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One small step for Buggles...

one giant leap for Bugglekind

ES‘airWurld s o D
new Buggle()
forward() backward()
left() right{)
getPosition() getHeading()
getColor() isBrushDowni)
isFacingWall{) isOverBagel()
setPosition | {(new Location{ |1_F‘ 5 |1_F| 0
| seteading | { [pirectionEast ||}
‘ setColor | { ‘Culor.red ‘v ‘ )
setDelay | (|0 gl )
brushDown() brushUpi() |
dropBagel() pickUpBagel()
Step | Run Pause Reset
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One stair of a fixed size

public class StairWorld extends BuggleWorld {

public void runQ) {
StairBuggle stepper = new StairBuggle();
stepper.buildstair(Q);

class StairBuggle extends Buggle {
public void buildStair() {
this.left();
this.forward(4);

this.rightQ;
this.forward(4);

Methods  4-3
One stair, and we choose the size
public class StairWorld extends BuggleWorld {
public void runQ) {
StairBuggle stepper = new StairBuggle();
stepper.buildStai ;
}
3
class StairBuggle extends Buggle {
public void buildStair{int stairSize) {
this.left(Q);
this .forward( N
this.right(Q;
this .forward( :
}
3
Methods  4-4




A stairway to heaven

public class StairWorld extends BuggleWorld {

public void runQ) {
StairBuggle stepper__ = new StairBuggle(Q);
stepper.buildStair(5)\;
stepper.buildStain(4)

——instance method invocations

stepper.buildStain(3)/;

}

actual parameters (arguments)

class StairBuggle extends Buggle {

public void buildStair(@ {
this.left();
this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);

¥ f

instance method declaration
formal parameter

Methods

4.5

Suppose run() is invoked for an instance of StairWorld

Object
Land

S?air‘World@

Execution
ecution | (SWD.run()
this E

StairBuggle stepper = new StairBuggle();
stepper.buildStair(5);
stepper.buildStair(4);
stepper.buildStair(3);
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Begin with the first statement in run()

Object
Land

Execution
Land

STairWorld@

@.r‘un()

this E

—» StairBuggle stepper = new StairBuggle();

stepper.buildStair(5);
stepper.buildStair(4);
stepper.buildStair(3);

Methods  4-7
Create a StairBuggle and go to the second statement
Object StairBuggle (SBD
Land
position
heading
color .@
Stair‘World@
4 al
Execution (i) run
Land runf)
this E stepper E
StairBuggle stepper = new StairBuggle();
—» stepper.buildStair(5);
stepper.buildStair(4);
stepper.buildStair(3);
Methods  4-8




Request that the first step be built

Object
Land

Execution
Land

STairWorld@

StairBuggle (SBD
position
heading

color
brushDown

Wl

@.r‘un()

this E stepper E/

StairBuggle stepper = new StairBuggle();
—» (SBD.buildstair(s);

stepper.buildStair(4);

stepper.buildStair(3);

Methods  4-9
Create an execution frame for buildStair(5)
Object StairBuggle (SBD
Land
position
heading
color @
Stair‘World@ -
'y - x
Execution @.run() (SBD.buildStair(5)
Land this E sTairSize
this E stepper E
/f this.left();
StairBuggle stepper = new StairBuggle(); this.forward(stairSize-1);
-buildStair(5); this.rightQ;
stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);
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Execute the first statement in bui ldStair(5)

Object StairBuggle (SBD

Land

position
heading
color

STairWorld@

_ brushDown | frue |

4 Pl Ly
Execution @.r‘un() @.builc\lSTair(E’))

Land . o
an Thism s’repper‘E/ Thlsm sTa|r$|ze

a ) —sthis.left(Q;
StairBuggle stepper = new StairBuggle(); this.forward(stairSize-1);

-buildstair(®;—— this.rightQ);

stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

~a

Methods  4-11

Turn left and go to the second statement in bui ldStair(5)

Object StairBuggle (SBD

Land

position
heading
color

Stair‘World@

_ brushDown

Yy I X
Execution @.run() (SBD .buildStair(p)

Land . e
this E stepper E this E sTmrS|ze

GBDIeft();

