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3.1.User Story Map

The first stage of the design process was to complete a user story map, containing user stories with acceptance criteria. Story points estimating
effort for each task have also been included.

| Set Up the Board | | Place a Counter | | Trap the Oppanent's Counter | |

Destroy an Apponent's Countar | | Complate the Gama |
[ Minimum Viable Product |
As a player | want to be Acceptance criteria A5 a player | want to be Acceptance criteria As a player | want to winthe | Acceptance criteria
colourso |Player L setas red, player 2 s my tumto |G and game if | get four counters ina | A player getting four counters
that the game can startand | |setas biue as default mave so that | o (promptis ¥ fow in any drectionsothat!  |ina row honizontally, vertically
know which colour | am Story points maove and the otherplayer | Story points. am the rightful winner. or dagonally becomes the
playing as. 2 isn't left waiting. 2 winner and the game ends. No
miore maves can be made.
Story points
12
Asa user | want to sae to the | Acceptance criteria A5 a player | want to be able | Acceptance criteria Asa player | want the game | Accoptance criteria
empty board at the startof | Board created in the comect o place my counterin one of | The player's counter is added 1o end with a draw whenall | Neither player becomes the
the gamea so that | know the |size (6 wide by 7 high) and the available columns and for | to the column in the lowest th Il full andna winner ds.. Mo
game s ready to play. displayed on-screen the counterto drop tothe | avallable row position one has won so thatl know  [more moves can be made.
Story points lowest available pointso that | Story points. the game has finished. Story points
H lean continue toplay the (S 3
game.
s o player | wantall played | Acceptance criteria As a player | want to be Acceptance eriteria
countters on the board tobe | Before eachmove, the board natified I've wonthe game sa | player winning the game
thatl |is that | and the other player triggers 3 massage on-screan
can decide where to place my | the played counters displayed knows when | have won. saying that {player name}
onit. playerhas 4 in a row and has
of the game state. Story points. won
a Story poirits
2
As 8 player | want to be able s a player | want to be
to make my move afterthe | Once a player has made a ifs gameis The pl tified of

other player has made a valid
mave so that the game can

valid move without any end
gama triggers, the other

finished when there is a draw
s that | know when to stop

draw when all the columns are
full and no one has won

progress. player is able to make a move playing. Story points

Story points el

a
As a player | want to be Acceptance criteria As @ player | want the option eriteria
notified if the column've | The playeris notifled If the: o restart the game when it |Ask user If they want to play
chosen is full so that | know | | column they've chesen is full has finished so that | have again, if they chocse yes,

enlumnn and they can chaose anather option to continue playing. | restart the game
Stary points. Story points
2 4

A5 a player | want to be able | Acceptance criteria

to choose another available | The player is able to choose a

calumn ff the column I've different colimn.

| chosen is full so that the game | Story points

can progress. 3




A5 a user | want to be able to
wntor my player name so that
it is easier for me to see whose,
um itis.

Acceptance critaria
Each playar can sot a custom
rame

Stary paints
4

Asa player | want to ba able to | Accaptance criteria
trap my oppanent's counter | One player's counter trapped

my counters in the other
the vertieal direction (¢ g. XDX. | player's sounters i the same.
inthe column) sothat] can | column will result in the
convert i to my counter type. | trapped counter switching
colour{e.g. ¥OX bacomas 30K
Stary painks

12

|45 a player | want to be able to | Acceptance criterla
destroy thres of my oppanent's | Theee of a player's counter
counters by trapping them trapped vertically between two
of my af the player's counters

vertically {e.g. XOOOX inthe | will be removed from the
calumin] so that | can black board. Counters that drop don't
them from winning the game.  (trigger the same event.

Story points

14

A5 a player | want the option to|
restart the game midway
through playing o that | can
restart i it looks like I'm losing

Accaptance criteria

Reset button deplayed next ta
board. Clicking the button
resets the board

Story points

4

12

Asa player | want to be able to | Acceptance criteria s a player | want to be able to | Acceptance criteria
trap my oppanent's counter | One players counter trapped destroy three of my oppanent's | Theee of a player's counter
between two of my countars in | between two of the other counters by trapping them trapped horizontally between
the B |players the same. between two of my counters | twa of the ather player's
XOX in the row] so that | can | row will result in the trapped L le.g. XOOOK in th will b
rert it to my counter type. ter switching. [e-g. row] so that | can block them [ the board, Counters that drop
HOX becormes X000 fram winning the game. don'ttrigger the same event.
‘Story peints Stary points
12 1
Asa player | want to be able to | Acceptance criteria s a player| want to be able to | Acteptance criteria
trap my oppanent's counter | One player's counter trapped destroy three of my oppanent's | Three of a player's counter
between two of my counters in | between two of the other counters by trapping them trapped diagonally between
the diagonal directions (e.g. | player's counters in the efther between twa of my counters | twa of the ather player's
piet in bath result in daganally (e.g. ¥OOOK counters will be remaved from
irecti that | can d ‘switching in either i the board. Counters that drop
it to my counter type. colour {e.g. XOX becomes X304 | [that | can block them from don't trigger the same event.
Story peints wirining the game. Stary points

14

As a player | want to natified of | Acceptance eriteria |45 a player | want to notified of | Acceptance eritesia
any trapped counters sathat | Players natffied of any trapped any d d 5o that f any
I'm awar of any changes on | counters that are converted. V'm aware of any that
the board ‘Story points ‘the board. removed from the baard

2 Stary points

2
| Phase 3

45 @ player or opponent | want | Acceptance criteria A5 3 player or oppanent | want | Acceptance criterla
to see avisual cue that a PP is ta that | The trapped counters are
counter has been trapped and | highlighted for a short period counters have boen trapped | highlighted for a short periad
converted so that it is easier | of time, and it is then and destroyed so that itis of time, and then destroyed
for me to notice when it converted to the opposite exsier for me to notice when it | Story points.
happens. type of counter happens, B

stary points

8
A5 a player or opponent | want | Acceptance criteria s a player or oppanent | want | Acceptance criteria

Figure 1. User Story Map for Connect 4 Game

1o see an animated visusl cue | The trapped esunteris
that a counter has been highlighted for a short period
trapped and corverted so that |of time, and it is then

It Is even easher for me to canverted to the oppasite
notica when it happans. type of counter. The
s
are animated.
Stary points

to seean animated visual cue
that counters have been
trapped and destrayed so that
ks even easler for me i
naticewhen it happans.

The trapped counters are
highlighted for a short period
of time, and are then
destroyed. The destruction and
highlighting are animated.
‘Story points

1]




3.2.Wireframe Diagram

For the following solution design, the game has been considered as a web application. The wireframe diagrams consider the user interface design
and how the program will output to the user.

Below is an example of a current online connect 4 game:

(. 4 In A Linel .1)

Called "Connect 4" by Hasbro.
Play against computer or another human.
A great challenge.

Red's turn New Game | ™)

&

&

Red:
Blue: 4

Figure 2. https://www.mathsisfun.com/games/connectd html online connect 4 game




The wireframe diagrams were first designed as a group, and then enhanced individually using online tools.

3.2.1. Overall Gameplay View

(umud 4

S“NLMujm——g ey = A{[auﬁ{u vier b
Hush g — == A

d,
a =
4q
4 =
g ™
ja -

! those colvwan . G(ew_&

1‘[‘\ \ ot if column full
§

?'Illju lt"dﬂ /—>. ?lm)t.lz- T le |__
L@

(orcemt ploge 2Telelo|e]

L,a;&ud o mwju . - f:m m.ssay.s

&I'lnj«l " alut
box.

Figure 3. Wire Frame Diagram showing game board




Connect 4 Game

-
)]
(]
I

Connect 4

[4)]

2]

How To Play

~

\
| Player 1
Y

O Player 2

DOOO00]
OO0OO0:

/
— K._/
4

( > . )\
N

@000000}
OOOO000F

()

OOOOO0O0

OOOO00O0O

Player 2 it's your turn!

Select a column

Q00O

Figure 4. Wire Frame Diagram showing game board
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3.2.1. Trapped Counter

A B oC oy E F

v v\v\v 9 T Tragped cunko:
\
1\' \ Tu"d (TR TR T
3 r\ beard UﬁUijl\}u‘
t; . P fo 2 secoads, Haa
. Te o sutches by ol
1T |lelo|0|@® ] olowr

Alert displaned informing tlagess of

Sulched conty (iulu&i.a cedl ref.

Figure 5. Wire Frame Diagram showing trapped counter be haviour
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Connect 4 Game

Connect 4

Start New Game
How To Play

Player 1

r'/ __-\
( > /

Player 2

hitps://mww. TEST.ConnectdGame.com

) [« =
) | <

| N N

Player 1 Your Counter Has Been Trapped!

OO

P
AN

DO0O0OC

Vs
e

D000
o

~
—

OO0
DO000OC
OOOOOJ

OO00000

Player 2 it's your turn!

