Animating Multiple Turtles
Chapter 11. Animating Multiple Turtles

“Wow, working with one turtle was bad enough. But
working with hundreds?

“That’ s worse than working with rabbits!”

Simulating Multiple Turtles

Y es, therearelotsof turtlesin MSW Logo, 1024 of them.
Y ou can animate them, changetheir shapes, add sound effects,
and all sorts of things.

But before you start getting busy with animating all those
turtles, let’ s take alook at how you can use just one turtle to
simulate multiple turtlesthat do lots of different things. It'sa
great review of thingsyou’ ve been doing up until now. And it
will give you someideasfor working with UCB Logo, which
only has oneturtle.

The KALEIDOSCOPE procedure (KALEID.LGO)
shows agood use of coordinate, color, and other commands.
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The resulting picture looks as if it were drawn by multiple
turtles.

TO KALEID :ANG :CNT

IF:CNT < 1[STOP]

SETPC (LIST (RANDOM 128)+128 (RANDOM 128) ~
+128 (RANDOM 128)+128)

;Try SETPC RANDOM 16 with other Logos

MOVE

KALEID :ANG +5:CNT - 1

END

The pen colorsfor red, green, and blue are set from 128 to
255 (0 to 127 plus 128). Y ou may recall that the higher the
number, the lighter the color. The lighter pen colors go with
the darker screen colors set in the START procedure below.
In that procedure, the colors are set randomly from O to 100
to produce a darker screen color.

TO START

CSHT

SETSC (LIST RANDOM 100 RANDOM 100 ~
RANDOM 100)

;Try SETBG RANDOM 16 with other Logos

KALEID 050

WHATNOW

END

In the MOVE procedure, the turtle remembersit’s
coordinates and then moves. The four simulated turtles each
move in the four quadrants (the four quarters) of the screen
based on the (+) positive and (-) negative values assigned to
the X and Y variables.

TOMOVE
(LOCAL "X1"Y1"Y1"Y2)
MAKE "X1 XCOR
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MAKE "Y1 YCOR

FD RANDOM 100 RT :ANG + 15
MAKE "X2 XCOR

MAKE "Y2 YCOR

PU SETPOS (LIST (- :X1) :Y1) PD
SETPOS (LIST (- :X2) :Y2)

PU SETPOS (LIST (- :X1) (- :Y1)) PD
SETPOS (LIST (- :X2) (- :Y2))

PU SETPOS (LIST :X1 (- :Y1)) PD
SETPOS (LIST :X2 (- :Y2))

PU SETPOS (LIST :X2:Y2) PD
END

Below isthe MSW Logo procedure for running the
procedure again. It creates atypical Windows dialog box
where you can click on your response to run the kaleldoscope
again or quit.

TO WHATNOW

CT MAKE "ANS YESNOBOX [AGAIN7] ~
[RUN THE KALEIDOSCOPE AGAIN?]

IFELSE :ANS = "TRUE [START][CT STOP]|

END

Try this procedure with non-windows versions of the
language.

TO WHATNOW

CT

PR [ANY KEY TO RUN IT AGAIN, ESC TO
TERMINATE]

IF RC = CHAR 27 [CT STOP] [START]

END

If you pressthe Esc key — CHAR 27 — the text is cleared
and the procedure stops. Any other key and the START
procedureis called.

441



Animating Multiple Turtles

The drawing shown below was made with the
KALEID2.LGO procedure. Thisprocedureincludesacouple
of different ways of simulating multipleturtles. Imagine what
thiswould look like if added different colorsto it.

In fact, why not give that atry!

Independent The MULTI.LGO procedure in the \procs\chpt11

Turtles subdirectory is another good example of using coordinate
commandsinaprocedure. Inthe KALEIDOSOPE procedure,
the ssimulated turtles all acted according to plan. In
MULTI.LGO, you tell each one what to do.

R

Y {;

Four turtlesaredefinedinthisnew procedureeven though
only oneisactualy used. The SETUP procedure defineseach
turtle by defining its position and heading. XCOR, Y COR,
and HEADING are each spelled out for each turtle so you can
see how this procedure works.
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Game
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Type START to begin. Then ASK aturtle—0, 1, 2, or
3 — to do something.

You'll noticethat ASK requiresaturtlenumber CTNUM)
and a:COMMAND.LIST. So be sure to enclose your
instructions to the turtle in brackets.

ASK 2 [REPEAT 4 [FD 100 RT 90]]

If nothing else, thislittle exercise isagreat little
demonstration of what you can do with turtle positions and
headings.