StairBuggle stepper = new StairBuggleQ:/ | _, this.forward(stairSize-1);
-buildstair(®};— this.rightQ);

stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-12




Evaluate the receiver, this, in the second statement
StairBuggle (SBD

Object
Land

Execution
Land

STairWorld@

position
heading

color
brushDown

Wl

@.r‘un()

this E stepper E/

StairBuggle stepper = new StairBuggle();
-buildStair(5);

stepper.buildStair(4);

stepper.buildStair(3);

(SBD.buildStair(5)

this E sTairSize

/ (SBDIeft();
[thig. forward(stairsize-1);

this.rightQ;
this.forward(stairSize-1);

Methods
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Evaluate the argument expression stairSize - 1
StairBuggle (SBD

Object
Land

Execution
Land

Stair‘World@

position
heading

color
brushDown

W

SWD.run()

1y
(SBD.buildStair(5)

this E stepper E

StairBuggle stepper = new StairBuggle();
-buildStair(5);

stepper.buildStair(4);

stepper.buildStair(3);

this E sTairSize

leftQ);
forvard(stairsize-1};

this.rightQ;
this.forward(stairSize-1);

.

Methods
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Evaluate the argument subexpression stairSize

Object StairBuggle (SBD
Land
position
heading
color
STairWorld@
1 ol Ly
Execution @.r‘un() (SBD.buildStair(5)
and L .
L . this E sTa|r$|ze
this E stepper
leftQ;
StairBuggle stepper = new StairBuggle(); forwardl);
(SBD buitdstair(s); this.rightQ;
stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-15

Evaluate the argument expression5 - 1

Object StairBuggle (SBD
Land
position
heading
color .@
Stair‘World@
Yy - X
Execution @.run() (SBD.buildStair(5)
Land . e
. this sTmrSnze
this E stepper
StairBuggl StairBuggle() /%Iefto;-
tairBuggle stepper = new StairBuggle(); forward(5-1)k
(SBD .buildstair(s);— this. rightO:
stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-16




Finally ready to go forward!

Object StairBuggle (SBD
Land
position
heading
color
STairWorld@
1 ol Ly
Execution @.r‘un() (SBD.buildStair(5)
and L .
L . this E sTa|r$|ze
this E stepper
/| SBDiereo:
StairBuggle stepper = new StairBuggle(); forward(4);
-buildstair(®)5— ————————— hiS.right();
stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-17

Go forward and start the third statement

Object StairBuggle (SBD

Land

position

' heading
color

Stair‘World@

_ brushDown

Yy I X
Execution @.run() (SBD .buildStair(p)

Land . E e
ThisE sfepper'g this sTmrSnze

/ leftQ);
StairBuggle stepper = new StairBuggle(); Forward(4);

-buildstair(®)5——— _,this.rightQ;
stepper.buildStair(4); this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-18




Turn right and start the fourth statement

Object StairBuggle (SBD

Land

position
heading
color

STairWorld@

_ brushDown | frue |

4 Pl Ly
Execution @.r‘un() @.builc\lSTair(E’))

and . .
L . Thlsm sTa|r$|ze
ThlSE stepper
/f left();
StairBuggle stepper = new StairBuggle(); Forward(4);

.buildstair(5); rightQ);

stepper.buildStair(4); —>this.forward(stairSize-1);
stepper.buildStair(3);

Methods 4-19

Done with the first step!

Object StairBuggle (SBD
Land
position
I heading
color .@
Stair‘World@
'y I x
Execution @.run() (SBD.buildStair(5)
Land . e
. this sTmrSnze
Th(sE stepper
/f leftQ);
StairBuggle stepper = new StairBuggle(); Forward(4);
_buildStair(t);—— rightQ;
stepper.buildStair(4); Forward(4); <—
stepper.buildStair(3);

Methods 4-20




Request that the second step be built

Object
Land

Execution
Land

-

STairWorld@

StairBuggle (SBD

position
heading

color

brushDown

Wl

@.r‘un()

this E stepper E/

StairBuggle stepper = new StairBuggle();
_buildStair(5);
_» stepper.buildStair(4);
stepper.buildStair(3);