Select a column

000

Figure 6. Wire Frame Diagram showing trapped counter behaviour (1)
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Connect 4 Game

hitps://www.TEST.Connect4Game.com

Connect 4

Start New Game
How To Play

—
| Player 1

—

O Player 2

N\
J

DO000
000000

O0C

'd
\\.

\

OOO0000

/
N
-/

()
\\ 3 /
p
N

OOO00000
OOO00000O
OO00000

Player 1 it's your turn!

Select a column

000

Figure 7. Wire Frame Diagram showing trapped counter behaviour (2) after counter has transformed




3.2.1. Destroy Counter View

T;p."td wonb g Nﬁ“uakkd "
Auffesent colovr F:r 2 seconds,
Nea I’uj are remeveh from Ha

bowrd omd Coudbess abere mwe
deun

AoBC oy E ¥ -

T gv v ¢ 9 laged cunbess b be dubnged:
¥ |
A

g - A F
[ l
eolele|® L

pdul"ufplujel info(ui.j [‘NJUS of femnoved
Covmbers

Figure 8. Wire Frame Diagram showing destroyed counter behaviour
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Connect 4 Game

Connect 4

Start New Game
How To Play

N

() Player1

Player 2

O

https:/fwww.TEST.Connect4Game.com

| N N N

N

)

Player 1 Your Counters Are Going to be Destroyed!

HOOC
OO00OJ
OO00OJ

O
OOOOOC

P

O0OC

\
/

~

|/’ \‘
/
I'/

_/

O

I\

AN

NN

OO00000

Player 2 it's your turn!

Select a column

OO0

Figure 9. Wire Frame Diagram showing destroyed counter behaviour




3.2.1. Game Win /Game Draw View

\ Gone. GM&L dceu
N.m‘uj tass Lugbghheh
w o b cloor o SML wmodal g qome
7 seonds, e o maddd o Lul, mLL k“‘_u“v\f
1 rlu,lmjm ot f - h‘“’

/

Wsdad conbons Jone

Linn MELSaue otk h—dﬂ

E.;H‘ew} (e {w M“ul{ﬁ
an]l (T3 Y

Figure 10. Wire Frame Diagram showing game win / game draw behaviour.
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Connect 4 Game OOO

https:/mww.TEST.ConnectdGame.com

Connect 4

2 3

Congratulations Player 1, You Won!

| Payer

O
OO000

Player 2

()
N

Figure 11. Wire Frame Diagram showing game win / game draw behaviour.
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5.1.Testing Tables

In order to fully test the MVP application’s functionality, both functional user (black box) and unit (white box) tests have been designed/implemented
and run. The result for each test can be found in the tables.

All unit tests described below have been implemented and run, for which the code can be found in Appendix C.

5.1.1. Validation Class Unit / Functional User Tests

Test: Validation Unit/User Tests

Test Test Pre- Expected | Actual

# Test Name Description Conditions | "MPUt(s) Output(s) | Output(s)

Test V1 (Unit)

Test Invalid
String
Parameter
(Char only) for None i
V1.A | StringlsNumeric_InvalidStringParam_FalseReturned StringlsNumeric Unit Test "ABC" FALSE FALSE
Function.
Ensure that
false is
returned.
Test Invalid
V1.B | StringlsNumeric_InvalidStringParam_FalseReturned | SUind None - |uaApcio34” FALSE | FALSE
) - - Parameter Unit Test
(Char and Int
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mixed) for
StringlsNumeric

Function.
Ensure that
false is
returned.
Test Invalid
String
Parameter (Int
and Char
. . . . mixed) for | None - "

V1.C | StringlsNumeric_InvalidStringParam_FalseReturned StringlsNumeric | Unit Test 1234ABC FALSE FALSE
Function.
Ensure that
false is
returned.
Test Invalid
String
Parameter
(Special Char,
Char and Int None i

V1.D | StringlsNumeric_InvalidStringParam_FalseReturned mixed) for Uni "@12AB12" FALSE FALSE

. . nit Test
StringlsNumeric
Function.
Ensure that
false is
returned.
Test Invalid
String
Parameter
, . ) . (Special Char) | None | v
V1.E | StringlsNumeric_InvalidStringParam_FalseReturned for Unit Test @ FALSE FALSE

StringlsNumeric
Function.
Ensure that
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false is
returned.

Test V2 (Unit)

V2.A

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing Int)
for
StringlsNumeric
Function.
Ensure that true
is retumed.

None
Unit Test

||.1||

TRUE

TRUE

V2B

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing Int )
for
StringlsNumeric
Function.
Ensure that true
is returmed.

None
Unit Test

||0||

TRUE

TRUE

va.C

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing
Negative Int) for
StringlsNumeric
Function.
Ensure that true
is retumed.

None
Unit Test

"_gg"

TRUE

TRUE

35




V2D

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing
Float) for
StringlsNumeric
Function.
Ensure that true
is returmed.

None
Unit Test

"10.1011"

TRUE

TRUE

V2.E

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing
Extreme Float)
for
StringlsNumeric
Function.
Ensure that true
is retumed.

None
Unit Test

"10101010109.99999999"

TRUE

TRUE

Ve.F

StringlsNumeric_ValidStringParam_TrueReturned

Test Valid
String
Parameter
(Containing
Negative
Extreme Float)
for
StringlsNumeric
Function.
Ensure that true
is returned.

None
Unit Test

"-10101010109.99999"

TRUE

TRUE

Test V3 (Unit)
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V3.A

IntWithinRange_OutOfRangelntParam_FalseRetured

Test out of
range value for
IntWithinRange
function.
Ensure that
False is
returned. (Test
lower boundary
out of range)

None
Unit Test

FALSE

FALSE

V3.B

IntWithinRange_OutOfRangelntParam_FalseRetumed

Test out of
range value for
IntWithinRange
function.
Ensure that
False is
returned. (Test
upper boundary
out of range)

None
Unit Test

101

FALSE

FALSE

V3.C

IntWithinRange_OutOfRangelntParam_FalseRetumed

Test out of
range value for
IntWithinRange
function.
Ensure that
False is
returned. (Test
lower boundary
out of range)

None
Unit Test

100000000

FALSE

FALSE

V3.D

IntWithinRange_OutOfRangelntParam_FalseRetumed

Test out of
range value for
IntWithinRange
function.
Ensure that
False is
returned. (Test
lower boundary
out of range)

None
Unit Test

-100000000

FALSE

FALSE
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Test V4 (Unit)

V4. A

IntWithinRange_WithinRangelntParam_TrueReturned

Test within
range value for
IntWithinRange
function.
Ensure that true
is retumned.
(Test lower
boundary within
range)

None
Unit Test

TRUE

TRUE

V4.B

IntWithinRange_WithinRangelntParam_TrueReturned

Test within
range value for
IntWithinRange
function.
Ensure that true
is retumned.
(Test upper
boundary within
range)

None
Unit Test

100

TRUE

TRUE

V4.C

IntWithinRange_WithinRangelntParam_TrueReturned

Test within
range value for
IntWithinRange
function.
Ensure that true
is retumed.
(Test lower
boundary within
range)

None
Unit Test

TRUE

TRUE

V4.D

IntWithinRange_WithinRangelntParam_TrueReturned

Test within
range value for
IntWithinRange
function.

Ensure that true

None
Unit Test

99

TRUE

TRUE
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is retumned.
(Test upper
boundary within
range)

V4. E

IntwithinRange_WithinRangelntParam_TrueReturned

Test within
range value for
IntWithinRange
function.
Ensure that true
is retumed.
(Test mid within
range)

None
Unit Test

50

TRUE

TRUE
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5.1.2. Gameplay Class Unit / Functional User Tests

In order to fully test the Gameplay Class CheckForGameWin method, all possible winning ‘4 in a row’ combinations should be considered. Therefore,
tables representing all possible ‘4 in a row' scenarios for each of the 4 directions have been made, showing the four array positions. These array

positions are used in unit tests GP.1-GP.4.

