
( 

(* 

( RM NIMBUS 

RM LOGO 



( 

Discrepancies in the RM Logo Reference Manual 
Reference Section 

a r c l , a r c r 
The angle of arc is limited to + 360 degrees, not mod 360 as with 
the other "radial" commands, 

b l o a d 
If you bload the same extension more than once, identical sets of 
routines will be loaded, as shown by the b l o a d e d command, 

b u i l d 
It is possible to use build to edit an existing procedure, but not 
possible to use e d i t to build a non-existant procedure, 

c o l o u r , s e t c , b g , s e t b g 
When real numbers are supplied to s e t c or s e t b g , only the 
integer part (mod 16) is used, 

f e n c e 
The fence is one-way: if a turtle is outside the screen area before 
f e n c e is issued, it is possible for the turtle to enter the screen 
again. The fence then becomes active, 

j o i n 
The maximum length of any single Logo word is 63 characters. If 
you use j o i n , or any similar command, to create a word of more 
than 63 characters, a word of exactly 63 characters will be 
produced, 

p e n n o r m a l , p e n r e v e r s e 
These primitives do NOT lower the pen as stated in the manual. 

/ power n u m b e r l number2 
If numberl <= 0 and number2 is not an integer, an error is 
generated, 

r e a d f i l e d 
When using this primitive, if any special Logo character is found 
in the line that is being read, the line is truncated from the point 
of the character. The next r e a d f i l e d command starts with the 
next line in the file, 

s e n s e 
If a turtle hits the edge of the screen, with sense on, Logo does 
NOT perform a throw ' t o U c h t u r t l e . It does a t h r o w 
• f e n c e , 

t o u c h , p o i n t 
These two primitives only work within the screen area. 
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Addenda 

Other Chapters 

Page 7.3 

Line 5 of the procedure check.key should be: 
i f : b u t t o n = »b [backward 10] 

Page 10.5-6 J 

' " " " " " " ' " ) 
The variable : o b j e c t s (used in the procedure s c a n . l i s t ) 
should be the variable : names. 

Page 11.7 

There is an error in bracketing in the example 
delete.records, from. file. Lines 3, 6 and 7 should be: 

unless infile: filename [say [cannot 
find] <+ :filename escape] 

unless closefile:filename [say j 
cannot close] <+ :filename escape] 

unless erasefile:filename [say 
[cannot erase] <+ :filename \ 
escape] 

Page 16.7 ) 

The interrupt mentioned on the fourth line from the bottom 
should be OD1 hex and NOT OC1 hex as stated. 
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Freface 

Preface 

RM Logo is a full and versatile language. 
This book, RM Logo, and the accompanying 
'Beginning RM Logo' provide: 

• an introduction to the RM Logo language 

• an introduction to using RM Logo on Nimbus 

• a language reference 

• a quick reference card 

The aim is for you to understand Logo quickly and easily 
and to use the extra features provided in RM Logo. 

Beginning RM Logo by Hilary Shuard and Fred Daly, 
is available from Research Machines, PN 14393. It 
gives an introduction to RM Logo. 

This book, RM Logo, is divided into two sections and 
an index: 

• a Concepts section 

• a Logo primitives section 

• index 

The Concepts section consists of sixteen chapters which 
progress quickly from starting with Logo to introducing 
the special features of RM Logo. Many example programs 
are included for you to try out, and are given in the 
following format: 



J 
The 1: prompt 

Anything following the 1: is to be typed in by 
you. 

Long Lines > 
Some Logo lines are longer than the width of these 
pages. Any indented Logo lines in this book are a 
continuation of the previous line, to be typed in 
without pressing the <ENTER> key. If the 
line is longer than the screen width, it 
appears on the next screen line. 

Procedures 
Logo procedures are shown with a bui Ld command, a 
blank line and then the text as it appears in the edit 
window. You will need to type in all of the text 
except for the first line (which results from the 
bui Ld command). 

The first chapter includes <ENTER> at the end of the 
Logo lines to remind you to press the <ENTER> key. 
Later chapters leave it out. 

) 
The Primitives section is the reference part of the book. 
It lists all of the Logo primitives in alphabetical order, 
the special Logo characters, keywords and signals. Some 
examples are included to show how the words are used in 
programs. 

