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Thisvine growsin acircle. Canyou makeit grow up a
wall? What would you have to change?

Here' s another thing to think about. Did you ever see a
black and white vine? How about adding some pizazz to it?

That’s coming up in the next chapter.




Writing Procedures

Why not try FD 16 and FD 32 to see what happens? Does
it look right to you?

TO DIAMOND1
REPEAT 2 [FD 24 RT 60 FD 24 RT 120]
END

Now look at
DIAMOND2. Why do

you think it uses FD
40?7 Why not some
other number?

The answer is that the sequence of FD 8, FD 8 * 3, and
FD 8* 5 givesyou the nice even appearance of the diamonds,
each nested inside another.

Now, seewhat you can dream up. If you need alittle help
getting started, see what kind of vines you can grow.

TO VINE
REPEAT 12 [HALFVINE OTHERHALF.VINE FD 20]
END

TO HALFVINE

FD 6 RT 30 REPEAT 6 [FD 4 RT 20]
RT 60 REPEAT 6 [FD 4 RT 20] RT 30
END

TO OTHERHALF.VINE

FD6LT 30 REPEAT 6 [FD 4 LT 20]
LT 60 REPEAT 6 [FD 4LT 20]

END
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BANK
BUILDING2
SPIRE
BUILDING3
BUILDING4
LIGHTS
BORDER
END

TESSELLATE usesabunch of superproceduresto create
that complicated pattern. Think what it would be like if you
had to typein every move the turtle made to draw that optical
illusion? That would sure be alot of typing. It might even be
worse than the NY C procedure!

More importantly, how would you ever organize your
thoughts?

Let’stakeacloser look at TESSELLATE. Maybethere's
moreto learn from it. Start with a basic diamond.

TO DIAMOND
REPEAT 2 [FD 8 RT 60 FD 8 RT 120]
END

This draws the smallest diamond. Then you MOVE
outside of that diamond to draw the next one.

TOMOVE
PU RT 60BK 8LT 60 BK 8 PD
END

DIAMOND1 hassidesthat arethreetimeslonger thanthe
first one. How do you know? Why three timeslonger? Why
not two? Or four?
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Rabbit Trail 14. Playing With Diamonds

TESSELLATE uses 27 diamond
shapesto createtheoptical illusion. Tosee
moreof what you can dowith these shapes,
why not cut out 27 diamonds and then
piece them together in different patterns?

When making your diamond designs, try stacking
diamonds on top of each other, likethe TESSELLATE
procedure does. Or maybe you can discover an entirely new
TESSELLATION all on your own.

Most importantly, have fun exploring.

Superprocedures and Subprocedures

The DALLAS and TESSELLATE procedures are good
examples of different types of superprocedures. What's a
superprocedure?

Superprocedures don't do anything by themselves. But
they do make a lot happen. That's because they call tell the
subprocedures when it’ s time for them to do their jobs.

Take alook at the DALLAS procedures.

This superprocedure tells the other subprocedures when
to dotheir jobs, when to executetheir commands. Inthiscase,
each subprocedurein DALLAS s run, one after the other.

TO DALLAS
HOTEL
REUNION
BUILDING
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PURT 60FD 16 RT 60 FD 16 LT 60 PD
END

TO MOVE7
PU FD 24 RT 60 FD 40 RT 60 FD 16 PD
END

TO SIDE
DIAMONDS MOVE2 DIAMONDS MOVE2 DIAMONDS
END

TO SIDE2
DIAMONDS MOVE2 DIAMONDS
END

To seewhat al thistyping isabout, type TESSELLATE.
Pretty neat, huh?

Compare TESSELLATE with NYC. TESSELLATE
amost uses too many procedures compared to the one
humongous thing used to draw the NY C skyline.

Here' sachallenge. Canyou simplify TESSELLATE by
combining two or more procedures?

What about TESSLLATE and DALLAS?

These show you two different programming styles.
You'll see many more different programming styles before
you' re done.
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REPEAT 2 [FD 24 RT 60 FD 24 RT 120]
END

TO DIAMOND?2
REPEAT 2 [FD 40 RT 60 FD 40 RT 120]
END

TOMOVE
PURT 60BK 8LT 60 BK 8 PD
END

TO MOVE2
PUFD 56 RT 60FD 16 LT 60 PD
END

TO MOVE3
PUFD 16 RT 60 FD 56 LT 60 PD
END

TO MOVE4

PU FD 24 RT 60 FD 40 RT 60 FD 16 PD
END

TO MOVES

PURT 60BK 24 RT 60 FD 16 LT 60 PD
END

TO MOVEG6
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TO INSIDERIM

MOVES SIDE2 ADD MOVE4 SIDE2
ADD MOVE4 SIDE2 ADD

END

TOBLOCK

MOVEG6 DIAMONDS MOVE7
DIAMONDS MOVE7 DIAMONDS
END

TO ADD
MOVE3 DIAMONDS
END

TOADD1
MOVE3 DIAMONDS MOVE3 DIAMONDS
END

TO DIAMONDS
DIAMOND1 MOVE DIAMOND2 MOVE DIAMOND3
END

TO DIAMOND
REPEAT 2 [FD 8 RT 60 FD 8 RT 120]
END

TO DIAMOND1
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Sometessellationsare optical illusions. That meansthey
look like something they are not. For example, if you look at
the picture below, it looks likeit is a stack of blocks.

Y ou can also find lots of books on optical illusions that
can be lots of fun on the computer.

Hee(:jre'sarllong Ké%\
procedure that uses
diamond shapes to @ﬁ@@/
makewhat lookslikea E [ /@>\ N ﬂ
stack of blocks. It's IS e et
long, but it makes E ﬂ @ @ S ﬂ
Interesting picture E@/@}\/
cture. 0 s ﬂ
(It'son the diskette as g @ \@>/ g e
TESSEL.LGO.) Ny =
Qe

TO TESSELLATE
START

RIM INSIDERIM BLOCK
END

TO START
PUBK 103 LT 60 FD 16 PD
END

TORIM

SIDE ADD1 MOVE4

SIDE ADD1 MOVE4 SIDE ADD1
END
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you ever wanted to change the NY C procedure, where would
you start?