Horizontal Row Wins

Table for GP.1 Tests - Every possible Horizontal Row win
1 0,0 0,1 0,2 0,3
2 0.1 0,2 0,3 04
3 0,2 0,3 0,4 05
4 1,0 1,1 1,2 1,3
5 1,1 1,2 1,3 14
6 1,2 1,3 1,4 15
7 2,0 21 2,2 23
8 21 2,2 2,3 24
9 22 2,3 24 25
10 3,0 3,1 3,2 33
1 31 3,2 3,3 34
12 3,2 3,3 3,4 3,5
13 4,0 4,1 4,2 43
14 4,1 4,2 4,3 44
15 4,2 43 4.4 45
16 5,0 5,1 5,2 53
17 51 5,2 5,3 54
18 5,2 5,3 5,4 5,5
19 6,0 6,1 6,2 6,3
20 6,1 6,2 6,3 64
21 6,2 6,3 6,4 6,5

Figure 24. Table showing the four array positions for every possible horizontal row win
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Vertical Column Wins

Table for GP.2 Tests - Every possible Vertical Column win
1 0,0 1,0 2,0 3,0
2 1,0 2,0 3,0 4,0
3 2,0 3,0 4,0 5,0
4 3,0 4,0 5,0 6,0
5 0.1 1,1 2,1 3.1
6 1,1 2,1 3.1 41
7 21 3.1 4.1 51
8 3.1 4.1 5,1 6,1
9 0,2 1,2 2,2 32
10 1,2 2,2 3,2 42
11 22 3.2 4,2 52
12 3.2 4,2 5,2 6,2
13 0,3 1,3 2,3 33
14 1.3 2,3 3,3 43
15 2,3 3,3 4.3 5,3
16 3.3 4,3 5,3 6,3
17 04 1,4 2,4 34
18 14 24 34 44
19 24 34 44 54
20 34 4.4 5,4 6.4
21 0,5 1,5 2,5 3,5
22 1,5 25 3,5 45
23 2,5 3,5 4,5 55
24 3,5 4.5 5,5 6,5

Figure 25. Table showing the four array positions for every possible vertical column win
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Ascending Diagonal Wins

Table for GP.3 Tests - Every possible Ascending Diagonal win
1 3.3 2,2 1,1 0,0
2 4,3 32 2,1 1,0
3 53 4,2 31 2,0
4 6,3 52 4.1 30
5 34 2,3 1,2 0,1
6 4.4 3,3 2,2 1,1
7 54 4,3 3,2 21
8 6,4 5,3 4,2 3.1
9 35 24 1,3 0,2
10 4,5 34 2,3 1,2
11 55 4.4 3,3 2,2
12 6,5 5,4 4,3 32

Figure 26. Table showing the four array positions for every possible ascending diagonal win

Descending Diagonal Wins

Table for GP.4 Tests - Every possible Descending diagonal win
1 0,3 1,2 2,1 3,0
2 1,3 2.2 3.1 4.0
3 2,3 3,2 4,1 5,0
4 3,3 4,2 5,1 6,1
5 04 1,3 2,2 3.1
6 14 2.3 3,2 41
7 24 3,3 4,2 51
8 3,4 4,3 5,2 6,1
9 0,5 1,4 2,3 3,2
10 15 24 3,3 4.2
11 2,5 3,4 4,3 52
12 3,5 4.4 5,3 6,2

Figure 27. Table showing the four array positions for every possible descending diagonal win
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Test: Gameplay Unit/User Tests

Test Pre- Input( | Expected
Test# | Test Name Description Conditions | s) Output(s) Actual Output(s)
Test GP1 (Unit)

Test all

possible gigrd wLéE See

winning "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row anut, IaS.g: e for "TestPlaver" Red | "TestPlaver" Red
A urned game moves, ag Player| gp 1 yer. Yer.

o enre 12 Tospiaye | 152

returned. r, Red

Test all

. Set Up
Sv?r?silglge Board with El'e:bl
. . . . . . Input, Set

GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer” Red | "TestPlayer”,Red
B urned game moves, as GP.1

and ensure the |, Tests

winner is TestPlaye | #2

r", Red

returned.

Test all

possible gg;rd wLéE See

winning "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row anut, IaSee: e for "TestPlaver" Red | "TestPlaver Red
C urned game moves, ag play GPA1 yer, yers,

apd ensure th_e "TestPlaye ]’zgts

winner is " Red

retumned.
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Test all

Set Up

possible Board with | 5°°
. . . ) . winning Input, Set Tabl

GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer" Red | "TestPlayer",Red
D urned game moves, | GP1

and ensure th_e "TestPlaye Iests

winner is| . #4

r", Red
returned.
Test all
. Set Up

possible Board with | S€®

winning Input, Set Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row ,Ia or e for "TestPlaver" Red | "TestPlaver Red
E urned game moves, :2 player | gp 1 yers ver.,

and ensure the "TestPlave Tests

winner is " Red Y& | ngs5

returned. '

Test all

. Set Up

possible . See

winning ﬁo?‘rtd vgg; "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row u P ’Ia or | © for "TestPlaver" Red | "TestPlaver” Red
F urned game moves, ag piay! GP.1 yers ver,

aqd ensure th_e "TestPlaye Iests

winner is| . #6

r", Red

retumed.

Test all

possible gg;rd W"Iiﬁ See

winning Input, Set "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer” Red | "TestPlayer’,Red
G urned game moves, | GP.1

and ensure the "TestPlave Tests

winner is " Red Ye | wy7

retumed. ’
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Test all

Set Up

possible Board with | 5°°
. . . ) . winning Input, Set Tabl

GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer" Red | "TestPlayer",Red
H urned game moves, | GP1

and ensure th_e "TestPlaye Iests

winner is| . #8

r", Red
returned.
Test all
. Set Up

possible Board with | S€®

winning Input, Set Tabl
GP1. CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row u ,Ia or e for "TestPlaver" Red | "TestPlaver Red

* | urned game moves, ag play: GP A1 yer. ver,

and ensure the "TestPlave Tests

winner is " Red Y& v s

returned. '

Test all

. Set Up
possible . See
winning ﬁg?‘rtd vgg; "Tabl
CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row ’ e for|, " . :

GP1.J urned game moves, ;2 player GP 1 TestPlayer",Red | "TestPlayer”,Red

aqd ensure th_e "TestPlaye Iests

winner is| . #10

r", Red

retumned.

Test all

possible gg;rd W"Iiﬁ See

winning Input. Set "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer” Red | "TestPlayer’,Red
K urned game moves, | GP.1

and ensure the "TestPlave Tests

winner is " Red Ye | v 411

retumned. ’
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Test all

Set Up

possible Board with | 5°°
. . . ) . winning Input, Set Tabl

GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer" Red | "TestPlayer",Red
L urned game moves, | GP1

and ensure th_e "TestPlaye Iests

winner is| . #12

r", Red
returned.
Test all
. Set Up

possible Board with | S€®

winning Input, Set Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row ,Ia or e for "TestPlaver" Red | "TestPlaver Red
M urned game moves, :2 player | gp 1 yers ver.,

and ensure the "TestPlave Tests

winner is " Red Y& | np3

returned. '

Test all

. Set Up

possible . See

winning ﬁo?‘rtd vgg; "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row P ’Ia or | © for "TestPlaver" Red | "TestPlaver” Red
N urned game moves, ;2 piay! GP.1 yers ver,

aqd ensure th_e "TestPlaye Iests

winner is| . #14

r", Red

retumed.

Test all

possible gg;rd W"Iiﬁ See

winning Input, Set "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer” Red | "TestPlayer’,Red
(0] urned game moves, | GP.1

and ensure the "TestPlave Tests

winner is " Red Y& | wy1s5

retumed. ’
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Test all

Set Up

possible Board with | 5°°
. . . ) . winning Input, Set Tabl

GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer" Red | "TestPlayer",Red
P urned game moves, | GP1

ard enure e | Tospiye | 1225

r", Red
returned. '
Test all
. Set Up

possible Board with | S€®

winning Input, Set Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row ,Ia or e for "TestPlaver" Red | "TestPlaver Red
Q urned game moves, :2 player | gp 1 yers ver.,

and ensure the "TestPlave Tests

winner is " Red Y& | w7

returned. '

Test all

. Set Up

possible . See

winning ﬁo?‘rtd vgg; "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row P ’Ia or | © for "TestPlaver" Red | "TestPlaver” Red
R urned game moves, ;2 piay! GP.1 yers ver,

o ensure e | Tospiaye | T2

r", Red

returned. '

Test all

possible gg;rd W"Iiﬁ See

winning Input, Set "Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer” Red | "TestPlayer’,Red
S urned game moves, | GP.1

and ensure the "TestPlave Tests

winner is " Red Y€ | vwy19

returned. ’
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Test all

Set Up

possible Board with | 5°°
. . . ) . winning Input, Set Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row up player e for "TestPlayer" Red | "TestPlayer",Red
T urned game moves, | GP1
and ensure th_e "TestPlaye Iests
winner is | #20
r', Red
returned.
Test all
. Set Up
possible Board with | S€®
winning Inout. Set Tabl
GP1. | CheckForGameWin_ValidHorizontalGameWin_WinnerRet | horizontal row P ,Ia or e for "TestPlaver" Red | "TestPlaver Red
0] urned game moves, :2 player | gp 1 yers ver.,
and ensure the "TestPlave Tests
winner is " Red Y& v 01
returned. '
Test GP2 (Unit)
Test all
possible Set Up See
winning vertical | Board with "Tabl
GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .
A ned moves, amd up player GP.2 TestPlayer" Blue | "TestPlayer",Blue
ensure e|as
winner is | "TestPlaye I;jts
returned r", Blue
correctly.
Test all | Set Up See
possible Board with "Tabl
. . . . . winning vertical | Input, Set
SPZ. S:;ckForGameWm_ValldVertlcaIGameWnn_WlnnerRetur column game | up player gpfgr "TestPlayer” Blue | "TestPlayer’,Blue
moves, and | as :
ensure the | "TestPlaye Izgm
winner is | r", Blue

