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Welcome to Tiny Logo

Tiny Logo was invented by a teacher
who wanted his students to have the
benefits of the Logo language without
having to buy expensive computer pe-
ripherals and software. It is an interpre-
tation of the Logo languages incorpo-
rating many of the programming features
of regular Logo, while only using the TI-
99/4A console with its 16K memory. Tiny
Logo requires nothing more to run than
your TI-99/4A, a tv set or monitor, and
a cassette recorder.

Like regular Logo, Tiny Logo is a
computer language that uses the exten-
sive graphic capabilities of your T1-89/
4A to teach the fundamentals of pro-
gramming. Although it was designed for

school children to enjoy and learn with,
anyone from preschooler to adult can
enjoy drawing in color with the Tiny
Logo turtle and learn about program-
ming while having fun.

Like other computer languages, Tiny
Logo can be used in either an imme-
diate mode, where the turtle will exe-
cute your commands one at a time as
you type them in, or in the programming
or procedure mode.

This booklet has all the information
you need to draw and program with the
Tiny Logo turtle. Follow the instruc-
tions in Getting Started and you will soon
be on your way.

m

Important

A box (Ld) is used to represent the turtle (<) key throughout this booklet.
Whenever it appears in a procedure, press the turtle (<) key.




SECTION 1

Getting Started{ |

Loading the Tiny Logo
Program

There are no special loading instruc-
tions for the Tiny Logo cassette. Type
in OLD CS1 and foliow the instructions
on your screen. The blinking cursor will
appear after the DATA OK message.
When you see the cursor type RUN and
press ENTER. Tiny Logo should now

be ready to use. If you have any prob-

lems loading your Tiny Logo cassetie
consult your TI-99/4A User’s Reference
Guide.

Diskette Saving and
Loading Instructions

if you have a disk drive, you can save
your Tiny Logo cassette program on
diskette. Follow the standard instruc-
tions in your T1-99/4A User's Reference
Guide for saving programs on diskette.

To make sure Tiny Logo runs prop-
erly from diskette it is necessary to type
the following sequence of loading in-
structions:

CALL FILES (1) press ENTER
NEW press ENTER
Now type in:

OLD DSK1.

TINYLOGO press ENTER

Talking to the Turtle

After loading\the Tiny Logo program,
you will see the title screen and then a
green board with the Tiny Logo turtle
in the center. Just outside the board's
lower left corner, there will be a small
white box and the word “HELLO", along

with a dash. The box shows the color
that the turtle will draw in. The dash un-
der the greeting "HELLO” is where you
will type instructions to the turile. You
can talk to the turtle with the keyboard.

When you type in an instruction and
press ENTER the turtle reads the in-
struction. If everything is in order, the
turtle will do what you command. if the
turtie finds an error, it will report it. When
the turtle has completed your instruc-
tion, it will report “DONE" at the lower
left corner of the screen. After each re-
port the turtle will wait for your next in-
struction. If you want the turtie to stop
pertorming an instruction press the pe-
riod “.” until the turtle reports:
“STOPPED”,

It is important to remember never to
use a space between the turtle sign @
and your instruction. Also, never use
more than one space between any two
words or parts of your instruction. The
turtle will not accept your instructions it
you have not followed the above rules
and will report an error.

Special Keys

Before we begin to draw with the turtle,

there are some special keys to become

familiar with.

% The comma is used fo type the turtie
B sign.

SHIFT % The ampersand is used in-
stead of the plus sign “+ " for additién.
(The "+ " in £ will not work).

FCTN § While holding down the function
key, press 1 to erase any errors you
might make when typing your instruc-
tions.

> The period is used to stop the turtle

while performing any of your instruc-
tions, and can also be used to indicats
the end of a turtle procedure.

Drawing with the Tdrtlé

There are fifteen commands you can
use to direct the turtle to draw, move,
make sounds, or change colors. We will
now use some of them to get you started
using Tiny Logo. Type in EIMOVE 3
(use the comma “< " key to type the
turtie & sign). Now press enter and
watch what happens. The turtle has
moved 3 spaces up the green board and
has drawn a short white line. Note that
the square at the bottom left of the
screen is the same color as the line.

Let's instruct the turtle to go into its
shell. Type MIN and press ENTER. Now
type WMOVE 3 again (don't forget to
press ENTER after every turtle instruc-
tion). What happened? The turtle pulled
its legs into its shell and advanced 3
steps without drawing. Use kiIN when-
ever you want to position the turtle on
the board without drawing a line.

Now type in lHOME. This instruc-
tion moves the turtle back to the center
of the board with the turtle in its shell.
To draw, we must bring the turtle back
out of the shell. Simply type kiOUT. This
command makes the turtle's legs reap-
pear and when instructed to move, it will
once again leave a trail.

We will now draw three more lines
on the screen and make a square. Each
side of the square will be a different color.
Type in the following commands, and
remember to press ENTER after each
one.

id TURN RIGHT
BMTAKE RED
EMOVE 3
ETURN LEFT

B TAKE YELLOW
BMOVE 3
BTURN LEFT

MTAKE BLUE
BIMOVE 2
ECORNER

If you accurately typed in the above in-
structtons and remembered to press
ENTER after each line, you should now
see a square with red, white, yellow and
blue sides. The turtle will now be in its
shell in the lower left corner of the board.
You may notice that the turtle, when
given the command BMOVE, always
goes in the direction that it is pointing.
The dimensions of the turtie's board are
twenty-two spaces from top to boitom,
and twenty-nine spaces from left to right.