Thesetwo skylinesactually camefrom acontest that L ogy
and Morf conducted to see who could draw the most creative
skyline for their city? They got somereally creative
procedures.

Why not giveit atry? You can use pictures from
magazines, or photographs from the travel section of your
newspaper. Go forit! Get creative!

Something else to think about. Do these very different
procedures give you any ideas about superprocedures and
subprocedures? Let’slook at some other examples.

Let’'s tessellatel

Tessellations can be lots of fun, real brain teasers. They
can aso be great examples of superprocedures and
subprocedures. But before we think about super and
subprocedures, what's a tessellation?

Y ou seetessellations al over the place. They'rethe
patternsyou seeinwallpaper, intilefloors, in blankets— even
in clothes. Strictly speaking, tessellations are patterns made
by repeating one or more shapes over and over again in what
seems like an endless pattern.

There are lots of books on tessellations. Y ou can find
them in your library and then try them on the computer.
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PUHOMELT 90 FD 100 PD FD 20 RT 90
FD 100 RT 90 FD 230 RT 90 FD 111 RT 90 FD 20
END

TO LIGHTS
DOT [-64 48] DOT [-66 43]
DOT [-66 53] DOT [-77 48]
DOT [-75 43] DOT [-75 53]
DOT [-71 53] DOT [-71 43]
DOT [-73 48] DOT [-68 48]
END

TODOT :X:Y

PU SETPOSLIST :X Y PD
FD1BK 1

END

SPECIAL NOTE: Thelightson the
Reunion Tower could havebeendrawnthe
hard way of lifting the pen after the tower
was drawn, going forward, drawing adot,
lifting the pen, and so on. SETPOS or
SETXY makeit much easier. If you want
to peek at Chapter 7 for apreview of how
they work, go right ahead.

Do you see the difference between the NY C and the
DALLAS procedures? NY C may be the biggest single
procedureyouwill ever see. DALLASmakesalot moresense.
Each building is a separate procedure. If you ever want to
changethe drawing, you can simply change one procedure. |f
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TO BUILDING

LTOOFD45RTO0FD 15SRTO90FD 15LT 90
FD15RT90FD 23LT 90FD 5

END

TO BANK

LTOFDS5RTO90FDS5LT 90 FD 33 RT 160 FD 15
LT70FD 10RT90FD 10LT 90FD 3

END

TO BUILDING2

LTOOFD 25RT90FD 10RT90FD 30LT90FD 5
RTO9OFD 10LT 90FD 3

END

TO BUILDING3

LTOOFD25LTO90FD 1RT90FD 10RT 90 FD 1
LTOFD1RTO9OFD 15RTO9OFD1LT90FD 1
RTO9OFD10RT90FD 1LTO90FD 20LT 90 FD 10
RTO9OFD15LT90FD 3

END

TO BUILDING4
LT 90 FD 20 RT 90 FD 10 RT 90 FD 20
END

TO SPIRE

LTO9OFD 20RT90FD 10LT90FD 5RT 90 FD 3
LT 70FD 10RT 140 FD 10LT 70 FD 3RT 90 FD 5
LTOOFDS5RTO90FD 18LT 90FD 5

END

TO BORDER
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“Morf, how couldyou ever editanythinglikethat? Y ou’'re
right, it sure is humongous!”

When you' re writing procedures, you do much better
when you divide your proceduresinto chunksthat are easy to
work with, and easy to understand.

Take alook at this skyline of Dallas.

And here’ s how our friend, Larry, did it:
TODALLAS

HOTEL REUNION BUILDING BANK BUILDING2
SPIRE BUILDING3 BUILDING4 LIGHTS BORDER
END

TO HOTEL

CSHTPULT90FD 100 RT 90 PD FD 10 RT 90 FD 5
LTOFDS5RTO90OFDSLT 90 FD 5RT 90 FD 10
RTO9OFD 10LTO90FD5RT 90 FD3LT90FD 3
END

TO REUNION

LT90FD 33LT 90

REPEAT 26 [FD 1 RT 7] FD 5 REPEAT 26 [FD 1 RT 7]
SETH 180 FD 40 LT 90 FD 5RT 90 FD 10LT 90FD 5
END
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LT 90 FD 10 PD

REPEAT 2 [FD 125 RT 90 FD 40 RT 90] FD 125 RT 45
FD10RT45FD40LT 225FD 10BK 10LT 45FD 132
RT 90 FD 37 RT 90

REPEAT 2 [FD 40 RT 90 FD 20 RT 90] FD 40 RT 45
FD 10 RT 45 FD 6 RT 45 FD 10 RT 45 FD 40 RT 90
FD 13 RT 90 REPEAT 2 [FD 125 RT 90 FD 6 RT 90]
FD 70RT 90 FD 23BK 40 LT 90 FD 20 RT 90
REPEAT 2[FD40RT 90 FD 4 RT 90] LT 90
FD35RTO90FD 20LT 90 PU BK 125BK 15PD FD 10
LT 225FD 15 RT 225FD 10BK 10RT 90 FD 10LT 90
FD5LT 45FD 10 BK 10 RT 90 FD 10
BK10LT45BK5PUFD 15RT 90 FD 5

LT 90 FD 100 RT 90 PD FD 30 RT 90
FDO9OLT90PUBK 30LT 90 FD 90

RT45PD FD 10 RT 45FD 30LT 225

FD 10BK 10LT 45 FD 97 RT 90 PU

FD30RT90BK 10PD FD 70 LT 90

FD 3 RT 90 REPEAT 4 [FD 10 RT 90] RT 90 FD 2

LT 90 PU FD 3 PD REPEAT 4 [FD 6 RT 90] PU BK 3
RT 90 FD 4 RT 90 PD FD 70 BK 70 PU BK 10 PD

RT 90 FD 3 RT 90 BK 20 RT 90 PU BK 20

FD 10PD LT 90 REPEAT 4[FD 5RT 90] PU BK 20 PD
REPEAT 4 [FD 5 RT 90] PU BK 20 PD

REPEAT 4 [FD 5 RT 90] PU BK 20 PD

REPEAT 4 [FD 5 RT 90] PU BK 20 PD

REPEAT 4[FD 5RT 90] LT 90 PU FD 180 RT 90

PD FD 100 RT 90 FD 30 RT 90 FD 28
BK28LT90BK 30LT 45FD 10

RT45FD 30LT 225FD 10BK 10LT 45

FD 28 BK 28 FD 20 FD 15

END

“How do you like that one? Pretty cool, isn't it!”
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FD5LT 90 REPEAT 4[FD 20RT 90] RT90BK 5LT 90

