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ADDENDUM

Infgrmation on the following primitives ST L
avallable too late for their inclusion L1 Ll o

alphabetical list.

EQUAL PREDICATE
Syntax: equalp object object

Purpose: Outputs TRUE only if the input objects are
equal numbers, 1i1dentical words or identical
lists; otherwise outputs FALSE.

txample: 7equalp 60 5%12

TRUE
?equalp [hello] [goodbye]
FALSE

GET LIST

- Syntax: ‘?7glist propname

Purpose: Outputs a list of all ob jects: 4m . the

workspace that have the input property in
their property lists.

Example: ?make '"one "two "three
’7glist "two B
one

2glist '".DEF
| square triangle]

EEEER

GENERAL INTRODUCTION

This manual 1is divided into two sections. Section A

introduces some of the more common commands of Dr. Logo
and each 1is accompanied by some simple examples.
Section B details all the Dr. Logo commands that are

available on EINSTEIN, again with short examples.

Dr. Logo has a vocabulary of approximately 200 words,
called primitives. Some are for arithmetic operations,
some for graphics and others for creating and changing
lists of information. One of the most powerful
features of Dr. Logo is that new words (called
orocedures) can be added to the vocabulary using a
sequence of primitives. The language encourages a well
structured style of programming on the user.

The examples in Section A use only some of the many
orimitives that are available. However, they will
indicate the versatile nature of Dr. Logo and provide
'food for thought' when developing your own programs
and experimenting with some of the commands given 1n

Section B.

This manual serves merely as an introduction to Dr.
Logo and the following books are recommended for a more
detailed understanding of the language.

Meet Dr. Logo Tutorial
Dr. Logo Language Reference Manual




SECTION A General Instructions

When using the EINSTEIN computer with Dr. Logo, three
of the keys on the keyboard generate characters which

are different to those indicated on the Kkey caps.
These are as follows:

LANGUAGE INTRODUCT ION

Loading Dr. Logo

Dr. Logo 1is located on side A of the Einstein Syuloem
Master Disc. It is recommended that this is copied onto Key cap symbols Dr. Logo characters
another disc before attempting to use Dr. Logo. (Hee
DOS/MOS manual, page 40). - [
- ]
Z \

Insert the disc containing the file LOGO.COM in drive 0O
and press CTRL-BREAK to load the Disc Operating System

(DOS) in the normal way (See page 28 of 'An
Introduction to Einstein').

In the following examples, the characters to be entered
by the user are underlined; the computers response 1S
shown in normal type. Fach line entered by the user
should be terminated by pressing the ENTER key, except
when in edit mode. Care should be taken when typing, to
include spaces as required. Spaces are used to separate
primitives and associated characters. If you make

typing mistakes wuse the DEL key to erase the last
character entered.

Type LOGO and wait until the program 1s loaded. A sign
on message similar to the following should appear.

Welcome to
Z80 DR. LOGO, EINSTEIN VERSION 1.0
Copyright (c) 1983, Digital Reasearch,
Pacific Grove, Califon1ia.,

To exit a program use the ESC key: the computer will

Dr. Logo 1s a trademark of then reply with the message 'stopped’'.

Digital Research

= —_—
- -

Please wait Arithmetic
After a short delay, the screen will clear and a '7' Arithmetic operations can bDbe performed using '*' to
will be displayed at the top 1lefthand corner of the represent 'multiply' and ' ' tO represent 'divide'.
screen., This 1s the Dr. Logo prompt and indicates
that the machine is awaiting instructions. e.g. ?2(2 + 3) *5

29 |

To exit Dr. Logo type bye and then press ENTER whenever
the ? prompt appears. This will return the computer to
DOS.




Calculations can be performed from within a program

using the pr (print) primitive. To draw graphics on the screen, use the ss (split

screen) primitive. This divides the screen into two

e.g. ?pr 6 + O areas; the lower part for commands; the upper part for

15 drawing the graphics. To change the screen back to
normal, use the ts (text screen command).

Commands and Turtle Graphics
Graphics are drawn using a 'turtle' to guide a 'pen'

A command is a line of instructions terminated about the screen, The main commands for moving the
pressing ENTER. If Dr. Logo cannot iile ol : . ‘y turtle are fd (forward), bk (backward), rt (right) and
typed, an error meéssage 1s displayed. anat 1S 1t (left). These primitives are followed by a number,

degrees for the 1t and rt commands, and steps for the

e.q. hello fd and bk commands.

I don't know how to hello

e.g. ?ss
?fd 50
21t 90
?fd 50
?bk 50
?rt 180
773 50

The screen is divided into steps as
following diagram.

shown in the

i -'_127 - +127

This will draw a T - shape on the screen.

NOTE: In split screen mode the lower portion of the
screen cannot be used for plotting graphics. If the
setscrunch command is used the vertical co-ordinates
will be modified.

e.g. ’setscrunch 1.5

O T S L Wy e e W e . i LT ST T b

This would set the vertical axis to -64 to +64, the
horizontal axis would remain set to -127 to +127.

Having drawn a pattern it may be necessary to erase it.
This 1s performed by the c¢cs (clear screen) primitive.




It may also be necessary to move the turtle without

drawing a line. This is achieved using the pu (pen up)

command., Normal turtle drawing is restored using the
pd (pen down) command.

€.g0. ?CS clear screen
21t 90 fd 50 left 90°, forward 50 units
?Ehnbk 150 pen up, back 150 units
?pd fd 50 pen down, forward 50 units

This will draw two separate horizontal lines.,

In drawing some patterns it is desirable to not see the

turtle. This can be achieved by ht (hide turtle) and
can be made to reappear with st (show turtle).

Another primitive that 1S useful when

creating
repetitive patterns is repeat. This requires two
inputs; a number and a list of instructions in square

brackets,

€. ?EE
’repeat 4 [fd 50 rt 0]

This will produce a square on the screen.

Procedures

A procedure 1is a series of instructions and can be
defined using the primitive to.

e.g. 7to square
srepeat 4 [fd 30 rt 90]

M

send
square defined

Note the > prompt is used by the computer to indicate

you are required to enter a command as PaArt of a

6

procedure. The end primitive returns the system to the
? prompt after issuing the message 'square defined'.

Now, whenever square 1s typed, a square will be drawn
on the screen. In this way new words can be added to
Dr. Logo's vocabulary.

Procedure names may not contain spaces and cannot be
the name of a primitive.

Editing a Procedure

Having created a procedure 1t may be necessary .to
modify it at some stage. This may be performed using
the ed command 1in the following form: ed '"procedure.
The procedure will then be 1listed on the full text

screen.

€.0. ?ed ''square
To square
repeat 4 [fd 50 rt 90]

end

The phocedur*e may then be edited by moving the cursor
to the character to be changed and then retyping and/?r
deleting, as appropriate. Note the editor 1is always 1in

the 'insert' mode so that any new characters wil‘l ‘be
added at the cursor position rather than overwriting

existing text. The cursor movement and screen display
can be further manipulated by using the CTRL key. A
full list of control codes are given 1in Appendix A.