48




returned

correctly.
Test all
possible Set Up See
winning vertical | Board vgith "Tabl
. . . . . column game | Input, Set

SP2. E:;:ckForGameWnn_VathertlcaIGameWm_WmnerRetur moves, and |up player gpfgr "TestPlayer" Blue | "TestPlayer" Blue
ensure the | as Teéts
winner is | "TestPlaye | . #3
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board with "Tabl

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column  game | Input, Set e for|, R . :

D ned moves, and | up player GP.2 TestPlayer",Blue | "TestPlayer",Blue
ensure the | as Tests
winner is | "TestPlaye | , 44
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board v:sith "Tabl

. . . . . column game | Input, Set

SPZ. SggckForGameWm_VathertlcaIGameWm_WmnerRetur moves, and |up player gpfgr "TestPlayer” Blue | "TestPlayer”,Blue

ensure the | as T :
. ol ests

winner is | "TestPlaye | 45
returned r", Blue
correctly.
Test all | Set Up | See

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur | possible Board with | "Tabl | , R . :

F ned winning vertical | Input, Set|e for TestPlayer,Blue [
column game |up player | GP.2
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moves, and | as Tests
ensure the | "TestPlaye | " #6
winner is | r", Blue
retumed
correctly.
Test all
possible Set Up See
winning vertical | Board vgith "Tabl
. . . . . column game | Input, Set
gPZ. S:g:ckForGameWm_ValldVertlcalGameWnn_WlnnerRetur moves, and |up player gpfgr "TestPlayer Blue | "TestPlayer” Blue
ensure the | as Teéts
winner is | "TestPlaye | , 47
returmed r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgth "Tabl
. . . . . column game | Input, Set
SP2. SggzckForGameWnn_VathertlcaIGameWm_WmnerRetur moves, and |up player épfgr "TestPlayer” Blue | "TestPlayer” Blue
ensure the | as Teéts
winner is | "TestPlaye | , 48
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board \néith "Tabl
. . . . . column game | Input, Set
GP2.1 SgdeckForGameWnn_VathertlcaIGameWm_WmnerRetur moves, and | up player gpfgr "TestPlayer",Blue | "TestPlayer",Blue
ensure the | as Teéts
winner is | "TestPlaye | , 49
returned r', Blue
correctly.
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Test all

possible Set Up See
winning vertical | Board v;ith "Tabl
. . . . . column game | Input, Set
GP2.J SggzckForGameWm_VaIldVertlcaIGameWm_WlnnerRetur moves, and | up player gpfgr "TestPlayer",Blue | "TestPlayer”,Blue
ensure the | as T X
) | ests
winner is | "TestPlaye | , #10
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgith "Tabl
. . . . . column game | Input, Set
EF‘Z ggdeckForGameWnanathertlcaIGameWmemnerRetur moves, and |up player gpfgr "TestPlayer" Blue | "TestPlayer" Blue
ensure the | as Teéts
winner is | "TestPlaye | , #11
returned r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board with "Tabl
GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .
L ned moves, and | up player GP .2 TestPlayer",Blue | "TestPlayer”,Blue
ensure the | as
. | Tests
winner is | "TestPlaye | . #12
retumed r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgth "Tabl
. . . . . column game | Input, Set
I\GAF'Z. S:;ckForGameWm_ValldVertlcalGameWnn_WlnnerRetur moves, and |up player gpfgr "TestPlayer” Blue | "TestPlayer” Blue
ensure the | as Teéts
winner is | "TestPlaye | , 413
retumed r", Blue
correctly.
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Test all

possible Set Up See
winning vertical | Board with "Tabl

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " . :

N ned moves, and | up player GP2 TestPlayer",Blue | "TestPlayer",Blue
ensure the | as T

) | ests
winner is | "TestPlaye | , #14
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgith "Tabl
. . . . . column game | Input, Set

gF'2. SgdeckForGameWnanathertlcalGameWmemnerRetur moves, and |up player gpfgr "TestPlayer" Blue | "TestPlayer" Blue
ensure the | as Teéts
winner is | "TestPlaye | , #15
returned r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board with "Tabl

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .

P ned moves, and | up player GP .2 TestPlayer",Blue | "TestPlayer”,Blue
ensure the | as

. i~ Tests
winner is | "TestPlaye | , #16
retumed r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgth "Tabl
. . . . . column game | Input, Set

8F’2. E:;ckForGameWm_VaIldVertlcaIGameWm_WlnnerRetur moves, and |up player gpfgr "TestPlayer” Blue | "TestPlayer”,Blue
ensure the | as Teéts
winner is | "TestPlaye | , 417
retumed r", Blue
correctly.
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Test all

possible Set Up See
winning vertical | Board with "Tabl

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " . :

R ned moves, and | up player GP2 TestPlayer",Blue | "TestPlayer",Blue
ensure the | as T

) | ests
winner is | "TestPlaye | , #18
returned r", Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgith "Tabl
. . . . . column game | Input, Set

SF‘2. SgdeckForGameWnanathertlcaIGameWmemnerRetur moves, and |up player gpfgr "TestPlayer" Blue | "TestPlayer" Blue
ensure the | as Teéts
winner is | "TestPlaye | , #19
returned r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board with "Tabl

GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .

T ned moves, and | up player GP .2 TestPlayer",Blue | "TestPlayer”,Blue
ensure the | as

. | Tests
winner is | "TestPlaye | . #20
retumed r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board vgth "Tabl
. . . . . column game | Input, Set

SPZ. E:;ckForGameWm_VaIldVertlcalGameWm_WlnnerRetur moves, and |up player gpfgr "TestPlayer” Blue | "TestPlayer”,Blue
ensure the | as Teéts
winner is | "TestPlaye | , 491
retumed r", Blue
correctly.
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Test all

possible Set Up See
winning vertical | Board with "Tabl
GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .
v ned moves, and | up player GP2 TestPlayer",Blue | "TestPlayer",Blue
ensure the | as T :
: | ests
winner is | "TestPlaye | , #99
returned r", Blue
correcily.
Test all
possible Set Up See
winning vertical | Board with "Tabl
. . . . . column game | Input, Set
\(IBVPZ SgdeckForGameWnanathertlcaIGameWmemnerRetur moves, and |up player gpfgr "TestPlayer" Blue | "TestPlayer" Blue
ensure the | as Teéts
winner is | "TestPlaye | , 493
returned r', Blue
correctly.
Test all
possible Set Up See
winning vertical | Board with "Tabl
GP2. | CheckForGameWin_ValidVerticalGameWin_WinnerRetur column game | Input, Set e for|, " " .
Y ned moves, and | up player GP .2 TestPlayer",Blue | "TestPlayer”,Blue
ensure the | as i
. | Tests
winner is | "TestPlaye | . #24
returned r", Blue
correctly.
Test GP2 (Unit)
Test all | Set Up | See
possible Board with | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | winning Input, Set | e for| "TestPlayer",Dar | "TestPlayer" ,Dar
A WinnerRetumed ascending up player | GP.3 | kGray kGray
diagonal game | as Tests
moves, and | "TestPlaye | " #1
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ensure the | ",

winner is | DarkGray

retumed

correctly.

Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for| "TestPlayer",Dar | "TestPlayer",Dar
B WinnerReturned moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is|r, "H#2

retumed DarkGray

correctly.

Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer".Dar | "TestPlayer",Dar
C WinnerRetumed moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is | r " #3

retumed DarkGray

correctly.

Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for| "TestPlayer",Dar | "TestPlayer",Dar
D WinnerReturned moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is|r, " H#4

returned DarkGray

correctly.
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Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer",Dar | "TestPlayer",Dar
E WinnerReturned moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is | r" " #5

retumed DarkGray

correctly.

Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer",.Dar | "TestPlayer",Dar
F WinnerReturned moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is|r, " #6

returned DarkGray

correctly.

Test all

possible Set Up

winning Board with | See

ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer",.Dar | "TestPlayer",Dar
G WinnerReturned moves, and | as GP.3 | kGray kGray

ensure the | "TestPlaye | Tests

winner is | r" " HT

returned DarkGray

correctly.

