Adding Help to a Game
Constructing a 3D Game of Skill

Recording Game State
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Solitaire = The Board Game

I ntroduction

In this chapter we are going to develop a 3D version of the board game Solitaire
(see FIG-38.1) - not to be confused with the card game of the same name.

FIG-38.1

The Game of Salitaire

The Equipment
The game consists of 32 marbles and aboard with 33 indentations, or pits. The pits

form the shape of aplussign (+). Onemarbleis placed in all but one pit, the central
pit remaining empty.

The Aim

The aim of the gameisto remove all but one marble from the board.

TheRules

Any marble can be moved by jumping over one other marble into an empty pit.
Jumps can be horizontal or vertical but not diagonal. Only a single marble can be
jumped on each move. The marblewhichisjumped over isremoved from theboard.

Creating a Computer Version of the Game

User Controls

Each turn involves the player first selecting a marble and then an empty pit into
which the marble is to be moved.

Toachievethis, the player will move asel ector cube about the board using the arrow
keys. Once over arequired pit, the Enter key is pressed to indicate a selection.
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Pressing U will allow the player to deselect amarble.
Pressing N will initiate a new game.
Pressing F will terminate the current game.

Pressing F1 will display the help screen. Within the help screen, pressing R will
display therules, and K the keys which may be used in the game.

Game Responses
The game will respond to player actionsin the following ways:

» When amarbleis selected, it will change colour.

» When an empty pit is selected as the second part of amove, the selected
marble will jump to the new position and return to its original colour.
The jumped marble will be removed.

» When U is pressed immediately after amarble has been selected, the
selected marble will return to its original colour and the player will have
to select anew marble.

> If an empty pit is selected when marble selection is required, an error
message will be displayed, and the player must select a pit containing a
marble.

» |If an occupied pit is selected when aempty pit is required, an error
message is displayed, and a new destination pit must be selected.

> If the marble and destination pit selected do not generate avalid move, an
error message is displayed, and a new destination pit must be selected.

» If N ispressed, anew gameis started. No prompt is given.

> |f Fispressed, the program will terminate after displaying a shut down
message.

> If F1ispressed, the introductory page of the Help section will be
displayed. A second press of the same key will cause the help screen to

disappear.

» If Rispressed while ahelp pageisvisible, the help page containing the
rules will be displayed.

» IF K ispressed while a help pageis visible, the help page showing the
keys which can be used in the game will be displayed.

Screen Layout

The screen layout is shown in FIG-38.1.

Media Used

The images used to texture the board, marbles and selector cube are shown in
FIG-38.2. Notice that even the help text isheld as asingleimage with three frames.
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FI G-38.2 The Images Used in the Program

Board texture
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Data Structures

FI1G-38.3

The Board and the Array

used to Represent it

FIG-38.4

The board array with
Marble IDs

986

Although we can use 3D objects to represent the board visually, we need a second
way of representing the board as data. Thiswill makethe coding easier when trying
to decide on valid moves.

If we had a square board, the obvious approach would be to use atwo-dimensional
array with one cell representing one pit on the board. However, with alittlethought,
we can till do that. In the centrethe board is 7 pitswide and 7 pits deep, so a7 by
7 integer array could be used to represent the board:

DI M board (7,7)

Now well fill the array with azero in any cell that correspondsto apit and with -1
where a cell corresponds to aflat part of the board. FIG-38.3 shows the board and
the corresponding array contents.

-1{-1)0f{0|0|-1|-1
-1|-1|{ 0|00 |-1]-1
0|0|j0jO|O|0O|O
0|0|j0|JO|O|0O|O
0/0j0f0|0f0O]|O
-1{-1)0f(0|0|-1|-1
-1{-1)0f{0|0|-1|-1

Soitaine

board Array
Actual Board Layout

Rather than just store zeros, it will suit us better to store the IDs of each marblein
the cells of the array. So, if we assume the marbles have object IDs starting at 11,
the board array would start off as shown in FIG-38.4.

1| -1]11]|12]|13] 1] -1
-1|-1]|14|15|16| -1| -1
17|18|19|20| 21| 22|23
24|25|26|27|28|29|30
31|32(33|34(35|36(37
1|-1|38(3940|-1|-1
-1|-1]|41]|42|43] 1|1

board Array
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It would be useful to employ a second 7 by 7 array in which to store the world
coordinates of each pit. Although we could work the positions out mathematically
(since the pits are evenly spaced) it will probably create less complex code if we
just store the coordinates of each position in another array. Since the board is flat,
it won't be necessary to store the y value of any position (since these will al be
identical), just the x and z values.

When we create a 3D object, itscentreisat (0,0,0), so, assuming we don't movethe
board, the centre pit will have x, z values of 0,0.

Since we need to store two valuesin every cell of the array (the x and z ordinates),
we'll need to create arecord structure for this

TYPE Coor ds
X AS | NTEGER

z AS | NTEGER
ENDTYPE

before creating our array:

DI M boar dCoords(7,7) AS Coords

Now, assuming the centre of each pit is 3 world units in both directions from any
neighbour, the new array would contain the values shown in FIG-38.5.

FIG-38.5 A -1|ea|oafeal -1 -1

Al -1lelos|ce| -1 -1

The boardCoords Array

(-9,3)| (-6,3)|(-3,3) | (0,3) | (3,3) | (6,3) | (9,3)

(-9,0)| (-6,0)|(-3,0) | (0,0) | (3,0) | (8,0) | (9,0)

(-9,-3)[(-6,-3)|(-3,-3)] (0,-3) | (3,-3) | (6,-3) | (9,-3)

1| -1 [3-e|0-8)|6e| -1 -1
11 -1 [ez9olo9o|e9al -1 -1

boardCoords Array

In practice, we'll probably store coordinates in the invalid positions of the array,
sinceit is easier to write the code that way.

WEe'll al'so need to record the position of the selector cube. But rather than storethis
in world coordinates, we'll just store which row and column of the board it's
currently placed at. For thiswe'll need another record structure;

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

then we can declare avariable for the selector's position:

sel ectorposition AS BoardPosition

On each move the player chooses a marble and a position to which the marbleisto
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be moved. We'll need to record these two positions as well:

GLOBAL DI M noves(2) AS BoardPosition

The final important variable that we will find ourselves needing is a game-state
variable. There are three main stages during game play. These are:

» About to choose amarble
» About to choose amove-to space

» Looking at the help text

We need to beaware of which statethegameisin, becausethisdictateswhat options
are currently available to the player. When the player is about to choose a marble,
it would be invalid to select an empty pit; however, choosing a pit containing a
marble would be invalid when the player is about to choose the move-to position.
Trying to play while viewing the Help is also disallowed.

To record what state the gameisin at any moment, we have another variable which
can be assigned only thevalues 1, 2 or 3:

ganestate ' 1-choose narble; 2-choose nove-to; 3-show ng help

Lastly, we need to record how many marbles are currently on the board; when this
reducesto one, the gameisover.

All the variables above will be made global so they can be accessed throughout the
program:

REM *** Declare data structure ***
TYPE Coords

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are nain variables ***

GLOBAL DI M board(7,7) “Marbl e positions

GLOBAL DI M boardCoords(7,7) AS Coords “Marbl e coordinates

GLOBAL sel ectorposition AS BoardPosition ~Position of selector

GLOBAL DI M nove(2) AS BoardPosition “marbl e and nove-to
‘positions

GLOBAL ganestate ‘Gane state

“1-choose marbl e;

" 2-choose space;

" 3-showi ng hel p
GLOBAL mar bl esRenai ni ng “mar bl es on board

Theimages and 3D objects also need to be assigned ID values and it will make the
code clearer if these are given names in #CONSTANT statements.

REM % % % % o s sk % ok ok ok ok ko ok ok ok ok ok ook ok ok ok ok ok Kok ok ok ok ok kK

REM *** Const ant s xR x

REN % % % % o sk % ok ok ok ok ook ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

REM *** (bj ect constants ***

#CONSTANT boar dobj 1
#CONSTANT sel ect or obj 2
#CONSTANT first mar bl eobj 3
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#CONSTANT | ast mar bl eobj 34
REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi nage

REM *** Sprite constants ***
#CONSTANT hel psprite 1

A WNPE

Now it'stimeto have alook at the logic of the game. Asusual, for alarger project,
the main section should consist mainly of function calls so we can get an overview
of what'sgoing oninjust afew lines. In English the wholelogic could be described
asfollows:

Initialise screen
Set up game
REPEAT

Get player move
UNTIL game over

In the main, this translates into straight function calls but we'll have to know if the
player has chosen to quit the game, so the function which gets the player's move
will have to return aflag to indicate if the game should be ended. This means that
the main section should be written as:

ScreenSet Up()
GanmeSet Up()
REPEAT
quit = GetPl ayershove()
UNTIL quit OR marblesrenaining = 1
END

Activity 38.1

Create a new project (Solitaire.dbpro) and copy the code for the constants and
datainto the sourcefile.

Code the main section as given above and add test stubs for each of the
functions called. Thetest stub for GetPlayerMove() should be:

FUNCTI ON Get Pl ayer sMove()
PRI NT "Get Pl ayer sMove() executed"
ENDFUNCTI ON 1

Run the program and make sureit executes.
To stop the program finishing before you get time to see all the messages

displayed, add aWAIT KEY statement before the END command in the
program’s main section.

Make sure all of the media files have been copied to the folder.

Now we'll begin to build up the project by working our way through each routine
needed.

Adding ScreenSetUp()

This routine sets the screen resolution and backdrop as well as positioning the
cameras, so its code is quite straight forward:
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FUNCTI ON ScreenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canmera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0, 0,0

ENDFUNCTI ON

Activity 38.2

Replace the test stub for ScreenSetUp() with the actual code as given above.

Once a 3D object (or sprite) appears on the screen, or we start using a camera, the
screen refresh method employed means that the output from any PRINT statement
vanishes almost as soon as it appears. Because of this, we can no longer see the
messages confirming that routines have been executed.

Y ou might feel that we no longer need to see these messages now that we're up and
running but, unfortunately, you're probably wrong! Remember every program is
just waiting its opportunity to catch us out - so don't take any chances!