BK 15 REPEAT 7 [RT 90 REPEAT 2 [FD 30 RT 90 FD
3RT 90] LT 90 BK 15]

FD120RT9OFDS5LT90FD 20 RT 90O FD SLT 90
REPEAT 4[FD 10RT 90] FD 10RT 9Q0FD 5LT 90
FD 10 RT 180 PU FD 40 PD FD 110 PU FD 10 RT 180
PD REPEAT 2 [FD 10 RT 90 FD 4 RT 90] RT 90 FD 15
LT 90 REPEAT 2 [FD 100 RT 90 FD 30 RT 90] FD 100
RT45FD 10RT45FD 30LT 225FD 10BK 10LT 45
FD 107 RT 90 FD 25 RT 90 FD 100 RT 90 FD 5 RT 90
FD 100 RT 180 FD 75LT 90 FD 5 RT 90

REPEAT 2 [FD 7 RT 90 FD 5 RT 90] BK 75 RT 90

FD 5LT 90 REPEAT 2 [FD 10 RT 90 FD 4 RT 90]
RTO90FD5PULT 90 FD 70 PD REPEAT 4 [FD 4

RT 90] PU BK 20 PD REPEAT 4 [FD 4 RT 90] PU

BK 20 PD REPEAT 4 [FD 4 RT 90] PU BK 30 RT 90
FD 35LT 90 PD

REPEAT 2 [FD 25 RT 90 FD 32 RT 90]
FD25RTO90FD4LT 90

REPEAT 2 [FD 100 RT 90 FD 28 RT 90] FD 100 RT 45
FD10RT45FD 28LT 225FD 10BK 10LT 45
FD62BK 62 RT 90FD 28 LT 45FD 10 LT 45 FD 100
RT 180 PU BK 15 PD REPEAT 4 [FD 4 RT 90]

RT 90 PU FD 10 PD LT 90 REPEAT 4 [FD 4 RT 90]
RT 90 PU FD 10 LT 90 PD REPEAT 4 [FD 4 RT 90] PU
BK10RT90BK 5LT 90 PD

REPEAT 2[FD 8 RT 90 FD 5 RT 90] RT 90

BK 5LT 90 REPEAT 2[FD 8 RT 90 FD 5 RT 90] RT 90
BK1S5LTO90FD 25RT 90 FD 4 LT 90 FD 80 RT 90
PUFD4LT 90

REPEAT 8[PD REPEAT 4[FD 4 RT 90] RT 90 PU FD~
10LT 90 PD REPEAT 4 [FD 4 RT 90] RT 90 PU ~
BK14PDLT90BK 10RT90FD 4 LT 90]

LT 90 FD 9 RT 90 PU RT 90 FD 61
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LT 90 REPEAT 4[FD 15RT 90] FD 10PU LT 90

FD 10 RT 90 PD REPEAT 4 [FD 5RT 90] LT 90 PU
FD 30 RT 90 PD REPEAT 4 [FD 5 RT 90] PU FD 10
RTO90OPDFDG60LTO90PUFD 15RT90FD 5LT 90 PD
FD1I0RTO90FD 25RT 90FD 45LT 180LT 90

FD 10 RT 90 REPEAT 2 [FD 10 RT 90 FD 4 RT 90]
LT 90 FD 4 RT 90

REPEAT 2[FD 10RT90FD 4RT 90] LT 90FD 4 RT 90
REPEAT 2 [FD 10 RT 90 FD 4 RT 90] PU FD 15 PD
REPEAT 4 [FD 4 RT 90] RT 90

PUFD 5PD LT 90 REPEAT 4 [FD 4 RT 90] PU FD 15
PD REPEAT 4[FD 4 RT 90] LT 90 FD 5 RT 90
REPEAT 4 [FD 4 RT 90] PU

RT 180 FD 30LT 90 PD FD 19

LT 90 REPEAT 2 [FD 100 RT 90 FD 35 RT 90]

FD 100 RT 90 FD 5LT 90 REPEAT 4 [FD 20 RT 90]
FD 20 RT 90 FD 5LT 90 REPEAT 4 [FD 10 RT 90]
FD1I0RTO90FDSLTOOFD 7BK 7PUBK 25LT 90
FD5PDLT 180PUFD5LT90BK 15LT 90FD 5
RT 90 PD REPEAT 4 [FD 3RT 90] RT 90 PU FD 10 PD
LT 90 REPEAT 4 [FD 3 RT 90] PU BK 20 PD
REPEAT 4[FD 5RT 90] LT 90 PU FD 10

RT 90 PD REPEAT 4 [FD 5 RT 90] PU BK 20 PD
REPEAT 4[FD 5RT 90] RT 90 PU FD 10LT 90 PD
REPEAT 4 [FD 5RT 90] PU BK 15 PD

REPEAT 4[FD 5RT 90] LT 90 PU FD 10 RT 90 PD
REPEAT 4 [FD 5RT 90] PU BK 15 PD

REPEAT 4[FD 5RT 90] RT 90 PU FD 10LT 90 PD
REPEAT 4 [FD 5 RT 90] PU BK 20 PD

REPEAT 2 [FD 10 RT 90 FD 3 RT 90] RT 90 BK 3

LT 90 REPEAT 2 [FD 10 RT 90 FD 3 RT 90] RT 90
BK 3LT 90 REPEAT 2[FD 10 RT 90 FD 3 RT 90]
RTOOFD 25LT 90LT 90 FD 280 RT 90

REPEAT 2 [FD 120 RT 90 FD 30 RT 90] FD 120 RT 90
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HT RT 180 PU FD 50 RT 90 PD

FD 150 RT 90 REPEAT 2 [FD 70 RT 90 FD 25 RT 90]
FD60PURTO0FD5LT90PD REPEAT 4[FD 2RT 90]
RT 90 PU FD 10 LT 90 PD REPEAT 4 [FD 2 RT 90]
PU BK 20 PD REPEAT 4[FD 2RT 90] PU LT 90

FD 10 RT 90 PD REPEAT 4 [FD 2 RT 90] PU

BK 20 PD REPEAT 4 [FD 2 RT 90] PU RT 90 FD 10

SPECIAL NOTE: Don’t even think
about typing this procedure. We don't
want to be unkind to the people who wrote
it, butit’ sthebest examplewehaveof what
not to do. If you want to play with this
procedure, you' |l find a copy on the
diskette that came with this book.