The index is at the back of the book but it covers only 
the Concepts section. As the primitives are listed in an 
alphabetical order, they are easy to find without the 
additional task of looking in an index. 

The Logo examples in the book have been tested but we 
cannot guarantee a perfect performance when you use them. 
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Logo is a computer language that originated in the 1960s 
and has kept growing in popularity. It originated as a 
language reflecting a philosophy of learning: beginners 
start with little understanding but, through learning, 
become increasingly more sophisticated. In turn, Logo has 
become a full language, offering a complete range of 
activities but retaining its one original founding 
principle: it is easy to use. 

Logo can be used without any knowledge of the internal 
workings of the computer, and without any other 
specialized knowledge. You can start to make things 
happen with instructions such as forward and backward. 
Such words carry their every day meaning into the Logo 
language and help to make it simple to use. 

Turtle graphics are sometimes believed to be the whole of 
Logo. The graphics are certainly important, generating 
much of the enthusiasm for Logo. The turtle is a marker 
on screen which allows you to draw pictures — but the 
opportunity exists for you to add a floor turtle (a 
mechanical device which moves around on the floor in 
response to Logo instructions). RM Logo is also able to 
let you use up to eight turtles on screen at the same 
time, to change the shape of the turtle (to a bicycle for 
example) and to let turtles sense other events happening 
on screen. 

Logo's ease of use is especially beneficial in an 
educational environment because Logo doesn't ask for 
specialized knowledge or experience. For example, turtle 
graphics lets you draw pictures on screen without needing 
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to know about coordinate geometry. However, you are 
likely to learn without realizing it as you explore Logo! 
For example, you might learn by experiment that the turtle 
takes 360 steps to completely turn around. In finding out 
this, the idea of 360 degrees in a complete turn is also 
suggested. 

Logo instructions are carried out immediately after you 
type them in. Interest is maintained by actually seeing 
things happen after typing an instruction. If you want a 
set of instructions to be carried out together then you 
can put them into a procedure. One of the features of 
Logo is the way one procedure can call another, and 
RM Logo will let you run a number of procedures in 
parallel. 

RM Logo is a versatile language and the aim of this book 
is to let you find and use the full features of the 
language. 

Your RM Logo Disk and Guides 

You will have received a disk called the RM Logo Disk. 

(As with any such distribution disk, the contents must be 
copied to another 'working' disk which is used. Then, if 
your working disk is lost or damaged, another copy can be 
made from the master.) 

This disk contains all the files needed to use RM Logo and 
to demonstrate its capabilities. 

The files that RM Logo needs to work are: 

LOGO.EXE — the Logo interpreter 
PWORDl.OVR — the Logo editor 
START.LGC — the standard Logo environment 
PROWORD.EXE — to use the Logo editor outside of Log 
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These are accompanied on the disk by some demonstration 
files. These have the file extension . def 

An explanation of how to load and run the demonstration 
files follows in the section, 'Loading, Running and Saving 
Files'. Demonstration files are treated just like files 
or procedures that you have created yourself. 

As well as this guide which briefly introduces RM Logo and 
includes a reference section of the language, an 
introductory book is available from Research Machines: 
Beginning RM Logo by Hilary Shuard and Fred Daly, 
PN 14393. 

Starting Up 

On a Network Nimbus 

If you have a Network Nimbus, it is assumed that 
everything has been prepared by the Network Manager for 
you to use RM Logo and that you can join the following 
instructions where they specify you type: 

logo 

O n a Standalone Nimbus 

Your Nimbus should be switched on and displaying either 
the initial Welcome screen or a drive prompt (such as A>). 

• When Nimbus is displaying the welcome screen and a 
message Welcome—Please supp ly an o p e r a t i n g system 
insert the Logo working disk into a drive. 
Either amend the date and time or press <ENTER> 
twice to keep the date and time shown. 

The drive prompt of the drive holding the 
Logo working disk appears on the screen. 

J 
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• If you start with a drive prompt on the screen, make 
sure that your Logo disk is either in that drive or 
can be accessed from it. 

Following the screen prompt, type: 

Logo 

and press the <ENTER> key. 

You are now in RM Logo! 