After having finished this example,
you now know how to do the following
things:

1. Make the turtle move (RMOVE).
2. Make the turtle turn (IMTURN).

3. Put the turtle into its shell so it will not
draw (KiIN).

4. Make the turtle come out of its shell,
ready to draw (sOUT).

5. Make the turtle choose a color to draw
in {k TAKE).

6. Send the turtle home o the center of
the board in its shell (W HOME).

7. Send the turtle to the lower left corner
of the screen, in its shell {i&LCOR-
"NER).

The turtle can draw in seven colors.
They are white, black, red, blue, green,
yellow and violet. Use the command
MTAKE followed by a space and the
name of the color you choose.

What happens when the turtle draws
in green? To find out, type in the foliow-
ing:




EMOVE 6

BTURN EAST o
BTAKE GREEN

RBOUT

EMOVE 10

Don't forget to press ENTER after each
command. The turtle moved, but did he
really draw in green? Let's see. Type in
the command i.BOARD BLACK. As you
can see, the turtle actually did draw in
green, but the line is invisible on the
“green board. You can use this method
to erase lines that you want to take out
of your drawing. Simply go over them
with the turtle drawing in the same color
as the board. There is one more turtle

instruction you should know before
trying the many examples given in this
booklet. First type in t..HOME and press
ENTER. Now type in the new command
k.CLEAR and once again press EN-
TER. You should now see a black board
without any drawing on it. The turile is
in its shell in the HOME position.

You can change the color of the board
to be any of the same seven colors that
the turtle draws in. Choose the color that
you like best and type in [,BOARD fol-
lowed by a space and the color. Before
going on to the sections on turtle pro-
cedures and programming, try experi-
menting with the turtle using the com-
mands you have just learned.

SECTION 2

Turtle Procedures

A Tiny Logo turtle procedure is a list of
instructions for the turtle to perform.
Turtle procedures are very much like
small computer programs, and are writ-
ten in the LEARNing mode. {See the
definition of the LEARN command for
step-by-step instructions.)

In the LEARNing mode, the turtle will

not perform instructions as they are-

typed in. Instead, your entire set of in-
structions will be given a name. Only
when that name is typed in will the turtle
pertorm the complete sequence of in-
structions.

Writing procedures for the turtle to
LEARN can be extremely challenging
and fascinating. The following list of ten
procedures has been carefully created
as an introduction. Explanatory notes
accompany some of them to help you

~ understand the procedures as well as

expand your general knowledge of pro-
gramming in Tiny Logo.

The procedures presented become
progressively more complex. By the time
you have finished typing in and studying
them, you will have been exposed to all
of the most important facets of pro-
gramming in Tiny Logo.

Additional turtle procedure exam-
ples are given in the back of the booklet
for you to learn from and enjoy. All the
information you need to program your
turtle is in this booklet. Before using any
commands to write procedures, read
about them in the command section.
Have patience, use your imagination,
and you will soon be creating unique tur-
tle procedures of your own.

Tiny Logo Procedure Examples

1. SQUARE Simple Linear Proce-
dure

2. BOX :SIZE Linear Procedure
with One Variable

3. EASYSQUARE Calling a Pro-
cedure Using REPEAT

4. SIMPLESQUARE :SIZE Pass-
ing a Variable to a Called Proce-
dure

5. FLOWER L S :PCOL :CCOL

Many Procedures With Multiple
Variables

6. JOURNEY Simple Recursion in-
volving One Decision |

7. SPIRAL LENGTH Simple Re-
cursion With an Incremented Var-
iable

8. BOXGROW SIZE Complex Re-
cursive Procedure With an Incre-
mented Variable

9. DUPLICATE Recursion, Multi-
ple Procedures, Decisions and in-
cremented Variables

10. COIL :N Complex Recursive
Procedure

et ———

Important

A box (&) is used to represent the turtle (<) key throughout this booklet.
Whenever it appears in a procedure, press the turtie (<) key.
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SQUARE
Simple Linear Procedure

SQUARE

ECLEAR
HHOME -
RIOUT
EMOVE 6
B TURN

. BMOVE 6
MTURN
BMOVE 6
EMTURN
BMOVE 6
HCORNER

The first three commands clear the
screen and put the turtle in postion to
draw. The last command removes the
turtie from what has been drawn. .

To call this and all turtle procedures,
type the procedure’s name and press
ENTER. Do not use the turtle sign (&),
when calling procedures.

——
BOX :SIZE

Linear Procedure With
One Variable

BOX :SIZE

ECLEAR
BHOME
BOUT
EBMOVE :SIZE
RTURN
EMOVE :SIZE
BTURN
EMOVE SIZE
ETURN
EMOVE :SIZE
ECORNER

Choose a number to determine the size
of the BOX. Turtle procedures with var-
iables will not run without being given a
value for the variable. (For example, to
call this procedure, type in BOX 6, BOX
4, or BOX 13).

EASYSQUARE

Calling a Procedure
Using REPEAT

EASYSQUARE

HCLEAR
RHOME

- HOUT

WREPEAT 4 SIDE
ECORNER

SIDE

MOVE
ETURN

Note that the procedure EASY-
SQUARE calls a second procedure
named SIDE.

SIMPLESQUARE :SIZE

Passing a Variable to a
Called Procedure

SIMPLESQUARE :SIZE

WCLEAR

BHOME

BOUT '
EREPEAT 4 (EDGE :SIZE)
KCORNER

EDGE :SIZE
LIMOVE :SIZE

ETURN

To call this procedure, type in SIM-
PLESQUARE and a number. Note that
this number will be passed on to the pro-
cedure called EDGE. -

FLOWER L :S :PCOL

:CCOL
Many Procedures With
Multiple Variables

-/CCOL

.
S

PCOL——IB

\.’