Methods 4-21
Create an execution frame for buildStair(4)
Object StairBuggle (SBD
Land
position
I heading
color
Stair‘World@
7y I 1y
Execution (SBD.buildStair(4)
ecution | (SWD.run()

this E stepper E

StairBuggle stepper = new StairBuggle(); /f
-buildStair(5);
-buildStair(4);

stepper.buildStair(3);

this E sTairSize

this.left();
this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);

Methods
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Go left at the base of the stair

Object
Land

Execution
Land

STairWorld@

StairBuggle (SBD
position
heading

color
brushDown

Wl

GWD.run()

(SBD.buildStair(4)

this E stepper E/

-buildStair(5);
-buildStair(4);
stepper.buildStair(3);

StairBuggle stepper = new StairBuggle();

Thism sTairSize
/ GBDeft();

—»this_forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);

Methods 4-23

Draw the vertical of the stair

Object
Land

Execution
Land

Stair‘World@

StairBuggle (SBD
position
heading

color
brushDown

W

SWD.run()

1y
(SBD.buildStair(4)

this E stepper E

-buildStair(5);
-buildStair(4);
stepper.buildStair(3);

/f leftQ);
StairBuggle stepper = new StairBuggle(); forward(3);

this E sTairSize

_»this.right(Q;
this.forward(stairSize-1);

Methods 4-24
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Turn right

Object
Land

Execution
Land

STairWorld@

StairBuggle (SBD
position
heading

color
brushDown

Wl

@.r‘un()

(SBD.buildStair(4)

this E stepper E/

-buildStair(5);
-buildStair(4);
stepper.buildStair(3);

this E sTairSize

rightQ;
—>this.forward(stairSize-1);

/7 left();
StairBuggle stepper = new StairBuggle(); Forward(3);

Methods 4-25
Draw the horizontal to finish the second stair
Object i StairBuggle (SBD
Land .
1] position (8.8)
heading
color .@
Stair‘World@
'y - x
Execution <:> run (SBD.buildStair(4)
Land £l Thism sTairSize
this E stepper E
/f leftQ);
StairBuggle stepper = new StairBuggle(); forward(3);
_buildStair(s); rightQ;
-buildStair(4); forward(3); +—
stepper.buildStair(3);
Methods 4-26
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Request that the third step be built
StairBuggle (SBD

Object
Land

Execution
Land

[TT1

STairWorld@

position
heading

color

brushDown

Wl

@.r‘un()

this E stepper E/

-buildStair(5);
-buildStair(4);
—> stepper.buildStair(3);

StairBuggle stepper = new StairBuggle();

Methods
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Create an execution frame for buildStair(3)
StairBuggle (SBD

Object
Land

Execution
Land

[TT1

Stair‘World@

position
heading

color

brushDown

W

SWD.run()

1y
(SBD.buildStair(3)

this E stepper E

-buildStair(5);
-buildStair(4);
_buildStair(3);

StairBuggle stepper = new StairBuggle();

this E sTairSize

/—»this.left();

this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);

Methods
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Build the third step in one fell swoop
StairBuggle (SBD

Object
Land

Execution
Land

[1]

STairWorld@

position
heading

color

brushDown

Wl

@.r‘un()

(SBD.buildStair(3)

this E stepper E/

_buildStair(s);
_buildStair(4);
_buildStair(3);

StairBuggle stepper = new StairBuggle(); /7

this E sTairSize

left();
forward(2);
rightQ;

forward(2); «—

Methods 4-29
Done with run()!
Object = StairBuggle (SBD
Land ]
] position
heading
color .@
Stair‘World@
4 P
Execution <:> run
Land .run()
this E stepper E
StairBuggle stepper = new StairBuggle();
-buildStair(5);
-buildStair(4);
_buildStair(3);+—
Methods 4-30
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A void method

/* tells the StairBuggle to draw a stair */

public buildStep(int stairSize)

{
this.left();
this.forward(stairSize-1);
this.right(Q;
this.forward(stairSize-1);
¥

reserved word void
says method does
not return a value

Methods  4-31
A fruitful method
/* tells the StairBuggle to draw a stair and
to return the StairBuggle’s position after
completing the stair.
*/
public[  |buildStep(int stairSize)
{
this.left(Q);
this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);
3
Methods 4-32
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A fruitful method

/* tells the StairBuggle to draw a stair and
to return the StairBuggle’s position after
completing the stair.