When you are satisfied with the text press CTRL-C to
leave the editor and change the procedure to the



version you have just typed. If it is required to oxil
without making any changes to the procedure use the [4HC
key.

Note: It 1s also possible to screen edit the name of
the procedure so as to create a new procedure.

Loading and Saving Procedures

Having defined a procedure it 1is wusually required to
make a permanent record on file. All procedures are
stored 1n the computer workspace and this area can be
transferred to disc by using the command :
save '""filename

A valid filename contains wup to 8 alpha-numeric

characters. This command will write to your disc.
Use a copy of your master disc and set the write

protect tabs to the unprotected position.

~ach time the computer 1s used, the procedures saved on
disc can Dbe recalled using the command: load
"filename. As the program 1s loaded a list of all the
procedures will be displayed as they are loaded into
the workspace.

The workspace contents can be reviewed using the
primitive; pots (print out titles) and po (print out).

e.g. ?pots lists all the procedures 1in the

to sguare workspace
to line
e.g. ?po ''sgquare lists procedure square

to square
repeat 4 [fd 50 rt 90]
end

EEEEEEEERENE

Procedures can be deleted using the er (erase) and the
erall (erase all) primitives.

erases the procedure square

e.g. ?7er '"'square

?erall erases all procedures from the
workspace.

Procedures with Inputs

Procedures may be written that use a variable which is

passed to the procedure when 1t 1s wused. This 1s
achieved by using a colon (:) followed by the variable

name (referred to as the placeholder).

e.g. ?to stair :step
>repeat :step [fd 10 rt 90 fd 10 lt_QO]
>end

stair defined

This example uses the variable 'step' to define the
number of times the repeat 1s executed. To use the
routine type stair followed by a number.

e.g. istair 3

This will draw a staircase with three steps.

More than one input can be used with procedures.,

e.J. ?to vsquare :s1ize
>repeat ffq_:size rt 90 ]
>end

vsguare defined




e.g. ?to squares :a :b :cC
>vsquare :a
>vsquaré_:E
>vsquare :c
>end o

squares defined.

Type squares 50 60 70 to draw three squares on the
screen.

Procedures with Outputs

Procedures that produce a result need a2 method of

presenting that result. This is performed by the op
(output) primitive.

€.g. ?to add :x :y
>0p X + :y
>end
agandefined.

input two values
add and output

This procedure adds two numbers. To use it, type add,

followed by the two numbers, then press ENTER. The two
numbers must be separated by a space.

€.J. ?7add 3 5

8

Recursive Procedures

It is sometimes required to use a procedure to operate
on a list of inputs without having to run the procedure

10
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several times. This may be achieved by wusing the
procedure name within its own definition.

e.g. ?to square :size
>fd :size rt 90

>square :size
>end

square defined

Each time the procedure 1is used the program re—-executes
the procedure again. '

It is a common requirement to test a particular set of

conditions to check for the end of a procedure and then
exit without having to use the ESC key. This can be

achieved with the if and the stop primitives.

e.qg. ?to spilral :size
>fd :size rt 90
>if :size 90 [stop] spiral :size + 3
>end

P, e D sl

This program draws a square spiral using a call to
itself and stops when the size 1s greater than 90
units. Note the use of square brackets to indicate the

instructions that are executed if the condition 1s
true.

e.g. ?spiral 20
Lists

Dr. Logo has a set of commands for dealing with a list
of characters. These include the primitives 1list,
first, 1last, bf (but first), bl (but last) and emptyp
(empty predicate). These are explained in the following

example.

1



The list primitive indicates that a 1list of dtemn in
expected.

I'he primitive 'first' returns the first item in a liat
and the primitive 'last' returns the last item N o
list,

The bf primitive returns the 1list of items less the
first,

The bl primitive returns the 1list of items less the
last,

The emptyp primitive checks the input that follows and
returns TRUE if empty and FALSE if an item exists.

I [ ?to numbers :list
>1f emptyp :list stop
>por first :list )
>numbenr pFJ:list

>end
Note: The Dr. Logo Tutorial and Language Reference
Manuals, referred to earlier, often uses the word

predicate., This means 1logical, as 1n 'predicate

expression' meaning 'logical expression’', THag &8 -
reflected in the primitive by the suffix Pl YOt T A8 |

in emptyp, above (empty predicate - outputs a logical

expression TRUE/FALSE according to the nature of the “

input object).

word Lists and Properties

Dr. Logo can be instructed to print out a sequence of
words using pr and quotation marks (7] s

€.Q. ?pr '"good ''morning"
| good
morning

12

A sequence of words can be enclosed by square brackets
rather than using the quote.

e.qg. ?pr [good morning]
good morning

The list primitive can be used to take two inputs and
create a list.

e.g. ?list "one '"'two
lone two]

To create a list from one or more than two inputs, use
brackets around the whole expression.

e.qg. ?(list "one "two "buckle "my "shoe)
[one two buckle my shoe]

It 1s often required to link a name to another name or
set of information e.g. A persons name and telephone

number. The primitives make and thing are used in this
context.

make uses two inputs; a name and a definition.
thing (or the symbol :) uses the name defined in the
make primitive.

e.q. ‘make '""mark '""573467
?Eﬁ@ng_:mgPK
073467

e.g. ‘make '"team mark david nigel julian
?:team
[mark david nigel julian]

13




The primitive pons (print out names) can be used o
display all the names defined so far.

e.g. ?pons
mark 1s 573467
team is [mark david nigel julian]

The make primitive allows one item to be attached to a

name. Another set of primitives allow a larger number
of 1items to be defined wusing a 'property list'
technique. Each property that is attached to an object

has a value.

€ .. Property List for Telephone Numbers
Ob ject Properties
name code number
Smith Fred 0274 36128
Jones Ken 0512 53266 -1 YOS

The primitives pprop (put property), gprop (get
property value) and plist (print property list) allows
these lists to be generated and listed.

pprop needs three inputs: an object, a property name
and value

gprop needs two 1inputs: an object, and a property name
plist needs one input: an object

e.g. pprop '"Smith '"Name '"'Fred
?pprop '"Smith '"Code "0274
?pprop "Smith '"Number ""36128
?Bprdp "Jones ""Name '"Ken
?Eprop-ﬁjones "Code '"0512
?pprop '"Jones "Number '"53266

14
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8.0, ?gprop 'Smith ''code
0274

€+0s ’plist "Jones
[Number 53266 Code 0512 Name Ken]

Lists and Sentences

Two primitives that allow the user to manipulate lists
of words are lput (list put) and fput (first put). Both
use two 1nputs: an object and a 1list, and add the
object to the last and first items in the list.