LT 90 PD REPEAT 4 [FD 2 RT 90] PUBK 20 LT 90
FD 5 RT 90 PD REPEAT 2 [FD 10 RT 90 FD 4 RT 90]
PURTO90FD 15PD LT 90

REPEAT 2 [FD 35 RT 90 FD 70 RT 90] RT 90

FD 15LT 90 REPEAT 4 [FD 15 RT 90] RT 90 FD 30
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But remember! Since no two snowflakes are alike, each
of yours should be different. Y ou didn’t think this was going
to be easy, did you?

Organizing Your Procedures

“Enough of this boring stuff. It'stime
to move on to some fun,” Morf said,
banging away at the computer.

“Butwait aminute, Morf! There'slots
more to writing procedures than this. So
far, we' ve been talking about short, easy
procedures. What are you going to do
when you want to make areadly
complicated drawing? How areyou going
to know what’ s supposed to happen if you
don’t organize your what you’ re doing?’

“Y ou mean like this humongous procedure of New Y ork
City? Now thistook alot of thinking!”
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SETPC [0 0 255]
REPEAT 6 [RT 60 FD 30 DA]
END

TO DA
REPEAT 3[RT 60 FD 10 LT 60 FD 10 BK 10 RT 120]
END

TO NW
SETPC [0 255 255]

REPEAT 6 [RT 60 FD 15LT 60 FD 15 RT 90 FD 15 BK 25]
END

“Hey, what’s that SETPC command?’

“That setsthe pen’scolor. You'll get into colors and
thingsin the next chapter. For now, let’sjust stick with the
snowflakes.”

OK, now it’syour turn.

Why not see who can make the fanciest snowflake
picture? Maybe thiswill get you started.

1. Draw asnowflake.

2. Pick up the pen and move the turtle to another part of the
screen.

3. Draw another snowflake and then move again.

4. Do thissevera times and the screen will look like a show
storm.
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Michellewrote proceduresfor a Snowflake show. It'son
your diskette as FLAKES.LGO. Doesit give you any ideas?

TO SNOWFLAKE

PR [SNOWFLAKES DONE BY MICHELLE]
HT FLAKE3

CSFLAKE

CSFLAKES

CS FLAKE4

END

TO FLAKE3

PR [SNOWFLAKE . . .BY MICHELLE]
SETPC[128 0 0]

REPEAT 6 [FD 60 NW FD 30 NW RT 60]
END

TO FLAKE

PR [SNOWFLAKE . . .BY MICHELLE]

SETPC [255 0 0]

REPEAT 6 [REPEAT 6 [FD 40 NW] FD 50 RT 60]
END

TO FLAKES

PR [SNOWFLAKE . . .BY MICHELLE]
SETPC [0 0 150]

REPEAT 6 [LT 60 FD 30 DA]

END

TO FLAKE4
PR[SNOWFLAKE. . .BY MICHELLE]
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SNF FD 30 RT 45 SNF SNF
FD 10 BK 50 LT 90 SNF
SNF FD 10 BK 50 RT 45

FD 50 LT 45 SRT 45 BK 100
END

TO SNF

FD 20 RT 45SLT 180 SRT 135
END

TOS

REPEAT 5 [FD 10 RT 144]

END

Here' s another one called SPIKE.LGO.

TO SPIKEFLAKE
SNOWFLAKE -_§1_3

PR [BY MEGAN HANKINS]

PR [2ND GRADE] f_*:?
END

7N

TO SNOWFLAKE

HT REPEAT 6 [SPIKE RT 60]

END

TO SPIKE

FD 50 BK 30 RT 30 FD 30 BK 30 LT 60
FD 30 BK 30 RT 30 BK 20

END
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REPEAT 12 [REPEAT 4 [FD 100 RT 90] RT 30
PRINT "WOW]

Or, how about adding atitle to your procedures.

TO STARFLAKE

HT REPEAT 6 [SNOW RT 60]

PR[A STARFLAKE BY ERNESTINE.]
END

You guessed it, | bet. PR isashortcut for PRINT. But
we're getting off track. Brackets and parentheses are very
important but we need to get back to what we were doing.

Here'safun project to help you get practice with
procedures.

Know what a snowflakeis? It'sanicecrystal. They say
that no two snowflakesare alike. But they all have something
in common. They are all crystals that have six sides or six
points.

Why not get some friends together to see who can draw
the fanciest snowflake. There are some sample Snowflake
procedures on the diskette than came with this book. Here's
alook at them. i

TO STARFLAKE
HT REPEAT 6 [SNOW RT 60]
END

TO SNOW
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What happened thistime? Do you see what the
parentheses did?
Now try this one:
SHOW "HELLO\ LOGY!

PRINT and SHOW arealot alikeasyou' |l see. Useeither
one, for now. Can you find the diference between the two
commands?

What does that backslash do? It creates a space, right?
See what happens with this one:

PRINT "HELLO\ LOGY \\ MY\ NAME\ IS\ MORF.
OK, let’s get back to brackets. Try thisone:
PRINT [HELLO, LOGY!]

No quotation marksthistime. Why not? What happens
if you include parentheses or quotation marks inside the
brackets?

PRINT ["HELLO, "LOGY!]

What does this tell you about quotation marks? Think
about that. We'll talk about quotes, words, lists, brackets, and
parentheses lots more.

But, before we go, what else can you do with the PRINT
command? How about this!
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That'sOK. Thislistisfollowed by thecommand RT 30.
S0 it seems that there' s a perfectly good list for the first
REPEAT command. Thisiswhat Logo repeats 12 times.

[REPEAT 4 [FD 100 RT 90] RT 30]

Now let’stry something. Type the REPEAT command
shown below and press Enter.