*/

publ ic buildStep(int stairSize)

{

this.left();

this.forward(stairSize-1);

this.rightQ;

this.forward(stairSize-1);

return this.getPosition();

Methods 4-33
Jack and Jill go up the hill
[~ Stairworld
forward() hackward()
left() right(y
getPosition() getHeading()
getColor{) isBrushDown()
isFacingWall() isOn
IW\ {new Location( |1_F| . |1_|T| »
| setreading | ( [pirectonEnsT |~}
| setColor ‘ { |Cnlnr.red ‘v| ]
| seweiy [c[o =]
brushDowni) brushUpd)
dropBagel() pickUpBagel()
Step Run Pause Reset
Methods 4-34
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More to the point

public class StairWorld extends BuggleWorld {
public void runQ {
StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
jill_setColor(Color.blue);

// our new code goes here

¥

class StairBuggle extends Buggle {
public Location buildStair(int stairSize) {
this.left(Q);
this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);
return this.getPosition();

Methods 4-35

Jack and Jill and Jack and Jill and Jack and Jill

public class StairWorld extends BuggleWorld {
public void runQ) {

StairBuggle jack = new StairBuggle(Q);
StairBuggle jill = new StairBuggle(Q);
jJill_setColor(Color.blue);

Jill_setPosition(Jack.buildStair(3));
Jack.setPosition(Jill._buildStair(3));
Jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(Jill.buildStair(3));
Jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(Jill.buildStair(3));

}

class StairBuggle extends Buggle {
public Location buildStair(int stairSize) {
this.left();
this.forward(stairSize-1);
this.rightQ;
this.forward(stairSize-1);

return this.getPosition();

Methods 4-36
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Suppose run() is invoked for an instance of StairWorld

Object

Land

S‘rair‘World@

A

Execution @.r‘un()

Land

jin
jin
Jjack
jin
Jjack
jin

this E

—» StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();

.setColor(Color.blue);

.setPosition(Jack.buildStair(3));

-buildstair(3));

.setPosition(Jack.buildStair(3));
.setPosition(Jill.buildStair(3));

-buildStair(3));

jJack.setPosition(jill.buildStair(3));

Methods
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Jack is born

StairBuggle (SBD

Object

Land

position

heading

color .@
STairWorld@

A X

Execution @.run()

Land

this E jackE

StairBuggle jack = new StairBuggle();
—» StairBuggle jill = new StairBuggle();
jill_setColor(Color.blue);
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));
jill_setPosition(jack.buildStair(3));
jack.
Jill.
jack.setPosition(jill.buildStair(3));

-buildStair(3));
-buildStair(3));

Methods

4-38
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Jill is Born (rooming with Jack)

Object
Land

Execution
Land

StairBuggle (SBD

S‘rair‘World@

position
heading

color
brushDown

3

StairBuggle (5B

position
heading

color
brushDown

@.r‘un()

this E
StairBuggle jack
StairBuggle jill

— jill_setColor(Co
Jjill_setPosition
Jack.
jill_setPosition
Jjack.setPosition
Jill.
jack.setPosition

jackE jillE

= new StairBuggle()
= new StairBuggle(Q);
lor.blue);

(ack.buildStair(3));
_buildStair(3));
(ack.buildStair(3));
@ill._buildstair(3));
_buildStair(3));
@ill. buildstair(d));

Methods 4-39

Jill feels blue

Object
Land

Execution
Land

StairBuggle (SBD

>

STairWorld@

position
heading

color
brushDown

X

StairBuggle (SB2

position
heading

color
brushDown

@.run()

this E
StairBuggle jack
StairBuggle jill

etColor(Co

— jill.setPosition
jack.setPosition
jill_setPosition
jack.
Jill.
Jjack.setPosition

jackE J'an;zf

= new StairBuggle()
= new StairBuggle();
lor.blue);

(ack.buildstair(3));
Gill.buildstair(3));
(ack.buildstair(3));
_buildStair(3));
_buildStair(3));
@ill._buildStair(3));

Methods 4-40
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Jill is the receiver of setPosition()