There are various ways we might overcome the problem of the disappearing
messages, but in this case we're going to create a replacement for the PRINT
statement that displays a string at any point on the screen for a given number of
seconds. The new function, DisplayMessage() is coded below:

FUNCTI ON Di spl ayMessage(x, y, nessage$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
WH LE TIMER() - t < mllisecs
SET CURSCR X,y
PRI NT nessage$
ENDVHI LE
ENDFUNCTI ON

Activity 38.3

Add DisplayMessage() to the end of your program and replace al the PRINT
statements in the test stubs with calls to this function.

Adding GameSetUp()

Thisroutineisabit morecomplex sincewe need to set up theboard, add themarbles,
position the selector and set up the help feature. Since each of these might take up
several linesof code, it might again be best if we create new routinesto handle each
stage. Thismeansthat the GameSetUp() function itself just consists of callsto other
functions:

FUNCTI ON GaneSet Up()
Cr eat eBoar d()
Creat eMar bl es()
Creat eSel ector ()
Hel pSet up()
gamestate = 1

ENDFUNCTI ON
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Activity 38.4

Add the code for GameSetUp() to your program and add test stubs for the
routinesthat it calls.

Adding CreateBoard()

This routine is responsible for setting up the board. This means, not only does it
create athin 3D box to represent the board, texturing it with the board image shown
in FIG-38.2, but it also fills the board and boardCoords arrays with relevant data.

While the visual aspects of creating the board requiresonly afew lines, initialising
the arrays is much more complex, so again we'll make another routine to do that
part of the job (Createl nternalBoard()). The code for CreateBoard() is:

FUNCTI ON Cr eat eBoar d()
REM *** Set up board arrays ***
Cr eat el nt er nal Boar d()
REM *** Create and texture board ***
MAKE OBJECT BOX boardobj, 27,27,0.5
LOAD | MAGE "board. bnp", boar di ng
TEXTURE OBJECT boar dobj , boar di ng
REM *** Turn and position board ***
ROTATE OBJECT boar dobj, 90, 0, 0
POSI TI ON OBJECT boardobj,-0.2,-1.2,0
ENDFUNCTI ON

Activity 38.5

Update your program with the code above.

Create atest stub for Createl nternalBoard().

Adding Createl nternalBoard()

Although thisis arather long routine, it doesn't do anything too complicated; just
fills the board and boardContents arrays with the values shown earlier. The code
for theroutineis:

FUNCTI ON Cr eat el nt er nal Boar d()
REM *** |nitialise the board array ***
#CONSTANT EMPTYPI T 0
#CONSTANT NOTALLOWED -1
REM *** Assune every position enpty ***
FORrow =1 TO 7
FOR col =1 TO7
board(row, col) = EMPTYPI T

NEXT col

NEXT row

REM *** then mark the invalid positions ***
board(1,1) = NOTALLOWED
board(1,2) = NOTALLOWED
board(2,1) = NOTALLOWED
board(2,2) = NOTALLOWED
board(1, 6) = NOTALLOWED
board(1,7) = NOTALLOWED
board(2,6) = NOTALLOWED
board(2,7) = NOTALLOWED
board(6,1) = NOTALLOWED
board(6,2) = NOTALLOWED
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board(7,1) = NOTALLOWED
board(7,2) = NOTALLOWED
boar d(6,6) = NOTALLOWED
board(6,7) = NOTALLOWED
board(7,6) = NOTALLOWED
board(7,7) = NOTALLOWED

REM *** |nitialise the boardContents array ***
REM *** with the pit coordinates ***
X = -9
z =9
FORrow =1 TO 7
FOR col =1 TO 7
Boar dCoor ds(row, col ). x
Boar dCoor ds(row, col ).z
X =X + 3
NEXT col
z =2z -3
X = -9
NEXT row
ENDFUNCTI ON

Activity 38.6
Add the Createl nternalBoard() function to your program.

Although it won't make any visible difference to your program, execute the
code just to make sure there are no syntax errors or other problems.

Adding CreateMarbles()

Now we need to create the 3D marble objects. These will be placed just above the
pits on the board, except for the central pit which remains empty.

Thelogic for this routine can be described in structured English as:

Load marble texture
Set object number to firstmarbleobj
FOR each row on the board
FOR each column on the board
IF the pit is empty AND NOT the central pit THEN
Create sphere (2 units diameter)
Texture sphere
Position sphere at the coordinates given in boardCoords(row,col)
Store the sphere's ID value in board(row,col)
Increment objno
ENDIF
ENDFOR
ENDFOR

Activity 38.7

Use the logic given above to produce the code for the CreateMarbles()
function and test your updated program.

Adding CreateSel ector ()

A blue outline cube is used to select which marbleisto be moved and to which pit
itisto move. The CreateSelector () createsthe cube placing it initially in the central
pit. Thelogic for theroutineis:
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Load selector texture

Create selector cube object (1.5 units)
Texture cube

Make black areas of cube invisible
Switch off culling so back lines are drawn
Position the cube at central pit

Set selectorposition to row 4, column 4

Activity 38.8

Use the logic given to create the final version of the CreateSelector() routine
and add it to your program.

Check that the selector appears at the correct position on the board.

Adding HelpSetUp()

The player will be ableto get help on the game rules and on which keys can be used
by pressing the F1 key (the traditional help key for Microsoft Windows programs).

The help itself will be created as an animated sprite containing three frames; one
for each page of the help (see FIG-38.6).

FIG-38.6 TheHelp Image

Rules
Keys

Help Help

Arrow keys move selector

The aim of Solitaire is to end
up with a single marble on the
board.

Enter choose position

undo marble selection
Move the blue selector over a

new game marble, then press ENTER.

Now move the selector to an
empty pit two positions from
the chosen marble. There
must be a marble in the
intervening pit.

finish

show/hide help

The chosen marbles moves to
the new pit and the intervening
marble is removed.

Continue playing until only one
marble remains or no valid
move is available.

Thisroutine will create the required sprite, but then hide the sprite. The sprite will
appear whenever the F1 key ispressed. If the user pressesthe F1 key asecond time,
the help sprite will disappear.

If you want to create your own image using a paint package, remember not to use
any black since this will automatically become transparent when the sprite is

displayed.
The code for this routine is given below:

FUNCTI ON Hel pSet up()
REM *** Create the sprite required by help ***
CREATE ANI MATED SPRI TE hel psprite, "rul es. bnp", 3, 1, hel pi ng
REM *** Position sprite ***
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SPRI TE hel psprite, 10, 10, hel pi ng
REM *** Set sprite to show first page ***
SET SPRI TE FRAME hel psprite, 1
REM *** H de sprite ***
HI DE SPRI TE hel psprite
ENDFUNCTI ON

Of course, we'll need another routine later to make the Help sprite appear when
required.

Activity 38.9

Add the HelpSetUp() function to your program.

Check that the program still compiles correctly.

Adding GetPlayerMove()

The GetPlayerMove() is the core routine of the game, so it will probably come as
no surprisethat it isthe most complex. However, it really only involvesreading the
keyboard, recognising which key has been pressed and carrying out the required
actionif itisvalid. Invalid actions will produce error messages.

Unlike al the other functions, this one returns a 1 if the user has chosen the quit
option and zero for al other options.

Thelogic for thisroutineis:

Set quit to zero
Read a key
IF
arrow key pressed:
Move selector
Enter key pressed:
|

gamestate = 1:
Select a marble
IF okay THEN
Set gamestate to 2
ENDIF
gamestate = 2:
Select a pit
IF okay THEN
Move marble
Set gamestate to 1
ENDIF
ENDIF
U pressed:
IF state =2 THEN
Undo marble selection
Set gamestate to 1
ENDIF
N pressed:
Restart game
F1 pressed:
IF gamestate < 10 THEN
Show first page of help
Add 10 to gamestate
ELSE
Hide help
Subtract 10 from gamestate
ENDIF
K pressed:
IF gamestate > 10 THEN
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Show keys help page
ENDIF
R pressed:
IF gamestate > 10 THEN
Show rules help page
ENDIF
F pressed:
Set quitto 1
ENDIF
Wait for all keys to be released

The code for thisroutineis:

FUNCTI ON Get Pl ayer sWbve()
REM *** Assune player will not quit this turn ***
quit =0
REM *** Read a key ***
REPEAT
code = SCANCODE()
UNTI L code <> 0

SELECT code
CASE 200, 208, 205, 203 “Arrow keys
MoveSel ect or (code)
ENDCASE
CASE 28 “Enter key

REM *** | F at select marble stage, select marble ***
| F ganestate = 1
REM *** | F narbl e sel ected, ganmestate = 2, ***
| F Sel ect Marbl e()
gamestate = 2
ENDI F
ELSE
REM *** | F in select enpty pit stage, select pit
| F ganestate = 2
REM *** | F pit okay... ***
I'F SelectPit()
REM *** Mpve marble and return to state 1

MoveMar bl e()
gamestate = 1
ENDI F
ENDI F
ENDI F
ENDCASE
CASE 22 U - undo sel ection

REM *** | F marbl e sel ected THEN ***
| F ganestate = 2
REM *** Return nmarble to nornal col our ***
obj no = board(nmove(1).row, nove(1l).col)
TEXTURE OBJECT obj no, nar bl ei ng
REM *** return to ganestate 1 ***
ganmestate = 1
ENDI F
ENDCASE
CASE 49 "N - new gane
ScreenSet Up()
GanmeSet Up()
ENDCASE
CASE 59 "F1 - Help
| F ganestate < 10
Sel ect Hel pPage( 1)
ganmestate = ganestate + 10
ELSE
Sel ect Hel pPage( 0)
ganmestate = ganestate - 10
ENDI F
ENDCASE
CASE 37 "K - Help page 2
| F ganestate > 10
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Sel ect Hel pPage( 2)
ENDI F
ENDCASE
CASE 19 "R - Help page 3
| F ganestate > 10
Sel ect Hel pPage( 3)
ENDI F
ENDCASE
CASE 33 “F - Qit gane
quit =1
ENDCASE
ENDSELECT
REM *** Wait till all keys released ***
WHI LE SCANCCDE() <> 0
ENDVHI LE
ENDFUNCTI ON qui t

Activity 38.10
Add the GetPlayer Move() function to your program.