REPEAT 12 [REPEAT 4 [FD 100 RT 90 RT 30]
What happened? What'’s that tell you about brackets?
For every left bracket, there has to be aright bracket.

Sometimes, you' |l useparentheses. Y ou' || ssemuchmore
of them later in thisbook. Like brackets, for every left
parenthesis, there has to be aright parenthesis.

Time Out For Here' s an experiment to try using parentheses and

PRINT brackets.
Y ou know how Morf loves experiments.

Let’s experiment with a new command
whilelooking at brackets and parentheses
— the PRINT command. .

Typethis:

PRINT "HELLO, "LOGY!

What happened?
Now try this:

(PRINT "HELLO, "LOGY!)
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Why not try STEP on the TESSEL.LGO and
DALLAS.LGO procedures? Thiswill giveyou agood
comparison of the two commands.

Another way to trace proceduresisto read them the way
that Logo does. For example, let’ stakealook at oneof Morf’s
one-liners.

REPEAT 12 [REPEAT 4 [FD 100 RT 90] RT 30]
Isthisright?

L ogo starts from the left and reads the first word, the
command REPEAT. To run correctly, REPEAT needs a
number to tell it how many times to repest, followed by alist
of instructions to repeat.

So, Logo reads to the right. Yes, there' s the number 12.
Sothenext stepistolook for alist that will tell REPEAT what
it isgoing to repeat twelve times.

The brackets — those are the things that ook like square
parentheses|[ ] — tell you that the things inside the brackets
arealLogolist. InLogo, listscan begroupsof words, numbers,
letters, or even other lists. You'll seelots of listsin thisbook.

And that’ sjust what you find after REPEAT 12, another
list.

There’' sthat REPEAT command again. And, yes, itis
followed by the number 4 and alist. Thelisttellstheturtleto
do what’ sinside the brackets: go forward 100 steps and turn
90-degrees to the right.
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you want to seeit or not. In MSW Logo, only the procedures
you list are traced.

TRACE is helpful when you want to see how a series of
procedures works together. As an example, trace the
TESSEL.LGO or DALLAS.LGO procedures that are on the
diskette that comeswith thisbook. Both are described later in
this chapter.

To turn TRACE off, type UNTRACE or pressthe
UNTRACE button.

“But what if | want to see how each line in a procedure
works?’

That’'s when you need to use the STEP command. Itis
similar to the TRACE command except thereisno STEP
button. When run a stepped procedure, each instruction line
in the procedure is displayed in abox like you see below.

single Step

Logo waits for you to say OK before moving to the next
line. Youmight say that STEPisadetailed TRACE. To STEP
through a procedure, type

STEP <procedure list>
To turn STEP off, type UNSTEP.
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command and aTRACE button. You can useeitherone. To
turn tracing on, press the Trace button or type

TRACE <procedure(s) to be traced>

The list below shows you what happens when you trace
the HOUSE procedure. Y ou can trace a single procedure.

trace “house

house
(house)
house stops

Or you can trace alist of procedures.

trace [house square corner tri]
house
(house)
(SQUARE)
(CORNER)
CORNER stops
(CORNER)
CORNER stops
(CORNER)
CORNER stops
(CORNER)
CORNER stops
SQUARE stops
(TRI)
TRI stops
house stops

Do you see how it works? Some versionsof Logo simply
turn tracing on. Then everything you run is traced whether
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To list al the procedures you have stored in your
workspace, type

POPS (That’s short for Printout ProcedureS.)

To seejust thetitlesof procedures, you can type POTS or
try

PROCEDURES

Presto! Therearethe namesof al the proceduresin your
workspace. Thisishandy when you are working on |ots of
different procedures.

To see everything in your workspace — procedures,
property lists, variable names, and other stuff you haven’t read
about yet — use the command POALL.

PO will, of course, list other things that you'll get into
later — things like variable names and constants. To get a
preview of these commands, select Help/Index. Select Help
Topics and then type PO in the box that is displayed.

PO and all the other Print Out commands are listed.
You can look at any or all of these that you want.

Tracing Procedures

132

Everybody makes mistakes. Weall know that. Wetaked
about correcting typing mistakes before. But what about
mistakes when a set of procedure doesn’'t do what you want
themtodo. Sometimesit can betough finding these mistakes.

That'swhere “tracing” comesin. Thisletsyou seejust
how your procedureswork. MSW Logo offersyoua TRACE
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SPECIAL NOTE: It'sawaysagood
ideato clear the screen and bring the turtle
HOME before you begin any procedure.
In this case, you know your house will be
on the ground and not tilted up in the air
somewhere. Hide the turtleif you want.

Thefirst line of your procedure should now look likethis:
CSHT SQUARE

OK, do you remember the procedures you wrote to make
the house?

HOUSE
SQUARE
TRI
CORNER

Maybe you wrote some othersfor achimney, adoor, or a
window. To list all the procedures you have stored in your
workspace, type...

POTS (That'sshort for Print Out TitleS.)

Presto! There are the names of all the proceduresin your
workspace.

Printing Out Things
One more thing — and thisis sort of important.
Sometimes when you'’ re writing procedures or editing, you
want to seewhat’ sin your workspace. To dothis, you can use
the Print Out command, PO for short.
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SQUARE
FD 100

Select Edit/Copy. Now go tothe APT procedurein the
other Editor window and paste those commandsinto the APT
procedure. Put the cursor to the left of the word END. Open
the Edit menu and select Paste.

Now go back to the HOUSE procedure. Copy the word
HOUSE from the procedure name and paste it to right after
FD 100 in the APT procedure. Make surethat END ison a
line by itself.

Y our procedure should look like this:

TO APT
SQUARE

FD 100 HOUSE
END

Yes, thisisabit complicated. However, you did save
yourself some typing. More importantly — and thisisthe
point of the whole thing — you saw how you can copy all or
parts of procedures from one Editor window to another.

Pretty cool! Open the File menu and select Exit to close
the House Editor window and then we can get to more editing.

Now, put the cursor in front of the word SQUARE in the
first line of the APT procedure.

Type CSHT and leave a space.




Copying and
Pasting
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to apt
end

Now, left-click your mousein the Editor Title Bar. Hold
the button down and drag this Editor window out of the way
so you can see the window with the HOUSE proceduresin it.