The screen should be clear except for 1: in the top 
lefthand corner. The prompt 1: indicates that Logo is 
waiting for you to type a command at the keyboard. When 
Logo replies to you on screen, the 1: prompt doesn't 
appear. In the examples in this book, use the prompt to 
distinguish between Logo's responses and the instructions 
you type in. You type in everything following the 1 : . 

The position of the 1: prompt in the top left corner 
indicates that you are in text mode: you cannot draw 
graphics in this mode. However, by typing: 

1: clear-screen <ENTER> 

the screen changes to display a triangle shape at the 
centre. This triangle is called the turtle and indicates 
you are in graphics mode. All but five lines at the 
bottom of the screen are used for drawing with the turtle. 
The five lines are reserved for commands (text). 
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/ 
Text characters appearing in graphics mode are double the 
width of text characters typed in text mode or through the 

/ Logo editor. 

( Leaving Logo 

When you want to leave Logo, type: 

1: e x i t < E N T E R > 

or 

1: goodbye <ENTER> 

This will return the screen prompt which existed before 
you typed Logo to enter into the Logo system. However, 

t before leaving Logo, remember to save your procedures that 
you might want to use again. 

If you only want to get out of a running program or 
procedure, press the <ESC> key. The message Stopped! 
appears on screen. 

Loading, Running and Saving Files 

Files are 'containers' for your programs or procedures. 
Each of the demonstration files for example contains a 
program to demonstrate features of RM Logo. A list of 
these files can be seen on screen by typing: 

1 : demofiLes 

Each can be loaded typing the filename preceded by 
Load ' For example, load the demonstration file 
cage.def by typing: 

1 : Load ' cage.de f 
1 : 
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Logo returns the prompt 1: to show the file has been 
successfully loaded. If the file can't be loaded then an 
error message comes on screen to indicate why. 

The contents of the demonstration files are run by typing the 
filename. These are the same as the name so file 
cage.def can be run by typing: 

1 : cage 

The above file has already been saved but if you create 
programs or procedures that you want to keep, use the 
save command to transfer them to disk. 

Introducing Logo 

Logo Primitives 

textscreen and clear-screen are words which 
do a specific action in Logo. Such words are known as 
primitives and are built into Logo. When you type a 
primitive as a command, you need to press the <ENTER> 
key to make it take effect. 

Primitives introduced or connected with material in 
following chapters, are listed at the end of each chapter. 
If they are listed, but not included in the chapter, then 
they will be explained in the reference section at the end 
of this guide. Primitives are important because they act 
as basic building blocks for more complicated commands. 

Some primitives need no other information to perform their 
actions. For example: 

clearscreen 
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Others need inputs which you can change to get different 
effects. For example: 

f o rward 50 

This moves the turtle forward by a fifty steps. 

backward 27 

This moves the turtle backwards by a twenty-seven steps. 

Lef t 90 

This turns the turtle left by a ninety degrees. 

r i g h t 43 

This turns the turtle right by a forty-three degrees. 

Notice there is a space between the primitive and its 
input. Try omitting this and see what happens. Logo will 
warn you with an error message and you can then retype the 
correct line. 

( 

Procedures 

( 

( 

( 

( 

( 

You can build new Logo commands from any commands that 
Logo already knows. These new commands are called 
procedures and they are created using the bui Ld primitive. 
For example, the following procedure draws a square. 

Type: 

1 : buiLd 'square <ENTER> 

1.7 
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The screen changes to the following format: 

FKEYE 

normal 

shift 

alt 

MOV 

00 
E0 
DEL 

00 
0D 
CMD 

SB 

<LR> 

char 

word 

line 

AUDT 

line 

page 

text 

# COMMANDS * 

Swap case 

Ins marker 

Go to mark 

[menu 

of 

more] 

square 

This is the edit window and RM Logo is now in edit mode. 
The cursor is positioned under the first letter of the 
procedure name: in this case square. 