Add test stubs for any routines called by GetPlayerMove() that are yet to be
written.

Test the program.

Adding MoveSelector ()

The MoveSelector () function takes a parameter. Thisis the arrow key code and is
used to decide in which direction the selector is to be moved.

Thefunction'slogicis:

Set row to copy of selectorposition.row
Set col to copy of selectorposition.col
IF
left arrow AND not at left hand column :
Decrement col
right arrow AND not at right-hand column:
Increment col
down arrow AND not at bottom row:
Decrement row
up arrow AND not at top row:
Increment row
ENDIF
IF board(row,col) is a valid position THEN
Set selectorposition.row to copy of row
Set selectorposition.col to copy of col
Move selector to new position
ENDIF

and thisis coded as:

FUNCTI ON MoveSel ect or (code)
REM *** Nbve sel ector in response to arrow key ***
row = sel ectorposition.row

col = sel ectorposition.col

| F code = 203 AND col >1
DEC col

ELSE | F code = 205 AND col < 7
I NC col

ELSE | F code = 200 AND row > 1
DEC r ow

ELSE | F code = 208 AND row < 7
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I NC r ow
ENDI F
ENDI F
ENDI F
ENDI F
REM *** | F a valid position, nove selector ***
| F board(row,col) <> -1
sel ectorposition.row = row
sel ectorposition.col = col
PCSI TI ON OBJECT sel ect orobj,
Boar dCoor ds(row, col ). x, 0, Boar dCoor ds(row, col ).z
ENDI F
ENDFUNCTI ON

Activity 38.11

Add the new routine to your program and check that the selector moves
correctly.

Adding SelectMarble()

Inthefirst phase of amove (when gamestate = 1), the player hasto select amarble.
Thisinvolvesthe player moving the selector over the required pit position and then
pressing Enter. At this point, control jumps to the SelectMarble() routine which
checksthat the selected pit does, in fact, contain amarble (if not, an error message
is displayed) and changes the colour of the marble to indicate its selection. The
routine returns 1 when a marble has been selected and zero when no marble was
selected.

Thelogic for thisroutineis:

IF selector not over marble THEN
Display an error message
Return 0 from function

ENDIF

Change colour of selected marble

Record position of marble in move(1)

Return 1 from function

and is coded as:

FUNCTI ON Sel ect Mar bl e()
REM *** | F sel ector not over marble THEN ***
| F board(sel ectorposition.row, sel ectorposition.col) < 1
REM *** Di spl ay nessage; return Q0 ***
Di spl ayMessage( 100, 100, " Choose a narbl e", 2)
EXI TFUNCTI ON O
ENDI F
REM *** Change narbl e col our ***
COLOR OBJECT
boar d(sel ect or posi tion.row, sel ectorposition.col),
RGB( 255, 255, 0)
REM *** record position of narble ***
nove(1l).row = sel ectorposition.row
nove( 1) . col sel ect orposi tion. col
ENDFUNCTI ON 1

Activity 38.12

Add SelectMarble() to your program and check that it functions correctly.
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Adding SelectPit()

The second part of amove involves choosing an empty pit into which the selected
marbleisto be moved.

As well as the obvious check that the selected pit must be empty, it must also be
exactly two pitsfrom the selected marblein either ahorizontal or vertical direction.
But even that's not all the checking required: moving the marble to the selected pit
must involve "jumping over" one other marble (the one that is to be removed).

Thelogic for theroutineis:

IF selected pit not empty THEN
Display "Choose empty pit"
Return 0 from function

ENDIF

Record selector position in move(2)

IF not a valid move THEN
Display "Invalid move"

Return 0 from function

ENDIF

Checking for avalid movein the final IF mentioned above will be quite complex,
so we'll use another function, isValidMove() to carry out the task. Thisfunction will
return 1 when the move isvalid and zero when it'sinvalid.

Activity 38.13
Using the logic given, add the SelectPit() function to your program.

Add atest stub for isValidMove() which returns the value 1.

Adding IsValidMove()

There are three checks needed in this function:
» That the selected marble is being moved 2 places horizontally
» That the selected marble is being moved 2 places vertically

» That the moveinvolves "jumping" another marble

One of the first two tests must be true and the third test must also be true in order
for the moveto be avalid one.

Activity 38.14

Write the complete version of the IsValidMove() function and test it within
your program.

Adding MoveMarble()

Once avalid move has been entered, the selected marble must be moved to its new
position. On the screen, this not only involves moving the selected 3D object, but
aso changing it back toitsoriginal texture and removing the"jumped” marble. But
we also need to make the equivalent changes to the board array to reflect the new
situation. Also, since a marble is removed from the board, the marblesremaining
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variable must be decremented.

Thelogic required by the routineis:

Move marble in board array

Move marble on screen

Return marble to original texture
Calculate position of jumped marble
Remove jumped marble from screen
Remove jumped marble from board array
Decrement marblesremaining

Activity 38.15

Code the MoveMarble() function and add it to your program.

Adding SelectHelpPage()

Thefina routineto be created isthe SelectHel pPage() function. Thisfunction takes
a parameter (pageno) specifying the page number to be displayed. Since the help
pages are stored as frames in an animated sprite, the pageno parameter represents
the frame to be displayed. If pageno is outside the range 0 to 3 then the function
exits; if the pageno is zero, the help sprite is removed from the screen.

The function requires the following logic:

IF invalid value for pageno THEN
EXIT
ENDIF
IF pageno > 0 THEN
Set sprite frame to pageno
ELSE
Hide help sprite
ENDIF

Activity 38.16

Code the SelectHelpPage() from the logic given and test your completed
program.

Using the Mouse

I ntroduction

An alternative way of selecting a marble and the pit it is to be moved to would be
to usethemouse. Aswesaw inthelast chapter, the mouse can beused in conjunction
with the PICK OBJECT statement to select 3D objects on the screen. However,
although this would work fine for selecting the marble, picking the destination pit
for the marble would prove more difficult, since there is no object within an empty
pit that can be selected with a mouse click.

One way to overcome this problem isto place an invisible object at every valid pit
position. The PICK OBJECT statement can be used to select invisible objects. This
means that pits which show a marble will actually contain two objects: a marble
and an invisible object; pits without a marble will contain only an invisible object.

Tomakeamovetheplayer will first click on apit containing amarbleand themouse
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FI1G-38.7

Finding the ID of the
Selected Marble

position will be compared with the range of marble IDs to discover which one has
been selected. When the destination is being selected as the second part of amove,
the mouse position will be compared with the set of invisible objects.

Although thiswill give usthe 1D values of the marble and invisible objects, we still
have to trandlate this into row and column values so that the board array can be
updated and the move array can befilled. We can find the sel ected marble's row and
column position by searching the board array for a match with the ID returned by
the PICK OBJECT statement (see FIG-38.7).

Tr3R[19( 20| 21| 22|23

31|32|33|34(35(36|37

PICK OBJECT will return the ID of The ID can be looked up in the
the selected object board array finding the row and column

If we set up an array containing the | Ds of theinvisible objects, we can usethe same
technique to find the row/column position of the empty pit selected as the second
part of amove.

Updating the Program

1000

Activity 38.17

Create anew project (Solitaire2.dbpro) and copy the source code for the first
version of the game into the new source file.

Copy all of the mediafiles used into the new folder.

With a copy of the origina program, it won't matter if things go wrong - we can
aways go back.

We need to start by removing all references to the selector object since it won't be
needed in the new version of the game.

Activity 38.18

Remove al lines containing references to selectorimg, selectorobj, and
selector position from the program.

The next step isto add our invisible objects to each pit. We can't hide the objects
since PICK OBJECT doesn't detect hidden objects but we can texture the objects
with a black image and then use SET OBJECT TRANSPARENCY to make the

objects disappear.
To do thiswelll create some new constants:

#CONSTANT hi ddeni ng 3
#CONSTANT firsthi ddenobj 35
#CONSTANT | ast hi ddenobj 67
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and an array in which to storethe IDs:

GLOBAL DI M Pitojects(7,7) "1 Ds of the hidden objects

The routine to create the hidden objects would then be coded as:

FUNCTI ON Cr eat eHi ddenPi t Obj ect s()
REM *** Set first hidden object ID ***
pi tobjno = firsthiddenobj
REM *** | oad i mage used to texture objects ***
LOAD | MAGE "bl ack. bnp", 5
REM *** FCOR each position on board ***
FOR row =1 TO 7
FOR col =1 TO 7
REM *** | F its a valid position ***
| F board(row,col) > -1
REM *** Record hi dden object ID for that pit
Pi t bj ects(row, col) = pitobjno
REM *** NMake, texture and hi de object ***
MAKE OBJECT SPHERE pit obj no, 2
TEXTURE OBJECT pitobjno, 5
PGSI TI ON OBJECT pi t obj no, boar dCoor ds(row, col ). x,
0, boardCoords(row, col ).z
SET OBJECT TRANSPARENCY pi t obj no, 1
REM *** | ncrenment object ID
I NC pi t obj no
ENDI F
NEXT col
NEXT row
ENDFUNCTI ON

This routine should be called from GameSatUp().

Activity 38.19
Add the constants and global variables mentioned above to your program.
Add the routine and place acall to it in GameSetUp().

Copy thefile black.bmp to your folder.

Now we haveto make somechangesto the GetPlayer sMove() function. Theoriginal
version of thisfunction reactsto key presses, but in the update we need to allow for
both mouse and key presses to be detected. The routine starts by waiting for a key
press using the lines

REPEAT
code = SCANCODE()
UNTIL code <> 0

but in the new version, we need to wait for akey press or amouse click and thisis
achieved by the code:

REPEAT
nmouse = MOUSECLI CK()
code = SCANCODE()

UNTIL code <> 0 OR npuse <>0

The SELECT statement that follows was based on the scan code of the key pressed.

Since we no longer use a selector, detecting the arrow keysis no longer required,
so the lines
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CASE 200, 208, 205, 203 “Arrow keys

ENDCASE
can be removed from this new version of the program.