1. Put the cursor to the left of the words TO HOUSE.
2. Drag the mouse over all the HOUSE procedures.
The text you highlighted changes color.

Editor

3. Left-click on the Edit menu and select Copy.

4. Now go over to the APT procedure. Put the cursor below
the APT procedure. Left-click on the Edit Menu and
select Paste.

Presto! You now have an APT procedure.

L eft-click totheleft of theword SQUARE inthe HOUSE
procedure and drag the cursor over these commands.
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Let’'s Get Tricky
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Select Yesto go back to the Editor where the procedure
displays the definition causing the problem. Once you have
corrected the problem, you can select File/Exit from the Editor
window to get back to the Commander window.

Tosavethisasanew procedures, left-click on Fileto open
the File Menu. Then select Save as... Name the procedure
APT or whatever you want and select OK to saveiit.

What would happen if you clicked on Save? Y our new
APT procedurewould be saved over your HOUSE procedure.
So becareful when saving procedures. Y oudon’twanttoloose
valuable work.

Erase your workspace. Y ou remember how to do that,
don’tyou? Sureyoudo. ThecommandisERALL. Thenload
the HOUSE procedures again.

The first thing we're going to do is copy the HOUSE
procedureto anew Editor window. To openthat new window,

type

EDIT "APT
A new Editor window opens displaying two lines:



Editing Errors
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Now you’ re ready to add a procedure to make atwo story
apartment. Type the following in the Editor window.

TO APT
SQUARE

FD 100 HOUSE
END

ToclosetheM SW Logo Editor window, select File/Exit.
That means open the File menu and select Exit. If you have
changed thefile— you edited something— abox isdisplayed
telling you just that. It says

Contents Changed I_

7

Y ou havethechoiceof selecting Y es, No, or Cancel. Left-
click on Yes. Theedited fileis saved in your workspace. If
you select No, your editing isnot saved and you go back to the
Commander window. To go back to the Editor, left-click on
Cancel.

If thereisan error in your procedure, you get the message
shown below.
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“Well, OK, let’sdoit,” Logy answered. “First, we'll hide
the turtle. Then you can try the easy way to build your two-
story house. Later we'll get tricky and create your new
procedureswheretheonly thingwe' Il typeisthename. Watch
and see!”

Thefirst thing to do is erase everything and then |oad the
HOUSE procedures back into your workspace.

TO HOUSE
SQUARE FD 100 RT 30 TR
END

TO CORNER
FD 100 RT 90
END

TO SQUARE
REPEAT 4 [CORNER]
END

TOTRI
REPEAT 3 [FD 100 RT 120]
END

The Easy Way Now you' reready totry the easy way of changing ahouse
into atwo-story building.

Type EDALL. You can also open the File menu, left-
click on Edit, and select All.

The Editor window opens displaying all the House
procedures.
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phrase.

Test: Thisletsyou test aportion of your procedureto see
if it does what you want it to do. More about this|ater.

Why not try some of the Editor menu options on the
CASTLE procedures?

Opening More MSW Logo letsyou open as many Editor windowsasyou
Than One Editor want. Take alook.

When you have lots of windows to chose from like this,
it's easy to copy procedures from one window to another. In
thisway, Morf can keep hisHouse procedure. Y ou can make
acopy of it to build a new two-story house.

Now Let’s Edit “You know, Logy. | think I like that idea of making a
two-story house. But do | have to look at your cousin al the
time? Why not hide the turtle?’
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The Editor
Window
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Presto! The Editor window appears. Thisiswhere you
can make any changes you want to make to your procedure.

Thereare six menusin the Editor window. Here' sabrief
description of each. Thisisagood time to explore these
choices to see just what each does.

File: Thismenu offersyoujust onechoice. Y ou canselect
Exit to close the Editor window.

Edit: The Edit menu offersyou six selectionsthat do the
same thing that they do in other windows programs.

Undo: If you edit aline and then change your mind,
Undo changes things back to the way they were.

Cut: Thisletsyou cut things from one place so you
can paste them somewhere el se.

Copy: Thisletsyou copy things from one place and
paste them somewhere else.

Paste: Thingsyou cut or copy stay on the clipboard
until you paste them where you want them.

Delete: Use Delete to erase things from your
procedures.

Clear All: This clears everything from the Editor.

Search: This menu gives you three standard Windows
choices. Find, Replace, and Next.

Find: Thishelpsyou find aword or phrase in your
procedures.

Replace: Thisallowsyouto replacewordsor phrases.
For example, inthe Rabbit Trail on blocks, if you want
to changethe* 10 to * 20 or something else. Try it.

Next: Thisisused with Find. Left-click on Next or
press the F3 key to find the next use of aword or
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TO SMALL.MOVE
RTO90OFD 20LT 90
END

Now that’ sabunch of procedures. To seehow thesework
together, look at the Castle procedure. Then follow the action
one step at atime.

Bet you can make a much better looking castle. Why not
giveit atry? Go ahead, explore abit. You can discover all
sorts of things that way.

Editing Your Procedures

Sometimes your procedures don’t do exactly what you
want themto do. Y ou have to change them. InLogo, we call
this“editing.” Guess how you do that?

Giveyourself aGold Star and double-dip ice cream cone
If you said go to the “Editor.”

To edit the House procedure, type

EDIT “HOUSE or ED "HOUSE for short.

| Editor

ta house: =
sqguare Il
f 1900 rt 3@

tri

end I
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TO CASTLE

REPEAT 4 [SQUARE MOVE]

PU HOME PD

FD 60

REPEAT 4 [SQUARE MOVE]
MOVE.TOP

RT 30 TRI LT 30 MOVE

REPEAT 6 [SMALL.SQ SMALL.MOVE]
RT 30 TRI

END

TO MOVE
RTO9OFD 60 LT 90
END

TO MOVE.TOP
PU HOME PD FD 120
END

TO SMALL.SQ
REPEAT 4 [FD 10 RT 90]
END
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If you prefer to stay on Earth, how about a castle?

TO CORNER
FD 60 RT 90
END

TO SQUARE
REPEAT 4 [FD 60 RT 90]
END

TOTRI

REPEAT 3 [FD 60 RT 120]
END
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Write down all the
thingsyou can think of
that use squares,
triangles, rectangles
— maybeevenwhesels.