L

L = Distance across screen
S = Stem size

PCOL = Pestal Color
CCOL = Center Color

FLOWER L :S :PCOL :CCOL

BCORNER
HBTURN
EMOVE L
BTURN LEFT
BTAKE GREEN
STALK

STEM S
EBMOVE 2
CENTER :CCOL
EMOVE
PETALS :PCOL
ECORNER

STEM :S
RIMOVE :S
HIN

CENTER :COLOR

BTAKE :COLOR
BOUT
BN

PETALS :COLOR

BTAKE :COLOR
ETURN
BREPEAT 4 PETAL

PETAL

BMOUT
RN
aMOVE
HETURN
BMOVE

STALK

BOUT
BMOVE
MTURN LEFT
BMOVE
ETURN BACK
BMOVE
BTURN LEFT
BMOVE 2
ETURN
BMOVE
BMTURN BACK
EBMOVE
ETURN
EBMOVE

The FLOWER procedure is a complex
set of procedures. Although it may look
contusing at first, it does not use any-
thing you have not aiready learned. It




just uses more of it. FLOWER is an ex-
cellent example of building a complek
procedure.

Here is an example of how to call this
procedure. You change any of the colors
or numbers.

FLOWER 9 5 YELLOW RED

If you use the colors we selected, type
in EIBOARD BLACK.

You can draw more than one flower
on the screen. Simply call FLOWER
‘again and assign your own color and
number values.

JOURNEY
Simple Recursion
Involving One Decision

JOURNEY

EMOVE
RIF ONEDGE (MTURN BACK)
JOURNEY |

Before calling this procedure, enter the
following command:

EHOME

A procedure which calls itself is recur-
sive. In the JOURNEY procedure, the
turtie will move one step, then decide
whether or not it is on the edge of the,
board. If it is, it will reverse its direction.
I it is not, it will not change direction. In
either case, the turtie will follow the re-
cursive instruction on the third line of
this procedure and begin its JOURNEY
all over again. This type of procedure
results in a continuous repetition of the
instructions and will not stop until the
Tiny Logo program has reached its
memory limit. The message “| CAN'T
CONTINUE. SORRY" will appear at the
bottom of the screen when this occurs.

SPIRAL LENGTH
Simple Recursion With
an incremented Variable

SPIRAL LENGTH

BMOVE LENGTH
EBTURN
SPIRAL LENGTH+ 1

Betore calling this procedure, enter the
following commands:

EHOME
BCLEAR
REOUT

Note: to type “+", use the ampersand
key (SHIFT § ).

BOXGROW :SIZE
Complex Recursive
Procedure With an
Incremented Variable

BOXGROW :SIZE
BOX :SIZE

MIN

BTURN BACK
BMOVE 2

BTURN

MMOVE 2

EWTURN

ROUT

BOXGROW :SIZE + 4

BOX :SIZE
EREPEAT 4 (PERIM :SIZE) "

PERIM .LENGTH

EMOVE .LENGTH
BTURN

Before calling this procedure, enter the
following commands :

ECORNER
BOUT

DUPLICATE |
Recursion, Multiple
Procedures, Decisions
and Incremented
Variables

DUPLICATE

EIMOVE

H3TURN

CHECK 1

EITURN

EIF INSIDE DUPLICATE

BIF ONEDGE (ETURN BACK)
BMOVE

CHECK :N

EMOVE

EIF COLORED (COPY :N)
BiF INSIDE (CHECK N+ 1)
BIF ONEDGE (TURN BACK)
BMOVE

COPY N

ETURN BACK
EREPEAT 2 (EMOVE :N)

HOUT /
ETURN BACK

EIN .
BREPEAT 2 (RMOVE :N)

Before calling and executing this pro-
cedure, carry out the following instruc-
tions:

ECLEAR

Draw a line or simple shape on the bot-
tom right quadrant of the BOARD.

ECORNER
HTURN
EBMOVE 14
WMTURN LEFT

COIL :N
Complex Recursive
Procedure

COIL :N

BMOVE

BIF INSIDE COIL :N+1
ETURN

BMOVE :N

Before calling this procedure, enter the
following commands:

BECLEAR
BHOME

WOUT




SECTION 3

Commands

General Commands

HBCLEAR
BSOUND [sound code number]

MOV
=TL?FINE [E:,J:;z:]f ' steps] BREPEAT [number <instruction>}
WTAKE [color] B IF [condition <instruction>]
N
BOUT Procedure Commands
HHOME HELEARN
BCORNER BEDIT
WBOARD {color] BLIST
command, the turtle will stop when it
EEMOVE [numeric reaches the end of the board, and the
expression] message “"STOPPED" will be dis-

il

The turtle always moves in the direction
it is pointing. The numeric expression
follows the command and tells the turtle
the number of steps to take. If no nu-
meric expression is given, the turtie will
move one step.

Examples

MMOVE (the turtle will move one
step)
EMOVE 4

This command can also be used with &
variable or a variable plus a numeric
expression as shown below.

EMOVE LENGTH
BMOVE LENGTH+3

Errors /

If you instruct the turtle to move beyond
the edge of the board by using too large
a numeric expression with the LiMQOVE

played.

RBITURN [direction]

The turtle can MOVE in four directions.
if no direction follows the command
BITURN, the turtle will turn right. There
are eight expressions that can be used
to turn the turtie. They are:

BMTURN (turtle turns right)
BTURN RIGHT

WMTURN LEFT

BTURN BACK

BTURN NORTH

BTURN SOUTH

EHTURN EAST

BMTURN WEST

The EITURN command can also be
used with a variable: |

BTURN :DIRECTION

i

B = Turtle (5) Key
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LiTAKE [color]

The turtle can draw in any one of the
seven colors listed below. To use a spe-
citic color, type it in after the command
L TAKE. If a color is not specified, the
turtle will draw in a color selected at ran-

dom.

The square at the lower left corner
of the screen always shows the turtle's
current color selection.