The next CA SE statement within the SELECT is CA SE 28 which was used to detect
the Enter key. But now the mouse button needs to activate this option. To keep our
changes to a minimum we can set code to 28 when the mouse is clicked:

I F nmouse <> 0

code = 28
ENDI F

These lines need to be placed just before the SELECT structure.

At the end of the SELECT structure we waited for the button pressed by the player
to be released using the code

REM *** \Wait till all keys released ***
WHI LE SCANCODE() <> 0
ENDVHI LE

but now we also need to wait for the mouse button to be rel eased:

REM *** \Wait till all keys and nouse buttons rel eased ***
WH LE SCANCODE() <> 0 OR MOUSECLI CK() <> 0
ENDVHI LE

Activity 38.20

Make the changes described to the PlayerMove() routine.

The SelectMarble() routine needs to be changed. This version needs to detect the
mouse pointer position and select the marble over which it has been placed. The
logic for the updated routineis:

Find mouse coordinates
Get ID of marble at this screen position
IF no ID detected THEN
Display "Choose a marble"”
Return 0 from the routine
ENDIF
Find position of ID in board array and record row and column
Change colour of marble selected
Record row and column in moves(1)
Return 1 from routine

Thisis coded as:

FUNCTI ON Sel ect Mar bl e()
REM *** Check if position chosen contains narble ***
X = MOUSEX()
y = MOUSEY()
obj no = PICK OBJECT(x,y, firstmarbl eobj, | astnarbl eobj)
| F objno = 0
Di spl ayMessage(100, 100, " Choose a narbl e", 2)
EXI TFUNCTI ON 0
ENDI F
REM *** Find marble's IDin board array ***
FORrow =1 TO 7
FOR col =1 TO 7
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| F board(row, col) = objno
prow = row
pcol col
ENDI F
NEXT col
NEXT row
REM *** Change marbl e col our ***
COLOR OBJECT obj no, RGB( 255, 255, 0)
REM *** record position of marble
nove(1l).row = prow
nove(1l).col = pcol
ENDFUNCTION 1 “Valid marbl e sel ected

The search for the marble ID within the board array is very inefficient coding, but
for such asmall search areawill have no real effect on the speed of the game - and
it has the advantage of being quite simple.

Activity 38.21

Update your SelectMarble() function to match the code given.

Thelast routine to be changed is the SelectPit() function, which again needsto use
the mouse's position to determine which empty pit has been selected.

Find mouse coordinates
Get ID of hidden object at this screen position
Get ID of marble at this screen position
IF no hidden ID detected OR a marble ID was detected THEN
Display "Choose an empty space”
Return 0 from the routine
ENDIF
Find position of hidden object ID in pitObjects array and record the row and column
Record row and column in moves(2)
Check to see if move is valid
IF not valid THEN
Display "Invalid move"
Return 0 from function
ENDIF
Return 1 from routine

Activity 38.22

Use the above logic to code the SelectPit() function and test your program.

Suggested Enhancements

What we've developed in this chapter is the core of a game, but it still needs all
those nice finishing touches that gives a game that professional |ook.

Some of thesewould be simpletoimplement: usealarger font for messages; change
the textures used; a introductory splash screen; a finish screen; displaying the
number of marbles remaining; displaying the time elapsed; allowing the camerato
be moved.

Others would be abit more complicated: keeping atop 5 best scores (least marbles
remaining); allowing the player to backtrack - undoing an unlimited number of
moves (you would need a stack structure for this one).

If you havetime, seewhat you can comeup with - you'll learn alot fromtheexercise.
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Solutions

Activity 38.1

REM ** %%k kkkkkhkkkkhkkhkkhkkhhkkk k& k kK Kk %

REM *** Const ants *rx

REM * % % % % % % o % o % % k& ok kK ok kK k ok k ok ok ok ok ok ok ok ok k ok

REM *** (bj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT fir st mar bl eobj
#CONSTANT | ast mar bl eobj

WWN

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

B WN P

REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coords

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Declare main variables ***
GLOBAL DI M board(7,7) Marble positions
GLOBAL DI M boar dCoords(7,7) AS Coords
“Marbl e coordinates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to position

CGLOBAL ganestate

“Gane state

“1-choose marbl e;

' 2-choose space;

" 3-showi ng hel p

GLOBAL mar bl esRenai ni ng

“marbl es on board

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayershMove()
UNTIL quit OR marblesremaining = 1
WAIT KEY  “***** Renpve |ater ****
END

N R R R
Skkkkkkkkkkkkkkx Tagt StyDSEFREFI AR KKKk Kk k

N R R

FUNCTI ON Scr eenSet Up()
PRI NT "ScreenSet Up() executed"
ENDFUNCTI ON

FUNCTI ON GaneSet Up()
PRI NT "GaneSet Up() executed"
ENDFUNCTI ON

FUNCTI ON Get Pl ayer sWbve()
PRI NT " Get Pl ayer Mbve() executed"
ENDFUNCTI ON 1
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Activity 38.2

REIV * % % % % o ks ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok

REM * ** Constant s e

REIM * % % % % % % % o o ok % o ok % ok ok % ok kK ok ok ok ok ok Kk k ok ok kK ok

REM *** (hj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT fir st mar bl eobj
#CONSTANT | ast mar bl eobj

WWN -

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

AWN PR

REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coords

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are nmain vari ables ***
GLOBAL DI M board(7,7) “Marble positions
GLOBAL DI M boardCoords(7,7) AS Coords

" Mar bl e coordi nates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and npve-to position

GLOBAL ganestate

“Gane state

“1-choose nmarbl e;

' 2-choose space;

" 3-showi ng hel p

GLOBAL nar bl esRemai ni ng

“mar bl es on board

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = Cet Pl ayershMve()
UNTIL quit OR marblesremaining = 1
WAI T KEY Trxkkk Renove |ater **r*
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0,0,0

ENDFUNCTI ON

A
Skkkkkkkkkkkkkkx Tagt St ypDSEFrEF KKKk kkkkkk

Skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok kkkk ok k&

FUNCTI ON GaneSet Up()
PRI NT "GaneSet Up() executed"
ENDFUNCTI ON
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FUNCTI ON Get Pl ayer sMove()
PRI NT "Get Pl ayer Move() executed"
ENDFUNCTI ON 1

Activity 38.3

REIM * % % % % o % o ok % ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k

REM * * * Const ant s rr

REIM * % % % % % % % ok % ok ok ok ok kK ok X Kk ok X Kk k Kk kK k kK kK Kk

REM *** (bj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT first mar bl eobj
#CONSTANT | ast mar bl eobj

WWN -

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

A WN P

REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coor ds

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are main variabl es ***
GLOBAL DI M board(7,7) "“Marble positions
GLOBAL DI M boar dCoords(7,7) AS Coords

" Marbl e coordi nates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to position

GLOBAL ganestate

“Gane state

“1-choose nmarbl e;

" 2-choose space;

*3-showi ng hel p

GLOBAL mar bl esRemai ni ng

“mar bl es on board

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayershMve()
UNTIL quit OR marblesrenaining = 1
REM *** End program ***
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position camera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0,0,0

ENDFUNCTI ON

FUNCTI ON Di spl ayMessage
(x,y, message$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
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WH LE TIMER() - t < mllisecs
SET CURSCR X,y
PRI NT nessage$
ENDVWHI LE
ENDFUNCTI ON

Skkkkkkkkkkkkkkkkkkkkkkkkkkkk ok kkk ok kok k ok k%
Ckkkkkkkkkkkxkkx Tagt StUDSEFFRFAAEA KKK KKK

N R

FUNCTI ON GaneSet Up()

Di spl ayMessage

(100, 100 "GanmeSet Up() executed", 2)
ENDFUNCTI ON

FUNCTI ON Get Pl ayer sMove()
Di spl ayMessage
(100, 100 "Get Pl ayer Move() executed", 2)
ENDFUNCTI ON 1

Thefinal WAIT KEY statement may also be removed at
this stage.

Activity 38.4

REM * %% % % k% k ko kkkkkk Kk kkkkkkkxkkxkkxkk

REM *** Const ant's rEE

REM % % % s o s o ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk k

REM *** (bj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT fir st mar bl eobj
#CONSTANT | ast mar bl eobj

W WwN -

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

B WN P

REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coor ds

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are mai n vari ables ***
GLOBAL DI M board(7,7) “Marble positions
GLOBAL DI M boar dCoords(7,7) AS Coords
“Mar bl e coordinates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to position

GLOBAL ganestate

“Ganme state

“1-choose marbl e;

' 2-choose space;

" 3-showi ng help

GLOBAL mar bl esReni ni ng

“mar bl es on board

REM *** Mai n section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayershve()
UNTIL quit OR marblesremaining = 1
REM *** End program ***
END
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FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position camera ***
AUTOCAM OFF
PCSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0, 0, 0

ENDFUNCTI ON

FUNCTI ON GanreSet Up()
Cr eat eBoar d()
Cr eat eMar bl es()
Creat eSel ector ()
Hel pSet up()
ganmestate = 1
ENDFUNCTI ON

FUNCTI ON Di spl ayMessage
(x,y, message$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
VWH LE TIMER() - t < millisecs
SET CURSOR X,y
PRI NT nessage$
ENDWHI LE
ENDFUNCTI ON

Skkkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkkkhkkkkkkkkkkkk k%
ShkkkkkkkkkKkkk*kk Togt St UPSEEFI KA KKK KKKk K

Skkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkk kkk k%

FUNCTI ON Cet Pl ayer sMove()

Di spl ayMessage

(100, 100 "Get Pl ayer Move() executed", 2)
ENDFUNCTI ON 1

FUNCTI ON Cr eat eBoar d( )
Di spl ayMessage( 100, 100,
"CreateBoard() executed", 2)
ENDFUNCTI ON

FUNCTI ON Cr eat eMar bl es()
Di spl ayMessage( 100, 100,
"CreateMarbl es() executed", 2)
ENDFUNCTI ON

FUNCTI ON Cr eat eSel ect or ()
Di spl ayMessage( 100, 100,
"CreateSel ector() executed", 2)
ENDFUNCTI ON

FUNCTI ON Hel pSet Up()
Di spl ayMessage( 100, 100,
"Hel pSet Up() executed", 2)
ENDFUNCTI ON