€.g. ?fput ”how_Lare you]
[ how are you]
?lput "today [how are you]

[how are you today]

These primitives can be used in conjunction with the bf

and bl primitives to modify the contents of a list of
words.

e.g.  ?fput "where bf [how are you today]
where are you today]

In this example Dr. Logo takes the list 'how are you

today'’ and removes  the first wonrd (but first
primitive). The lput then places the word 'where' in

the first position to give 'where are you today'.

Other useful prigitives used to manipulate lists are se
(sentence) and shuffle.

10




S€ uses two lists as an input and combines them to e
list.

shuffle takes one list as an input and randomly mixer

the elements.

e.g. ?se |mary had] [a little lamb]
[mary had a little lamb]

?shuffle [one two three four]

[ four two three one|

The rl (read list) primitive wait for the user to entep
a line and then prints that line as a list.

e.g. ?to greeting
>pr |Please enter your name]

>pr se [Hello | rl

>end
greeting defined

?greeting

Please enter your name
?Lisa

Helfb, Lisa

Program De-bugging

One of the most useful ways of finding errors in a

program, 1s to step through each instruction one at a
time, The primitive watch, instructs Dr. Logo to

display each line of a procedure and its results, and
walits for the ENTER key to be pressed, before moving on
to the next line.

€+0s ?watch
?square
[1] In square, repeat 4 [fd .50 rt 90 |

16

-
|

The number 1in square brackets indicates the level of
the procedure. A procedure called from another

procedure would be at level 2 etc.

The watch command 1s cancelled by nowatch.

It can be useful to insert pr (print) primitive into

procedures during debugging so that the values of
objects can be monitored during execution. This
technigque can be used with or without the watch
facility.

17



SECTION B

LIST OF PRIMITIVES

This section lists all the primitives that are
avallable, in alphabetical order of description. [ he
command abbreviation that is accepted by Dr. Logo i«
shown in bold type under  the heading Syntax.
Primitives that are marked with an asterisk (*) are
only implemented on EINSTEIN version 2 of the language.

The commands relating to disc drives use the notation
'A' for the left hand drive 'B' for the right hand
side,

The commands used to control the background (setbg) and

foreground (setpc) colours, use the input numbers to
represent the colours as in the following table.

O Transparent 8 Medium Red

1 Black O Light Red

2 Medium Green 10 Dark Yellow
3 Light Green 171 Light Yellow
4 Dark Blue 12 Dark Green

O Light Blue 13 Magenta

6 Dark Red 14  Grey

7/ Cyan 15 Whaite

18

AND
Syntax: and logical.exp (...)
Purpose: Outputs TRUE 1if the result of all input
logical expressions are true.
Example: ?and (3<4) (7>4)
TRUE
?to_Efp s X
>if and (:x > 5) (:x < 9)
> [pr "OK] [pr [not OK]]
>end
ARC TANGENT
Syntax: arctan N
Purpose: Outputs the arc tangent of the input number.
Example: 7Zarctan 2
63.4349488229219
ASCII
Syntax: ascii wonrd
Purpose: Outputs the ASCIL value of the first
character in the input word.
Example: ?Zascii "G

&
7ascii '"'g
103

19



BACK
Syntax:

Purpose:

Example:

BUT FIRST
Syntax:

Purpose:

Example:

BUT LAST
Syntax:

Purpose:

Example:

bk distance n

Moves the turtle 'n' number of pixels in the
opposite direction of its heading.

?bk 50

bf object

Outputs all but the first element in the
input object.

?bf "smiles
smiles
bf [1 2 3]

[2 3]

bl object

Outputs all but the last element in the input
object.

?bl [1 2 3 4]

[1 2 3]

20
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BUTTON PADDLE

Syntax:

Purpose:

BYE

Syntax:

Purpose:

Example:

CATCH

Syntax:

Purpose:

Example:

buttonp paddle“n

Outputs TRUE 1if the button on the specified
paddle (joystick) is down. Numbers in the

range O to 2 1i1dentify the paddle buttons as
follows:

O i1dentifies button on paddle 1
17 1dentifies button on paddle 2

bye
Exits the current session of Dr. Logo.

?bye

catch name instr_list

Traps errors and special conditions that
occur during the execution of the input
instruction list.

>catch "error [+ [] []] pr [I am here ]

I am here
2

Ly



CHANGE FILE

Syntax:

Purpose:

Example:

CHARACTER
Syntax:

Purpose:

Example:

CLEAN
Syntax:

Purpose:

Example:

changef new fname old fname

Changes the name

directory.

’changef 'myfile "yourfile

char n

OQutputs the character
the 1nput number.

whose ASCII value 1is

?char 83
S

clean

Erases the graphic screen without affecting
the turtle.

?7fd 950
7clean

CLEAR SCREEN

Syntax:

Purpose:

Example:

CS

Erases the graphic screen and puts the turtle
at [0 0] heading O (north) with the pen down.

rt 90 fd 50
?cs

22

of a file 1in a diac
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CLEAR TEXT
Syntax: et
Purpose: Erases all text in the

Example:

CONT INUE

Syntax:

Purpose:

Example:
COPYOFF
Syntax:
Purpose:

Example:

COPYON

syntax:

Purpose:

-xample:

contains the cursornr,
cursor 1in

window.

?Epts
2ct

CO <object>

Ends a pause caused

keystroke,

00

copyoff

window that currently
then positions the

the top 1left hand corner of the

by pause, a CTRL-B

or by system word ERRACT.

Stops echoing text at the printer.

copyoff

copyon

Starts echoing text at the printer.

7copyon

23




COSINE

Syntax:
Purpose:

Example:

COUNT

Syntax:

Purpose:

Example:

CURSOR

Syntax:

Purpose:

Example:

COs degrees n

Outputs the cosine of 'n' (in degrees. )

7cos 60
oD

count ob ject

Outputs the number of elements in the input
ob ject

count '"'six
3

?count [0 1 2 3]
4

cursor

Outputs a  co-ordinate 1list, [x y], that
contains the column and line numbers of the
cursor's position within the text window.

cursor

[0 24]

24
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DEFAULT DRIVE

Syntax:

Purpose:

Example:

DEF INE

Syntax:

Purpose:

Example:

DIFFERENCE

Syntax:

Purpose:

Example:

defaultd

Outputs the name of the current default
drive,

?defaultd
A:

define procname defin list

Makes the input definition 118% the
definition of the specified procedure name.

?Eefine "say.h1 [[] [pP lﬂﬁ}]l
’say.hi
Hi!

- a b

Outputs the difference between 'a' and 'b’'.
This character is a prefix or infix primitive

and delimiter.

?— 10 5
&
210 - 5
i

29



DIRECTORY DOT

Syntax: dir <fname>

Syntax: dot co-ord list

Purpose: Outputs a list of Dr. Logo file names on the

default or specified disc, It accepts an
ambiguous file name. |

Purpose: Plots a dot at the position specified by the
input co-ordinate list in the current pen
colour.