MTAKE (turtle takes random color)
BTAKE WHITE

BTAKE BLACK

B TAKE RED

BTAKE GREEN

BTAKE YELLOW

B TAKE BLUE

BTAKE VIOLET

The command MTAKE can also be used
with a variable:

WTAKE :COLOR

RalN

When the turtle is given the command
KiIN, it pulls its legs into its shell and will
not draw when it MOVEs.

LiOUT

When the turtle is given the command
EiOUT, it will come out of its shell and
draw in place and whenever it MOVEs.

HOME

'The command EHOME instructs the

turtle to go to the center of the BOARD,

pointing north and IN its shell. You must
use the command BMOUT to draw from
the HOME position.

RWCORNER

The command BRECORNER instructs the
turtie to go to the lower left corner of the
board, pointing north and [N its shell.
You must use the command HOUT to
draw from the CORNER position.

kBOARD [color]*

Use the command lIBOARD to change
the turtle’s drawing board to any of the
seven colors listed below.

RIBOARD WHITE
EBBOARD BLACK
BBOARD RED
EBOARD GREEN
EBOARD YELLOW
BBOARD BLUE
RBOARD VIOLET

The command EBBOARD can also be
used with a variable:

EBOARD :COLOR

- *The I@BOARD command must always be used
- with a color.

11

BECLEAR

The command aCLEAR clears the
board of anything previously drawn.
When the command is given the turtle
will go in its shell and remain in place.
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BSOUND [numeric

expression]

Use the command E¥SOUND to make
the turtle sing a note. A numeric expres-
sion following this command deter-
mines the pitch of the tone. When given
the command ESOUND or EISOUND
Othe turtle will sing iow C (131 Hz). Each
step of one in the numeric expression
following the EISOUND command re-
sults in a sound one half tone higher, up
to KiSOUND 99 which is the highest tone
and cannot be heard. The duration of all
notes is fixed at 0.5 seconds.

Examples
ESOUND (low C)
BSOUND O (low C)
BSOUND 12 (middie C)
BSOUND 24 (high C)
BSOUND 19 (middle G)
BSOUND 99 (highest tone—
cannot be heard)

The command EBSOUND can also be
used with a variable or a variable plus
a numeric expression:

BKISOUND TONE
EISOUND :OCTAVE + 7 (G in variable
oclave)

uUREPEAT [numeric

expression <instruction>]*

The command BBREPEAT is used when
you want the turtle to perform the same
instruction more than once. lt is always
used with a numeric expression telling
the turtle how many times to repeat the
instruction, followed by an expression
that tells the turtle which instruction to
perform.

12

Examples

EREPEAT 9 <BSOUND 12>
BIREPEAT 6 <BMOVE 4>
BREPEAT 3 <BTURN LEFT>

A variable may be used with this com-
mand in both the numeric and instruct-
Ing expressions.:

EREPEAT 9 ESQUND
EREPEAT 2 :INSTRUCTION
EBREPEAT :TIMES <LISOUND 12>
EREPEAT 4 <SIDE SIZE>

Errors

It either the numeric expression or the
Instructing expression is missing, the
turtle will report an error.

Example

BEREPEAT 5 |
Report: REPEAT WHAT? ‘BIREPEAT
5l

If an incorrect value follows an instruc-
tion, the turtle will report an error.

BREPEAT 4 <BESOUND
RED>

Report: BAD VALUE: 'EASOUND RED’

‘lBrackets (<>) mustbe used whenever an instruc-
tich has more than one part.

L e——

e
1

LilF [condition <instructing
expression>]*

The EilF command is always followed
by a condition and an instruction to be
performed if that condition is true. Thig
command can be used with any one of
the four conditions listed betow:

LiIIF INSIDE EMOVE

EIF ONEDGE <iaTURN BACK>
EilF COLORED <ESOUND 12>
EIF EMPTY <FLOWER RED>

Aﬁditiﬂnai examples of condition state-
ments. |

RlIF INSIOE <RIF EMPTY FLOWER>
EMF INSIDE <EIF ONEDGE DRAW>
(thus DRAW is never performed!)

Conditions
INSIDE The turtle is INSIDE when-
ever it is anywhere on the

board and not touching any
of the four edges.

ONEDGE The turtie is ONEDGE
whenever it rests on any of
the outermost squares that
frame the board.

COLORED Any area that the turtle has
visited while QUT of his
shell is colored. Although
the turtle's trail is not visi-
ble when it draws In the
same color as the board,
the area covered is still
considered 10 be colored.

EMPTY An area is EMPTY if the
turtle has either not visited
it or visited it only when IN
its shell.

Errors

If you are either missing a condition or
an instructing expression, the turtle will
report an erfor;

BIF QUTSIDE RSOUND
Report: BAD CONDITION: ‘&lIF
OUTSIDE BISOUND’

If an incorrect name or number follows
a command or instruction, the turtle will
report an error:

RIF INSIDE <TAKE 5>
Report: BAD COLOR: ‘@TAKE &

1

*Brackets (< >) must be used whenever an instruc-
tion has more than one part.

The command EZLEARN is usec{ when-
ever you want to teach the turtle a pro-
cedure. After typing in the command
EILEARN and pressing ENTER, the tur-
tle asks for the name you want to give
the procedure and a variable list (it there .
is one) with the message: “WHAT". If
you have already used the name for
some other procedure, the turtle will re-
spond with an error report. “YOU
TAUGHT ME THAL.”

The turtle can LEARN no more than
fifteen procedures. If you begin typing
in a sixteenth procedure, the turtle will
respond with the error report: “I CAN
LEARN NO MORE."” If everything is in
order, the name of your procedure and
variable list will be printed on the screen.
When using variables, always double
check that you have included all of them
and that they appear in the right order.
Continue entering your procedure by
typing each command or instruction and*
then pressing ENTER.

The turtie will accept no more than
fourteen instructions for any one pro-
cedure and will automatically print
"<ENDZ>." Use the period “." to end the
procedure.