Object
Land

Execution
Land

StairBuggle (SBD

D
S‘rair‘World@

position
heading

color
brushDown

3

StairBuggle (5B

position
heading

color
brushDown

@.r‘un()

this E
StairBuggle jack
StairBuggle jill

etColor(Co

> etPosition
Jjack.setPosition
Jjill_setPosition
Jjack.setPosition
jill. on
jack.setPosition

jackE jillg

= new StairBuggle(Q);
= new StairBuggle(Q);
lor.blue);

(ack.buildStair(3));
@ill._buildstair(3d));
(ack.buildStair(3));
@ill._buildstair(3d));
(ack.buildStair(3));
@ill._buildstair(d));

Methods 4-41

setPosition() needs a Location argument

Object
Land

Execution
Land

StairBuggle (SBD

>

STairWorld@

position
heading

color
brushDown

X

StairBuggle (SB2

position
heading
color

brushDown

SWD.run()

this E
StairBuggle jack
StairBuggle jill

etColor(Co

> etPosition
jack.setPosition
jill_setPosition
jack.setPosition
jill_setPosition
Jjack.setPosition

jackE J'an;zf

= new StairBuggle()
= new StairBuggle();
lor.blue);

((SBIpuildstair(3));
Gill.buildstair(3));
(ack.buildstair(3));
Gill.buildstair(3));
(ack.buildStair(3));
@ill. buildStair(3d));

Methods 4-42
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Create an execution frame for Jack's bui ldStair(3)

Object
Land

Execution
Land

D
S‘rair‘World@

StairBuggle (SBD

position
heading

color
brushDown

StairBuggle (5B

position
heading

color
brushDown
|

A 3

@.r‘un()

\ ///
_~ (SBD.buildStair(3)

this E

StairBuggle jack = new StairBuggle()
StairBuggle jill = new StairBuggle();

etColor(Color.blue); /|
etPosition(@ui 1dstair(3));

Jack.
Jiln.
Jack.
Jiln.
jack.

setPosition(jill._buildStair(3));
setPosition(jack.buildStair(3));
setPosition(jill._buildStair(3));
setPosition(jack.buildStair(3));
setPosition(jill._buildStair(3));

jackE ji”E fh@

—this_left();
this.forward(stairSize-1);

this.right(Q;

sTair'Size

this.forward(stairSize-1);
return this.getPosition();

Methods
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Jack draws the first stair ...

Object
Land

Execution
Land

StairBuggle (SBD

StairBuggle (SB2

position

heading

r

color

position

heading

color

STairWorld@

brushDown

|

brushDown

A X

SWD.run()

‘\\\‘ e
__ (SBD.buildStair(3)

this E

StairBuggle jack = new StairBuggle()
StairBuggle jill = new StairBuggle();

etColor(Color.blue);
SemreaimCEED —/

etPosition( uildStair(3));

jack.setPosition(jill._buildStair(3));
jill_setPosition(jack.buildStair(3));

Jack.setPosi
jill_setPosi

on(Jill._buildStair(3));
on(Jack.buildStair(3));

Jjack.setPosition(ill._buildStair(3));

jackE J'.'HE ﬂ@E

//f forwaré(z);

s’rairSize

—>return this.getPosition();

Methods
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... and returns his final location ...

Object
Land

Execution
Land

StairBuggle (SBD

StairBuggle (5B

position

position

heading

heading

r

S‘rair‘World@

color color

brushDown

|

A 3

brushDown

@.r‘un()

\ ///
_~ (SBD.buildStair(3)

this E

on(Jill.buildStair(3d));

on(jack.buildStair(3));

jackE ji”E fh@

StairBuggle jack = new StairBuggle()
StairBuggle jill = new StairBuggle();

etColor(Color.blue);
etPosition(@ui 1dstair(3));

Jjack.setPosi
Jjill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill.buildStair(3));
jill_setPosi
jack.setPosition(jill._buildStair(3));

//f left();
forward(2);
/ rightQ;

forward(2);

sTair'Size

44>return(::EljgetPosition();

Methods
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.. which is (3,3) ...