There's anew target game in \procs\chpt11 called
ZAP.LGO. Thisisamore practical application of simulated
turtles. Ernestine gets the chance to shoot herself down.

This simple procedure is also just the beginning of what
you can do with thisgame. There are lots of things you can
dotodressit up. But first let’s see how it works.

The ZAP procedure get’ s you started. It tell’s you what
you have to do.

To start the actual game, press Z.

The Z procedure
sets up the game.
TurtleOisputina //v
random positiononthe
screen. It'spenis put

down so that it will
draw a short line to A
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Simulations
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show you thedirection
in which it's moving.

Y our job isto guessthe direction and speed of your turtle
to intercept the first turtle. The target turtle is going to keep
moving across the screen in the direction it’ s heading, once
you guess how to catch it.

Y ou have to set the heading to intercept Turtle 0. And
you haveto set the speed. You’'ll get used to the speed by trial
and error. The higher the speed, the greater the chance for
error. Try keeping it inthe 5 to 20 range.

Once you enter the direction and speed, the computer
takesover. If youcomewithin 10turtlestepsof TurtleO, you'll
get the CHEERS procedure. Otherwise, you'll haveto try

again.

Read the procedures carefully. Then try thisgame afew
times.

« What can you do to make it easier?
« How would you make it harder?

« What would you do to make the CHEERS procedure a
bit flashier. Printing Congratulationsisabit dull.

There arelots of things you can do to make this game
better. Go do it!

Before we go too far, there is another realm to explore,
therealm of simulations. Among other things, simulationsare
ways to get the computer to act out your "What if?" wishes.
Actually, you have already been simulating multiple turtles.



Logo Science
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M aybenow you can get thesimulated turtlesto simulate others
kinds of behavior.

Y ou've heard about aircraft simulators. These are
computer-controlled airplane cockpitsthat allow airline pilots
totrainin all sorts of emergency situations without ever
leaving the ground.

Y ou may have gone to arcades where they have driving
or flying ssimulators. And, of course, there are the flight
simulator software programs you can buy for your own
computer.

Aninteresting use
of smulatorsisin
analyzing behavior.
For example, how
would amousefindits
way out of a maze.

One way that
researchersdiscovered
was that every time
thisonemousecameto
awall, it turned right.
It eventually found its
way out.

You'll find abehavior ssmulation on the CD that came
with thisbook, BEHAVIOR.LGO. This offersthree animal
simulations: Find By Smell, Find by Sight, Chase and Evade.
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Cellular
Behavior
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The"Find" ssimulations are rather straight forward. The
Chase and Evade simulation isfun. Will Find.By.Sight catch
Avoid.By.Smell before Avoid can get out of the playing area?

Here'sachallenge! BEHAVIOR.LGO usesoneturtleto
simulatetheactionsof two. Changethe proceduresto actually
use two turtles.

Another interesting simulation can be found in
CELLS.LGO. Thisisan example of Logo used in medical
education. The START procedure lists a message that was
posted on CompuServe's Logo Forum.

CELLS.LGO isthe response.

Three groups of
cellsare drawn
randomly on the ﬁ%ﬂnﬂv
screen. Theturtle rg" a

always seeks out the
red cells on which ﬁ?
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additional cells are
grown.

Your Challenge

Create an AVOID procedure. Currently, the turtle will
move right over the green and blue cellsto find the red ones.
Your job isto create a procedure that makes the turtle move
around the green and blue cellswhile still seeking thered cells.

Yes, it can bedone. Giveit atry.

Working With Multiple Turtles

OK! You'vegot theidea. Now the question is: how do
you go about doing that — work with multiple turtles, that is?

InMSW Logo, there are 1024 turtlesnumbered from O to
1023. Totak to aspecific turtle, usethe SETTURTLE
command. Or why not writeasimple TELL procedure? In
that way, you keep talking the same language asyou did when
simulating multiple turtles.

TOTELL :TNUM
SETTURTLE :TNUM
END

Y ou can set the heading, position, size, and pen control
for each turtle, but not the pencolor. All the turtles use the
same pen color.

We started this book with arace between the tortoise and
the hare. So how about arace just for turtles? Ernestine and
her cousins love to race.