Now you can type in the 
rest of the procedure square. 

repeat 4 [ r i g h t 90 forward 50] 

If you make a typing error then remove it by 
pressing the <BACKSPACE> key. This rubs out the 
character to the left of the cursor. (More 
editing commands are explained in Chapter 4, 
Using the Editor. 
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The complete edit window containing the procedure squa re 
looks like this: 

FKEYS 

normal 

shift 

alt 

MOV 

00 
EH 
DEL 

00 
OD 
CMD 

SB 

-4LR*-

char 

word 

line 

AUDT 

line 

page 

text 

# COMMANDS* 

Swap case 

Ins marker 

Go to mark 

[menu 

of 

more] 

square 
repeat 4 [ r i g h t 90 forward 50] 

Leave edit mode and return to graphics mode by pressing 
the escape key marked <ESC>. Now you can run the procedure 
by typing: 

1: square<ENTER> 

If you want to change the contents of squa re you can do so 
using e d i t ' s qua re or bui Ld ' squa re . The contents will be 
displayed and you can change them using the keys described 
in Chapter 3. 

Try creating another procedure to draw a triangle. The 
bui Ld command will take you into the edit window. 

1: buiLd ' tr iangLe<ENTER> 

The following text is the body of the procedure and, 
except for the first line, will need to be typed in by 
you. 
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t r iang Le 
repeat 3 [forward 80 l e f t 120]<ESC> 

So far procedures have been made using primitives. 
However, procedures can also be built up of other 
procedures. For example, procedures squa re and 
t r i ang Le can be used to create another procedure 
house: 

1: bui Ld 'house 

house 
square 
r i gh t 90 
t r i ang le 

Produce the picture by typing: 

1: house 

All the following examples in this guide are shown with 
the bui Id command, a blank line, and then the text 
as it appears in the edit window. 

Abbreviating Primitives 

Logo allows you to type short forms of some primitives. 
For example, instead of forward you could type f d. 
The short forms of primitives are given under the 
description of each primitive in the reference part of 
this book. 

Logo also allows you to type a number of primitives on the 
same line, if you wish. If you keep on typing when you 
reach the end of the line, text will continue onto the 
next line. 
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For example, instead of typing the following: 

1 
1 
1 
1 
1 
1 

forward 50 
Left 120 
forward 50 
Left 120 
forward 50 
Left 120 

you could type: 

1 
1 
1 
1 
1 
1 

fd 50 
Lt 120 
fd 50 
Lt 120 
fd 50 
Lt 120 

or 

1 : f d 50 Lt 120 f d 50 Lt 120 f d 50 Lt 120 

You can also link commands together with and, for example: 

1 : fo rward 50 and r i g h t 45 

This is mainly used to make Logo more readable. 

Words and Lists 

Logo words are similar to words of spoken languages in 
that they consist of characters. For example: 

• c a t 
'computers 
'Train 
•2and3 
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Notice that they all start with a single quotation mark 
but there isn't a terminating mark. This tells Logo that 
the string which follows is a word. You can use the 
character ' on its own to show a word with no characters 
in it (called the empty word). 

You can join words to form longer words and split them up 
to form shorter ones. These operations are covered in 
detail in Chapter 9. 

A list consists of zero or more elements surrounded by 
square brackets. Each element can be a Logo object: a 
number, a word or another list. For example: 

[cats dogs b i rds ] 
CCa bl [c d ] ] 
[a b CaCc]] d] 
c : 
You can handle lists in the same way as words: they can 
be printed, broken into smaller lists or joined to make 
longer ones. In fact, some primitives will operate upon 
words and lists. For example: 

1: say teats dogs b i rds ] 
cats dogs birds 

1 : say 'cats 
cats 

Lists are described in more detail in Chapter 9. 

Names 

Logo names can consist of letters, numbers and punctuation 
characters. Logo primitives (listed in the reference 
section of this book) can be written in upper or lower 
case, but those you define yourself need to be in lower 
case. Upper case characters slow Logo down a little. All 
the Logo examples in this book are given in lower case. 
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Use punctuation characters and underlines to make names 
more readable. Spaces cannot be used within a name 
because they are used to separate different items such as 
procedure names and inputs. 

equi L a t e r a l . t r i a n g l e 
i s o s c e l e s ^ t r i a n g l e 

You have already come across one method of assigning 
names: when defining a procedure, you name both the 
procedure and its inputs. You can also name constant and 
variable items by using the make primitive. For example, 
the following command gives the name ang le a value of 90: 