Object
Land

Execution
Land

StairBuggle (SBD

StairBuggle (SB2

position

position

heading

heading

r

STairWorld@

color color

brushDown

|

A X

brushDown

SWD.run()

‘\\\‘ e
__ (SBD.buildStair(3)

this E

etColor(Color.blue);
etPosition( uildStair(3));

jack.setPosition(jill._buildStair(3));
jill_setPosition(jack.buildStair(3));
Jack.setPosi
jill_setPosi
Jjack.setPosition(ill._buildStair(3));

on(Jill._buildStair(3));
on(Jack.buildStair(3));

jackE J'.'HE ﬂ@E

StairBuggle jack = new StairBuggle()
StairBuggle jill = new StairBuggle();

//f forwaré(z);

/ rightQ;
SBD :
—return ((3,3D:

s’rairSize

Methods

4-46
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.. to Jill's setPosition() invocation

Object
Land

Execution
Land

StairBuggle (SBD

position

heading

r

I
S‘rair‘World@ o

StairBuggle (5B

A 3

position
heading

color
brushDown

@.r‘un()

this E jackE jillg

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();

etColor(Color.blue);
—> etposition(((3,3D);
.setPosi
.setPosition(Jack.buildStair(3));
.setPosition(Jill.buildStair(3));
.setPosi
.setPosition(jill.buildStair(3));

on(Jill.buildStair(3d));

on(jack.buildStair(3));

Methods 4-47

Jill joins Jack at his location

Object
Land

Execution
Land

StairBuggle (SBD

position

heading

|

[

color -
STairWorld@ @

StairBuggle (SB2

A X

position
heading

color
brushDown

SWD.run()

this E jackE J'.'HE

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();

etColor(Color.blue);

etPosition( );

— jack.setPosition(Jill.buildStair(3));

jill_setPosition(jack.buildStair(3));

Jack.setPosi
jill_setPosi

on(Jill._buildStair(3));
on(Jack.buildStair(3));

Jjack.setPosition(ill._buildStair(3));

Methods 4-48
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Now the roles are reversed

Object
Land

Execution
Land

StairBuggle (SBD

position

heading

|

[

I
S‘rair‘World@ o

A 3

StairBuggle (5B
position
heading

color
brushDown

@.r‘un()

@- etPosi

this E jackE jillg

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
(SB2Zsetcolor(Color.blue);

etPosition();

buildStair(3));
Jjill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill.buildStair(3));
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));

Methods 4-49

Create an execution frame for Jill's buildStair(3)

Object
Land

Execution
Land

StairBuggle (SBD

position

|

heading

[

Stai

[
rWorld@ o

brushDown

A X

StairBuggle (SB2
position
heading

color
brushDown
|

~ X

SWD.run()

(SB2.buildStair(3)

this E jackE J'.'HE

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
(SB2xsetcolor(Color.blue);
(SB2setposition(((3,3));
(SBDsetpPosition(GBZybuildstair(3));

jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));
jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

]

:

this E s’rairSize

—this.left();
this.forward(stairSize-1);
this.right(Q);
this.forward(stairSize-1);
return this.getPosition();

Methods 4-50
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Jill draws the second stair ...

Object
Land

Execution
Land

StairBuggle (SBD

position

heading

[

S‘rair‘World@

color

brushDown

A 3

StairBuggle (5B

position
heading

color
brushDown

- 3

(SB2.buildStair(3)

@.run()
this E jackE

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
(SB2Zsetcolor(Color.blue);
(SB2xsetPosition( );
etPosi o buildStair(3));
Jjill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill.buildStair(3));
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));

J'.'HE

]

this E sfairSize

left();
forward(2);
rightQ;

forward(2);
—>return this.getPosition();

Methods 4-51

.. and returns her location ...

Object
Land

Execution
Land

StairBuggle (SBD

position
H heading

= color
STairWorld@

StairBuggle (SB2
position
heading

color
brushDown
|

~ X

SWD.run()

(SB2.buildStair(3)

this o
StairBuggle jack = new StairBuggle();

StairBuggle jill = new StairBuggle();
(SB2xsetcolor(Color.blue);

(SBDsetpPosition(GBZybuildstair(3));

jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));
jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

(SB2setposition(((3,3)); /

:

this E s’rairSize

Methods 4-52
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.. which is (5,5) ...