Activity 38.5

REIM * % % % % o % % o o ok % o ok ok ok kK ok kK ok ok ok ok ok ok kK ok kK ok

REM ** * Const ant s rEE

REIM * % % % % % % % o % o & K ok %k kK ok % Kk K Kk kK Kk ok Kk kK Kk

REM *** (Chj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT first mar bl eobj
#CONSTANT | ast mar bl eobj

WwWwN -

REM *** | nage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

A WN B
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REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coor ds

X AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are mai n variables ***
GLOBAL DI M board(7,7) ~Marble positions
GLOBAL DI M boar dCoords(7,7) AS Coords
“Mar bl e coordinates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to position

GLOBAL ganestate

‘Gane state

*1-choose marbl e;

' 2-choose space;

" 3-showi ng hel p

GLOBAL nar bl esRemai ni ng

“mar bl es on board

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayershMove()
UNTIL quit OR nmarblesremaining = 1
REM *** End program ***
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0, 0,0

ENDFUNCTI ON

FUNCTI ON GaneSet Up()
Cr eat eBoar d()
Cr eat eMar bl es()
Creat eSel ector ()
Hel pSet up()
ganestate = 1
ENDFUNCTI ON

FUNCTI ON Cr eat eBoar d()
REM *** Set up board arrays ***
Creat el nt ernal Boar d()
REM *** Create and texture board ***
MAKE OBJECT BOX boardobj, 27,27,0.5
LOAD | MAGE "board. bnp", boar di ng
TEXTURE OBJECT boar dobj , boar di ng
REM *** Turn and position board ***
ROTATE OBJECT boar dobj, 90, 0, 0
POSI TI ON OBJECT boardobj,-0.2,-1.2,0
ENDFUNCTI ON

FUNCTI ON Di spl ayMessage
(x,y, nessage$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
WHI LE TIMER() - t < nmillisecs
SET CURSCR X,y
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PRI NT nessage$
ENDWHI LE
ENDFUNCTI ON

Skkkkkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkk kk k k%
Skkkkkkk kKKK kxk Kk Togt St UDSHEEFAEK KKK Kk KKK

Skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk ok k%

FUNCTI ON Get Pl ayer sMove()

Di spl ayMessage

(100, 100 "Get Pl ayer Move() executed", 2)
ENDFUNCTI ON 1

FUNCTI ON Cr eat eMar bl es()
Di spl ayMessage( 100, 100,
"CreateMarbl es() executed", 2)
ENDFUNCTI ON

FUNCTI ON Cr eat eSel ect or ()
Di spl ayMessage( 100, 100,
"CreateSel ector() executed", 2)
ENDFUNCTI ON

FUNCTI ON Hel pSet Up()
Di spl ayMessage( 100, 100,
"Hel pSet Up() executed", 2)
ENDFUNCTI ON

FUNCTI ON Cr eat el nt er nal Boar d()
Di spl ayMessage( 100, 100,
"Createlnternal Board() executed", 2)
ENDFUNCTI ON

Activity 38.6

REIV] * % % o o % % o ok ok ok %k ok ok ok ok kK ok ok ok ok ok K ok ok ok ok K Kk k k ok

REM *** Const ant s o

REIM * % % % % % % % o % o ok ok ok K ok X Kk K Kk kK ok koK ok ok ok kK Kk

REM *** (bj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT f i r st mar bl eobj
#CONSTANT | ast mar bl eobj

wwN P
~

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

REM *** Sprite constants ***
#CONSTANT hel psprite 1

A WN P

REM *** Decl are data structure ***
TYPE Coords

x AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are main variabl es ***
GLOBAL DI M board(7,7) “Marble positions
GLOBAL DI M boar dCoords(7,7) AS Coords
“Marbl e coordi nates

GLOBAL sel ectorposition AS BoardPosition
“Position of selector

GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to position

GLOBAL ganestate

“Gane state

“1-choose nmarbl e;

" 2-choose space;

" 3-showi ng hel p
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GLOBAL nar bl esRemai ni ng
“mar bl es on board

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayershve()
UNTIL quit OR marblesremaining = 1
REM *** End program ***
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0,0, 0

ENDFUNCTI ON

FUNCTI ON GaneSet Up()
Cr eat eBoar d()
Creat eMar bl es()
CreateSel ector ()
Hel pSet up()
ganestate = 1

ENDFUNCTI ON

FUNCTI ON Cr eat eBoar d()
REM *** Set up board arrays ***
Creat el nt er nal Boar d()
REM *** Create and texture board ***
MAKE OBJECT BOX boardobj, 27, 27,0. 5
LOAD | MAGE "board. bnp", boar di ng
TEXTURE OBJECT boar dobj, boar di ng
REM *** Turn and position board ***
ROTATE OBJECT boar dobj, 90, 0, 0
POSI TI ON OBJECT boardobj,-0.2,-1.2,0
ENDFUNCTI ON

FUNCTI ON Cr eat el nt er nal Boar d()
REM *** |nitialise the board array ***
#CONSTANT EMPTYPIT O
#CONSTANT NOTALLOWED -1
REM *** Assune every position enpty ***
FORrow =1 TO 7
FOR col =1 TO7
board(row, col) = EMPTYPI T

NEXT col

NEXT row

REM *** then mark invalid positions ***
board(1,1) = NOTALLOWED
board(1,2) = NOTALLONED
board(2,1) = NOTALLOWNED
board(2,2) = NOTALLOWED
board(1, 6) = NOTALLOWED
board(1,7) = NOTALLOWED
board(2,6) = NOTALLONED
board(2,7) = NOTALLOWNED
board(6,1) = NOTALLOWED
board(6,2) = NOTALLOWED
board(7,1) = NOTALLOWNED
board(7,2) = NOTALLOAED
board(6, 6) = NOTALLOWNED
board(6,7) = NOTALLOWED
board(7,6) = NOTALLOWED
board(7,7) = NOTALLOWNED

REM *** |nitialise boardContents ***
REM *** with the pit coordinates ***
X =-9
z =9
FORrow =1 TO 7
FOR col =1 TO 7
Boar dCoor ds(row, col ). x
Boar dCoor ds(row, col ).z

1007



X =x + 3
NEXT col
z=2z-3
X =-9
NEXT row
ENDFUNCTI ON

FUNCTI ON Di spl ayMessage
(x,y, nessage$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
WHI LE TIMER() - t < millisecs
SET CURSOR X,y
PRI NT nessage$
ENDWHI LE
ENDFUNCTI ON

Skkkkkkkkkhkkkkkhkkkkkkkkhkkhkhkkhkkhkhkkhkk Kk *
Skkkkkkkkkkkkkkk Tagt St UDSEFEF KKKk kkkkokkk

Skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok k ok k

FUNCTI ON Get Pl ayer sMbve()

Di spl ayMessage

(100, 100 "Get Pl ayer Move() executed", 2)
ENDFUNCTI ON 1

FUNCTI ON Cr eat eMar bl es()
Di spl ayMessage( 100, 100,
"CreateMarbl es() executed", 2)
ENDFUNCTI ON

FUNCTI ON Cr eat eSel ect or ()
Di spl ayMessage( 100, 100,
"CreateSel ector() executed", 2)
ENDFUNCTI ON

FUNCTI ON Hel pSet Up()
Di spl ayMessage( 100, 100,
"Hel pSet Up() executed", 2)
ENDFUNCTI ON

Activity 38.7

The code for CreateMarbles() is

FUNCTI ON Cr eat eMar bl es()
REM *** Load narble texture ***
LOAD | MAGE "l aval. bnp", mar bl ei ng
REM *** Create marbles ***
objno = firstmarbl eobj
FOR row =1 TO 7
FOR col =1 TO7
I F board(row,col) = 0 AND
((row <> 4) OR (col <> 4))
MAKE OBJECT SPHERE obj no, 2, 20, 20
TEXTURE OBJECT obj no, mar bl ei ng
PCSI TI ON OBJECT
obj no, Boar dCoor ds(row, col ). x, 0,
boar dCoords(row, col ). z
board(row, col) = objno
I NC obj no
ENDI F
NEXT col
NEXT row
ENDFUNCTI ON

Add the code to your program immediately after the
Createl nternalBoard() function.

Activity 38.8

The code for CreateSelector() is

FUNCTI ON Cr eat eSel ect or ()
REM *** Load sel ector texture ***
LOAD | MAGE "sel ector. bnp", sel ectoring
REM *** Create sel ector cube ***
MAKE OBJECT CUBE sel ectorobj, 1.5
TEXTURE OBJECT sel ectorobj, selectoring
SET OBJECT TRANSPARENCY sel ectorobj, 1
SET OBJECT CULL sel ectorobj,0
REM *** Position cube ***
POSI TI ON OBJECT sel ectorobj,0,0,0
REM *** Record position of selector ***
sel ectorposition.row = 4
sel ectorposition.col = 4

ENDFUNCTI ON

The routine should be placed immediately after
CreateMarbles().

Activity 38.9

Place HelpSetUp() immediately after CreateSelector ().

Activity 38.10

Place GetPlayersMove() after Hel pSetUp().

The following test stubs should also be added:

FUNCTI ON MoveSel ect or ( nove)
Di spl ayMessage( 100, 100,
"MoveSel ector () executed", 2)
ENDFUNCTI ON

FUNCTI ON Sel ect Mar bl e()

Di spl ayMessage( 100, 100,

"Sel ect Marbl e() executed", 2)
ENDFUNCTI ON 1

FUNCTI ON Sel ect Pi t ()
Di spl ayMessage( 100, 100,
"Sel ectPit() executed", 2)
ENDFUNCTI ON 1

FUNCTI ON MoveMar bl e()
Di spl ayMessage( 100, 100,
"MoveMar bl e() executed", 2)
ENDFUNCTI ON

FUNCTI ON Sel ect Hel pPage( page)

Di spl ayMessage( 100, 100,

" Sel ect Hel pPage() executed", 2)
ENDFUNCTI ON

Activity 38.11

No solution required.

Activity 38.12

No solution required.

