2,E3
	FAILED!

BUG!

Kicker cards were ignored.

	06
	One Pair to One Pair
	C9,C19
	E1,E2,E3
	E1,E2,E3
	FAILED!

BUG!

Kicker cards were ignored.

	06
	No Pair to No Pair
	C10,C20
	E1,E2,E3
	E1,E2,E3
	FAILED!

BUG!

Kicker cards were ignored.

	07
	Valid Input
	C1, C2
	E1
	E1
	

	07
	Invalid Vector (00)
	~C1, ~C2
	E2
	E1
	The following cases should never occur under normal operation of the Poker program.

BUG!

	07
	Invalid Vector (01)
	~C1, C2
	E2
	Not tested
	BUG!

	07
	Invalid Vector (10)
	C1, ~C2
	E2
	Not tested
	BUG!


2.3.3 test procedures

This section will highlight the testing procedures used to test the SevenCardHand class.
public void testSevenCardHand()

This testing function tests the SevenCardHand constructor.  It calls the constructor utilizing the test cases listed above.  It ensures that the SevenCardHand was created, by calling getPlayersCards() and getCommunityCards functions and asserting their output.
public void testSetCards()

This testing function is nearly identical to that of the constructor tester.  The only difference is that it calls the setCards() function in order to set the cards for the poker hand.  Verification occurs in the same manner it did for the constructor.

public void testIsEqualTo()

This is the testing function for verifying the different classifications of hands are not considered equals.  Before it is run, the test setup function declares a bunch of generic hands, one of each classification, and it compares each one to the other and vice versa.

public void testIsBetterThan()

This testing function is nearly identical to that of the isEqualTo test.  The setup is the same and only the assert statements are changed.

public void testGetCommunintyCards()

This function tests that the vector of strings returned as the community cards are as they should be represented by the enumeration of cards.  It utilizes a lookup vector to lookup the strings that represent cards where the strings were copied over from the enumeration of cards.  The lookup vector is set up in the set up method for the JUnit testing class.  In order to test all cards (considering each card is an equivalence class and illegal inputs are unhandled per the constructor/set cards requirements) it cycles through all cards and makes sure they are returned appropriately in a vector of the appropriate size.
public void testGetPlayersCards()

This function sets up the same way as the getCommunityCards test function.  The concept for the tests is also the same for this class.  All cards are cycled through and verified against the enumeration of cards utilizing a lookup vector.  
public void testStraightFlush()

This function will cycle through all conceivable straight flushes for Player A.  For each conceivable straight flush for Player A, it will cycle through all conceivable straight flushes for Player B.  For each conceivable straight flush for Player B it will a test for isEqualTo and a test for isBetterThan functions.  
public void testFourOfAKind()

This function will cycle through all conceivable four of a kind hands for Player A.  For each conceivable four of a kind hand for Player A, it will cycle through all conceivable four of a kind hands for Player B.  For each conceivable four of a kind for Player B it will test for isEqualTo and a test for isBetterThan functions.  

public void testFullHouse()

This function will cycle through all conceivable full houses for Player A.  For each conceivable full house for Player A, it will cycle through all conceivable full houses for Player B.  For each conceivable full house for Player B it will test for isEqualTo and a test for isBetterThan functions. 
public void testFlush()

This function will cycle through all conceivable flush hands for Player A.  For each conceivable flush hand for Player A, it will cycle through all conceivable flush hands for Player B.  For each conceivable four of a kind for Player B it will test for isEqualTo and a test for isBetterThan functions.

public void testStraight()

This function will cycle through all conceivable straight hands for Player A.  For each conceivable straight hand for Player A, it will cycle through all conceivable straight hands for Player B.  For each conceivable straight for Player B it will test for isEqualTo and a test for isBetterThan functions.  

public void testThreeOfAKind()

This function will cycle through all conceivable three of a kind hands for Player A.  For each conceivable three of a kind hand for Player A, it will cycle through all conceivable three of a kind hands for Player B.  For each conceivable three of a kind hand for Player B it will test for isEqualTo and a test for isBetterThan functions.  

public void testTwoPair()

This function will cycle through all conceivable two pair hands for Player A.  For each conceivable two pair hand for Player A, it will cycle through all conceivable two pair hands for Player B.  For each conceivable two pair hand for Player B it will test for isEqualTo and a test for isBetterThan functions.  

public void testOnePair()

This function will cycle through all conceivable one pair hands for Player A.  For each conceivable one pair hand for Player A, it will cycle through all conceivable one pair hands for Player B.  For each conceivable one pair hand for Player B it will test for isEqualTo and a test for isBetterThan functions.  

public void testNoPair()

This function will cycle through all conceivable no pair hands for Player A.  For each conceivable no pair hand for Player A, it will cycle through all conceivable no pair hands for Player B.  For each conceivable no pair hand for Player B it will test for isEqualTo and a test for isBetterThan functions.  

2.4 interpretmessagethread
2.4.1 overall idea

2.4.2 doJoin
There is a problem with a method in this class that does not allow a user to join a table if he or she tries to buy in with the minimum bet.  To verify that the method works correctly, a new method will have to be created that mimics the behavior of the original method.  The reason for this is that the original function relies on information from the server to obtain all of the needed information to run its tasks.  In addition, only the part of the method that is responsible for comparing the set minimum buy in with the user minimum will be tested.  Once the method is created, boundary value testing will be used to check for proper function behavior.  
2.4.3 list of test cases

	Group
	TestCase Description
	Inputs
	Expected Outputs
	Actual Outputs
	Comments

	
	Parameter > min & parameter < max
	75
	True
	True
	

	
	Parameter < min & parameter < max
	45
	False
	False
	

	
	Parameter > min & parameter > max
	590
	False
	False
	

	
	Parameter = min & parameter < max
	50
	True
	False
	Does not check greater than or equal to

	
	Parameter > min & parameter = max
	500
	True
	False
	Does not check less than or equal to


2.4.4 test procedures

A new test function was created in the ImplementMessageThreadTest() class to test the doJoin() function.  It is called checkParamWithMin() and it has the same comparison functionality as doJoin() but it does not rely on the server to obtain its values.  Instead, all values are passed to the test function.  The upper and lower boundaries were tested to check if a buy in can be done at those boundaries.  Another test was done to check for a valid value between the boundaries.  There were also tests to check behavior for values above the maximum and below the minimum.  The assertEquals and assertNotSame functions were used to decide if the outcome turned out as expected.
Simanta Mitra
smitra@iastate.edu
4-3463
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