Example: ?dip
[ LOGOHELP STARTUP STARS]
7dir "b:
[DRLOGO AVERAGE TOOLS ADDRESSES ]

Example: ?dot [50 10]

[AVERAGE ADDRESSES]
2dir "??2AR??7?7?
[STARTUP STARS]

DOT COLOUR

Syntax: dotc cCo—-ord list

Purpose: Outputs the colour number (0 to 3) of the dot

at the specified co-ordinate 1List, &F -4 4F

the location is not on the screen.,
DIRECTORY OF PICTURES*

- Example: ?dotc [50 10]
Syntax: dirpic <fname> 2, -

Purpose: Outputs a list of picture file names from the

default or specified disc, It accepts an

ambiguous file name. EDIT

Example: ?dirpic
[FLOWER FACE SQUARE]
?dirpic "f?
[ FLOWER FACE]
?dirpic "b:
[ DESIGN STARS PENDEMO]

Syntax: ed <name | name list>

Purpose: Loads the specified procedure(s) and/or

variable(s) into the screen editor's buffer
and enters the screen editor.

[ DESIGN PENDEMO]

Example: ?ed '"box

26
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EDIT ALL
Syntax:

Purpose:

Example:

EDIT FILE

Syntax:

Purpose:

Example:

edall

Loads all the procedures and variables in the

workspace into the screen editor's buffer and
enters the screen editor.

?edall

edf fname

Loads the specified disc file into the screen
editor's buffer or creates a new file and
enters the screen editor with an empty
buffer, |

7edf "startup

EMPTY PREDICATE

Syntax:

Purpose:

Example:

emptyp object

OQutputs TRUE if the input object is an empty
word or an empty list. |

remptyp .
TRUE
?emptyp []
TRUE

?emptyp [ x]
FALSE
?make "x [ ]
‘emptyp :x
TRUE

28

END

Syntax:

Purpose:

Example:

EQUAL

Syntax:

Purpose:

ERASE

oSyntax:

Purpose:

Example:

Example:

end

Indicates the end of a procedure definition.
‘end' must stand alone at the beginning of
the last line.

?to square
>repeat 4 [fd 50
>end

square defined
?

rt 90 ]

TRUE if 'a' and 'b' are equal. This

Character is a prefix or infix primitive and
delimiter.

2= "L OGO " LOGO
TRUE -
21 = 2
FALSE

er procname | procname list

Erases the
workspace.

specified procedure(s) from the

er "box

29



ERASE ALL ERASE PICTURE FILE*

.; s i epall Syntax: erpic fname

i Purpose: Erases all the procedures and variables from furpose: Erases the Specitied picture file(s). LT,
§ the workspace. accepts an ambiguous file name.

i Example: ‘erall ' =xampies Teirpic

[FLOWER FACE SQUARE]
?_d_:'tr"p_‘i(;_ o=
[DESIGN STARS PENDEMO]

ERASE FILE ' cerpic "f7
. [FLOWER FACE]  will be erased from the
Syntax: erasefile fname | diskette in drive A.
Is this what you want (y/n)?n
Purpose: Erases the specified disc file. It accepts ?erplq_”baﬁgiigﬂ
an ambiguous file name. [DESIGN] will be erased from the diskette in
drive B.
Example: Tdip Is this what you want (y/n)?y
| LOGOHELP STARTUP STARS] . ‘erpic "b:?7E?777727
Pdin Mhe [DESIGN PENDEMO] will be erased from the
[ DRLOGO AVERAGE TOOLS ADDRESSES] diskette in drive B. '
erf "logohelp Is this what you want (y/n)?n
?erf "??AR?77? . ?
2erf "b:A?
ERASE NAME =RROR
Syntax: ern varname | varname list '? Syntax: Rrren
Purpose: Erases the specified variable(s) from the Purpose: Outputs a 1list whose elements describe the
workspace. | most recent error.
Example: ?ern [side angle] txample: >catch "error [do.until.error]

>show error

30 31




FENCE

Syntax:

Purpose:

Example:

FILL*

Syntax:

Purpose:

Example:

TO on-screen plotting. The ‘'window' primitive
1s used to remove the boundary,

?fence

?fd 300
Turtle out of bounds

fill

Paints an areg with the current pen colour
Cchanging the dot under the turtle (and all
horizontally and vertically contiguous dots
of the same colour) +to the current pen
colour, using the current pen state.

’repeat 4 [fd 50 pt 90 ]

‘et 60 fd 40

‘pu fd 4
?pd

?st
?fill

32

FIRST

Syntak:

Purpose:

FIRST PUT

Syntax:

Purpose:

FORWARD

Syntax:

Purpose:

Example:

Example:

Cxample:

first object

Outputs the first element of the

ob ject.

input

?First_”zgpta
Z
‘first [1 2 3]
4

fput object object

Outputs a new object formed by making the

first input object the first element in the
second 1input object.

fput "s "miles

e g, e i T ek

smiles
?fput 1 [2 3]
11 2 3]

fd distance_n

Moves the turtle 'n' number of pixels in the

direction of its heading.

?fd 100
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FULL SCREEN

Syntax:
Purpose:

Example:

GO

Syntax:

Purpose:

Example:

fs

Selects a full graphic screen.

?ss
ol -

go wonrd

Executes the line wilithin the current

procedure following a label expression with
the same 1input word.

>go "loop

GET PROPERTY

Syntax:

Purpose:

Example:

gprop name propname

Outputs the property value of the input
property name of the input-named ob ject.

make '"height e

7gprop ”helght ".APV
"§

34
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GREATER THAN

Syntax:

Purpose:

Example:

HOME

Syntax:

Purpose:

Example:

> a b

Outputs TRUE 1f 'a'is greater than 'b'. This
character 1s a prefix or infix primitive and
delimiter,

?> 19 20
FALSE
220 > 19
TRUE

home

Returns the turtle to position 0 O heading
O (north).

?rt 120 fd 100 1t 60 fd 50
home

HIDE TURTLE

Syntax:

Purpose:

Example:

nt

Makes the turtle invisible. Thus speeding up,
and clarifying, drawing.

7t
7fd 50
st
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IF
Syntax: if logical_exp inst 1st inst 1st
Purpose: Executes one of two instruction lists
depending on the value of the input logical
expression, Input instructions must be
literal lists enclosed 1in brackets.
Example: >if (a > b) lpr [a is bigger]]
> lpr [b is bigger]]
INTEGER
Syntax: int n
Purpose: Outputs the 1nteger portion of 'n',
Example: ?int 4 / 3
]
ITEM
Syntax: item n object
Purpose: Outputs the specified element of the input
object.
Example: ?itgm 4 "dwarf

r'\
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KEYBOARD PREDICATE

Syntax: Keyp

Purpose: Outputs TRUE if 2 Character has been typed at
the keyboard and is waiting to be read.
Example: ?to inkey
, Outputs a keystroke if one is ready
>1f keyp [op rcj [op " ]
>end
LABEL
Syntax: label word
Purpose: 1Identifies the line

to be executed after a
'go' expression with the input word.