TORACE
TELL RANDOM 4 FD RANDOM 10
TELL OIF YCOR > 200 ~
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[PR[TURTLE OISTHE WINNER!] STOP]
TELL 1 1IF YCOR > 200 ~

[PR[TURTLE 1 ISTHE WINNER!] STOP]
TELL 21F YCOR > 200 ~

[PR[TURTLE 2 ISTHE WINNER!] STOP]
TELL 31F YCOR > 200 ~

[PR[TURTLE 3ISTHE WINNER!] STOP]
RACE
END

TO START

TELL 0 PU SETPOS [-100 -150] ST
TELL 1 PU SETPOS [-50 -150] ST
TELL 2 PU SETPOS [0 -150] ST
TELL 3 PU SETPOS [50 -150] ST
RACE

END

Thisrace procedureisvery simple. All it doesis place
four turtles in arace from the bottom to the top of the screen.

1. Why not draw arace track on which the turtles can run?

2. Why not add some pizzazz to the announcement of a
winner? Some flashing lights? Maybe some music?

3. Change the shapes of the turtlesinto race cars.

Changing the Shape of the Turtle
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What about changing the shapeof theturtle? Thisiswhere
animation and multimedia starts to creep into Logo.

CAR.LGO and BIPLANE.LGO are procedures you can
use to change the shape of the turtle. Y ou can edit the
proceduresto make them bigger or smaller depending on how
you are going to use them.
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Morf’sjust an old fashioned guy who likes the old stunt
planes. So he made one of his own. He aso made a bitmap
files of the race car and the biplane that you'll find in the
graphics directory, in case you want to useit asaturtle shape.

Let’s stick with the racing theme.
1. Runthe CAR procedure.

The car image is displayed.

2. Pick up the pen and moveto thelower left corner of the car
image.

PU SETXY -2-6
3. TypeBITCUT 2545
The car image disappears. It is cut to the clipboard.

M ore about |oading and cutting graphicimagesin the next
section. For now, let’s focus on the turtle.

4. Type BITMAPTURTLE

The car image is taken from the clipboard and
"mapped" or changed into a turtle.
Now you can drive your race car around the screen.

PD FD 100 HOME
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Remember, you raised the pen before you cut the image
to the clipboard. Y ou have to put it back down again before
you can start drawing.

Saving Your Drawings

Before you go too far, there' s something important you
need to know.

« You've written a procedure to create a great drawing.
« You already know about saving the procedure.
« What about saving the drawing?

Let’s explore thisusing Morf’ s biplane, OK?
BIPLANE.LGO isinthe \procs\chptl11 subdirectory. Erase
everything else in your workspace using the ERALL
command. Then load the biplane. After it isloaded into Logo,
type BIPLANE and press Enter.

Morf’s biplane is displayed.

Y ou can save this drawing as a bitmap using the Bitmap
menu or the BITSAVE command. However, you'll be saving
one humongousfile, typically over 2 megabytes. Most of that
will be wasted white space. To check this out:

1. Click on the Bitmap menu.
The Bitmap menu is displayed.
2. Select SaveAs...
The SaveAs dialog box is displayed.

3. Typethe name of the image. Name it whatever you want,
for example TEST.BMP. Then click on OK.

The image is saved as a BMP file.
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Now that the picture is saved, go take alook at its size,
using the Windows File Manager, Explorer, or MS-DOS.
Pretty big, isn't it?

So let’s cut it down. You do this by reducing the active
area to something just larger than the picture. Aswe said
earlier, unless you redefine the active area as something
smaller, MSW Logo setsit as 1000 pixels (turtle steps) wide
by 1000 high.

Select Active Area

o om

[

How big does it have to be to accommodate Morf’s
biplane? Y ou’ll have to do some exploring to determine that.
Thefirst place to look is at the procedures. What do they tell
you about the dimensions of the drawing?

Or you can just guess?

1. With the biplane displayed on the screen, type ST to show
the turtle.

Theturtle is displayed near thetail of the biplane.

2. Lift the pen using PU. Then estimate how far it isto just
beyond the propeller. For example, type SETX 100.

The turtle moves to the left just beyond the propeller.

3. Good guess! Now you want to move down to just below
the wheels. How far do you think that is?

Type SETY - <your guess>. How'd you do?
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4. Now you are at the lower left corner of the picture.

You'’ ve got two of the four numbers required for the
active area.

5. How high above 0 does the biplane extend? One way to
experiment isto try using BITCUT.

BITCUT 100 50
That doesn’t quite do it, does it?
6. Try something just a bit bigger. How about 102 and 567
The entire biplane is cut. Works for me!
7. Type CS and run the biplane procedure again.
The biplane graphic is displayed.