Test all | Set Up | See

possible Board with | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | winning Input, Set | e for| "TestPlayer",Dar | "TestPlayer" ,Dar
H WinnerRetumed ascending up player | GP.3 | kGray kGray

diagonal game | as Tests

moves, and | "TestPlaye | " #8
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ensure the | ",
winner is | DarkGray
retumed
correctly.
Test all
possible Set Up
winning Board with | See
ascending Input, Set | "Tabl
GP3.l CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer",Dar | "TestPlayer",Dar
© | WinnerReturned moves, and | as GP.3 | kGray kGray
ensure the | "TestPlaye | Tests
winner is|r, " #9
returned DarkGray
correctly.
Test all
possible Set Up
winning Board with | See
ascending Input, Set | "Tabl
GP3.J CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer" Dar | "TestPlayer",Dar
" | WinnerReturned moves, and | as GP.3 | kGray kGray
ensure the | "TestPlaye | Tests
winner is | r "#10
retumed DarkGray
correctly.
Test all
possible Set Up
winning Board with | See
ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for| "TestPlayer",Dar | "TestPlayer",Dar
K WinnerReturned moves, and | as GP.3 | kGray kGray
ensure the | "TestPlaye | Tests
winner is | r, "#11
returned DarkGray
correctly.
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Test all

possible Set Up
winning Board with | See
ascending Input, Set | "Tabl
GP3. | CheckForGameWin_ValidAscendingDiagonalGameWin_ | diagonal game | up player | e for | "TestPlayer",.Dar | "TestPlayer",Dar
L WinnerReturned moves, and | as GP.3 | kGray kGray
ensure the | "TestPlaye | Tests
winner is | r" "#12
retumed DarkGray
correctly.
Test GP4 (Unit)
Test all
possible
winning gﬁ;rd leiE See
descending Input, Set "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game ’ e for| "TestPlayer",Gre | "TestPlayer",Gre
. up player
A WinnerRetumed moves, and as GP4 |en en
ensure th_e "TestPlaye Iests
winner IS | " Green #1
retumed '
correctly.
Test all
possible
winning gigrd wLéE See
descending Inout. Set "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game up ’Ia or | € for | "TestPlayer",Gre | "TestPlayer",Gre
B WinnerReturned moves,  and ag Player|i Gp4 | en en
ensure th_e "TestPlaye Iests
winner i8 | v Green #2
returned '
correctly.
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Test all

possible

winning gg;rd W"Iiﬁ See

descending Inout.  Set "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game put, e for| "TestPlayer",Gre | "TestPlayer",Gre

. up player

C WinnerRetumned moves, and as GP4 |en en

ensure the "TestPlave Tests

winner is o Greeny "#3

returned '

correctly.

Test all

possible

winning gi;m leiE See

descending Inout. Set "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game P ,Ia or | © for | "TestPlayer",Gre | "TestPlayer",Gre
D WinnerRetumned moves, and :2 play; GP4 |en en

ensure the "TestPlave Tests

winner is o Greeny " #4

retumed '

correctly.

Test all

possible Set Up

winning | Board with | S€e

descending Inout.  Set Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game up ’Ia er | © for | "TestPlayer",Gre | "TestPlayer",Gre
E WinnerReturned moves,  and ag Player| Gp4 | en en

ensure the "TestPlaye Tests

winner is | Green #5

returned

correctly.

Test all See

possible gg; y Liﬁ "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | winning Inbut Vget e for| "TestPlayer",Gre | "TestPlayer",Gre
F WinnerRetumed descending put, GP4 |en en

. up player

diagonal game Tests

as "
moves, and #6
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ensure the | "TestPlaye
winner is | ", Green
retumed
correctly.
Test all
possible
winning gﬁ;rd wLéE See
descending Input, Set "Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game ’I e for | "TestPlayer",Gre | "TestPlayer",Gre
G WinnerRetumned moves, and | UP P@YeT Gp4 |en en
ensure th_e ?'?estplaye Iests
winner iS | v Green #7
returned '
correctly.
Test all
Ev?r?s::;e Set Up See
. Board with |
descending Input, Set Tabl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game up |;Jla or | © for | "TestPlayer",Gre | "TestPlayer",Gre
H WinnerRetumed moves, and as y GP4 |en en
rare e Tospiaye | T2t
r", Green
retumed
correctly.
Test all
possible
winning gi;m leiE See
descending Input, Set "Tabl
GP4.| CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game up blayer e for| "TestPlayer",Gre | "TestPlayer",Gre
© | WinnerRetumed moves, and as GP4 |en en
ensure the Tests
: . | "TestPlaye | ,
winner is " Greeny #9
returned
correctly.
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Test all

possible S

e et Up

\(;velzgggr?ding Board with El'ea::’bl

CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game Input, Set e for| "TestPlayer",Gre | "TestPlayer",Gre
GP4.J . up player
WinnerRetumed moves, and as GP4 |en en

ensure th_e "TestPlaye ]’ests

winner iS | " Green #10

returned '

correctly.

Test all

possible S

L et Up

Gosconting | BoarS Wil | T8,
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game P ,Ia or | © for | "TestPlayer",Gre | "TestPlayer",Gre
K WinnerRetumned moves, and :2 play; GP4 |en en

ensure th_e "TestPlaye Iests

winner IS | " Green #11

retumed '

correctly.

Test all

pcljss.ible Set Up

:g;gg?ding Board with El'eaebl
GP4. | CheckForGameWin_ValidDescendingDiagonalGameWin_ | diagonal game anm’lasgi e for| "TestPlayer",Gre | "TestPlayer",Gre
L WinnerReturned moves,  and ag Player| Gp4 | en en

ensure  the | o qiplaye T;ﬁf

winner I8 | v Green

returned ’

correctly.

Test GP5 (Unit)
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Loop

through
Test rows and
CheckForEndG | columns
GP5. | CheckForEndGame_FullBoard_TrueReturned ame  method | populating | Unit | 1o e TRUE
A - - retuns true | with player | Test
when the board | "TestPlaye
is full. r
DarkGree
n.
Test GP6 (Unit)
Loop
through
o
CheckForEndG poshaﬁﬁg
GP6. ame method | T Unit
A CheckForEndGame_BoardNotFull_FalseReturned retums  false r#ghsgiageé Test FALSE FALSE
when the board o y
is not full. DarkGree
n - except
[0.5]
Test GP7 (Unit)
Test Set Up See
CheckForGam | Board with |
S Tabl
GP7 eWin with non- | Input, Set e for
A " | CheckForGameWin_VerticalNoWinCheck_NullReturned winning vertical | up players GP.7 NULL NULL
column moves, | as X
" . | Tests
and ensure null | "Player1", |.
: #1
is returned. Blue,
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"Player2",
Red
Set Up
Test Board with See
CheckForGam | Input, Set "Tabl
GP7 eWin with non- | up players e for
B " | CheckForGameWin_VerticalNoWinCheck_NullReturned winning vertical | as GP.7 NULL NULL
column moves, | "Player1", Teéts
and ensure null | Blue, " 4o
is returned. "Player2",
Red
Set Up
Test Board with See
CheckForGam | Input, Set "Tabl
GP7 eWin with non- | up players e for
c " | CheckForGameWin_VerticalNoWinCheck_NullReturned winning vertical | as GP.7 NULL NULL
column moves, | "Player1", Teéts
and ensure null | Blue, " 43
is returned. "Player2",
Red
Set Up
Test Board with See
CheckForGam | Input, Set "Tabl
GP7 eWin with non- | up players e for
D " | CheckForGameWin_VerticalNoWinCheck_NullReturned winning vertical | as GP.7 NULL NULL
column moves, | "Player1", T :
ests
and ensure null | Blue, " a4
is returned. "Player2",
Red

Test GP8 (Unit)
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Test

Set Up

CheckForGam ﬁoirtd vgg; See
eWin with non- up ' vers | Tabl
GP8. | CheckForGameWin_HorizontalNoWinCheck_NullReturne | winning ag play! e for NULL NULL
A d horizontal row "Plaver]" GP.8
moves, and BI ey * | Tests
ensure null is "Plljagrer2" " #1
returned. Red
Set Up
Test :
CheckForGam ao?:;d Vgg; See
eWin with non- up o | "Tabl
GP8. | CheckForGameWin_HorizontalNoWinCheck_ NullReturne | winning ag play e for NULL NULL
B d horizontal row "Plaver" GP.8
moves, and Bluey " | Tests
ensure null is "F'Iag’rer2" " #2
returned. Red
Set Up
Test ;
CheckForGam ﬁo?‘rtd vgg; See
eWin with non- up oo | "Tabl
GP8. | CheckForGameWin_HorizontalNoWinCheck_NullReturne | winning ag play e for NULL NULL
C d horizontal row “Plaver!" GP.8
moves, and Bluey " | Tests
ensure null is |, - " #3
returned Player2”,
) Red
Set Up
Test -
CheckForGam ﬁoirtd “gg; See
eWin with non- up 'vors | Tabl
GP8. | CheckForGameWin_HorizontalNoWinCheck_NullReturne | winning ag play e for NULL NULL
D d horizontal row "Plaver!" GP.8
moves, and Bluey " | Tests
ensure null is |, ' .. |"#4
returned Player2,
) Red
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Test GP9 (Unit)