1 : make 'ang le 90 

Here, the make primitive creates a 'box' and gives it 
the name ang Ie. It then puts the value 90 into the 
box. If you now want to look at the contents of the box, 
you prefix its name with : (dots), as shown below: 

1 : say :ang le 
90 

You can also look at the contents of a named object by 
using the va lue primitive. For example: 

1 : make ' ang le 90 
1 : say va lue ' ang le 
90 

This may seem more long-winded than using dots and in 
cases like the one above it is. However, va lue allows 
you to do things you can't do with dots. For example: 

1 : make 'bathroom [ba th s i nk towel 
rubber .duck ] 

1 : say va lue f i r s t [bathroom k i t c h e n bedroom] 
bath s i n k towe l rubber .duck 
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Numbers and Arithmetic 

Logo numbers consist of a string of one or more digits and 
may contain a decimal point. You must not precede them 
with a quotation mark because they are not words. 

You can perform arithmetic upon numbers and two types of 
operators are available. 

Infix operators go between the items and include 
+ (add), — (subtract), / (divide) and * (multiply). For 
example: 

1 : say 10 * 13 
130 

Prefix operators go before the items and include 
a d d , d i v i d e , m u l t i p l y and remainder. 
For example: 

1 : say add 10 13 
23 

Other functions available include cos, p i , s i n 
and tan . 

Special Characters 

This section describes characters which have a special 
meaning in Logo, for example: 

• : [ ] 

) 

1 

* 
If you want to use any of these special characters as 
ordinary characters in text, you must prefix each one with 
the special character (\) whenever it is used. The escape 
character will be printed by pr i nt but not by say. 

' 
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Quotation mark or ' 

This indicates that what follows is to be used as a 
word or a name. It is not the name of a procedure so it 
can't be run! 

Dots o r : 

This refers to the contents of a variable. 

Square brackets or [ ] 

These are used to surround a list. Note that words in the 
list do not necessarily start with a quotation mark. 

Backslash or \ 

( 

( 

( 

( 

( 

( 

This is the special character indicating that the 
subsequent character is to be treated as an ordinary text 
character and not a special character. For example: 

1 : say 'CathyVs.shoes 

will show as Cathy' s .shoes on the screen. Try it without 
the backslash to see the difference. 

The sequence \\ prints as\. 

\ can also be used to give the corresponding character of 
subsequent hexadecimal digits. For example: 

1: say '\01 <ENTER> 

produces a face character. 

Round brackets, parentheses or () 

( 

( 

These are used to group items of an expression into the 
order in which you want Logo to evaluate them. 
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Comment o r ; 

Comments in a program are preceded by a semicolon. For 
example: 

i f :x = 0 Estop] ;Finished 

Setting Up A Logo Microworld \ 

) 

1.16 

You may want to alter or reduce the facilities that Logo 
offers, or extend them to produce a Logo learning 
environment, or microworld. You can: 

Redefine some of the primitives to change their effect. 
For example, you could redefine f orwa rd so that 
forward 10 moves the turtle by 100 steps 

• Treat some of your procedures as 'primitives' which 
cannot be edited by users 

• Rename primitives for use with procedures from other 
dialects of Logo 

• Create a news file whose contents are displayed 
whenever someone starts up the system 

The actions needed are described in Chapter 15. 

) 
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Chapter 2 
Graphics 

Introducing RM Logo Graphics 
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Logo's immediate appeal is due largely to its graphics. 
RM Logo is a very powerful version of Logo that lets you 
use the fast and powerful graphic facilities of the 
RM Nimbus. 

Logo is an excellent language for learning and exploring 
programming because it gives you a symbol to think with; 
the turtle shows you where you are and which way you are 
going. You can make the turtle turn, move in straight 
lines or arcs; drawing, not drawing or erasing as it goes. 
You can define the shape of your turtle, make it print its 
shape and make it invisible. 

The first section of this chapter describes Logo's Turtle 
Graphics, including most of the actions possible with one 
turtle. Multiple turtles are explained in Chapter 13. 

This is followed by an explanation of using colours. You 
can choose the colours of the turtle, of the lines it 
draws and of the background it draws on. 

As well as turtle graphics, where your instructions move 
the turtle from its present position, Logo has absolute 
graphics, where the screen is defined as a set of 
coordinates which your instructions draw to. The final 
section of this chapter describes this use. 