8. Open the Bitmap menu and select Active Area... You can
also use the SETACTIVE AREA command.

SETACTIVEAREA [<Xlow Ylow Xhigh Yhigh>]
SETACTIVEAREA [-100 -25 2 31]
9. Now open the Bitmap menu and select SaveAs...
The current directory is displayed.

10. Savethe new activeareaas TEST.BMP, writing over the
existing file.

Thisnew BMP fileis much smaller, isn't it?

Now you have aBMP image that you can use as aturtle.
However, you' ve still got a problem!

When you start moving abitmap image around the screen
as aturtle, you'll notice that the turtle trail comes from the
lower |eft corner of the bitmap. That’ swherethe center of the
turtle would be if it were visible.
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However, you’ regoing to runinto trouble when you want
to turn. The picture doesn’t turn the way that Ernestine does.
Try it.

FD 100 RT 90 FD 100

L ooks like the car went into a 100 step skid sideways. If
you' re using the biplane, it all of the sudden became a
helicopter.

To show the car or biplane facing other directions, you
have to add additional bitmaps. The easiest way to add these
isto load your bitmap into a program such as Paintbrush (it
comeswith Windows) or Paint Shop Pro, apopular shareware
product that’ sincluded on the CD that comes with this book.
Rotate the bitmap and save each view as a separate bitmap.

But then, how do you load each bitmap into Logo? Let’s
take alook at that next.

Animating the Turtle

Graphics are much more fun when they seem to come to
life. Animating the turtle gives you the chance to play movie
producer, director, script writer, and even actor al at the same
time.

Making moviesisn't really all that complicated. Even
with all the exotic computer-generated special effects, movies
aresimply aseriesof still pictures or photographsthat are run
in front of alens at speeds generally from 32 to 64 frames (or
pictures) per second.

Takealook at ANIMATE.LGO in the \procs\chpt11
subdirectory. Type START to watch asimple stick figure
appear to wave its arms.

Whenyou look at the procedure, you seethat thearmsare
drawn and then erased. The turtle turns 10 degrees and then
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Animating Other
Shapes
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repeats the process. If the motion seemstoo slow on your
computer, take out the WAIT 2 commands.

For some other example of turtle animation, see Puff, the
magic dragon, and Gretchen’s Balloon. Y ou saw them in
Chapter 8.

An easy place to start animating other shapesiswith a
bouncing ball. There are five colored balls in the graphics
directory on the CD that came with this book. Copy those
<color>.BMP filesinto your MSW Logo directory. Then we
can get down to business.

L et’ sstart with one bouncing ball and a procedure named
BOUNCE.LGO.

TO START

BITLOAD "REDW.BMP
BITCUT 32 32
BITMAPTURTLE
MAKE "HGHT 200

PU SETY :HGHT
BOUNCE :HGHT

END

TO BOUNCE :HGHT
IF :HGHT < 20 [HOME STOF]|
DOWN

UP :HGHT

BOUNCE :HGHT - 20

END

TO DOWN

IF YCOR = 0 [STOP]
BK 5 WAIT 1
DOWN
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END

TO UP:HGHT

IF YCOR = :HGHT [STOP]
FD 5 WAIT 1

UP :HGHT

END

Most of thisisold stuff. The new commands are right

there at the beginning of the START procedure. Thistime
you' re going to load another imageinto L ogo and then change
it into aturtle.

BITLOAD "REDW.BMP
BITCUT 32 32
BITMAPTURTLE

These commands are key to changing the shape of the

turtle.

1. BITLOAD <Bitmap File> Loads agraphicsfile such as

REDW.BMP

Y ou can load just about any graphic image into MSW
Logo. It doesn’t have to be something you created in
Logo. It can be clip art from another program. It can be a
photograph or artwork that you scanned into the computer.
There' s only one catch.

Graphics files must be in the BMP format.

Y ou can use the Paintbrush program that comes with
Windows or Paint Shop Pro, a shareware program
included inthe CD, to convert graphicsfrom other formats
to the BMP format.

BITLOAD islike LOADPIC, LOADPICT, LOADSNAP
and similar commands used in other versions of Logo.

2. BITCUT <width> <height> cuts the rectangular shape
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that you define to the clipboard.

Y ou can cut rectangular shapes of most any size and then
change them into turtles. Thisis particularly useful when
you want to precisely position alarger graphic asa
background on which you draw other designs or as the
background over which you move other turtles.