It you are still working on a line you
want to change and have not yet pressed
ENTER, you can use the FCTN/1 key
to erase and then retype. If you want 1o
make any changes after the complete
procedure or any of its lines have been
ENTERed, follow the instructions given
for the LAEDIT command.

EDIT

The BIEDIT command is used to display
a procedure on the screen in order to
make changes or corrections. After typ-
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ing MEDIT and pressing ENTER, the
message “WHAT?" will appear, asking
you to type in the procedure’s NAME. if
you make a mistake and type in the
name incorrectly or if the name you en-
ter has not been used for a procedure,
the turtle will report “| DIDN'T LEARN
[procedure name).”

If a procedure has already been..

compiied (learned by the turtle) the EDIT
mode will list the procedure and varia-
ble list, followed by each of the proce-

~dure’s instructions. You will be able to

review the entire procedure before mak-
ing any changes. If the procedure has
not yet been compiled, the EDIT mode
will begin with the message “"NEW

NAME:". If you want to change the pro- -

cedure’'s name or any of the variables,
type in the new information and then
press ENTER. If no name change is re-
quired, just press ENTER and the EDIT
mode will display the first line of your
procedure for you to either change as
just described or to move on to the next
line. f

Summary of EDITing procedures

If you want to:

Edit or change a line, type in your
changes and press ENTER.

Leave aline as it is, press ENTER.

Delete a line, type the minus sign “-",

then your new line, and then press EN-
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TER. The new line will take the number
of the line last listed. For example, if you
type “/" when line 4 is listed, your line
will become the new number 4, and the
old line 4 becomes line 5.

Exit the editing mode without chang-
ing the remaining instructions, type the
equal sign“ =" and then press ENTER.

End the procedure, type period “." and
then press ENTER.

As is the case when writing a new
procedure, the EDIT mode wiil allow no
procedure to be more than fourteen lines
long, excluding the period or end state-
ment. After the fourteenth instruction is
typed in, editing will be automatically
terminated, and the fourteen instruc-
tions displayed on the screen will com-
prise the entire procedure.

BLIST

This command is used when you want
a list of the names of procedures al-
ready learned. The turtle reports each
procedure name on a separate line, fol-
lowed by a list of all variables that might
appear in the procedure.

if no procedures have been learned
by the turtle, the turtle will report
"NOTHING TO LIST!”,

"SECTION 4

- Definitions

Command

Color

Direction

Condition

Number

Numeric Expression
Procedure

Procedure Name
Procedure Call
Variable

Variable List

Data List

Instruction |
Instructing Expression

m
Command

Refer to the Commands section of this
booklet for definitions of each of the
Command names listed below.

LiMOVE, MTURN, GITAKE, KiIN:
BOUT

BHOME, HCORNER, RIBOARD,
- MCLEAR

BSOUND

BREPEAT, BiF

BLEARN, HIEDIT, BLIST.

Command Errors:

If an invalid Command name is used,
an error is reported.

Example
Spelling mistake:

MHAME
BAD COMMAND: ‘HHAME’

M
Color

Error;
Report:

-

Any of the following seven colors may
be used:

1

WHITE

BLACK

RED

GREEN

YELLOW

BLUE |

VIOLET )

Or a variable whose value is one of the
above.

Color Errors:

It the turtle is looking for a color and
finds an error, he reports it.

Examples:

Nonexistent color:

Error: MTAKE PINK

Report: BAD COLOR: ‘'BTAKE PINK’
Missing color in BBOARD:

Error: KBOARD

Report: BAD COLOR: ‘RIBOARD’
Spelling mistake:

Error: HTAKE BLU

Report: BAD COLOR: ‘EITAKE BLU'

M = Turtle (<) Key
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Direction

Any of the following is a direction:
RIGHT

LEFT

BACK

NORTH

SOUTH

EAST

. WEST
or a variable whose value is one of the

above. -

Direction Errors:

If the turtle is looking for a direction and
finds an error, he reports it.

Example
Spelling mistake

Error: EBTURN SUOTH |
Report: BAD DIRECTION: '@TURN
SUOTH'

Condition

Any of the following is a condition:
COLORED

EMPTY

INSIDE

ONEDGE :
or a variable whose value is one of th
above.

Condition Errors:

If the turtle is iooking for a condition and
finds an error, he reports 1.

Example
Non exisrent/ condition:

Error: ki lF CLEAR L:SOUND
Report: BAD CONDITION: ‘&iF -
CLEAR &SOUND’
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Number

Number refers to any one of the posi-
tive numbers from 0 to 99 inclusive.

Numeric Expression

A numeric expression can be any
one of the following:

* number

« variable (The value of a variable
must be a number.)

» vatiable + number (The value of a
sum “variable + number” must be a

number.)}
Examples:

17

66

LENGTH
TIMES
LENGTH + 5
TIMES + 10

Errors in Numeric
Expressions:

if the turtie finds an error whiie looking
for a numeric expression, it reports the
error.

Examples
A number outside the range of 0 to 99:

Error: bMOVE 100 -
Report: BAD VALUE: ‘EiMOVE 100’

Letter Q instead of zero;

Error: MOVE 20
Report: BAD VALUE: 'luMOVE 20°

A sum outside the range of 0 to 99#(in

this example the value of .LENGTH has
been set at 60).

Error; iMOVE LENGTH + 43
Report: BAD VALUE ‘w..MOVE
LENGTH + 43

m

Procedure

Procedure IS a sequence of instruc-
tions LEARNed by the turtle. A proce-

dure must be given a name.

—
Procedure Name

A procedure name is any combination
of letters and/or numbers used to call a
procedure. Hyphens may be used to
separate words. Never include spaces
in a procedure name.