( 
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Turtle Graphics ! 

Type c Learscreen to go into graphics mode. The 
graphics screen has a turtle shape in the centre and the 
bottom five lines are reserved for text. To clear 
pictures from the graphics area, use the command c Lean. 
Text can be wiped off the writing area at the bottom of 
the screen using c Leantext. 

i 

The area that the turtle can be seen to move in is the 
grid shown above. You can put a boundary around this area 
using fence which will stop the turtle going out of the 
area. When fence is not applied, the turtle can move out 
of the area and out of sight. 

Directing and Moving the Turtle 

The simplest and probably the most used commands to move 
the turtle are forward and backward. The turtle 
moves either forwards or backwards in the direction it is 
pointing. 

The turtle has a pen which can be lowered to mark wherever 
the turtle moves (drop) or raised so that the turtle moves 
without tracing its direction (Lift) . The pen is usually 
down when you enter Logo. 

Following the command c Learscreen, the turtle points 
"north" or up towards the top of the screen. The 
direction that the turtle points is called its drawing 
heading and measured in clockwise degrees from "north". 

2.2 
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Typing: 

1: r i gh t 90 

turns the turtle to face "east". 

Left, r i g h t andse th are all commands that 
change the direction that the turtle is pointing. 
Explanations of how to use them are covered in the 
reference section. 

You can set the direction for the turtle to move without 
changing the direction it is pointing. The direction the 
turtle moves in is known as the movement heading and can 
be changed using s e td i r. The turtle's initial speed, like 
the movement heading, is preset to zero degrees. Use 
s e t speed to make it move. For example: 

cs 
se td i r 90 
setspeed 20 

the turtle will move to the "east" while pointing "north". 

Whenever you want the turtle to stop moving, reset it's 
speed to 0. To return it to the centre of the graphics 
screen, use the c e n t r e primitive. 
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Changing the Turtle Shape 

The turtle has appeared until now as an arrow shape but 
this can be changed. A new shape can be created using 
def i neshape and taken up by the turtle using the 
command s e t s h a p e , or by using the procedure esh .def 
given on your RM Logo Disk. The following is an example 
of the first method. 

You might find it easiest to draw out the shape on paper 
before you actually use def i neshape. The following 
steps show you how to define a house as a turtle shape. 

• Draw the shape out on a grid. Your shape should be 
drawn a sensible size to move around the screen. The 
house has been drawn on a grid 4 x 5 units 

) 

) 

i 

) 

• Fill in the cartesian coordinates for each point. 

) 
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• Write out the coordinates as a list. This list 
follows the name of the shape, house. 

The whole command can be completed now. 

1: defineshape [house [ -8-12] [8-12] [8 -4 ] [0 4] 
[ - 8 - 4 ] [ - 8 - 1 2 ] ] 

The last coordinate pair are the same as the first so that 
the shape is 'closed'. 

To change the current turtle's shape to the new one, type: 

setshape 'house 

To get back to the original turtle shape, type: 

t e l l 1 
vanish 
t e l l 1 

The t e l l 1 command shows you are directing turtle number 
one. You can have up to eight turtles on the screen (see 
Chapter 14), numbered 1 to 8. 

You can also choose to make the turtle disappear from view 
us ingh ide tur t l e .Br ing it back into view with 
showturt le . 

Using Colour 

RM Logo allows you control over the: 

turtle colour 
pen colour 
background colour 

(but the border colour surrounding the Logo screen remains 
the same). 
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You can change and check the colours using the primitives: 

bg 

colour 

pc 

setbg 

setc 

setpc 

Returns background colour 

Returns current turtle colour 

Returns pen colour 

Sets background colour 

Sets current turtle colour 

Sets pen colour 

The table below shows the numbers associated with colours: 
Number Colour 

0 black 
1 dark.blue 
2 dark.red 
3 purple 
4 dark.green 
5 dark.cyan 
6 brown 
7 light.grey 
8 dark.grey 
9 light.blue 

10 light.red 
11 magenta 
12 light.green 
13 cyan 
14 yellow 
15 white 

The colours you can get on your monitor depend on the 
monitor you are using. The full range of colours listed 
above can be seen on a monitor capable of generating all 
sixteen colours. You might otherwise be using a colour 
monitor which displays eight of the colours, or a 
monochrome monitor giving sixteen shades of grey. 
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You can use colour numbers in commands. For example: 

1: cs 
1: setbg 1 

will change the background colour to dark blue. 