If you've entered this separately (rather than modified the AcCtivity 38.13

test stub), don't forget to remove the test stub version of
theroutine.
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The code for SelectPit() is:

FUNCTI ON Sel ect Pit ()
REM *** | F sel ected pit not enpty, exit
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| F board(sel ectorposition.row,
sel ectorposition.col) <> 0
Di spl ayMessage( 100, 100,
"Choose an enpty space", 2)
EXI TFUNCTI ON O
ENDI F
nove(2).row = sel ectorposition.row
nove(2).col = selectorposition.col
I F NOT isValidMWve()
Di spl ayMessage( 100, 100, "I nval i d nove", 2)
EXI TFUNCTI ON 0
ENDI F
ENDFUNCTI ON 1

The new test stub is:

FUNCTI ON i sVal i dMove()
Di spl ayMessage( 100, 100,
"isVal i dMove() executed", 2)
ENDFUNCTI ON 1

Activity 38.14

The code for isValidMove() is:

FUNCTI ON | sVal i dvbve()
REM *** |nvalid if start & finish pits
REM *** not exactly 2 pits apart ***
REM *** or no marbl e in-between ***
testl = (ABS(nove(l).row nove(2).row)=2)
AND (rove(1).col = nove(2).col)
test2 = (ABS(nove(1).col-nmove(2).col)=2)
AND (rove(1l).row = nove(2).row)
m drow = ABS(nove(1).rowtnove(2).row)/2
m dcol = ABS(nove(1).col +nove(2).col)/2
test3 = board(m drow, mdcol) > 1
REM *** Return 1 if tests checks okay ***
IF (testl OR test2) AND test3
result =1
ELSE
result =0
ENDI F
ENDFUNCTI ON resul t

‘otherwi se return zero

Activity 38.15

The code for MoveMarblg() is:

FUNCTI ON MoveMar bl e()
REM *** Move narble in board array data ***
boar d(noves(2).row, noves(2).col) =
board(noves(1).row noves(1).col)
boar d(nmoves(1).row, noves(1l).col) =0
REM *** NMove marbl e on screen ***
PCSI TI ON OBJECT
boar d(noves(2).row, noves(2).col),
boar dCoor ds( noves(2).row, noves(2).col).Xx,
0, boar dCoor ds(noves(2).row, noves(2).col).z
TEXTURE OBJECT
boar d(noves(2).row, noves(2).col), marbl ei ng
REM *** Cal ¢ position of junped marble ***
junpedrow = (noves(1l).rowtnoves(2).row)/2
j unpedcol = (noves(1l).col +npbves(2).col)/2
REM *** Renpve junped narble from screen ***
j unpednmar bl e = boar d(j unpedr ow, j unpedcol )
H DE OBJECT j unpednar bl e
DELETE OBJECT j unpednar bl e
REM *** Renpve nmarble from board array ***
boar d(j unpedr ow, j unpedcol ) =0
REM *** Decrenment narbl esremai ning ***
DEC nar bl esr enai ni ng

ENDFUNCTI ON
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Activity 38.16

The completed program should be coded as:

REM * % % % % o % o % o kK ok ok ok ok ok Kk ok ok ok ko ok ok ok k ok ok ok ok Kk ok

REM * ** Const ant s *ok

REM * % % % % o % o o % o k% ok k% ok ok Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

REM *** (bj ect constants ***
#CONSTANT boar dobj

#CONSTANT sel ect or obj
#CONSTANT f i r st mar bl eobj
#CONSTANT | ast mar bl eobj

wWwWwN P

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT sel ectoring
#CONSTANT hel pi ng

A WN PP

REM *** Sprite constants ***
#CONSTANT hel psprite 1

REM *** Decl are data structure ***
TYPE Coords

x AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are main variables ***
GLOBAL DI M board(7,7)
“Marbl e positions
GLOBAL DI M boar dCoords(7,7) AS Coords
" Mar bl e coordinates
GLOBAL sel ectorposition AS BoardPosition
“Position of selector
GLOBAL DI M nove(2) AS BoardPosition
“marbl e and nove-to positions
GLOBAL ganestate ‘Ganme state
*1-choose marbl e;
" 2-choose space;
" 3-showi ng hel p
GLOBAL nar bl esRemai ni ng
“marbl es on board

REM *** Main section ***
ScreenSet Up()

GaneSet Up()
REPEAT
quit = GetPl ayershove()

UNTIL quit OR nmarblesremaining = 1
REM *** End program ***
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0,0,0

ENDFUNCTI ON

FUNCTI ON GameSet Up()
Cr eat eBoar d()
Creat eMar bl es()
Creat eSel ector ()
Hel pSet up()
ganestate = 1

ENDFUNCTI ON
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FUNCTI ON Cr eat eBoar d()
REM *** Set up board arrays ***
Cr eat el nt er nal Boar d()
REM *** Create and texture board ***
MAKE OBJECT BOX boardobj, 27,27,0.5
LOAD | MAGE "board. bnp", boar di ng
TEXTURE OBJECT boar dobj , boar di ng
REM *** Turn and position board ***
ROTATE OBJECT boar dobj, 90, 0, 0
POSI TI ON OBJECT boardobj,-0.2,-1.2,0
ENDFUNCTI ON

FUNCTI ON Cr eat el nt er nal Boar d()
REM *** |nitialise the board array ***
#CONSTANT EMPTYPIT 0
#CONSTANT NOTALLOWED -1
REM *** Assune every position enpty ***
FORrow =1 TO 7
FOR col =1 TO7
board(row, col) = EMPTYPI T

NEXT col

NEXT row

REM *** then mark invalid positions ***
board(1,1) = NOTALLOWED
board(1,2) = NOTALLOAED
board(2,1) = NOTALLOAED
board(2,2) = NOTALLOWED
board(1,6) = NOTALLOAED
board(1,7) = NOTALLOWNED
board(2, 6) = NOTALLOAED
board(2,7) = NOTALLOAED
board(6,1) = NOTALLOWED
board(6,2) = NOTALLOAED
board(7,1) = NOTALLOWED
board(7,2) = NOTALLOAED
board(6, 6) = NOTALLOAED
board(6,7) = NOTALLOWED
board(7,6) = NOTALLOAED
board(7,7) = NOTALLOWED

REM *** |nitialise boardContents ***
REM *** with the pit coordi nates ***
X =-9
z =9
FOR row =1 TO 7
FOR col =1 TO7
Boar dCoor ds( row, col ). x
Boar dCoor ds(row, col ).z
X =x +3
NEXT col
z=2z-3
X =-9
NEXT row
ENDFUNCTI ON

FUNCTI ON Cr eat eMar bl es()
REM *** Load nmarble texture ***
LOAD | MAGE "Il aval. bnp", marbl ei ng
REM *** Create marbles ***
objno = firstmarbl eobj
FORrow =1 TO 7
FOR col =1 TO7
I F board(row,col) = 0 AND
((row <> 4) OR (col <> 4))

MAKE OBJECT SPHERE obj no, 2, 20, 20

TEXTURE OBJECT obj no, nar bl ei ng
PCSI TI ON OBJECT
obj no, Boar dCoor ds(row, col ). x, 0,
boar dCoords(row, col ). z
board(row, col) = objno
I NC obj no
ENDI F
NEXT col
NEXT row
ENDFUNCTI ON

FUNCTI ON Cr eat eSel ect or ()

REM *** |Load sel ector texture ***

LOAD | MAGE "sel ector. bnp", sel ectoring
REM *** Create sel ector cube ***

MAKE OBJECT CUBE sel ectorobj, 1.5
TEXTURE OBJECT sel ectorobj, selectoring
SET OBJECT TRANSPARENCY sel ectorobj, 1
SET OBJECT CULL sel ectorobj, 0

REM *** Position cube ***

PCsSI TI ON OBJECT sel ectorobj,0,0,0

REM *** Record position of selector ***
sel ectorposition.row = 4

sel ectorposition.col = 4

ENDFUNCTI ON

FUNCTI ON Hel pSet up()

REM *** Create sprite requ' d by help ***
CREATE ANI MATED SPRI TE hel psprite,

"rul es. bnp", 3, 1, hel pi ng

REM *** Position sprite ***

SPRI TE hel psprite, 10, 10, hel pi ng

REM *** Set sprite to show first page ***
SET SPRI TE FRAME hel psprite, 1

REM *** H de sprite ***

HI DE SPRI TE hel psprite

ENDFUNCTI ON

FUNCTI ON Get Pl ayer sMove()

REM *** Read a key ***
REPEAT

code = SCANCODE()
UNTIL code <> 0

quit =0
SELECT code
CASE 200, 208, 205, 203 “Arrow keys
MoveSel ect or (code)
ENDCASE
CASE 28 “Enter key

REM *** | F state 1, get marble ***
| F ganestate = 1
REM *** Sel ect marble ***
REM *** | F okay, nove to state 2
| F Sel ect Mar bl e()
ganestate = 2
ENDI F
REM *** |f state 2, select pit
ELSE | F ganestate = 2
REM *** | F okay THEN ***
IF SelectPit()
REM *** MNove narble ***
MoveMar bl e()
REM *** Return to state 1
ganmestate = 1
ENDI F
ENDI F
ENDI F
ENDCASE
CASE 22 U - undo selection
REM *** | F marbl e sel ected THEN ***
| F ganestate = 2
REM *** return original texture
objno =
boar d(nove(1).row, nove(1l).col)
TEXTURE OBJECT obj no, nar bl ei ng
REM *** Return to state 1 ***
ganmestate = 1
ENDI F
ENDCASE
CASE 49 "N - new gane
ScreenSet Up()
GaneSet Up()
ENDCASE
CASE 59 “F1 - Help
REM *** | F hel p screen not show ng
I F ganestate < 10
REM *** Show hel p page 1 ***
Sel ect Hel pPage( 1)
REM *** |n Help state ***
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ganestate = ganestate + 10
ELSE
Sel ect Hel pPage( 0)
ganmestate = gamestate - 10
ENDI F
ENDCASE
CASE 37 K - Help page 2
| F ganestate > 10
Sel ect Hel pPage( 2)

CASE 19 "R - Help page 3
| F ganestate > 10
Sel ect Hel pPage( 3)
ENDI F
ENDCASE
CASE 33 "F - Qit gane
quit =1
ENDCASE
ENDSELECT
REM *** WAit till all keys released ***
VH LE SCANCODE() <> 0
ENDWHI LE