Graphics programs as well as clip art and scanning
utilities usually show or allow you to ask the size of a
graphic image. If you don’t know the size of the image,
MSW Logo offers the advantage of the BITLOADSIZE
command. Thistells you the width and the height of the
bitmap you loaded into Logo.

BITCUT islike the SNAP command used in some other
versions of Logo.

3. BITMAPTURTLE maps, or changes, the bitmap image to

Turtle O or to the turtle number set by the SETTURTLE
command. More on multiple turtlesis coming up.

SPECIAL NOTE: Wanttolearnmore
about computer graphics? Read the
GRAPHICS.PDFfilethat’ sonthe CD that
came with this book. That may well tell
you more than you ever wanted to know.

Beforewe go too far, take alook at what you’ ve got here.
Thered ball appeared and began to bounce, gradually coming
to astop. Now you've got ared ball sitting on awhite
background. Thisisyour turtle. Ernestineistaking arest.

Givetheturtle afew commandsto see how it works with
this new shape. You'll seethat theturtle' spenisinthe lower
left corner of the shape. To get a better idea of what you're
dealing with, change the screen color.



From One to
Two Turtles
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What happens?

Now it’s easier to see that the turtle doesn’t actually turn
the way that Ernestine does. It just moves off in the direction
in which you send it.

After you play around with the red ball turtle, see what
else the other Bounce procedures offer. They’'rein the
\projects\chpt1l subdirectory of the CD that came with this
book.

Here' s another procedure that can get you started on a
billiards game.

Here you have ared ball and awhite ball that bounce
around the table and off of each other when they collide. It's
theBILRDS.L GO procedureinthe\procs\chpt12 subdirectory
on the CD. This procedure goes a step beyond the bouncing
ball procedure.

TO SETUP

SETBITINDEX O
BITLOAD "REDG.BMP
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BITCUT 32 32
SETTURTLEO
BITMAPTURTLE

SETBITINDEX 1
BITLOAD "WHITEG.BMP
BITCUT 32 32
SETTURTLE 1
BITMAPTURTLE

END

When you start working with multipleturtlesyou haveto
add some additional commands. Other versions of Logo have
their own way of doing this. MSW Logo may seem to be abit

more complicated. But actually, it tellsyou more about what’ s
actually going on inside Windows.

« SETBITINDEX <index> indexes or reserves a space on
the clipboard for the next image to be cut (up to 1024
images).

BITLOAD loads the bitmap image from your hard
drive.

BITCUT cuts the image to the clipboard as the indexed
image.

SETTURTLE <number> identifies the turtle by
number.

BITMAPTURTLE maps the most recently indexed
image to turtle number identified by SETTURTLE.

Inthe BILRDS.LGO procedure, two ballsimages are set
up asturtles 0 and 1.
« What would it take to make aredlistic billiard game?
« How would you make a pocket billiards game?
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Racing Cars Early in this chapter when you first read about working
with multiple turtles, you played with a RACE procedure.
Let’ sfix upthat proceduresoyou’ reracing multiplecarsrather
than multiple turtles.

Take alook.

TO START
CS
REPEAT 4 ~
[
SETBITINDEX REPCOUNT - 1
BITLOAD "RACECAR.BMP
BITCUT 3058
SETTURTLE REPCOUNT - 1
BITMAPTURTLE
]
SETTURTLE 0 PU SETPOS [-100 -150] ST
SETTURTLE 1 PU SETPOS[-50 -150] ST
SETTURTLE 2 PU SETPOS [0 -150] ST
SETTURTLE 3 PU SETPOS [50 -150] ST
RACE_CAR
END

TORACE_CAR
SETTURTLE RANDOM 4
WAIT 20

FD RANDOM 20

IF YCOR > 200 [FLAG STOPF]|
RACE CAR

END

TOFLAG
(PR"TURTLE TURTLE [ISTHE WINNER!])
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MAKE "ANS Y ESNOBOX [RACE] ~
[WANT TO RACE AGAIN7?|

IFELSE :ANS = "TRUE [START] ~
[CSCT PR [SEE 'YA AT THE RACES]]

END

Thisisquiteabit different fromthefirst RACE procedure.

First of all, the RACE_CAR procedure is much simpler.
There' sreally no reason to test all four turtles after each step.
Y ou only need to test the last one that moved.

Did that turtle — or car — go past the Y coordinate of
200 or not? If so, the FLAG procedure is called.

The TURTLE command tells you which turtleis active.
In this case, the active turtle is the one that crossed the finish
linefirst.

(PR "TURTLE TURTLE [IS THE WINNER!])
Why [FLAG STOP]?