Example: >label "loop

LAST

Syntax: last object

Purpose: Outputs the last element of the input object.
Example: ?last [0 2 4]

4
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LAST PUT

Syntax:

Purpose:

Example:

LESS THAN

Syntax:

Purpose:

Example:

LEFT

Syntax:

Purpose:

Example:

lput object object

Outputs a new object formed by making the
first input object the 1last element 1in the

second 1input ob ject.

?lput 4 [1 2 3]
[1 2 3 4]

< ab

Qutputs TRUE 1f 'a' 1s 1less than 'b'. This
character 1s a prefix or 1infix primitive and
delimiter.

< 27 13
FALSE
213 ¢ 27
TRUE

1t degrees n

Rotates the turtle 'n' degrees to the left.

71t 90
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LIST

Syntax:

Purpose:

Example:

list object (...)

Outputs a list made up of the input objects,

retains lists' outer brackets (compare with
se).

?(list 1 2 3 4)
[1 2 3 4]

?list "big [feet]
[big [feet]]
?(list)

[ ]

LIST PREDICATE

Syntax:
Purpose:

Example:

LOWER CASE

Syntax:

Purpose:

Example:

Outputs the
characters in lower case.

listp object

Outputs TRUE if the input object is a list.

?lig}p ‘'wonrd
FALSE
?1listp |1 3 5 7]

TRUE

lc word

1input word with all alphabetic

?71c "SHEILA
sheila
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LOAD

Syntax: load fname

Purpose: Reads the named file from
workspace,

Example: ?load "myfile
?load '"b:shapes

LOAD PICTURE FILE*

Syntax: loadpic fname

Purpose: Paints the graphic design saved
named picture file onto the graphics screen.,

Example: ?loadpip ”square
?loadpic ”b:peq@emo

LOCAL
Syntax: local varname (...)
Purpose: Makes the named variable(s)

only to the current procedure
procedures it calls.

Example: >(Eocall”x "y ")

40

the disc into the

the

accessible

and the

-
L
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-
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»
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|
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MAKE

Syntax: make varname object

Purpose: Makes the named variable the value of the

1nput object.

Example:  ?make '"side 50
?:side
20

MEMBER PREDICATE

Syntax: memberp object object

Purpose: Outputs TRUE if the first input object is an

element of the second input ob ject.

Example: ?membgﬂp ”y_”oply
TRUE

‘memberp 't '
FALSE

NAME PREDICATE

Syntax: namep wonrd

Purpose: Outputs TRUE if the input word identifies a

defined variable name.

Example: ?make ”agpkgtfred
?namep "apple
TRUE ‘

4




NODES NO TRACE
Syntax: nodes syntax: notrace
Purpose: Outputs the number of free nodes in the Purpose: Turns off trace monitoring of procedure
workspace (1 node = 5 bytes). execution.
Example: ?nodes Example: ?trace
34363 ?sguare
[1] Evaluating square
’notrace
?square
NO FORMAT
Syntax: noformat
NO WATCH
Purpose: Removes procedure formatting, including
comments, from the workspace. syntax: nowatch procname | procname list
Example: ?noformat Purpose: Turns off watch monitoring of all or
recycle nodes specified procedures.
39487
Example: ?watch
?square
[T In square, repeat 4 [fd 50 rt 90]
NOT ?nowatch
?square
Syntax: not logical exp
Purpose: Outputs TRUE if the input logical

expression outputs FALSE; FALSE if the input NUMBER PREDICATE

logical expression outputs TRUE.

Syntax: numberp object
Example: ?not (3 = 4)
TRUE Purpose: Outputs TRUE if the input object is a number.
?not (3 = 3)
FALSE Example: ?numberp '"two
FALSE
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OR

Syntax:

Purpose:

Example:

OUTPUT

Syntax:

Purpose:

Example:

PADDLE

Syntax:

Purpose:

or logical exp (...)

OQutputs FALSE 1f all input logical
expressions output FALS

7o0r “"TRUE "IRU
TRUE

?or (3 =4) (1 = 1)
TRUE

op ob ject

Makes the 1input object the output of the

procedure and exits the procedure at that
point.

7t0 mult z2a :b
S0P :a * :b
>end

paddle

OQutputs a number that represents a paddle
( joystick) input co-ordinate; numbers in the
range 0 to 3 identify a paddle's position as
fol lows:

O outputs x co-ordinate of paddle 1
1 outputs y co-ordinate of paddle 1
2 outputs x co-ordinate of paddle 2
3 outputs y co-ordinate of paddle 2

PAUSE
oyntax:

Purpose:

Example:

PEN DOWN

Syntax:

Purpose:

Example:

PEN ERASE
Syntax:

Purpose:

Example:

pause

Suspends the execution of the current

procedure to allow 1interaction with the
interpreter or editor.

>if :size > [pause]

pd

Puts the turtle's pen down. The turtle
resumes drawlng.

?fd 20 pu fd 20
7
?fd 20

pe

Changes the turtle's pen colour to 0. The
turtle erases drawn lines.,

?7fd 50
?pe

?bk 50
?fd 50
‘pd fd 50
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PEN UP PRINT OUT

Syntax: P Syntax: po name | name list
Purpose: Lifts the turtle's pen up. The turtle stops

_ Purpose: Displays the definition(s) of the specified
drawing.

procedure(s) or variable(s).

=xample: ?7fd 30

Example: ?po 'square
?pu S
e TO square
?fd 30 repeat 4 [fd 4 rt 90]
?pd fd 30 S
’po ''x
X 18 10
PIECE
Syntax: piece n n object

| i PRINT OUT ALL
Purpose: Outputs an object that contains the specified

elements of the 1input object.

Syntax: poall
e i 5> 5 3 _
xample: ai;ice“§ 6 '"1industnry Purpose: Displays the definitions of all procedures
and variables in the workspace.
?piece 2 4 [a b c d e] MaLE
(b ¢ d] Example: ?poall
PRINT
PRINT OUT NAMES
Syntax: pr object (...)
| | | Syntax: pons
Purpose: Displays the input object(s) on the text
screen, removes lists' outer brackets, Purpose: Displays the names and values of all

follows 1last dinput with a carriage return

. varliables in the workspace.
(compare with show and type).

Example: ?pons

Example: ?pr [a b c]
a b C
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PRINT OUT PROCEDURES
PROPERTY LIST

Syntax: pops
Syntax: plist name
Purpose: Displays the names and definitions of all : :
orocedures in the workspace. Purpose: Ou?puts the oproperty 1list of the named
0D ject.
Example: 7“pops :
Example: ?plist ''square

[.DEF[[] [repeat 4 [fd 4 rt O0]]]]

PRINT OUT TITLES

Syntax: pots PROPERTY PAIRS

Purpose: Displays the names and inputs of all Syntax: PPS

procedures 1n the workspace, . :
Purpose: Displays the non-system property pairs of all

Example:  ?pots ob jects in the workspace.
Example: ?pprop "Kathy '"extension 82
?pps
PRODUCT Kathy's extension 1s 82
Syntax: *ab (...)