ENDFUNCTI ON qui t

FUNCTI ON MoveSel ect or (code)
REM *** Mbve sel ector using arrow key ***

row = sel ectorposition.row

col = sel ectorposition.col

| F code = 203 AND col >1
DEC col

ELSE | F code = 205 AND col < 7
I NC col

ELSE | F code = 200 AND row>1
DEC r ow

ELSE | F code = 208 AND row<7
I NC row

ENDI F

ENDI F

ENDI F

ENDI F

REM *** | F a valid, nove selector ***

I F board(row,col) <> -1
sel ect or posi tion.row
sel ect orposi tion. col
PCSI TI ON OBJECT
sel ect or obj , Boar dCoor ds(row, col ). x,
0, Boar dCoor ds(row, col ).z

ENDI F

row
col

ENDFUNCTI ON

FUNCTI ON Sel ect Mar bl e()

REM *** | F sel ector not on marble THEN
I F board(sel ectorposition.row,
sel ectorposition.col) <1
REM *** Di spl ay nmessage; return 0 ***
Di spl ayMessage( 100, 100,
"Choose a marble", 2)
EXI TFUNCTI ON O
ENDI F
REM *** Change marbl e col our ***
COLOR OBJECT boar d(sel ectorposition.row,
sel ectorposi tion. col), RGB(255, 255, 0)
REM *** record position of marble
nove(1l).row = sel ectorposition.row
nove(1). col sel ect or posi tion. col

ENDFUNCTI ON 1

FUNCTI ON Sel ect Pi t ()

REM *** | F sel ected pit not enpty, exit
| F board(sel ectorposition.row,
sel ectorposition.col) <> 0

Di spl ayMessage( 100, 100,

"Choose an enpty space", 2)

EXI TFUNCTI ON 0
ENDI F
nove(2).row = sel ectorposition.row
nove(2).col = selectorposition.col
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I'F NOT isValidMve()
Di spl ayMessage( 100, 100,
"lInvalid nove", 2)
EXI TFUNCTI ON 0
ENDI F
ENDFUNCTI ON 1

FUNCTI ON | sVal i dvbve()
REM *** |nvalid if start and finish pits
REM *** not exactly 2 distant ***
REM *** or no marbl e between ***
testl = (ABS(nove(1l).row nmove(2).row)=2)
AND (nove(1l).col = nove(2).col)
test2 = (ABS(nove(1l).col -nmove(2).col)=2)
AND (rove(1l).row = nove(2).row)
m drow = ABS(nove(1l).rowtnove(2).row)/2
m dcol = ABS(nove(1l).col +nove(2).col)/2
test3 = board(midrow, mdcol) > 1
REM *** Return 1 if tests okay ***
IF (testl OR test2) AND test3
result =1
ELSE ‘otherwise return zero
result =0
ENDI F
ENDFUNCTI ON resul t

FUNCTI ON MoveMar bl e()
REM *** Nove marble in board array ***
boar d(nove(2).row, nove(2).col) =
boar d(nove(1).row, nove(1l).col)
board(nove(1).row, nove(l).col) =0
REM *** MNove nmarbl e on screen ***
PCSI TI ON OBJECT
boar d( nove(2).row, nove(2).col),
boar dCoor ds(nove(2).row, nove(2).col).x,
0, boar dCoor ds(nove(2).row, nove(2).col).z
TEXTURE OBJECT
boar d( nove(2).row, nove(2).col), narbl eing
REM *** Cal ¢ junped marble position ***
junmpedrow = (nove(1).rowtnove(2).row)/2
j unpedcol = (nove(1).col +nove(2).col)/2
REM *** Renpve marble from screen ***
j unpedmar bl e = board(j unpedr ow, j unpedcol )
H DE OBJECT j unpedmar bl e
DELETE OBJECT j unpednar bl e
REM *** Renove marbl e from board ***
boar d(j unpedr ow, j unpedcol ) =0
REM *** Decrenent marbl esremaining ***
DEC mar bl esremai ni ng

ENDFUNCTI ON

FUNCTI ON Sel ect Hel pPage( pageno)
REM *** | F invalid page selected, exit
I F pageno < 0 OR pageno > 3
EXI TFUNCTI ON
ENDI F
REM *** | F no zero page no. display page
| F pageno > 0
SET SPRI TE FRAME hel psprite, pageno
SHOW SPRI TE hel psprite
ELSE
REM *** ELSE, hide help ***
HI DE SPRI TE hel psprite
ENDI F
ENDFUNCTI ON

FUNCTI ON Di spl ayMessage
(x,y, message$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
WHI LE TIMER() - t < millisecs
SET CURSCR X,y
PRI NT nessage$
ENDWHI LE
ENDFUNCTI ON
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Activity 38.17

No solution required.

Activity 38.18
The following lines should be removed from the main
section of the program::
#CONSTANT sel ect or obj 2
#CONSTANT sel ectoring 3

GLOBAL sel ectorposition AS BoardPosition

“Position of selector
In GameSetUp() remove theline
CreateSel ector ()
The function CreateSelector () should be deleted.
In GetPlayersMove(), remove the line
MoveSel ect or (code)
from the first CASE structure.
The routine MoveSelector () should be removed.
In SelectMarble() remove the lines:

| F board(sel ectorposition.row,
sel ectorposition.col) <1

COLOR OBJECT boar d(sel ectorposition.row,

sel ectorposi tion. col), RGB(255, 255, 0)
nove(1l).row = sel ectorposition.row

nove(1).col = selectorposition.col
In SelectPit() remove the lines:

| F board(sel ectorposition.row,
sel ectorposition.col) <> 0

nmove(2).row = sel ectorposition.row

nmove(2).col = sel ectorposition.col

Activity 38.19

The constants and global's should now be coded as:

REM *** Constants ***

REM *** (bj ect Constants ***

#CONSTANT boar dobj 1
#CONSTANT first mar bl eobj 3
#CONSTANT | ast mar bl eobj 34
#CONSTANT fir st hi ddenobj 35
#CONSTANT | ast hi ddenobj 67

REM *** | mage Constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT hi ddeni ng
#CONSTANT hel pi nage

S W e

REM *** Sprite Constants ***
#CONSTANT hel psprite 1
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REM *** Decl are data structure ***
TYPE Coor ds

x AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi ti on
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are mai n variabl es ***
GLOBAL DI M board(7,7)

“Marbl e positions on board

GLOBAL DI M Boar dCoords(7,7) AS Coords
“Marbl e world coordinates

GLOBAL DI M noves(2) AS Boar dPosition
“mar bl e and nove-to positions

GLOBAL ganestate

“Gane state 1-choose marble; 2-choose
space; 3-show ng hel p

GLOBAL mar bl esr emai ni ng

“Marbles left on board

GLOBAL DIM Pit Qbjects(7,7)

1D of the hidden objects

Activity 38.20/22

The complete program codeis:

REM * % % % % % % % % % ko ok kK ok & Kk ok k kK k kK k ok ok ok kK k

REM * ** Const ant s *xx

REM * % %%k %k k &k kk ok kkk Xk k& k ok kh kK h ok kk &%k

REM *** (Cbj ect constants ***

#CONSTANT boar dobj 1
#CONSTANT f i r st mar bl eobj 3
#CONSTANT | ast mar bl eobj 34
#CONSTANT first hi ddenobj 35
#CONSTANT | ast hi ddenobj 67

REM *** | mage constants ***
#CONSTANT boar di ng
#CONSTANT nar bl ei ng
#CONSTANT hi ddeni ng
#CONSTANT hel pi ng

REM *** Sprite constants ***
#CONSTANT hel psprite

A OWN P

[y

REM *** Decl are data structure ***
TYPE Coor ds

x AS | NTEGER

z AS | NTEGER
ENDTYPE

TYPE Boar dPosi tion
row AS | NTEGER
col AS | NTEGER

ENDTYPE

REM *** Decl are main variables ***
GLOBAL DI M board(7,7)

“Marbl e positions

GLOBAL DI M boar dCoords(7,7) AS Coords
“Marbl e coordi nates

GLOBAL sel ectorposition AS BoardPosition

“Position of selector

GLOBAL DI M nove(2) AS BoardPosition

“marbl e and nove-to positions

GLOBAL ganestate

GLOBAL ganestate ‘Ganme state
“1-choose marbl e;
" 2-choose space;
*3-showi ng hel p
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GLOBAL nar bl esRemai ni ng
“mar bl es on board

GLOBAL DI M pitOhjects(7,7)
“1Ds of hidden objects

REM *** Main section ***
ScreenSet Up()
GaneSet Up()
REPEAT
quit = GetPl ayer sMve()
UNTIL quit OR marblesrenaining = 1
REM *** End program ***
END

FUNCTI ON Scr eenSet Up()
REM *** Set up screen ***
SET DI SPLAY MODE 1280, 1024, 32
COLOR BACKDROP RGB( 255, 255, 150)
BACKDROP ON
REM *** Position canera ***
AUTOCAM OFF
POSI TI ON CAMERA 10, 10, - 20
PO NT CAMERA 0,0, 0

ENDFUNCTI ON

FUNCTI ON GaneSet Up()
Cr eat eBoar d()
Creat eMar bl es()
Cr eat eHi ddenPi t Cbj ect s()
Hel pSet up()
ganmestate = 1
ENDFUNCTI ON

FUNCTI ON Cr eat eBoar d()
REM *** Set up board arrays ***
Creat el nt er nal Boar d()
REM *** Create and texture board ***
MAKE OBJECT BOX boardobj, 27,27,0.5
LOAD | MAGE "board. bnp", boar di ng
TEXTURE OBJECT boar dobj , boar di ng
REM *** Turn and position board ***
ROTATE OBJECT boar dobj , 90, 0, 0
POSI TI ON OBJECT boardobj,-0.2,-1.2,0
ENDFUNCTI ON

FUNCTI ON Cr eat el nt er nal Boar d()
REM *** |nitialise the board array ***
#CONSTANT EMPTYPIT 0
#CONSTANT NOTALLOWED -1
REM *** Assune every position enpty ***
FORrow =1 TO 7
FOR col =1 TO7
board(row, col) = EMPTYPI T