When the winning car crosses the 200 Y -coordinate, the
FLAG procedure takes control from the RACE procedure.
When you stop the FLAG procedure, control passes back to
where Logo left the RACE_CAR procedure. The next line
says RACE_CAR, which isn’'t exactly what you wanted.

Inthe FLAG procedure, when you left-click onNO inthe
RACE_CAR box, thefirst thing that happensisthat the screen
and text are cleared. When you clear the screen or type
NOBITMAPTURTLE, theturtle reverts back to her original
form.
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What About When you want to use one or more other shapes as the
REPCOUNT turtle, you have to have away to know which bitmap works
with which turtle. Let’sreview for a minute.

Totak toeachturtle, youusethe SETTURTLE command
— SETTURTLE O, SETTURTLE 1, al the way up to
SETTURTLE 1023, if you want.

To help match bitmaps to turtles, you use the
SETBITINDEX command.

REPEAT 4 ~

[
SETBITINDEX REPCOUNT - 1

BITLOAD "RACECAR.BMP
BITCUT 3058

SETTURTLE REPCOUNT - 1
BITMAPTURTLE

]

SETBITINDEX takesoneinput, anindex number. Inthe
START procedure, there's anew way of assigning that
number. It'sthe REPCOUNT command.

REPCOUNT is used with the REPEAT command. In
short, it counts the number of repeats. For example:

REPEAT 3[(PRINT [THIS ISREPEAT NUMBER] ~
REPCOUNT)]

THISISREPEAT NUMBER 1

THISIS REPEAT NUMBER 2

THISIS REPEAT NUMBER 3

REPCOUNT outputsthe number of repeatsincluding the
current one. It starts at number 1. Since the goal of the
procedure is to match the index numbers with the turtle
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Keyboard
Control
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numbers (that start at 0), the START procedure uses
REPCOUNT - 1.

The next step isto load the race car bitmap and cut it to
the clipboard.

BITLOAD "RACECAR.BMP
BITCUT 3058

Next, you match the bitmap index to aturtle. Again, you
use the REPCOUNT command to count the four race cars.

SETTURTLE REPCOUNT - 1
BITMAPTURTLE

Finally, you assign the bitmap that is currently on the
clipboardtotheselected turtleusing BITMAPTURTLE. This
process is repeated four times to assign a race car bitmap to
each of four turtles.

Awfully simple? Or simply awful ?

Y ou find a number of examples of REPCOUNT in the
\projects\chpt1l subdirectory.

In agame or an animated show, you may want the user to
provide adirection, adistance, or some other form of response
while the procedure is running. Most versions of Logo use
READCHAR or RC, READWORD or RW, READLIST or
RL. Each of these commands stops the action and awaits your
input. Nothing happens until you type a character, aword, or
alist.

MSW Logo provides another form of keyboard control.
Thisone is an example of Windows model ess programming
that you' Il read more about in the next chapter.
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Togetyou started, here’ sasimpleprocedurefor doodling
on the screen.

TO DOODLE

CS

MAKE"STEP O

KEYBOARDON [COMMAND ]
SETFOCUS [MSWLOGO SCREEN]
ST

END

TO COMMAND

MAKE "KEY CHAR KEYBOARDVALUE
IF:KEY ="R [RIGHT 30]

IF:KEY ="L [LEFT 30]

IF :KEY ="U [PENUP]

IF :KEY ="D [PENDOWN]

IF :KEY ="C [DOODLE]

IF :KEY ="Q[CSKEYBOARDOFF]

FD :STEP

IF NUMBERP :KEY [MAKE "STEP :KEY]
END

To run the procedure, type DOODLE and then press a
number key to set the speed of theturtle. Make surethe Caps
L ock key isOn. Then press and hold any key to move the
turtleforward. Y ou can then change directions or lift the pen
up whenever you want.

This procedure introduces some new commands:
KEYBOARDON, SETFOCUS, and KEYBOARDVALUE.
KEYBOARDON allows you to trap events, such as pressing
akey, that take place in the window that has "focus." That's
the window that’s selected at the time; the one with the
highlighted title bar. Other windows have a grey title bar.
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Want to see which window has focus? Use the
GETFOCUS command.

1. Open MSW Logo.

2. Click in the Commander window.
3. Type GETFOCUS. What happens?
4. Type EDALL in the Input Box.
5

. Type SETFOCUS"EDITOR inthe Input Box. Which title
bar is highlighted?