Purpose: Outputs the product of 'a' and 'b'. This PUT PROPERTY

character 1s a prefix or infix primitive and

delimiter. Syntax: pprop name propname propval

Purpose: Puts the 1input property painr into the

-xample: Y% 4 6

s L

24 named object's property list.
74 * 6 -
24 Example: ?pprop ''master ”iAPV ”Sgott

?emaster
SCOTL
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QUOT IENT

Syntax: / a b

Purpose: Outputs the decimal quotient of 'a' and 'b'.
This character is a prefix or infix primitive

and delimiter.

Example: 7?7/ 25 5

O
2295/5
o

QUOTIENT

Syntax: quotient ni1 nZ2
Purpose: Outputs the integer quotient of 'n1' and

'n2'. 'n1' and 'n2' are truncated to integers
before dividing.

Example: ?5 / 2

2 oD
?quotient 5 2
2

RANDOM

Syntax: random n

Purpose: Outputs a random non-negative integer
than 'n',

leags

Example: ?Panggm 20
13

00

READ CHARACTER

Syntax: rc

Purpose: Outputs the first characten typed at the

keyboard.
Example: 7make '"key nrcC
X
?:key
X
READ LIST
Syntax: rl

Purpose: Outputs a list that contains a line typed at
the keyboard. The input must be followed by a
carriage return.

Example: ?make "instr_list rl

repeat 4 [de 50 rt Q0]
FE1NStr L1180
[ repeat 4 [fd 50 rt 90] ]

READ QUOTE
Syntax: rqg

Purpose: Outputs a word that contains a line typed at

the keyboard. The input must be followed by a
carriage return.

Example: 7?make "command nrq

repeat 3T[fd“60 rt 120]
? :command

repeat 3 [ fd 60 rt 120]

< §i



RECYCLE
REPRODUCE RANDOM

Syntax: recycle .
oyntax: rerandom
Purpose: Frees as many nodes as possible and X
reorganizes the workspace. ‘urpose:  Makes a  subsequent random  expression
reproduce the same random sequence.,
cxample: ?recycle :
Example: ?random 20
REMAINDER 13
‘rerandom
Syntax: remainder n1 n2 frandom 20
13
Purpose: Outputs the integer remainder obtained when
'n1' is divided by 'n2°'. RIGHT
Example: ?remainder 8 5 Syntax: rt degrees_n
3

Purpose: Rotates the turtle 'n' degrees to the right.

REMOVE PROPERTY
Example: ?rt 90

Syntax: remprop name propname
ROUND
Purpose: Removes the specified property from the
named object's property list. Syntax: round n

—xample: ?remprop "master '".APV “urpose: Outputs 'n "ounded to the nearest integer.

‘remprop "Kathy "extension

Example: round 3/2

REPEAT 2
Syntax: repeat n ins:r_list RUN
Purpose: Executes the input instruction list the input Syntax: run instr list
number of times, | ~
Purpose: Execute the input instruction list.

—xample: ?repeat 4 [fd 50 rt 90 |

“xample: ?make "instr_list [fd 40 rt 90]
run instr_list -

02
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SAVE
Syntax:

Purpose:

Example:

SAVE PICTURE FILE¥

Syntax:

Purpose :

Example:

L

save fname Syntax:
Writes the contents of the workspace to the !- Purpose:
named disc file. _
?save '"shapes -
savepic fname
Example:
Writes the contents of the graphic screen tTO
the named picture file.
?savepic ''circle
?savepic ''b:house
SENTENCE
Syntax:
Purpose:
Example:

o4

SCREEN FACTS

st

Outputs information about the graphic screen
in the form bgcolour screen-state split-size
window state scrunch where bgcolour is the
background colour number of the graphic
screen; screen-state 1indicates splitscreen,
textscreen or fullscreen; split-size is the
number of text 1lines displayed on the
splitscreen's text window; and window state
1ndicates window, wrap, or fence mode.
Scrunch indicates the current aspect ratio of
the graphic screen. |

?setbg 2

2S5

?ggtsplit 20
wrap
?setscrunch 2
?sf ’

[2 SS 25 WRAP 2]

se object (...)

Outputs a list made up

removes 1lists'
list)

of the input objects,
outer brackets (compare with

’make ”instﬂrlist_rl
repeat 4 [fd 50 rt 90]
?run (§§ ”Q§ :iQ§tnﬂlist "ht

00



SET BACKGROUND

SET HEADING

Syntax: setbg n Syntax: seth degrees n
: e ose: T th t * t '
Purpose: Sets the graphic screen background to the w— upﬂ? ; y urt?ei to‘ b iiessine-uala hegf?ng
colour represented by *m' specified by N (in degrees). Positive
humbers turn the turtle clockwise; negative
Example: ?setbg A numbers turn the turtle anticlockwise.
Example: 7seth QO
SET CURSOR R
SET PEN COLOUR
Syntax: setcursor co-ord list
— oyntax: setpc n
Purpose: Positions the cursor at the location
specified by - input rext O Sceraen Purpose: Sets the turtle's pen D the colour
co-ordinate list. specified by ‘'n'.
Example: ?setcursor [30 15] pr '"Hi!
s sexcomomimh SET POSITION
Syntax: setpos co-ord list
SET DISC L
Purpose: Moves the turtle to the position specified 1in
Syntax: setd d: the i1nput co-ordinate list.
' 4 o 2
Purpose: Makes the specified drive the default drive. =xample: ’setpos [30 20]
—xample: 7setd ''b:

Syntax:

Purpose:

Example:

06

SET SCRUNCH

setscrunch n

Sets the graphic screen's aspect ratio to the

1nput number.

- ?setscrunch 1

<Y



SET SPLIT

Syntax:

Purpose:

Example:

SET X

Syntax:

Purpose:

SET Y

Syntax:

Purpose:

Example:

-xample:

setsplit n

Sets the number of lines in the splitscreen's
text window. The input number must be in the
range 1 to 25.

?setsplit 25

SeétX n

Moves the turtle horizontally to the x
Co-ordinate specified by the input number.

?7setx 150
?se?ﬁ -150
sety n

Moves the turtle vertically to the vy
co—-ordinate specified by the input number.

’sety 100
?sety -99

08

SHOW

syntax:

Purpose:

- xample:

show ob ject

Displays the input object on the text screen.
Retains 1lists' outer brackets, Follows the

input with a carriage return (compare 'show'
with 'pr' and 'type').

?show [a b c]
la b c]

SHOW TURTLE

Syntax:

Purpose:

Example:

SHUFFLE

Syntax:

Purpose:

Example:

st

Makes the turtle visible.

?ht
?fd 50
75t

.shuffle list

Outputs a list that contains the elements of
the i1nput list in random order.

?shuffle [1_? 3 4]
[3 2 4 1]

09



SIN

Syntax:

Purpose:

Example:

sin degrees n

Outputs

degrees.