NEXT col

NEXT row

REM *** then mark invalid positions ***
board(1,1) = NOTALLOWED
board(1,2) = NOTALLOWNED
board(2,1) = NOTALLOAED
board(2,2) = NOTALLOWNED
board(1, 6) = NOTALLOWED
board(1,7) = NOTALLOWNED
board(2,6) = NOTALLOAED
board(2,7) = NOTALLOWNED
board(6,1) = NOTALLOAED
board(6,2) = NOTALLOWED
board(7,1) = NOTALLOWNED
board(7,2) = NOTALLOAED
board(6,6) = NOTALLOWED
board(6,7) = NOTALLOAED
board(7,6) = NOTALLOAED
board(7,7) = NOTALLOWED

REM *** |nitialise boardContents ***
REM *** with the pit coordi nates ***
X =-9
z =9
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FOR row =1 TO 7
FOR col =1 TO7
Boar dCoor ds(row, col ). x
Boar dCoor ds(row, col ).z
X =x +3
NEXT col
z=1z-3
X =-9
NEXT row
ENDFUNCTI ON

n
x

FUNCTI ON Cr eat eMar bl es()
REM *** Load marbl e texture ***
LOAD | MAGE "Il aval. bnp", nar bl ei ng
REM *** Create narbles ***
objno = firstmarbl eobj
FORrow =1 TO 7
FOR col =1 TO7
I F board(row,col) =0
AND ((row <> 4) OR (col <> 4))
MAKE OBJECT SPHERE obj no, 2, 20, 20
TEXTURE OBJECT obj no, mar bl ei ng
PCsSI TI ON OBJECT obj no,
boar dCoor ds(row, col ). x, 0,
boar dCoor ds(row, col ).z
board(row, col) = objno
I NC obj no
ENDI F
NEXT col
NEXT row
ENDFUNCTI ON

FUNCTI ON Cr eat eHi ddenPi t Obj ects()
REM *** Set first hidden object ID ***
pitobjno = firsthi ddenobj
REM *** |oad i nage used to texture
obj ects ***
LOAD | MAGE "bl ack. bmp", 5
REM *** FOR each position on board ***
FORrow =1 TO 7
FOR col =1 TO7
REM *** |F its a valid position ***
I F board(row, col)>-1
REM *** Record hi dden object |ID
for that pit
pi t Obj ects(row, col) = pitobjno
REM *** Make, texture and hide
obj ect ***
MAKE OBJECT SPHERE pi t obj no, 2
TEXTURE OBJECT pitobjno, 5
PCSI TI ON OBJECT
pi t obj no, boar dCoor ds(row, col ). x, 0, boar dCoor ds
(row,col).z
SET OBJECT TRANSPARENCY

pi tobj no, 1
REM *** | ncrenent object ID
I NC pi t obj no
ENDI F
NEXT col
NEXT row
ENDFUNCTI ON

FUNCTI ON Hel pSet up()
REM *** Create the sprite required by
hel p * % K
CREATE ANI MATED SPRI TE
hel psprite, "rul es. bnp", 3, 1, hel pi ng
REM *** Position sprite ***
SPRI TE hel psprite, 10, 10, hel pi ng
REM *** Set sprite to show first page ***
SET SPRI TE FRAME hel psprite, 1
REM *** Hi de sprite ***
H DE SPRI TE hel psprite
ENDFUNCTI ON
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FUNCTI ON Get Pl ayer sMove()
REM *** Read keyboard/ nbuse ***
REPEAT
nmouse = MOUSECLI CK()
code = SCANCODE()
UNTIL code <> 0 OR nouse <>0
REM *** Assune not quitting ***
quit =0
REM *** Mpuse click sane as Enter ***
I F mouse <> 0
code = 28
ENDI F
SELECT code
CASE 28
REM *** | F start
| F ganestate = 1
REM *** Sel ect marbl e and
REM *** | F OK, state 2, ***
I F Sel ect Mar bl e()
ganestate = 2
ENDI F
REM *** | F second stage of turn ***
ELSE | F ganestate = 2
REM *** Sel ect pit and
REM *** | F OK,
IF SelectPit()
REM *** Nove marble ***
MoveMar bl e()
REM *** Start new turn ***
gamestate = 1
ENDI F
ENDI F
ENDI F
ENDCASE
CASE 22 ‘U -
| F ganestate = 2
objno =
boar d(nove(1).row nove(1l).col)
TEXTURE OBJECT obj no, mar bl ei ng
ganestate = 1
ENDI F
ENDCASE
CASE 49 N -
ScreenSet Up()
GaneSet Up()
ENDCASE
CASE 59 ‘F1 -
| F ganestate < 10
Sel ect Hel pPage( 1)
ganestate = ganestate + 10
ELSE
Sel ect Hel pPage( 0)
ganestate = ganestate - 10
ENDI F
ENDCASE
CASE 37 K-
| F ganestate > 10
Sel ect Hel pPage( 2)
ENDI F
ENDCASE
CASE 19 'R -
| F ganestate > 10
Sel ect Hel pPage( 3)
ENDI F
ENDCASE
CASE 33 “F -
quit =1
ENDCASE
ENDSELECT
REM *** Wit keys and nouse rel eased ***
WH LE SCANCODE() <> 0 OR
MOUSECLI CK() <> 0
ENDWHI LE
ENDFUNCTI ON qui t

“Enter key
of turn THEN ***

undo sel ection

new gane

Hel p

Hel p page 2

Hel p page 3

Quit gane

FUNCTI ON Sel ect Mar bl e()
REM *** Check for marble ***
X = MOUSEX()

y = MOUSEY()
objno = PI CK OBJECT
(x,y, firstmarbl eobj, | astmarbl eobj)
REM *** | F no marble ***
IF objno = 0
REM *** Show nessage; return O
Di spl ayMessage( 100, 100,
"Choose a marble", 2)
EXI TFUNCTI ON 0
ENDI F
REM *** Find narble's IDin board ***
FOR row =1 TO 7
FOR col =1 TO 7
| F board(row, col) = objno
prow = row
pcol = col
ENDI F
NEXT col
NEXT row
REM *** Change marbl e col our ***
COLOR OBJECT obj no, RGB( 255, 255, 0)
REM *** record position of marble
nove(1l).row = prow
nove(1l).col = pcol
ENDFUNCTION 1 “Valid marble selected

FUNCTI ON Sel ect Pi t ()

REM *** Check for hidden obj or marble
X = MOUSEX()
y = MOUSEY()

obj no = PI CK OBJECT
(x,y, firsthiddenobj, | asthi ddenobj)
mar bl eno = Pl CK OBJECT(
x,y, firstmarbl eobj, | ast marbl eobj)
REM *** | F no hi dden obj OR marbl e THEN
IF objno = 0 OR narbleno <> 0
REM *** Di spl ay message, return 0 ***
Di spl ayMessage( 100, 100,
"Choose an enpty space", 2)
EXI TFUNCTI ON 0
ENDI F
REM *** Find pit's IDin pitQObjects ***
FORrow =1 TO 7
FOR col =1 TO7
I F pitQObjects(row,col) = objno

prow = row
pcol = col
ENDI F
NEXT col

NEXT row
REM *** Record nopve-to position ***
nove(2).row = prow
nove(2).col = pcol
REM *** | F not a valid nove THEN ***
I'F NOT isValidMvove()

REM *** Di spl ay nessage;return 0 ***

Di spl ayMessage( 100, 100,

"Invalid nove", 2)

EXI TFUNCTI ON 0
ENDI F

ENDFUNCTION 1  "Valid nove-to pit selected
FUNCTI ON | sVal i dVbve()

REM *** |nvalid if start and finish pits
REM *** not exactly 2 apart distant ***
REM *** or no marble in-between ***
testl = (ABS(nove(1l).row nove(2).row)=2)
AND (nove(1l).col = nove(2).col)
test2 = (ABS(nove(1l).col-nmove(2).col)=2)
AND (rove(1l).row = nove(2).row)
m drow = ABS(nove(1l).rowtnove(2).row)/2
m dcol ABS(nove(1).col +nove(2).col)/2
test3 = board(mdrow, mdcol) > 1
REM *** Return 1 if tests check okay ***
IF (testl OR test2) AND test3

result =1
ELSE

result =0

‘otherwise return zero
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ENDI F
ENDFUNCTI ON resul t

FUNCTI ON MoveMar bl e()
REM *** Move nmarble in board ***
boar d( move(2).row nmove(2).col)
boar d( move(1).row nmove(1).col)
board(nove(1).row nove(1l).col) =0
REM *** Move marbl e on screen ***
PCOSI TI ON OBJECT
boar d( move(2).row nove(2).col),
boar dCoor ds( nmove(2).row nove(2).col).x,0,
boar dCoor ds(nove(2).row, nove(2).col).z
TEXTURE OBJECT boar d(nove(2).row, nove(2).col),
mar bl ei ng
REM *** Cal cul ate position of junped narble ***
j unpedrow = (nove(1l).rowtnove(2).row)/2
j unpedcol = (nove(1l).col +nmove(2).col)/2
REM *** Renove junped narbl e from screen ***
j unpednar bl e = boar d(j unpedr ow, j unpedcol )
HI DE OBJECT j unpednar bl e
DELETE OBJECT j unpednar bl e
REM *** Renpve junped nmarble from board ***
boar d(j unpedr ow, j unpedcol ) =0
REM *** Decrenent marbl esremai ning ***
DEC nar bl esr enai ni ng
ENDFUNCTI ON

FUNCTI ON Sel ect Hel pPage( pageno)
| F pageno < 0 OR pageno > 3
EXI TFUNCTI ON
ENDI F
| F pageno > 0
SET SPRI TE FRAME hel psprite, pageno
SHOW SPRI TE hel psprite
ELSE
HI DE SPRI TE hel psprite
ENDI F
ENDFUNCTI ON

FUNCTI ON Di spl ayMessage( x, y, nessage$, seconds#)
t = TIMER()
INK 0,0
mllisecs = seconds# * 1000
WH LE TIMER() - t < millisecs
SET CURSOR X,y
PRI NT nessage$
ENDVWHI LE
ENDFUNCTI ON
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