Typically, the Commander window has focus when
you' re running Logo procedures. Logo interprets the
commands and executes them one after the other.
KEYBOARDON traps events that take place in the MSW
L ogo screen, which iswhy you must SETFOCUS to that
screen.

KEYBOARDVALUE outputsthe ASCI| valueof thekey
that ispushed. You'll read about the ASCII code, CHAR, and
ASCII commands in the next chapter. Here's avariation of
DOODLE that shows you how those values are used.

DOODLER doesn’t careif the CapsLock key ison. The
numbers in the list (in the brackets) are the upper and lower
case ASCII values of thefirst letter of each command.

TO COMMAND :KEY

IF MEMBERP :KEY [70102] [ FD 30 STOP]
IF MEMBERP :KEY [66 98] [ BK 30 STOP]

IF MEMBERP :KEY [82 114] [ RT 30 STOP]
IF MEMBERP :KEY [76 108][ LT 30 STOP]

IF MEMBERP :KEY [67 99] [ CS STOP]

IF MEMBERP :KEY [81 113] [ QUIT STOP]
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END

TO DOODLER

ICON "COMMANDER

SETFOCUS[ MSWLOGO SCREEN ]
KEYBOARDON [ COMMAND KEYBOARDVALUE]
END

TOQUIT
KEYBOARDOFF
UNICON "COMMANDER
END

To get your keyboard back to normal, use
KEYBOARDOFF. This disables the trapping of events by
KEYBOARDON.

For another look at how these keyboard control
commands can be used, take alook at the MIDI.LGO
procedure in the Examples directory. Thiswas set up when
you installed MSW Logo.

There are times when the turtle seemsto go too fast. For
example, if you have afast Pentium computer, the DOODLE
procedure moves along pretty fast even when the STEP
variableis 1.

There are various ways to handle that using WAIT
commands and other timing procedures.

TO TIMER :TIME
IF :TIME = 0 [STOF]|
TIMER :TIME - 1
END
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If your version of Logo doesn’t have speed control, put a
TIMER procedure in between moves the turtle might make.
It's one simple way to slow things down.

For better control, here’ saprocedure from George Mills,
the person responsible for MSW Logo.

TO DOKEY

MAKE "KEY CHAR KEYBOARDVALUE
IF:KEY ="+ [MAKE"DELAY :DELAY - 50]
IF:KEY ="- [MAKE "DELAY :DELAY + 50]
IF:DELAY <50 [MAKE"DELAY 50]
SETUP.TIMER

END

TO DOSTEP
FD 10
END

TO MAIN

MAKE "DELAY 1000
SETUP.TIMER
KEYBOARDON [DOKEY]
SETFOCUS [MswL ogo Screen|
END

TO SETUP.TIMER

SETTIMER 1:DELAY [DOSTEP]
END

Now go see what you can do.
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Logo Animation One way to create animation is to use different turtles,
each showing part of an action. Here are three very ssimple
drawings of a soldier walking.
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[N N
IR

2]
N

L ook at the SOLDIER.LGO procedure. If you haveafast
computer, run soldier and watch the soldier as he seemsto
walk across the screen.

Y ou can also create three turtles and have them appear to
be marching across the screen.

Whoever saw a marching turtle?

WEell, here savery simple start that you can build upon.
It uses STAND.BMP, LWALK.BMP, and RWALK.BMPto
march across the screen.

TO START

SETUP

SETTURTLE 0

SETX -200 ST WAIT 30

CT PR [FORWARD, MARCH!]
WAIT 10

REPEAT 15 [MARCH]

CT PR"HALT

SETTURTLEO ST

END
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TO MARCH
LOCAL "X

MAKE "X POSHT
SETTURTLEO

ST SETPOS : X
WAIT 10 FD 25
MAKE "X POSHT
SETTURTLE 1

ST SETPOS : X
WAIT 10 FD 25
MAKE "X POSHT
SETTURTLE 2

ST SETPOS : X
WAIT 10 FD 25
MAKE "X POSHT
END

TO SETUP

CSCT

SETBITINDEX O
BITLOAD "STAND.BMP
BITCUT 30 110
SETTURTLEO
BITMAPTURTLE

PU SETH 90 HT
SETBITINDEX 1
BITLOAD "RWALK.BMP
BITCUT 80 110
SETTURTLE 1
BITMAPTURTLE

PU SETH 90 HT
SETBITINDEX 2
BITLOAD "LWALK.BMP
BITCUT 80 110
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SETTURTLE 2
BITMAPTURTLE
PU SETH 90 HT
END

The SETUP procedureloads the three bitmaps, cuts each
to the clipboard, and assigns each to aturtle. The MARCH
procedure tells each turtle to take a step forward and then
tells the next turtle where it is so that it can take a step from
that position.