Examples
EASYSQUARE

EASY-SQUARE
EASYSQUARE2

Procedure Name Errors:

If the turtle is looking for a procedure
name and finds a mistake, he reports

it.
Example
Bad response to WHAT in BLEARN:

Error: LeSQUARE
Report: BAD NAME: ‘LISQUARE’

Procedure Call

A procedure call is one of the follow-
ing:

procedure name

procedure name and data list

The number of items in a data list must
equal the number of variables in the pro-
cedure. The first variable in variabie list
Is assigned the first value in data list,
the second is assigned the second, eic.
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Examples

Procedure name: SQUARE :SIZE
COLOR
Call: SQUARE 4 GREEN

Procedure name: FLOWER :IN-C
OUT-C HEIGHT
Call: FLOWER RED YELLOW 11

Procedure name: SIDE :LENGTH
Cali : l.REPEAT 4 (SIDE :SIZE)

Procedure Call Errors:

It a procedure is called that has not been
LEARNed, an error is reported.

Example
Spelling error:

Error: SQURE 15 GREEN
Report: | DIDN'T LEARN ‘SQURE’

It the number of data items in the call is
greater or less than the number of var-
lables in the calfed procedure, the turtle
reports an error.

Examples

Procedure name: SQUARE :SIZE
COLOR

Error: SQUARE 4

Report: MISSING DATA: 'SQUARE
.

Procedure name: SIDE :LENGTH
Error; SIDE3 157

Report: TOO MUCH DATA: ‘SIDE 3
15 7'

Variable

The colon “:" followed by a name or
combination of letters is a variable.
The combination cannot include spaces
or the plus sign “+”, but may include a
hyphen.




Examples .

'LENGTH
:TIMES

TONE

:COLOR
STALK-COLOR
:CONDITION
INSTRUCTION
‘SHAPE
:MELODY
:DIRECTION

Variable List

A variable listis a list of variables, each |

separated from the next by a single
space. |

tUndeclared Variable Error;

it the turtle comes across an unde-
clared variable while performing an in-
struction, the error is reported.

Examplés
Spelling mistake:

Procedure name: SQUARE :SIZE
‘COLOR

Error: BTAKE :COLON
Report: | CAN'T FIND ":COLON’

Undeclared variable:

Procedure name; SQUARE :SIZE
Error: KTAKE :COLOR
Report: | CAN'T FIND :COLOR’

Bad Data Error

If a data-list includes an incorrect data
item, the turtle will report it as an error.

Procedure name: SQUARE :COLOR

(contains the instruction BTAKE

:COLOR) |

Error: SQUARE WHIT

Report: BAD COLOR: ‘ISTAKE
:COLOR’ |

Data List

A data list is made up of any of the
following items:
numeric expression

color

direction

condition

instructing expression

A single space must separate each item
in the data list.

Instruction

Any command or procedure call is an
instruction.

Instructing Expression

The following are instructing expres-
sions.

(instruction)

variable

instruction

An instruction that inctudes a data-list
must be placed between brackets.

Examples

(ESOUND 12)
(SQUARE 4 GREEN)

(BREPEAT 4 (SIDE :SIZE))

(RUF INSIDE (EISOUND 12))
INSTRUCTION ‘
:PAINTING

ESOUND

SQUARE

{ZREPEAT 4 SIDE)

(KIF INSIDE GSOUND)

Errors in Instructing
Expressions:

if‘the turtle finds an open bracket “("
without a closing bracket )" an error is
reported.

Example
Error; WRBEPEAT 4 (SIDE :SIZE

/
Report: ‘) MISSING: 'BREPEAT 4
{(SIDE :SIZF' |

If the turtle is looking for an instrdcting
expression and finds only a variable in
brackets, he reports the error.

Example

Error: IIF INSIDE (:PAINTING)
Report: BAD NAME: “PAINTING’




SECTION 5

Simple Turtle Pro‘cedures

SQUARE

SQUARE

REMOVE S
B TURN
EBMOVE S
ETURN
EMOVE 5
ETURN
BMOVE 5
BCORNER

Before calling and executing this pro-
cedure, enter the following commands:

ECLEAR
EHOME -
BOUT

EASYSQUARE

EASYSQUARE

EREPEAT 4 SIDE
ECORNER

SIDE

EMOVE 4
BTURN

Before calling and executing this pro-
cedure, enter the following commands:

ECLEAR

EHOME
ROUT

BOX :SIZE

BOX :SIZE

BMOVE :SIZE
BTURN
BMOVE :SIZE
ETURN
BEMOVE :SIZE
BTURN
EMOVE :SIZE
ETURN

Before calling and executing this pro-
cedure, enter the following commands:

BCLEAR
BHOME
EOUT

SIMPLESQUARE :SIZE

SIMPLESQUARE :S1ZE

EiREPEAT 4 (SIDE :SIZE)
ECORNER

SIDE 'SIZE

EMOVE SIZE
BTURN

Before calling and executing this pro-
cedure, enter the following commands:

ECLEAR
BHOME
EBOUT

W = Turtie (52) Key

SQUARE :SIZE :COLOR

SQUARE :SIZE :COLOR

EiTAKE ;COLOR
EREPEAT 4 (SIDE :SIZE)
EICORNER

SIDE :SIZE
EMOVE :SIZE
BTURN

Before calling and executing this pro-
cedure, enter the following commands:

ECLEAR
BHOME
EOUT

FRAME

FRAME

ERCORNER

BIN
BREPEAT 2 SIDES

SIDES

EREPEAT 21 STEP
BTURN
EREPEAT 28 STEP
BTURN

STEP
EITAKE
BMOVE

LOLLIPOP

LOLLIPOP :S :IN-C :0UT-C
STICK :S
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EMOVE 2 ~N
INSIDE :IN-C

EMOVE

ETURN LEFT

BMOVE

BTURN BACK

SHELL :QUT-C

STICK :S
BEOUT
BMOVE S
HIN

INSIDE :COLOR

BETAKE :COLOR
BTAKE :COLOR
BOUT

BIN

SHELL :COLOR
BOUT

HMTAKE :COLOR
BIREPEAT 4 CANDY

CANDY

EBMOVE 2
EITURN RIGHT

Before calling and executing this pro-
cedure, type in the following com-
mands:

NCLEAR
BCORNER
BTURN
BMOVE 14
RTURN LEFT

COLORED-SQUARES

COLORED-SQUARES
BEGINNING

EBREPEAT 5 SQUARES




SQUARES

BREPEAT 6 SCAN

EWTURN LEFT
MMOVE 4
EMTURN LEFT
BMOVE 24
ETURN BACK

BEGINNING

BCORNER
BMOVE 20
BTURN RIGHT
EBMOVE 26
BTURN BACK

SCAN
HMSQUARE

HIN
EMOVE 4

SQUARE -

MTAKE

BOUT

EREPEAT 4 SIDE
BMOVE

BTURN LEFT
MIDDLE
PASSAGE

MIDDLE

BN
BTAKE
BMOVE
BOUT
HIN

SIDE

BMOVE 2
MTURN LEFT

PASSAGE

ETURN BACK
BMOVE
BTURN RIGHT
EMOVE
BTURN BACK

VANE S

VANE 'S
WREPEAT 8 (LINE :S)

PART :S
BCORNER

LINE :S

HBOUT

BMOVE S

AN

BHTURN LEFT

HEMOVE

BiF COLORED PASSAGE
BTURN LEFT

PASSAGE

HTURN BACK
EMOVE 2
WMTURN RIGHT

PART S

HMOVE S

BTURN LEFT

BMOVE

STRIP

HEREPEAT 3 (PIECE :S)

STRIP

BOUT
BMOVE 3
BETURN LEFT
BMOVE
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BTURN LEFT
BMOVE 3
HIN

PIECE S

HTURN BACK
BMOVE
BMOVE :S
BTURN LEFT
BMOVE 'S
STRIP

Before calling and executing this pro-
cedure, enter the following commands:

RCLEAR
EHOME
EOUT

FRAME :SIZE :D

FRAME :SIZE :D

KIREPEAT 4 (SIDE :SIZE :D)
BCORNER

SIDE ‘SIZE :DIRECTION

mOUT
BREPEAT :SIZE STEP

23

MTURN DIRECTION

STEP

RTAKE
EBMOVE

Before calling and executing this pro-
cedure, enter the following commands:

RCLEAR
BCORNER
BOUT

SHOW INSTRUCTION

SHOW (INSTRUCTION

KIREPEAT 1 :INSTRUCTION
HCORNER

EREPEAT 3 (BOARD VIOLET)
WREPEAT 3 (BRBOARD WHITE)
EIREPEAT 3 (RBOARD RED)
BREPEAT 3 (RBOARD BLUE)
BREPEAT 3 (BBOARD YELLOW)
BREPEAT-3 (RBOARD GREEN)
WREPEAT 3 (MBOARD BLACK)

Try these variations:
SHOW COLORED-SQUARES
SHOW FRAME




SECTION 6

1 »

Recursive Turtle Procedures

SEARCH

SEARCH

§IMOVE
BIF INSIDE SEARCH

Before calling and executing this pro-
cedure, enter the foliowing commands:

EICLEAR
EHOME
LOUT

BOOMERANG

BOOMERANG

EIMOVE

RiF INSIDE BOOMERANG
EIF ONEDGE (TURN BACK)
EMOVE

Before calling and executing this pro-
cedure, enter the following commands:

BCLEAR
BEHOME
EOUT

SCALE :TONE

SCALE :TONE
EMOVE

RSOUND :TONE
BRIF INSIDE (SCALE :TONE + 1)
BSOUND :TONE

Before calling and executing this pro-
cedure, enter the following commands:

KCLEAR
BEHOME
EOUT

SPIRAL :LENGTH

SPIRAL .LENGTH

BMOVE LENGTH
BETURN
SPIRAL .LENGTH + 1

Before calling and executing this pro-
cedure, enter the foliowing commands:

RICLEAR
RHOME
BOUT

COIL :N

COIL :N

EMOVE ’
HIF INSIDE (COIL :N+ 1)

BTURN

EMOVE :N

W = Turtle (x2) Key

Before cailing and executing this pro-
cedure, enter the following commands:

ECLEAR .
RHOME
COouT

GROWBOX SIZE

GROWBOX :SIZE

SQUARE :SIZE
GROWBOX :SIZE + 2

SQUARE SIZE
E.REPEAT 4 (SIDE ;SIZE)

SIDE :LENGTH

EMOVE .LENGTH
RITURN

Before calling and executing this pro-
cedure, enter the following commands:

ECLEAR
ECORNER
EOUT

BOXOUT :SIZE

BOXOUT :SIZE

SQUARE :SIZES
E2IN

ETURN BACK
EMOVE 2
BTURN

BMOVE 2
BTURN

BOUT

BOXQUT :SIZE + 4
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SQUARE :SIZE —
EZREPEAT 4 (SIDE :SIZE)

SIDE :LENGTH

EMOVE :LENGTH
EBTURN

Before calling and executing this pro-
cedure, enter the following commands:

RCLEAR
ECORNER
BOUT

DUPLICATE

DUPLICATE

RMOVE

BITURN

CHECK 1

BTURN

RIF INSIDE DUPLICATE

BIF ONEDGE (ITURN BACK)
EMOVE

CHECK :N

EMOVE

RiF COLORED (COPY :N)
EIF INSIDE (CHECK :N+1)
MIF ONEDGE (EITURN BACK)
BMOVE

COPY :N

ETURN BACK
BMOVE :N
EMOVE N
ROUT
ETURN BACK
EIN




BEBMOVE N F
BMOVE N

Before calling and executing this pro-
cedure, carry out the following instruc-
tions:

HMCLEAR
Draw a line or simple shape on the bot-
tom right quadrant of the BOARD.