Object
Land

Execution
Land

[

S‘rair‘World@

A

StairBuggle (SBD
position
heading

color
brushDown

3

StairBuggle (5B

position
heading

color
brushDown

- 3

@.r‘un()

(SB2.buildStair(3)

this E

jackE jillg

this E sfairSize

StairBuggle jack = new StairBuggle(); leftQ;
StairBuggle jill = new StairBuggle(); forward(2);
(SB2Zsetcolor(Color.blue); rightO:
etPosition( ) ; / forward(2);
etPosi o buildStair(3));

Jjill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill.buildStair(3));
on(Jack.buildStair(3));
jJack.setPosition(jill.buildStair(3));

jill_setPosi

—>return @;

Methods 4-53

.. Yo Jack's setPosition() invocation

Object
Land

Execution
Land

[

STairWorld@

A

StairBuggle (SBD
position
heading

color
brushDown

X

StairBuggle (SB2
position
heading

color
brushDown

SWD.run()

this E

StairBuggle jack

StairBuggle jill

(SB2xsetcolor(Color.blue);
(SB2setposition(((3,3));
—(SBDsetposition( (5,503

jill_setPosition(jack.buildStair(3));
on(Jill._buildStair(3));
on(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

Jack.setPosi
jill_setPosi

jackE jillg

= new StairBuggle();
= new StairBuggle();

Methods 4-54
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Jack joins Jill at her location

Object
Land

Execution
Land

StairBuggle (SBD

position

H heading
[1 I
S‘rair‘World@ o

A 3

StairBuggle (5B
position
heading

color
brushDown

@.run()
this E jackE

StairBuggle jack = new StairBuggle();

Staeruggle Jill = new StairBuggle(Q);
B etCoIor(Color blue)

(SB2 etP05|t|on(
(SBI on(((5,5) 5

4’_]I|| setP05|t|on(_|ack bulIdStair(3));
Jjack.setPosition(ill._buildStair(3));
jJill_setPosition(jack.buildStair(3));
jJack.setPosition(jill.buildStair(3));

J'.'HE

Methods 4-55

Object
Land

Execution
Land

Jack begins to draw the third stair

StairBuggle (SBD

position

H heading
[ I

STairWorld@ o

A

_ brushDown
T ™~

StairBuggle (SB2
position
heading

color
brushDown

|

SWD.run()

__ (SBD.buildStair(3)

this E jackE
StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();

etP05|t|on ui IdStal r(3));
jack.setPosi On(JI" buildStair(3));
jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

K|
(SB2xsetcolor(Color. blue)
setPosition(((3,3)
setPosition(((5,D) 5

)

ThEE s’rairSize

—this.left();
this.forward(stairSize-1);
this.right(Q);
this.forward(stairSize-1);
return this.getPosition();

Methods 4-56
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Jack returns the location at the end of the third step ...

Object
Land

Execution
Land

StairBuggle (SBD

position

H heading

[

I
STair‘World@ o

A [

StairBuggle (5B

position
heading

color
brushDown

|

@.r‘un()

\ e
_~ (SBD.buildStair(3)

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
setPosition(((3,3));
setPosition( (5,5 0);
setPosition B ildstair(3));
Jjack.setPosition(ill.buildStair(3));
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));

this E jackE jillg

:
/|

this[ @ | stairsize] 3 |

left();
forward(2);
rightQ;
forward(2);
—>return ;

Methods 4-57

.. Yo Jill's setPosition() invocation

Object
Land

Execution
Land

StairBuggle (SBD

position

= heading

[

color .@
STairWorld@
brushDown

A X

StairBuggle (SB2
position
heading

color
brushDown

SWD.run()

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
setPosition(((3,3)D);
setPosition( );
setPosition( );
jack.setPosition(jill._buildStair(3));
jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

this E jackE J'.'HE

Methods 4-58
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Jill joins Jack at (7,7)

Object
Land

Execution
Land

StairBuggle (SBD

position

m heading

[

I
STair‘World@ o
brushDown

A [

StairBuggle (5B

position
heading

color
brushDown

@.r‘un()

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
setPosition(((3,3));
setPosition(((5,5)):
setPosition( ] s
—> jack.setPosition(ill.buildStair(3));
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));

this E jackE jillg

Methods 4-59

Jill draws the fourth step, and returns her final position ...