Y ou can add additional viewsto make the action
smoother. You can aso create picturesusing MS PAINT or
another graphics program and then animate those pictures.

Do you remember the FIREFOX procedure? Y ou might
want to run it from the CD that came with this book if you
don’t remember. Inthegraphicsdirectory, you'll find twelve
separate files for each view of the Firefox.

2 f
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_ 4 | |
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Each bitmap file (*.BMP) is nhamed for the direction it is
headed: N.BMPfor North, rth East, and
SO on.

There salso &i :fk\?*“"‘

another one called

469



Animating Multiple Turtles

HIT.BMP. You can
use this one for when
you Zap the Firefox.

Ready to start flying? Take alook at the FLY.LGO
procedure in the \procs\chpt11 subdirectory on the CD. Read
the START procedure to learn how to fly the jet.

Here are three of the procedures that control the flight of
the Firefox. They show another use of the Keyboard
commands.

TOFLY

CSREADY

MAKE "STEP 0
KEYBOARDON [CONTROL]
SETFOCUS [MswLogo Screen|
TELL 3PU RT 90 SETX -400 ST
ICON "COMMANDER

END

TO CONTROL

MAKE "XY POS

MAKE "KEY CHAR KEYBOARDVALUE

IF:KEY ="R [RT 30 MAKE "H HEADING HT ~
TURN PU SETPOS :XY SETH :H ST STOF]|

IF:KEY ="r [RT 30 MAKE "H HEADING HT ~
TURN PU SETPOS :XY SETH :H ST STOF]|

IF:KEY ="L [LT 30 MAKE "H HEADING HT ~
TURN PU SETPOS :XY SETH :H ST STOP]|

IF:KEY ="I[LT 30 MAKE "H HEADING HT ~
TURN PU SETPOS :XY SETH :H ST STOP]|

IF:KEY ="Q[QUIT STOP]|

IF:KEY ="q[QUIT STOP|

FD :STEP

IF NUMBERP :KEY [MAKE "STEP :KEY]

END
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TOQUIT
KEYBOARDOFF
UNICON "COMMANDER
CS

END

With all thistalk about airplanes, why not develop aflight
simulator?

It's not really that hard to do. Y ou can use the Firefox
graphics or you can develop new ones.

Of course, you'll need to create an airport graphic with
maybe ahanger, airstrip, andtrees. It'seasier if you createthis
asapicturefileand then just load the picture rather than have
this drawn each time you decide to go flying.

Now let'sgo flying. The simplest thing to do is make a
group of key controlsfor theaircraft: Up, Down, Level flight,
Slow Down, Speed up, Stop

Y ou want the aircraft to start rolling down the runway,
picking up speed asit goes. When you think you're going fast
enough, you want to take off. If you're not going fast enough
and you try to take off, you crash. Make sure you create a
picture of a crash scene.

How fast is fast enough? That's something you can set
with a conditional statement.

Whenyou'reflying around the screen, you want to be able
to go through some maneuvers. To add some realism to your
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Masking the
Image
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simulator, you can add speed changes if the plane climbs or
dives.

Inreal flying, if aplanestartsto climband doesn'tmaintain
its speed, it stalls. The oppositeisjust asbad. If you gointo
adive and start going to fast, you may not be ableto pull in
time. Last but not least, you want to be ableto bring the plane
down on the runway and have it roll to a stop.

There'snothing that hard here. It'sjust going to take some
planning and experimenting to make it work as much like a
real airplane asyou want.

Y ou’ ve got one more problem, however. Andit can get a
bit tricky to solveit.

The problem is masking.

When you cut an image to the clipboard, you cut a
rectangle. The Firefox images al have a picture of the jet on
awhite background. That’s not so bad if you'reflyingina
white sky. But when you start flying over a multi-colored
landscape, that can become a problem.

There' sashort introduction to masking on the CD in the
\projects\chpt1l subdirectory. Thisintroduces you to the
Bitmodesinwhich M SW Logo operates, andtotheBITMODE
commands.

Check it out and see what these features can do for you.
Read the SPRITE.LGO procedurefrom GeorgeMillsfor more
information.
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Y ou' re getting pretty good at this stuff now; changing
shapes and all. So why not try afew other things using your
own multiple turtle procedures?
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