Test Set Up
CheckForGam | Board with See
eWin with non- | Input, Set "Tabl
GP9. | CheckForGameWin_AscendingDiagonalNoWinCheck_Nul wmnmg up players e for NULL NULL
A IReturned ascending as GP.9
diagonal row | "Player1", Teéts
moves, and | Blue, "
ensure null is | "Player2",
returmed. Red
Test Set Up
CheckForGam | Board with See
eWin with non- | Input, Set "Tabl
. . . . winning up players
GP9. | CheckForGameWin_AscendingDiagonalNoWinCheck_Nul ascending as e for NULL NULL
B IReturned : . . | GP.9
diagonal row | "Player1", T
ests
moves, and | Blue, "o
ensure null is | "Player2",
returned. Red
Test Set Up
CheckForGam | Board with See
eWin with non- | Input, Set "Tabl
GP9. | CheckForGameWin_AscendingDiagonalNoWinCheck_Nul winning up players e for
C IReturned ascending as GP.9 NULL NULL
u diagonal row | "Player1", Teéts
moves, and | Blue, " 43
ensure null is | "Player2",
returned. Red
Test Set Up See
. . . . CheckForGam | Board with |
GP9. | CheckForGameWin_AscendingDiagonalNoWinCheck_Nul eWin with non- | Input, Set Tabl NULL NULL
D IReturned - e for
winning up players GP 9
ascending as '
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diagonal row | "Player1", | Tests
moves, and | Blue, " #4
ensure null is | "Player2",
returned. Red
Test GP10 (Unit)
Test Set Up
CheckForGam | Board with | See
eWin with non- | Input, Set | "Tabl
. . . . winning up players | e for
(iF'm Ellhsgtkui?lg?jameWm_DescendlnngagonaINUWlnCheck_N descending as GP1 | NULL NULL
’ diagonal row | "Player1”, |0
moves, and | Blue, Tests
ensure null is | "Player2", |"#1
returned. Red
Test Set Up
CheckForGam | Board with | See
eWin with non- | Input, Set | "Tabl
. . . . winning up players | e for
GéF"lU Slrsgtkui?l;?jameWm_DescendlnngagonalNoWnnCheck_N descending as GP1 | NULL NULL
) diagonal row | "Player1", |0
moves, and | Blue, Tests
ensure null is | "Player2", |" #2
returmed. Red
Test Set Up
CheckForGam | Board with | See
eWin with non- | Input, Set | "Tabl
. . . . winning up players | e for
%F"IO Slrsgru?g?jameWm_DescendnglagonaINonCheck_N descending as GP1 | NULL NULL
) diagonal row | "Player1", |0
moves, and | Blue, Tests
ensure null is | "Player2", |" #3
returmed. Red
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GP10 | CheckForGameWin_DescendingDiagonalNoWinCheck N
.D ullRetumed

Test
CheckForGam
eWin with non-
winning
descending
diagonal row
moves, and
ensure null is
returned.

Set Up
Board with
Input, Set
up players
as
"Player1",
Blue,
"Player2",
Red

See
"Tabl
e for
GP.1
0
Tests
" {4

NULL

NULL

Figure 28. Testing Table for Gameplay Class Unit/User Tests

When implemented as part of Phase 2 - CheckForDestruction and CheckForCapture methods should both be unit tested here, following

similar methods as above for CheckForGameWin.
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5.1.3. Counter Class Unit / Functional User Tests

Test: Counter Unit/User Tests

Pre-

;E’St Test Name Test Description sCondition Input(s) gﬁ?ﬁﬁfﬁ Actual Output(s)
Test C1 (Unit)

Test Counter

constructor sets

counter  colour

correctly. Call Call Counter

constructor with Constructor
C1. | CounterConstructor_CheckColourSet_ColourCo | parameter method with | ConsoleColor.Re | ConsoleColor.Re
A rrect ConsoleColor Re parameter d d

d and then ConsoleColor.Re

access counter d

colour using

counter1.Colour

property.

Test Counter

constructor sets

counter  colour Call Counter

correctly. Call Constructor
C1. | CounterConstructor_CheckColourSet_ColourCo | constructor with method with | ConsoleColor.Bl | ConsoleColor.Bl
B rrect parameter parameter ue ue

ConsoleColor.BI ConsoleColor.Bl

ue and then ue

access counter

colour using
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counter2.Colour
property.

Figure 29. Testing Table for Counter Class Unit/User Tests
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5.1.4. Player Class Unit / Functional User Tests

Test: Player Class Unit/User Tests

Test Pre-
;E’St Test Name Descriptio | Condition | Input(s) g"pe"’ted Actual Output(s)
n S utput(s)
Test P1 (Unit)
Test
Player
constructo
r sets
player Call Player
name and Constructor
counter method with
P1. | PlayerConstructor_CheckNameAndColourParams_SetC | colour Ear?meter namelzl "TestPlayer1" "TestPlayer1"
A orrectly correctly = "TestPlayeri
using and
parameter ConsoleColor.R
s. Check ed
player 1
name is
set
correctly.
-PI.FSt Call Player
ayer c
constructo onstructor
P1. | PlayerConstructor_CheckNameAndColourParams_SetC . Sets method with | ConsoleColor.R | ConsoleColor.R
B orrectly parameter name | ed ed
player = "TestPlayer1"
name and y
counter and
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colour
correctly
using
parameter
s. Check
player 1
counter
colour is
set
correctly.

ConsoleColor.R
ed

PlayerConstructor_CheckNameAndColourParams_SetC
orrectly

Test
Player
constructo
r sets
player
name and
counter
colour
correctly
using
parameter
s. Check
player 2
name is
set
correctly.

Call Player
Constructor
method with
parameter name
= "TestPlayer2"
and
ConsoleColor.BI
ue

"TestPlayer2"

"TestPlayer2"

PlayerConstructor CheckNameAndColourParams_SetC
orrectly

Test
Player
constructo
r sets
player
name and
counter
colour
correctly
using

Call Player
Constructor
method with
parameter name
= "TestPlayer2"
and
ConsoleColor.BI
ue

ConsoleColor.BI
ue

ConsoleColor.BI
ue
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parameter
s. Check
player 2
counter
colour is
set
correctly.

Figure 30. Testing Table for Player Class Unit/User Tests
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5.1.5. Game Class Unit / Functional User Tests

Test: Game Class Unit/User Tests

Test Test Name

Test
Descriptio
n

Pre-Conditions

Input(s)

Expected
Output(s)

Actual
Output(s)

Test G1 (Unit)

G1A| i

GameConstructor_CheckPropertiesinitialised_PropertiesSetCorr

Test
Game
constructo
r sets up
the
required
properties
for the
game to
be played.
Test that
player 1 is
added
correctly
to the
player list.
Private
properties
gameboar
d and
gameplay
are tested

Call Game
Constructo
r

PlayerList[
0] = Player
1, Redq;

PlayerlLisf[
0] = Player
1, Red;
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seperately

Test
Game
constructo
r sets up
the
required
properties
for the
game to
be played.
Test that

GameConstructor_CheckPropertiesinitialised_PropertiesSetCorr | player 1 is

added
correctly
to the
player list.
Private
properties
gameboar
d and
gameplay
are tested
seperately