Object
Land

Execution
Land

StairBuggle (SBD

position

= heading

[

color .@
STairWorld@
brushDown

A X

StairBuggle (SB2

/)7

position
heading

color
brushDown

7Y

SWD.run()

(SB2.buildStair(3)

JiTl_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

this E jackE jillg
StairBuggle jack = new StairBuggle();

StairBuggle jill = new StairBuggle();
setColor(Color.blue);

;
/)

this

E s’rairSize

—>return .@ ; '

Methods 4-60
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.. o Jack's setPosition() invocation

Object
Land

Execution
Land

StairBuggle (SBD

StairBuggle (5B

position

m heading

[

I
STair‘World@ o
brushDown

A [

position
heading

color
brushDown

@.r‘un()

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
setPosition(((3,3));
setPosition(((5,5)):
setPosition( () H
etPosition( );
jill_setPosition(jack.buildStair(3));
jack.setPosition(jill._buildStair(3));

this E jackE jillg

Methods 4-61

Jack joins Jill at (9,9)

Object
Land

Execution
Land

StairBuggle (SBD

StairBuggle (SB2

position

= heading

[

color .@
STairWorld@
brushDown

A X

position
heading

color
brushDown

SWD.run()

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
setPosition(((3,3)D);
setPosition( );
setPosition( );
etPosition( );
—» jill_setPosition(Jack.buildStair(3));
Jjack.setPosition(ill._buildStair(3));

%08

this E jackE J'.'HE

Methods 4-62
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Jack draws the fifth step, and returns his final position

Object
Land

Execution
Land

HJ StairBuggle (GBD
position
m heading
[1 I
STair‘World@ o

A [

StairBuggle (5B

position
heading

color
brushDown

|

‘\\\\
SWD.run() _~ (SBD.buildStair(3)

this E jackE jillg

StairBuggle jack = new StairBuggle();

this[ @ | stairsize] 3 |

N e N left();
StairBuggle jill = new StairBuggle(); forward(2);
setColor(Color.blue); rightQ;
forward(2);
4>return;
Methods 4-63
.. Yo Jill's setPosition() invocation
Object HiH StairBuggle (SBD StairBuggle (SB2
Land 1
position position
H heading heading
[T
color color
STairWorld@
_ brushDown brushDown
|
A [y
Execution <:> run
Land .run()

this E jackE J'mzf
StairBuggle jack = new StairBuggle();

StairBuggle jill = new StairBuggle();
setColor(Color.blue);

Methods 4-64
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Jill joins Jack at (11,11)

Object HH  StairBuggle (SBD

Land 1

position

H heading

= color
STair‘World@

A [

StairBuggle (5B
position
heading

color
brushDown

|

Execution @.r‘un()

and this E jackE

J'.'HE

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);

Methods 4-65

Jill draws the sixth step, and returns her final position ...

Object

StairBuggle (SBD

Land

position

heading

[

[
color .@
STairWorld@

A X

StairBuggle (SB2
position
heading

color
brushDown

7Y

|

Execution @.r‘un()

(SB2.buildStair(3)

Land this E jack E

J'mzf

StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);

this E s’rairSize

—>return

Methods 4-66
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.. o Jack's setPosition() invocation

Object StairBuggle (SBD StairBuggle (B2
Land
position position
heading heading
[T
color color
STair‘World@
_ brushDown brushDown
Execution
ecution [ (SWD.run()
this[ o | jack| o | jillg
StairBuggle jack = new StairBuggle();
StairBuggle jill = new StairBuggle();
setColor(Color.blue);
Methods 4-67
Jack joins jill at (13,13)
Object StairBuggle (SBD StairBuggle (SB2
Land
position position
heading heading
[T
color color
STairWorld@
_ brushDown brushDown
Execution
ecution [ (SWD.run()

this E jackE J'mzf
StairBuggle jack = new StairBuggle();

StairBuggle jill = new StairBuggle();
setColor(Color.blue);

Methods 4-68
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