’7sin 30

O

SPLIT SCREEN

Syntax:

Purpose:

STOP

Syntax:

Purpose:

Example:

-xample s

SS

Displays

screen.

78s
’fs

stop

the

d

sine

window

of the

of text

input number of

on the graphic

Stops the execution of the current procedure,

and returns to the top level (the ?

of the calling procedure.

>if remainder

prompt)

X 1y > 5 [stop]

SPrun :anstr_Jlist

60

SUM

Syntax:

Purpose:

Example:

TEXT

Syntax:

Purpose:

Example:

oyntax:
Purpose:

Example:

+ ab (...

Outputs the

character is a prefix or infix primitive and
delimiter.

T+ 2 2
. .
72 + 2
pal

text procname

Outputs

7text "

S um

of

Ial

and

£ < L

This

the definition list of the specified
procedure.

square

[[] [repeat 4 [fd 50 rt 90171

TEXT SCREEN

ts

2ts
?fs

61
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THING

Syntax:

Purpose:

Example:

THROW

Syntax:

Purpose:

Example:

TO

Syntax:

Purpose:

Example:

thing varname

Outputs the value of the named variable.

?make ''varname ''‘gadget
?thing ''varname
gadget

throw name

Executes the line identified by the
name in a previous 'catch' expression.

input

>if remainder :x ::y > O
S [throw '"toobig]
srun :instr._list

to procname 1nputs

Indicates the
definition.

beginning of a procedunre

?to square
>repeat 4 [fd 50 rt 90}
>end

square defined
?

62

TONES

Syntax:

Purpose:

Example

TOWARDS

Syntax:

Purpose:

TRACE

Syntax:

Purpose:

-xample:

-xample:

tones n fregq n;dura
Outputs a note of the frequency and duration

specified in the input note list. The range
of n freq 1s 32 to 10000 Hz. The range of

n_fﬁuwi is 0 to 65535 in increments of 1/60
second.

?tones 450 10

towards co—ord_list

Outputs a heading that would make the turtle

face the position specified 1in the
co-ordinate 1list.

input

?fd 50 rt 90
?towards [0 O]
180

trace

Turns on trace monitoring of procedure
execution, Displays the name of each
procedure as it 1s called and the name and
value of each variable as it 1s defined. It
allows observation of the procedure's
execution without interruption.

?trace
?square
[1] Evaluating square
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TURTLE FACTS

Syntax:

Purpose:

Example:

TYPE

Syntax:

Purpose:

Example:

tf

OQutputs information about the turtle 1in the
form: xcor ycor heading pencolour penstate
shownp

xcor 1s the turtle's x co-ordinate.

ycor 1s the turtle's y co-ordinate.

heading i1indicates the compass direction the
turtle is facing.

shownp 1s TRUE 1f the turtle 1s visible.

penstate indicates PENDOWN (PD), PENERASE

(PE), PENREVERSE (PX), or PENUP (PU).

pencolour 1dentifies the pen's colour number.

?setpos [15 30]

rt 60
7setpc 3
?Bé
?ht

2¢f

[15 30 60 3 PE FALSE

type object (...)

Displays the input object(s) on the text
screen. Removes lists' outer brackets. Does
not follow the 1last input with a carriage
return (compare 'type' with 'pr' and 'show').

?type [a b c]
a b c

04

UPPER CASE

Syntax:

Purpose:

Example:

WALT

Syntax:

Purpose:

Example:

WATCH

osyntax:

Purpose:

- xample:

uc wonrd

Outputs the input word with all alphabetic
characters in upper case.

uc ""sheila
SHETLA

walt n

Stops procedure execution for the amount of

time specified by 'n'. he amount of time =
input number * 1/4 seconds.

?wait 50 pr ""Hi!

watch procname | procname list

Turns on the expression-by-expression
procedure execution monitor that pauses
before the execution of each statement, to

allow interaction with interpreter or editor.

watch
square

[1] In square, repeat 4 [fd 50 rt 90]
’nowatch

?square
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WHERE WORD PREDICATE

Syntax: where Syntax: wordp ob ject
Purpose: Outputs the item number of the most recent

_ Purpose: Outputs TRUE if the input object is a word or
successful 'memberp' expression.,

a number.

Example: ?memberp "r [q r s] Example: ?wordp "hello
TRUE TRUE )
?where ?wordp | ]
< FALSE
WINDOW WRAP
Syntax: window Syntax: wrap
Purpose: Allows the turtle to plot outside the visible Purpose: Makes the turtle reappear on the opposite

~graphic screen after a wrap or fence

| side of the graphic screen when it exceeds
expression.

the boundary.
Example: 7fence td 300

- Example: ?Zwrap
Turtle out of bounds ’rt 10 fd 3000
window ?window
?7fd 300 ?rt 10 fd 3000
7
WORD
Syntax: word word (...)
Purpose: Outputs a word made up of the input words.
Example: ?word ''sun "shine
sunshine
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SEMI COLON

Syntax: -

Purpose: A delimiter which indicates comments to be
ignored by the interpreter.

Example: 7to triangle

>,an equalateral triangle
>repeat 3 [fd 50 rt 120]
>end

triangle defined
?

OPEN BRACKETS
Syntax: (

Purpose: A delimiter which begins an enclosed

expression that contains multiple inputs or
~groups of numeric expressions, and specifies
the order of operations.

Example: ?5,/ 4 +
2iZd
?5 / (4 + 1)
4

CLOSE BRACKETS

Syntax: )

Purpose: A delimiter which ends an enclosed
expression that contains multiple inputs or
groups of numeric expressions and specifies
the order of operations.

Example: ?run (se '"cs :instr_list "ht)

68

QUOTE MARKS

Syntax: o
Purpose: Forces Dr. Logo to interpret
object instead of g2 procedure nam
Example: ?to say.hello :user
>pr '"Hello :user
>end

say.hello defined

’say.hello "Pauline

Hellb Pauline
5

SQUARE BRACKETS
Syntax : | ]

Purpose:

Example: ?mage 'groc. list [ap

?;gﬁoc:list
| apples peaches peas]

Purpose: Forces Or. Logo to interpret
Character as a literal character.

Example: ?pr "\[

[

69

a

a word as an
e,

Delimiters which enclose elements of a list.

ples peaches peas]
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APPENDIX A

OR. LOGO CONTRoL cobe comNQs

Dr. Logo uses the following control C“a;EaCt;;ntommanﬁi
to control screen display and cursof }\Qved s b
enter a control characten _command,ttehcxiey.own e
control key and press the indicated le r

BEG LINE - CTRL-A

L he . o,
Moves the cursor to the beginning of v lin
BS e CTRL-H

i .
Moves the cursor back one space; that ~N, il Moves the
cursor one position to the left.

END ED - CTRL-C
. e :
Ends the editing session; eXx1ts th{;he sécr;iiflte_gizo;;
; 1 th e 1
updates Dr. LOQgO'S workspace‘ w1- . . :
a?l the procedures and variables 1n tp.iﬁ%cree” eq;tor S
suffer. This code is valid only in th€ Screén efditor.