Call Game
Constructo
r

PlayerList]
1]
Player2,
Blue

PlayerList]
1] =
Player2,
Blue

Test G2 (User)
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Test the

gameplay Welcome rﬂvgécsgmg
method message showng
using user shown. ’
keyboard Player 1 :Is?é%r 1(1)
input to asked to enter input
ensure the enter input, followed by;
connect 4 followed by player 2 -
game player 2 - throughout
works throughout the game
correctly. the game board
The game Player1 board shows O
should (col) = 1;|shows O and X
display Player2 and X correci]
welcome (col) = 2; | correctly for for Pl Y 1
messages Player1 Player 1 r layer
and _Create new (col) = 1: and Player and Player
,swap instance of game F'Iayerz(coi 5 Game 2. Game
G2.A | PlayGame_EnsureGamePlaysCorrectly OutputsCorrect between in  main, call ) = 3 w.in is win is
player 1 | 9ame-PlayGame | 5o col | correctly %0"‘:.?."3&
and 2 until | 0 ) = 1:|identified IfoSrFl';aleem
either the Player2 for Player 1 (verticgl
game (col) = 4; | (vertical win in
ends, or PlayAgain | win in column 1)
the game =0 column 1). User isI
is  won. User is asked  to
Test A will asked to lav again
replicate play again, \F:vhgn 9 nc;
Player 1 when no (0) 0) is
getting a is entered, entered
vertical 4 the end the ’end
in a row message is message is
(game shown and shown and
win). the game the game
Ensure ends. B
Player 1 is )
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returned
as the
winner
with a
relevant
message.
After the
game is
won, a
message
should be
shown
asking if
the game
should be
played
again, the
user
should
enter O for
no and the
game will
end.
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Test the
gameplay Welcome
Welcome
ke bgoard shown. Pla er. 1
'nyt to Player 1 ask);:d to
ensure the asked 101 o ter input
enter input, put,
connect 4 Player1 f followed by
game (col) = 1; ollowed by player 2 -
works Player2 player 2 - throughout
~ . | throughout
correctly. (col) = 1, the ame the game
The game Player1 boa rdg board
should (col) = 2; shows O shows O
display Player2(col and X and X
welcome ) =2 correctly
messages Playeri(col correctly for for Player 1
and Create new ) = 6 Player 1 and Plaver
,swa instance of game Plaver2 " | and Player 2 Gagne
G2.B | PlayGame_EnsureGamePlaysCorrectly OutputsCorrect P in  main, call Y Z 4.2, Game | :
between ame.PlayGame (col) = 3; win is | Win is
player 1 9 : Player1 correctly
and 2 until | 0 (col) = 5 .‘“’é’g;?.‘%tg’j identified
either the Player2(col Ifor F':ayer2 for Player 2
game ) = 3 (horizontal (hpn_zontal
ends, or Playeri(col | ' . " win in row
the game )y = 4 win in row 6). User is
is  won Playerz |0 Useris i gked  to
TestAwiIi (cc;ls’)r = 4, alsakeda ai:*no play again,
replicate PlayAgain f;hgn n% 0} | When o
F'Iayer 2 =0 is entered () =
getpng a the end entered,
horizontal . | the end
4 in a row ;ﬁssggzrﬁ message is
(game thew ame shown and
win). f 9 the game
Ensure ends. ends.
Player 2 is

77




returned
as the
winner
with a
relevant
message.
After the
game is
won, a
message
should be
shown
asking if
the game
should be
played
again, the
user
should
enter O for
no and the
game will
end.

Test G3 (User)
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Test the

Player1

(col) = 1;
gameplay Player2 As Test 253 Tost
method (co) = 2:| G2A G2.A
using user Player1 , exc.ept user excapt
keyboard | Create new (coly)r = 1- | asked to | User asked
input  to | instance of game Plaver? I | . to play
G3.A | PlayGame_TestPlayAgain_GamelLooped ensure in  main, call )ayﬁ (cg_ Sei*y ag)a'?s’ again, yes
once the | game.PlayGame Player1(col | entered. (1) is
game () ) = 1| The game entered.
ends, the Player2 , is started The game
game can (col) = 4: | again is _starled
be played LT ' again.
again. PlayAgain
=1
Test G4 (User)
Test the
gameplay
method's
select
counter
column
input
sepction When . L S
correctly Player 1 is | Valid input - Valid |np|_.1t
G4.A | PlayGame_TestValidUserlnputForCounterColumn_Validinput allows Game started asked  to | counter 1 —counter_ls
valid input select a | placed in| placed in
using user colump," column 1 column 2
keyboard enter ™1
input
(Valid
lower
boundary
input  "1"
for 1-6)
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G4B

PlayGame_TestValidUserlnputForCounterColumn_Validinput

Test the
gameplay
method's
select
counter
column
input
section
correctly
allows
valid input
using user
keyboard
input
(Valid
upper
boundary
input "6"
for range
1-6)

Game continued
from test G4.A

When
Player 2 is
asked to
select a
column,
enter "6"

Valid input -
counter is
placed in
column 6

Valid input
- counter is
placed in
column 6

PlayGame_TestValidUserlnputForCounterColumn_Validinput

Test the
gameplay
method's
select
counter
column
input
section
correctly
allows
valid input
using user
keyboard
input
(Valid mid
input "3"

Game continued
from test G4.B

When
Player 1 is
asked to
select a
column,
enter "3"

Valid input -
counter is
placed in
column 3

Valid input
- counter is
placed in
column 3
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for range
1-6)

Test G5 (User)

G5A

PlayGame_TestInvalidUserinputForCounterColumn_Invalidinput

Test the
gameplay
method's
select
counter
column
input
section
does
allow
invalid
input
using user
keyboard
input
(Invalid
lower
boundary
input "0"
for range
1-6)

not

Game started

When
Player 1 is
asked to
select a
column,
enter "0"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again

G5B

PlayGame_TestInvalidUserinputForCounterColumn_Invalidinput

Test the
gameplay
method's
select
counter
column
input

Game continued
from test G5.A

When
Player 1 is
asked to
select a
column,
enter "7"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again
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section
does
allow
invalid
input
using user
keyboard
input
(Invalid
upper
boundary
input "7"
for range
1-6)

not

PlayGame_TestlnvalidUserinputForCounterColumn_Invalidinput

Test the
gameplay
method's
select

counter
column
input
section
does
allow
invalid
input
using user
keyboard
input

(Invalid

extreme
lower

boundary
input
123456"

not

Game continued
from test G5.B

When

Player 1 is

asked
select
column,
enter
123456"

to
a

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again
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for range
1-6)

PlayGame_TestInvalidUserlnputForCounterColumn_Invalidinput

Test the
gameplay
method's
select
counter
column
input
section
does
allow
invalid
input
using user
keyboard
input
(Invalid
extreme
upper
boundary
input
"123456"
for range
1-6)

not

Game continued
from test G5.C

When
Player 1 is
asked to
select a
column,
enter
"123456"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again

G5.E

PlayGame_TestInvalidUserlnputForCounterColumn_Invalidinput

Test the
gameplay
method's
select
counter
column
input

Game continued
from test G5.C

When
Player 1 is
asked to
select a
column,
enter "A"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again
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section
does not
allow
invalid
input
using user
keyboard
input
(Invalid
type input
char "A"
for int
range 1-6)

Test G6 (User)

G6.A

PlayGame_TestValidUserInputForPlayAgain_Validinput

Test the
gameplay
method's
play again
input
section
correctly
allows
valid input
using user
keyboard
input
(Valid
lower
boundary
input "0"
for 0/1)

Game started

When
Player is
asked if
they want
to play
again,
enter "0"

Valid input -
Game ends
and
goodbye
message
shown

Valid input
- Game
ends and
goodbye
message
shown
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G6.B

PlayGame_TestValidUserInputForPlayAgain_Validinput

Test the
gameplay
method's
play again
input
section
correctly
allows
valid input
using user
keyboard
input
(Valid
upper
boundary
input "1"
for 0/1)

Game started

When
Player is
asked if
they want
to play
again,
enter "1"

Valid input -
Game is
restarted

Valid input
- Game is
restarted

Test G7 (User)

G7.A

PlayGame_TestInvalidUserlnputForPlayAgain_Invalidinput

Test the
gameplay
method's
play again
input
section
does
allow
invalid
input
using user
keyboard
input
(Invalid
lower
boundary

not

Game started

When
Player is
asked if
they want
to play
again,
enter "-1"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again
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input "-1"
for 0/1)

G7B

PlayGame_TestlnvalidUserinputForPlayAgain_Invalidinput

Test the
gameplay
method's
play again
input
section
does not
allow
invalid
input
using user
keyboard
input
(Invalid
upper
boundary
input "2"
for 0/1)

Game started

When
Player is
asked if
they want
to play
again,
enter "2"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again

PlayGame_TestInvalidUserlnputForPlayAgain_Invalidinput

Test the
gameplay
method's
play again
input
section
does not
allow
invalid
input
using user
keyboard
input
(Invalid

Game started

When
Player is
asked if
they want
to play
again,
enter "A"

Invalid
input - User
is asked to
enter value
again

Invalid
input - User
is asked to
enter value
again
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type input
char "A"
for 0/1)
Test the
gameplay
method's
play again
input
section When
does not Player is | Invalid Invalid
G7 allow asked if | input - User | input - User
D * | PlayGame_TestInvalidUserInputForPlayAgain_Invalidinput invalid Game started they want | is asked to | is asked to
input to play | enter value | enter value
using user again, again again
keyboard enter "1.1"
input
(Invalid
type input
float "1.1"
for 0/1)
Test G8 (User)
Test the 1. Player 1
gameplay Column 1
method to 2. Player 2
ensure that Column 6 "'?Yer 1 Pl_ayer L
G8. . s L . player 1 is | 3. Player 1 | Jinner, Winner,
A PlayGame_ValidPlayer1GameWinHorizontal_Player1Win able to win a | ©@Me started Column 2 z]\ig:saggaeme ":'n\lg:sag:me
Porzontal Columns | displayed | displayed
row. Black 5. Player 1
box test. Column 3
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6. Player

Column 6
7. Player
Column 4
1. Player
Column 1
Test the 2. Player
gameplay Column 6
method to 3. Player
ensure that Column 1 Player 1 | Player 1

G8 player 1 is 4. Player Winner, Winner,

B * | PlayGame_ValidPlayer1GameWinVertical_Player1Win able to win a | Game started | Column 5 Won game | Won game
game in the 5. Player message message
vertical Column 1 displayed displayed
direction. 6. Player
Black  box Column 6
test. 7. Player