How about arocket
ship?

Maybe the Space | ‘ ‘ ‘
Shuttle?

Takealook at thenext page. HerearesomeNA SA rejects.
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Beforeyou runthe HOUSE procedure, hidetheturtle. Do

you remember how to do that? If not, turn back to Chapter 2
and check it out.

After you hide the turtle, type HOUSE. Then type
HOUSE again.

What happened?
Try it again. What happened this time?

What number do you add to the procedure on the next
page to make our friend’ s wheel ?

TO WHEEL
HT

REPEAT [HOUSE]
END

Here sacar our young friend designed. We'll talk more
about circles and curves later on. In the meantime, what can
you dream up?
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But what if *10istoo small? You'll find away to change
that in the Editing Your Procedures section on page 123. But
beforeyou get to that, how about trying afew other thingswith
your HOU SE procedure?

Tell you what, how about a native hut? You can use a
square block, a smaller rectangle, and some straws or sticks
for the roof.

TOHUT

REPEAT 4 [FD 60 RT 90] o,
FD 60 RT 30 FD 60 RT 120 A,
REPEAT 20 [BK 6 FD 66 BK 60 RT 3]

END H

Maybe this procedure will give you some other ideas.
Why not write one procedureto draw severa houses. Or, why
not try a 2-story house — or something other than a house?

Houses, Squares, Wheels, and Things
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Oneyoung lady made awheel out of the house procedure.
How do you suppose she did that?

Well, let’ s take alook at the house procedure.

TO HOUSE
SQUARE

FD 100 RT 30
TRI

END
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What does it mean to scale adrawing?

Takealook at amap. Down at the bottom, thereisusually
abox that describesthemap. Thissectionasogivesthescale.
For example, oneinch could equal ten miles. That meansthat
one inch on the paper map equals ten miles of real distance.

Y ou can do the same thing. Y ou can draw your block
figure on the screen using a scale such as one inch equals ten
turtle steps. Asan example, let’s say you have asquare block
that’s 3 inches on each side. Y ou can write a procedure that

say's

TO SQUARE
REPEAT 4 [FD 3* 10 RT 90]
END

FD 3* 10 means go FORWARD 3 times 10, or FD 30.

Do thiswith your other shapes, using the dimensionsyou
measured instead of FD 3.

TO TR
REPEAT 3[FD 3* 10 RT 120]
END

TOREC
REPEAT 2[FD 3* 10 RT 90 FD 6 * 10 RT 90]
END

Now try these new procedures out on the screen. You
can draw a small version of your block figures asa L ogo
procedure.
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Type LOAD "HOUSE.LGO
or
LOAD "C:\\< pathname>\\HOUSE.L GO

where <pathname> is the directory in which your Logo
files are stored.)

Y ou can also use your mouse. Open the File menu and
left-click on Load. A menu appears from which you can pick
the procedure you want to load.

Rabbit Trail 13. Exploring With Blocks
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Y ou started out working with squares, triangles, and
rectangles. Now let’s put them to work. If you want to draw
something else using these shapes, go right ahead!

One of the things that will help you get someideasisto
use blocks of different shapes. Sometimes seeing real things
on the table top or on the floor can give you some good ideas
towork with on the computer. Also, working with real shapes
gives you a better idea of how thingsfit together.

Get some large sheets of paper. Then place the blockson
the paper to make afigurethat you like. Now, carefully trace
each shape with your pencil. You'll end up with a picture of
your figure on the paper.

Get yourself aruler and measure each side of each block.
Write each measurement by each side.

Unless you're using very small blocks, the drawing you
just made is much larger than the screen. Therefore, you're
going to have to “scale”’ your drawing to fit the screen.
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asaspecial character and getsready to print whatever the next
character is, evenif it' saspace. Asyouwill seelater on, it's
away to include spaces in words.

If thisistoo much typing, you can always use File/Save
or File/Save As... to save your procedures to wherever name
you want.

MSW Logo does not have acommand that allowsyou to
print out proceduresfromwithin Logo. Some peoplewill call
that amistake. Morf happensto likeit that way. All he has
to do is save his procedure and then print it using the Edit or
Notepad programs that come with Microsoft Windows. He
doesn’t have to interupt his Logo work at all.

To print your procedure from Windows 95:

1. Click on Start and open the Accessories folder.

2. Select Notepad.

3. Select File/Open.

4. Open thedirectory where your Logo procedures are stored.
5. Select the procedure to print.

6. Afteritisdisplayed in Notepad, you can print it.

Instructionsfor Windows3.1aresimilar. Closeyour Logo
window temporarily. Open the Accessories Group and select
Notepad. Select and print your procedure.

Awfully simple? Or simply awful?

Loading Procedures

If you want to see your house, what do you have to do?
Y ou havetoloadit back into theworkspace, right? Well, don’t
just sit there, go ahead and do it!
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SAVE "HOUSE.LGO
or whatever you want to call it.

Now all the proceduresin your
workspace are saved under that name.
Let’s see how thisworks.

Type ERALL. You can aso open the
File menu, select Erase, and then All.
All your procedures are erased from your Logo workspace.

SPECIAL NOTE: Yourworkspaceis
the active part of the computer’s memory
where your procedures and things stay
whileyour areworking onthem, and while
Logo is up and running.

You'll seelater on that alot more goes
on in the computer’ s memory than just
holding procedures.

Now what happenswhen you type HOUSE. Logo comes
back and says

| don’t know how to house.

Procedures are saved in your MSW Logo directory. You
can, of course, save procedures to whatever directory you
want. However, you have to use double backslashes like this:

SAVE "C:\\< pathname>\\HOUSE.LGO

The backslash isaspecial character in Logo. The easiest
way to explainitisto say that Logo reads the first backslash
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why not do some
things on your own?

Why not add adoor
to your house?

Add awindow.

Add achimney.

How about a TV antenna? wiayue awakway ¢

Just don’t add the sore fingers!

Saving your proceduresis easy. Just
type
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Now we can make that a procedure, too! Since
TRIANGLE isalongtitlefor such ashort procedure, why not
cal it TRI for short.

TOTRI

REPEAT 3 [FD 100 RT 120]

END
Building What do you think would happen if we put thetriangle on
Houses top of the square?

