Notes from the Boards Set #10 Page

Control Againw (and Global Variables)

This is going to- walk through the cloys code labeled
$et08. Yow should get that code from the Clasy Code
link ow the course welb page.

Here iy the first part of Jim'y code inw Demo- 1:

// Set 08 Demo 1
// More Control

int diameter, diameterChangeAmount;

void setup( )
{
size( 400, 400 );
smooth( ):
noStroke( ):
diameter = 1;
diameterChangeAmount = 1;

}

void draw( )

{
fill( 0, 0, 255 ):
rect( 0, O, width, height );

changeCircle( .75 ); // max percentage of the width
drawCircle( ):

}

The first line of executable code iy the global varialle
declaratiow for diameter and diameterChangeAmount. Jimv
made these global for several reasovs:

s There valuey are needed for the entire ruw of the

program

o Their valuey are wsed ivw more thanw one functiow.
If he makes themw local variables, their “life” is only as
long as the functiow iy being executed. Once the
functiow s finished, the variables are destroyed and
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their values are lost. The other reasow is that one
functionw caonnot use another functionw'y variabley. One
functiow cow pass the values of ity variables to- another
functionw uwsing parameter/argument binding but the
other functiow cannot actually change the original
value. More ow this another doy.

Next we see the functiow setup( ) where these two global
variabley are initialized.

Thew we see the draw( ) functiow. After the previous
frame iy covered, we see two- functiow calls. Jimv havy
defined these functions below iw the programw.

The parameter inw the functiow call, changeCircle(.75)
representy the maximumw percentage of the window’s
widith to- which the circle cavw expand.

Let’sy look at more code:

void drawCircle( )
{ if ( diameterChangeAmount > 0)
{ fill( 0, 255, 0 );
ilse if (diameterChangeAmount < 0 )
{ fill( 0, 0, 255 );
}

{
fill( 255, 255, 0 ):
}
ellipse( width/2, height/2, diameter, diameter ):
}

This functiow definitiow iy very straightforword. The

U is :
o set to if the diameterDeltad mount variable
has v value

o sef to- blue if the diometerDeltad mount variable
hay v negative value
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+ set to iF the diameterD eltad mount variable
has v value
and the ellipse iy draww at the middle of the window.
The global varialle diameter is used for the width and
height of the ellipse. By making diameter a global
variable, this functionw canw use it ay o parameter for
the call of the functiowellipse.

The next functionw uses cascaded sequence of if /else
control syntox.

void changeCircle( float maxCircleSizePercent )

{
diameter = diameter + diameterChangeAmount:
if ( diameter > width*maxCircleSizePercent )

{

diameterChangeAmount = -diameterChangeAmount:
}
else if ( diameter <= 1)
{

diameterChangeAmount = -diameterChangeAmount:
}

}

The argument inw the header (the first line of the
function), maxcCircleSizePercent receives ity value fromw the
parameler iw the call. The value of maxCircleSizePercent
5 0.75. Thix will be used to- keep the circle smaller
thaw 75% of the window’y width.

The first line of code in the functiow definitiow (inside
the brace) iy NOT aw algebraic expressionw of equality.
It iy anw assignment statement. Thiy code:

diameter = diameter + diameterChangeAmount:
iy reads avs:

the new value of diameter is assigned the current value plus 0.75

This line of code causes the circle to- grow or shwink ow
screenv.

Now we see a slightly different form of the if. It iy what
we calll v cavscaded if/else. The else hay ity owwif. This
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if iy not nested because it iy not inside the braces of the
else.
if ( diameter > width*maxCircleSizePercent )

{

diameterChangeAmount = -diameterChangeAmount:

}

else if ( diameter <= 1)

{

diameterChangeAmount = -diameterChangeAmount;

}
The firstif checks to- see if the circle iy too- big. If the
circle ivs too big, i€ must not be allowed to- grow any
further - it must be shrunk. To- do- this we alter the
sigw of the variable diameterChangeAmount to- be negative.
If the diameler is not too big, we thew see if it iy too
smoll. The else iy followed immediately by a second if.
Thiy if s not nested withiw the else because it is not
withiw the bracey of the else. Thiys if iy called o
cascaded if. IT iy only executed if the firstif's test
evaluatey to- false. This second if checksy to- see if the
circle iy too- small. If i€ i, it canvnot be allowed to- get
any smaller yo- we reverse the sigw of
diameterChangeAmount frow negative to- positive.

Yow may be thinking that yow should be alle to- do this
with v single if - yow can. But we will do- that another

Finally, we added code to- allow the user to- sheed up
and slow doww the rate of expansionw and shrinking of
the circle. Instead of mouse input, we used keyboard
Nput.

Keyboard input from the wser will cause Processing to-
call o keyPressed( ) functiow if we have it inv our code.
The wse caw presy two- typey of keys: printing keyy such
as ‘a’ and now-printing keys such as the return or the
up-arrow. We are dealing only with the printing keys.
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If the user presses o printing key (e.g. ‘a’, “ %, 1°, §°),
the key that wasy pressed iy stored invv av new systew
varioble nomed key. This new system variable iy of the
type, char. Variables of type char store one (and only
one) characiter.

void keyPressed ( )
{
if ( key == 'f')
{
diameterChangeAmount = diameterChangeAmount * 2:;
}
else if ( key == 's')
{

diameterChangeAmount = diameterChangeAmount / 2:

}

else

{

diameterChangeAmount

}

1]
-
.~

}

This way our code after two- edity. The firstif looky to
see if the user pressed the f’ key. Whew that happens,
the variable that iy controlling the speed of the growth
or shwink rate of the circle s doubled.

If the wser did not presy the f’ key, the second if checks
to- see if the user pressed the ‘s’ key. Whew that happens
the variable that iy controlling the speed of the growth
or shwink rate of the circle is halved.

Unfortunately, we hit v problem. Whew the value of
diameterChangeAmount was 1 and we divided it by 2, we
ended up withv o diameterChangeAmount value of zero and
nothing further happened. So we added o second else
to- respond to- any other key presy. This second else iy
executed only whew both ify are false.

" This is the char space. The char space can be assigned to a variable or tested for in an if

by typing the following characters: single-quote space-bar single-quote -- it
works.
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Global Variabley Again:

The global varinlles diameter and diameterChangeAmount
are wsed throughout the entire prograw. Their values
are needed for every iteratiow of draw( ).

The global variable diameter iy used by these functions:
setup( ), changeCircle( ), drawCircle( ).

The global variatble diameterChangeAmount is used by
these functions: setup ( ), keyPressed ( ), changeCircle ( ).

The fact that the values of the two- variabley are needed
throughout the executiow of the prograw and that they
must be used by mulliple functions requires that they

be declared ay global variabley and not
parameters/argumeniy or local varialles.
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