Column 1
1. Player
Column 1
Test the 2. Player
gameplay Column 2
method to 3. Player
ensure that Column 2
player 1 is 4. Player &?nfgr 1 m?:r?ér L

58. I:\I.s?fr?ame_VathlayemGameWmDescendlnngagonaI_Flayer ggﬁéoirl?hg Game started golg:"g;; Won game | Won game
descending Column 3 g'_lessage message
diagonal 6. Player isplayed displayed
direction. Column 3
Black  box 7. Player
test. Column 3

8. Player
Column 6
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9. Player 1
Column 4
10. Player 2
Column 4
11. Player 2
Column 4
12. Player 1
Column 4

. | PlayGame_ValidPlayer1GameWinAscendingDiagonal_Player2
D Win

Test the
gameplay
method to
ensure that
player 2 is
able to win a
game in the
Ascending
diagonal
direction.
Black
test.

box

Game Started

1. Player 1
Column 1
2. Player 2
Column 1
3. Player 1
Column 1
4. Player 2
Column 1
5. Player 1
Column 2
6. Player 2
Column 2
7. Player 1
Column 3
8. Player 2
Column 3
9. Player 1
Column 3
10. Player 2
Column 2
11. Player 2
Column 6
12. Player 1
Column 4

Player 2
Winner,
Won game
message
displayed

Player 2
Winner,
Won game
message
displayed

Figure 31. Testing Table for Game Class Unit/User Tests
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5.1.6. Connect4Board Class Unit / Functional User Tests

Test: Connect4Board Unit/User Tests

Expecte Actual
Tes | 1est Name Test Pre- Input(s) d Output(
t# Description | Conditions P Output( ) P
s)

Test B1 (Unit)

Test Board

constructor Call

- . sets
B1. Cqnnect4BoardConstructor_CheckPIayerPosnlonsSlze_Correc PlayerPositi Connect4Bo None 7 7
A tSizeRetumed ons  array ard
. constructor

row size

correctly.

Test Board

constructor Call
B1. | Connect4BoardConstructor_CheckPlayerPositionsSize_Correc ;?;SerPositi Connect4Bo None 6 6
B | tSizeRetumed onsy | 2rd

"4Y | constructor

column size

correctly.
Test B2 (Unit)

Test Create
B2 StoreCounte | instance  of | Call (Row) =
A. StoreCounter_CheckCounterDrops_CounterStoredCorrectly r method | ConnectdBo | StoreCounter(2,play 6 6

correctly ard. Create | er1)

stores the | player1
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counter
(player) in
the correct
(expected)
array
position.
The counter
should drop
to the lowest
available
position.

StoreCounter_CheckCounterDrops_CounterStoredCorrectly

Test
StoreCounte
r method
correctly
stores
counter
(player) in
the correct
(expected)
array
position.
The counter
should drop
to the lowest
available
position.

the

Create
instance  of
Connect4Bo
ard. Create
player1

Call
StoreCounter(2,play
erl)

(Col) =

StoreCounter_CheckCounterDrops_CounterStoredCorrectly

Test
StoreCounte
r method
correctly
stores
counter
(player) in
the correct
(expected)

the

Create
instance  of
Connect4Bo
ard. Create
player2

Call
StoreCounter(2,play
er2)

(Row) =
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array
position.

The counter
should drop
to the lowest
available
position.

StoreCounter_CheckCounterDrops_CounterStoredCorrectly

Test
StoreCounte
r method
correctly
stores the
counter
(player) in
the correct
(expected)
array
position.
The counter
should drop
to the lowest
available
position.

Create
instance  of
Connect4Bo
ard. Create
player2

Call
StoreCounter(2,play
er2)

(Col) =

Test B3 (Unit)

ResetBoard_CheckBoardIsEmptied_BoardEmpty

Test
ResetBoard
correctly
empties the
PlayerPositi
ons  array.
Loop
through
each array
element and

Create
instance  of
Connect4Bo
ard. Create
player1

Call ResetBoard

FALSE

FALSE
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return true if

one of the
values is not
null.
Test B4 (User)
Test
ConvertDisp
lay returns
iha?ue correcf Counter | Counter
should display | display
return "O" if Default edasO |edas O
ConsoleCol constructor in Col 1 |in Col 1
B4. . . _ sets Player1 | 1. Player1-Col1; 2. | for for
A ConvertDisplay_CheckCovertDisplayReturn :J)r("— fF;?d,ar?r colour = Red, | Player2 - Col 2 Player | Player
other cola f Player2 1, X in |1, X in
Private Y1 colour = Blue Col 2for | Col 2for
mé‘t’ho . Player | Player
tested 2. 2
through
main
gameplay.
Test B5 (User)
Test Default Board Board
DisplayBoar constructor display | display
B5 drintgorrett::]lg sets Player | 1. P1-Col 1;2.P2- Egrrectl ?;grrectl
" | DisplayBoard_CheckBoardDisplay_PrintedCorrectly p colour = Red | Col 2; 3. P1 - Col 1;
A board (7 _ y, X and | y, X and
(0), Player2 | 4. P2 - Col 1;
rows, 6 _ (0] (0]
colour = Blue
columns) (X) placed | placed
and in in
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represents correct | correct
the current row and | row and
state of the column | column
board. s ([6,0] |s ([6,0]
= 0, |= 0,
[5.00 =|[50] =
O, [4,0]| O, [4,0]
= X’ = x,
6.1 =|[6,1 =
X) X)
Test B6 (Unit)
Test that
StoreCounte
r returns
B6 fgﬁﬁt‘é"r"e”iz Fill column 1 | Call
A. StoreCounter_CheckColumnFullRetumed_FalseRetumed attempted to with StoreCounter(1,play | FALSE | FALSE
counters. erl)
be added to
a column
that is
already full.

Figure 32. Testing Table for Connect4Board Class Unit/User Tests
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5.2.Test Results
The following screenshot shows the test results for all unit tests as found in Appendix B.

In addition, the inline testing table results outlined in the section above show that the application works correctly and behaves as expected for user
black box testing. The application responds to invalid user input, and all outputs are as expected.

@ ConnectdGame

v & ConnectdTests
v @ ConnectdTests

v & ConnectdBoardTests
@ Connectd4BoardConstructor_CheckPlayerPositionsSize_CorrectSizeRetumed
@ ResetBoard_CheckBoardlsEmptied_BoardEmpty
@ StoreCounter_CheckColumnFullReturned_FalseRetumed
@ StoreCounter_CheckCounterDrops_CounterStoredGorrectly

» @ CounterTests

¥ @ GameplayTests
@ CheckForEndGame_BoardNotFull_FalseReturned
@ CheckForEndGame_FullBoard_TrueRetumed
@ CheckForGameWin_AscendingDiagonalNoWinCheck_NullReturned
@ CheckForGameWin_DescendingDiagonalNoWinCheck_NullReturned
@ CheckForGameWin_HorizontalNoWinCheck_NullReturned
@ CheckForGameWin_ValidAscendingDiagonalGameWin_WinnerReturned
@ CheckForGameWin_ValidDescendingDiagonalGameWin_WinnerReturned
@ CheckForGameWin_ValidHorizontalGameWin_WinnerReturned
@ CheckForGameWin_ValidVerticalGameWin_WinnerReturned
@ CheckForGameWin_VerticalNoWinCheck_NullReturned

v @ GameTests
@ GameGonstructor_CheckPropertiesinitialised_PropertiesSetCorrectly

» @ PlayerTests

¥ @ ValidationTests
@ IntWithinRange_OutOfRangelntParam_FalseReturned
@ IntWithinRange_WithinRangelntParam_TrueReturned
@ StringlsNumeric_InvalidStringParam_FalseReturmed
@ StringlsNumeric_ValidStringParam_TrueRetumed

Figure 33. Screenshot of Unit Test Results - All Tests Passed
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Software Engineering Principles and Testing Siobhan Stephens 1800709

GRADEMARK REPORT
FINAL GRADE GENERAL COMMENTS
Instructor
Eval design (10): 10
/ 1 O O User Stories (20): 20
CRC (20): 20

SW Testing (30): 30

Coding (20): 16

Feedback:

Lovely wireframe diagrams,

Very well documented design process, in fact | sat down and did the same thing
(fig 20 and 21).

Some of the methods in the code could be subdivided more cleanly into separate
methods. Howerver, the code is very clean and commented. Some features not
implemented, but test was good.
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PAGE 30

®

®

PAGE 31

Comment 1

Good point...you could choose to put the validation code as separate user stories

Comment 2

Actually CRC cards are a recognised part of the UML design process
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®

PAGE 106

Comment 3

You could tidy this up with some loops
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®

Comment 4

This method is a bit big, consider breaking up into smaller submethods
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