Try it. Don’t worry about getting it right the first time.
Play around and see what you can come up with. Morf came
up with a shape that looks like a house.

So he wrote a procedure.

TO HOUSE
SQUARE

FD 100 RT 30
TRI

END

Isn't it easier to use procedures as commands?

Not only do you save yourself alot of typing, you make
things easier for other peopleto understand. They canlook at
your set of proceduresand know right away what it’ ssupposed
to do. How would you ever know what the NY C procedure
(page 122) is supposed to do if you didn’t see the picture?

Sinceyou're
getting so good at this,
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How 'bout that! >

Now, can you use

your new procedureto

make a square?
WritingaSquare Sure you can. Go ahead and type CORNER again and
Procedure press Enter. What happened? What would happened if you

did that again? And again? Well, why not just type

REPEAT 4 [CORNER]

Now we're getting some where. Let'swrite aprocedurefor a
square.

TO SQUARE
REPEAT 4 [CORNER]
END

pd
Type SQUARE to run your new procedure.

Hey, we'reon aroll!

Defining a Do you remember the commands you wrotefor atriangle
Triangle with equal sides?

REPEAT 3 [FD 100 RT 120]
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More on using the Editor in just alittle bit.

Writing the Whether you are working in the Mode dialog box or in
Corner the Editor window, to write the Corner procedure, type
Procedure

FD RT 90

Fill in any number you want. You can changeit later.

Y ou can have more than one action command on alineif
you want. Y ou can have either

FD 100 RT 90
or

FD 100
RT 90

Just remember that TO and END have to be on lines by
themselves. Now type END onaseparateline. After you press
Enter, Logo then sends you a message that says

corner defined

This only happensif you're working in the Mode dialog
box. Theeditor sendsyou adifferent message, asyou will see.

Y ou'vedefined your first procedurefor theturtle. It'slike
anew command, so giveit atry. Type

CORNER
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Typethefirst line of what you want theturtleto do in that
little box right below the word Input: Left-click on OK or
pressEnter after each linethat you type. If youdon'tlikewhat
you typed, you can delete aword or two. Or left-click on
Cancel. That erases the whole procedure so you can start all
over again.

When you have typed the last command of your
procedure, typetheword END on aline by itself so Logo will
know thisisthe end of your procedure.

“But | want to be able to see my procedure as| typeit,”
Morf moaned. “Can’t | do that?’

Y es, you can. Y ou can usethe Editor window, which we
talk about shortly. All you need to do is go to the Input Box
and type

EDIT "CORNER or ED "CORNER for short.

The Editor window is displayed showing

TO CORNER
END

in the upper left corner. Start typing your procedurein
between the first line and END. Each of those lines must
remain as separate lines.

When you havefinished typing your procedure, | eft-click
on File/Exit to define your procedure. Then you can check it
out.
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Defining a
Corner

108

To get started writing procedures, why not teach theturtle
how to make the shapes you made in Chapter 27?

Thesimplest shapeyou madewasthecorner: FORWARD
somany stepsandthenturnRIGHT or LEFT 90. Solet’ steach
the turtle

TO CORNER

When you type TO CORNER in the MSW Logo Input
Box and press ENTER, alittle dialog box pops up on the
screen.

— To Mode (Enter END to Exit)

Input:

0K | Cancel

If you type a command on the samelineas TO — for
example:

TO CORNER FD 100

you will get amessage telling you that [] doesn’t like FD
asaninput. That'sjust another way of saying that you can't
have blank spacesin the name of a procedure.

You'll hear more about Inputs when we talk about
variables. For now, just remember that TO and the nameyou
givetheprocedurehavetogoonalineall by themselves. Then
you can type the commands you want Logo to carry out.
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TO GET.UP

Then you could add procedures for all the things you do
when you get up.

TO GET.UP
GET.OUT.OF.BED
WASH.YOUR.FACE
GET.DRESSED
EAT.BREAKFAST
BRUSH.YOUR.TEETH
END

Naming Procedures
What’' s with all the periods between the word?

That’s one of the rules about naming procedures. Y ou
can name a procedure anything you want. You can call it
SUPERCALIFRAGILISTICEXPIALIDOCIOUS if you
want, or maybe just GET, or even G.

Y our procedure name can be whatever you want it to be
aslong as the name

« hasno spaces. TO GET isfine. TO GET UPisnot.

e isnot just anumber. TO SEVEN isOK. TO 7isnot.
TO7A or TOA7isOK. A procedure name hasto
have aleast one | etter.

« isnot asymbol that Logo usessuch as: (:)\#" [ or]
You can use al the others. TO GET.UPor TO
GET_UPare OK.
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Look at it thisway. What procedure do you follow when
you wake up in the morning?

Y ou get out of bed. Morf hasalot of trouble with that
sometimes.

Y ou get cleaned up, put on your clothes, eat your
breakfast, brush your teeth, go to school — or something like
that.

Procedures are what you do. They are the stepsyou take
to make something happen.

L ogo procedures are things you teach Logo to do. They
include all the steps Logo must take to make something

happen.

Writing Your Own Procedures

When you write a procedure to draw a shape, you teach
Ernestine, the turtle, how to draw it. Thisiswhy you always
start a procedure with the word, TO. Y ou want the turtle or
Logo TO do something. What would call your procedure for
getting up in the morning?

You could cal it
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Have you been
getting all wrapped up
in typing all those
commands over and
over and over again?

It' s the only way
you can tell the turtle
what to do, right?

Maybe not! Think
about thisfor aminute.

Did you haveto tell the turtle how to move? Of course
not! She aready knew that. FORWARD, BACK, LEFT,
RIGHT areall Logo primitives, remember? Primitivesarethe
instructions, or procedures, the turtle already knows.

What is a Procedure

Now think about this. What if there
were away to teach the turtle how to draw
squares, rectangles, triangles, flowers,
snowflakes, and other things — and she
wouldn’t forget?

That’ s just what this chapter is all
about. You can teach the turtle to do all
sorts of things — lots more than just
drawing shapes. However, since drawing
shapes is what we' ve been doing so far,
let’ sstart with shape procedures. Thenwe
can use them to do lots more things.

First of all, just what is a procedure?
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