BCORNER '
MTURN

KEMOVE 14

BTURN LEFT

BOXIN :N

BOXIN :N

BMOVE

EBIF COLORED (BOXIN :N +4)
EIF EMPTY HTURN
R TAKE

BOUT

SQUARE :N

KN

BMOVE 2

NTURN

BMOVE 2

BETURN LEFT

BIF EMPTY ROUT

SQUARE SIZE
MREPEAT AT 4 (SIDE :SIZE)

SIDE :LENGTH

KMOVE :LENGTH
BTURN

Before calling and executing this pro-
cedure, enter the foilowing commands:

BCLEAR
BCORNER
ROUT

PLA

PLAY

SHOW 3
ECORNER
BMOVE 21
BTURN
BMOVE 14
BETURN

" WTAKE BLUE
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DUPLICATE
BREPEAT 1 CHNG-BRD-CLR

SHOW :SQ#

EHBOARD BLACK
BCLEAR
BCORNER
BTAKE GREEN
BMOVE 14
BOUT
BMOVE :SQ#
HCORNER
BMOVE 15
BOXIN .
ECORNER

CHNG-BRD-CLR

KRBOARD BLACK
BBOARD WHITE

CHAIN S

CHAIN :S

RCLEAR
BCORNER

MOUT
LOOP S

LOOP .S

EREPEAT 4 (SIDE :S)

BMOVE 2
MTURN RIGHT
BMOVE 2
BTURN LEFT
LOOP :S

SIDE S

EMOVE S
BTURN

»

FRAME

FRAME

BEGINNING
RIREPEAT 4 LINE

LINE

COLOR
PASSAGE

COLOR

B TAKE

BMOVE

BIF INSIDE COLOR

BEGINNING

BCORNER
EMOVE
BTURN
EMOVE
BTURN LEFT
BOUT
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PASSAGE

HIN
BTURN BACK
BMOVE
BMTURN LEFT
BOUT

Before calling and executing this pro-
cedure, enter the following commands:

BCLEAR
RCORNER
BOUT

MAZETRIP :N

Before calling and executing this pro-
cedure, do the following:

1.  Drawrandom line segments on the
BOARD.

2. KHOME

3. HETAKE a color that is neither the
color of the board nor the color
of the line segments you have just
drawn.

To call the procedure type in MAZE
TRIP 1

MAZETRIP :N

EMOVE

EIF COLORED (AVOID :N)
BIF EMPTY DRAW
MAZETRIP N

AVOID N

EREPEAT .N MTURN
TRIP :N+ 1

DRAW

RIOUT
BN




Summary of Tiny Logo Terms

Commands

EMOVE, EBTURN, BIN, BOUT
RHOME, KECORNER, EBOARD
BTAKE, RCLEAR

ESOUND
RREPEAT, BIF
ELEARN, HEDIT, BLIST

Numbers

G to 99 inclusive (positive numbers only)

Colors Directions Conditions
WHITE - RIGHT INSIDE
BLACK LEFT ONEDGE
RED BACK COLORED
GREEN NORTH EMPTY
YELLOW SOUTH |

BLUE EAST

VIOLET WEST

Index of Reports and Error Messages

Report

BAD COLOR: ‘command’

BAD COMMAND: ‘L. ..

BAD CONDITION: ‘ElIF . ..

BAD DIRECTION: ‘BTURN datum’
BAD VALUE: ‘command’

DATA MISSING: ‘procedure call’
DONE

| CAN LEARN NO MORE
| CAN'T CONTINUE . . . SORRY

Meaning

see COLOR.

see COMMAND.

see CONDITION

see DIRECTION

see numeric expression.
see procedure call.

Turtle has completed performing the
given instruction.

see LEARN.

~ Not enough memory to complete the

" given instruction.

| CAN'T FIND ‘variable’

1 DIDN'T LEARNM ‘procedure name’
NOTHING TO LIST!

REPEAT WHAT? ‘RRREPEAT . . .
STOPPED

TO0O MUCH DATA: ‘procedure call’
YOU TAUGHT ME THAT
‘procedure name’ USED

> MISSING: ‘instruction’

see variable.

see procedure call or EEDIT.
see L.LIST.

see REPEALT.

Turtle stopped (see LEMOVE), or wés
stopped by “.".

see procedure call.

see RLEARN.

see EDIT.

see instructing expression.
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IMPORTANT NOTICE OF DISCLAIMER
REGARDING SOFTWARE -

Microdistributors International, Inc., does not warrant this software to
be free from error or will meet the specific requirements of the end user.
The end user or consumer assumes full responsibility for any decisions
made or actions taken based on information obtained by using
Microcomputers software.,

MICRODISTRIBUTORS INTERNATIONAL, INC. EXCLUDES
ALL WARRANTIES, BOTH EXPRESSED AND IMPLIED,
REGARDINGTHEWARRANTY OF MERCHANTABILITY
AND PERFORMANCE OF ANY SOFTWARE FOR A
PARTICULAR PURPOSE. THE SOFTWARE IS MADE
AVAILABLE ON AN "AS IS BASIS.” THERE ARE NO
WARRANTIES WHICH EXTEND BEYOND THE FACE HEREOF.

IN NO EVENT shall Microdistributors International, Inc., be liable to
anyonc for direct, incidental, or consequential damages in connection
with the purchase or use of any Microcomputers software.

Some states have different limitations on implied warranties. The
above exclusion may not apply to you in those states.
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