DEL CHAR -  CTRL-F

et C8ition.
Deletes the character at the current Sor PCSit

END LINE -  CTRL-E

Nt :
Moves the cursor to the end of the Curreé line.

70

FS — CTRL-D
Moves the cursor one space to the right.

STOP — CTRL- ==~

OQutside the screen editor, it
terminates the currently

immediate throw "TOPLEVEL).

immediately
executing procedure (an

Inside the screen egairtonr,
1t exits the screen editor without updating Dr.

workspace, discarding any
screen editing session;

with an ed command.

Logo's
changes made during the
retrieve abandoned edit buffer

BS DEL - CTRL-Y

Deletes the ' character to the left

of the cursor
and moves the cursor back one space.,

TAB — CTRL-T

Moves the cursor to the

next tab setting (column
o, 9, 13...) inserting Up to 4 spaces in the current
line.
INS*LF — CTRL =N

Inserts one line feed.
DEL_EOL - CTRL-O

Deletes all characters to the right of the cursor up

to 134 characters towards the end of the line.
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CNTRL LINE -  CTRL-L

Inside screen editor, it readjusts the display so 'th:‘n;
the line currently indicated by the cursor 18
positioned midway down the screen. If the cursor 18
less than 12 1lines from the beginning of the buffer,
the screen editor simply re-displays the screen when
CTRL-L is pressed. Outside screen editor, displgys a
full graphic screen, devoting the monitor to graphics.

CR ~  CTRL-M

Generates a carriage return; enters information 1nto
the computer.

DN LINE -  CTRL-J

Moves the cursor to the next line; in the screen
editor, the cursor moves down one line towards the end

of the buffer.

OPEN LINE - CTRL-N

Opens a new line in the screen editor; 1t 1is equivalent
to pressing CR (Carriage Return or ENTER) followed by

BS (Back Space or CTRL-H).

UP LINE - CTRL-K

Moves the cursor up to the previous 1line; the cursor
moves up one line towards the beginning of the buffer.

INS BK - CTRL-Q

Generates a backslash, \ , and makes Dr. Logo treat a
delimiter character as a literal character. Delimiter
characters are: [ ] () " ¢ =< >+ - * /
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TOP | ~ CTRL- ¢

Positions the cursor at the top or beginning of the
workspace,

SPLIT — CTRL=-S

Displays a 'split screen'; opens a text window on the
graphic screen.

TEXT -  CTRLwT

Displays a full text screen, devoting the monitor to
text.

PGUP -  CTRL=U
Displays the previous page of text in the screen
editor's buffer, the previous 24 1lines towards the

beginning of the buffer.

PGDN ~ CTRL-V

Displays the next page of text in the screen eaitor's

ouffer, the next 24 lines towards the bottom of the
buffer. This code is valid only in the screen editor.

WAIT ~ CTRL-W

Interrupts the scrolling of a text display, waits until
the next keystroke to continue scrolling the display.

BOT - CTRL-X

Positions the cursor at the bottom or end of the file.
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RECALL - CTRL-R APPENDIX B

Transfers text from the buffer: i.e. it redisplays the
line most recently stored in the buffer by a CR

(Carriage Return or Enter) or a DEL EOL (Delete to End
of Line or CTRL-K) keystroke.

DR. LOGO SYSTEM PRIMITIVES

A Dr. Logo System Primitive is preceded by a full stop,

and allows the wuser to control auxiliary hardware
peripherals or look at memory locations,

PAUSE - CTRL-B

Note: These system primitives should be used only by
programmers familiar with assembly language.

Interrupts the currently executing procedure, displays
a pause prompt to allow interactive procedure

debugging. Enter co to continue the execution of the Primitive  Input Definition and Example
interrupted procedure. Enter throw "TOPLEVE to ex1it to |
the outer most level. Enter stop to exit to the prior -contents Displays the contents of the

level.

Jr. Logo symbol space.

.deposit Nt n2 Puts n2 into the absolute
memory location in the current
data segment specified by n1.

.&xamine n Displays the contents of
the absolute memory location
1n the current data segment
specitied by n (byte value).

. 1N port n ' Outputs the current value
of port n (0 to 65535).

-out port ni1 n2 Assigns the value ne teo
port n1 (0 to 65535).

4
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Words

ERRACT

FALSE

PD

PE

PX

PU

REDEFP

TOPLEVEL

TRUE

APPENDIX C

DR. LOGO SYSTEM WORDS

Def

inition

Whe
OCC

oyYS
PEN

PEN

PEN
PEN

Whe
pri

~
pPro

n TRUE causes a pause when an error
urs, then returns to TOPLEVEL.

tem value.

DOWN value of turtle's pen state.

ERASE value of turtle's pen state.

REVERSE value of turtle's pen state.
UP value of turtle's pen state.

N TRUE allows redefinition of
mitives,

throw "TOPLEVEL will exit all pending
cedures, |

System value.
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APPENDIX D

DR. LOGO SYSTEM PROPERTIES

The following 1list shows the property pairs br*. Logo
assigns to global variables, procedures, and other

objects 1in the workspace. A property pair is a
property name and its property value.

Property Name

Property Value

- APV Associated Property Value; the value
of a global variable.

. DEF Definition of a procedure.

. ENL End of a procedure 1line that is
broken by a carriage return and
spaces.

- FMT Beginning of a procedure line that is
oroken by a carriage return and
spaces.

- PRM Memory location of a primitive.

. REM Remark or comments that follows a

semicolon.

« SPC Number of spaces that follow a
carriage return in a broken procedure
line.
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APPENDIX E 48 Varies according to disc error:

o I can't find that drive

0 Drives can only be 1 or 2 sided

0 you need at least 2 drives to do this.
O

DR. LOGO ERROR MESSAGES

(3

Number Message Source and Destination diskettes differ.
o | - 49 (symbol) isn't a parameter.

2 Number too big. 00 I can't (symbol) while loading.
# (symbol) is a primitive. O The file 1s write proteced.
7 Can't find label (symbol). o I can't find the disc drive.
8 Can't (symbol) from the editor.

17 I'm having trouble with the disc.

12 Disc 1is full.

13 Can't divide by zero.

10 File already exists.

17 File not found.

21 Can't find catch for (symbol).

23 I'm out of space,

25 (symbol) is not true or false.

29 Not enough inputs to (procedure).

32 Too few items in (list).

34 Turtle out of bounds.

35 I don't know how to (symbol).

36 (symbol) has no value.

37 Jwithout/(

38 I don't know what to do with (symbol).

40 Disc 1s write protected.

41 (procedure) doesn't like (symbol) as input.

42 (procedure) didn't output.

4.4 I1't!1 Dr. Logo system bug !'!!

(should not occur. Please write to Digital
Research if it does.)

45 The word 1s too long.

40 I don't have enough buffer space.

47 If wants [ ]'s around instruction list.
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