( 

You may find it easier to remember the colours by name 
rather than by number. The procedure co Lours. Lgp 
on your RM Logo disk allows you to use the names of the 
colours as well as the number. For example: 

1: cs 
1: setbg dark.blue 

will change the background colour to dark blue. 

If you try se tbg cyan and se tbg magenta you 
will see that cyan is greenish blue and magenta is 
crimson. 

XOR Plotting 

There are two ways of drawing on the screen: 

• destructive overdrawing the default 

• non-destructive overdrawing (XOR or exclusive OR 
plotting) 

"With destructive overdrawing, you draw over anything that 
is already there, and the colour of the new drawing 
replaces the covered part of the old. Non-destructive 
overdrawing merges the colours of the new and old. 

If you want to plot colour in the non-destructive mode, 
you do so by giving the penreverse command. For example: 

1: setpc 14 
1: penreverse 
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gives non-destructive plotting in yellow. You can return 
to the default over plotting by using pennorma L. 

The turtle shape is always drawn in non-destructive mode. 

It is also worth pointing out the colour drawn by the 
turtle's pen depends on the background colour. A black 
background will guarantee an accurate turtle colour. 

Absolute Graphics 

The movement primitives forward, back . Left 
and r i g h t all move the turtle relative to its current 
position. If you wish, you can move the turtle relative 
to the system of coordinates shown below by using the 
primitives s e t x , s e t y andse tpos . 

y 
93 
I 

-159 ^ 0 158 

-y 
- 9 4 

andse tpos C—159 —94] moves the turtle to the bottom 
left corner of the screen (without drawing a line). 

Logo allows you to draw a line between any two points on 
the screen using Li ne, and to draw coloured points on the 
screen using s e t po i n t . 
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Summary of Primitives 

arcL 
Draws left hand arc 

a r c r 
Draws right hand arc 

bg 
/ Returns background colour 

c e n t r e , c e n t e r , ( c t ) 
Moves turtle to home position 

c lean (cL) 
Clears graphics area of screen 

cLeantext 
Clears text area of screen 

c l e a r s c r e e n (cs ) 
Clears screen 

colour ( co lour ) 
Returns turtle colour 

def ineshape (dsh) 
Defines turtle shape as list 

Graphics 

di r • 

drop 

eraser 

fence 

fenceq 

fill 
Fills area of screen 

forward (fd) 
Moves turtle forwards 

heading 
Returns turtles drawing heading 

h i d e t u r t l e ( h t ) 
Hides turtle shape 

l a b e l 
Prints text in graphics area 

Returns direction of movement 

Drops turtle's pen 

Erases lines over which it passes 

Prevents turtle going off screen 

Tests if f ence has been used 
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> Lef t ( L t ) 
Turns turtle to left 

Lift \ 
Lifts turtle's pen 

Line 
Draws line on screen \ 

near 
Tells you if turtle is close to another turtle 

nofence \ 
Allows turtle to move off screen 

nosense 
Cancels sense command \ 

pc 
Returns current pen colour 

penreverse (px) \ 
Lowers the turtle's pen to draw in XOR mode 

po in t 
Returns position of current point on screen 

revereseq 
Tells you if turtle's pen is reversed 

r i g h t ( r t ) \ 
Turns turtle to right 

rubber 
Erases lines which turtle passes over \ 

sense 
Turtle senses presence of another turtle or change in 
background colour \ 

se tbg 
Changes background colour 

s e t c 
Changes turtle colour 

s e t d i r 
Changes turtle's direction of movement 

se th 
Changes turtle's direction of drawing 

se tpc 
Changes pen colour 

s e t p o i n t 
Sets a coloured dot on screen 

) 

) 

) 
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se tpos 
Changes turtle's position to [x y] 

s e t shape 
Changes current turtle shape 

se t speed 
Gives turtle a constant speed 

se tx 
Moves turtle in x direction 

s e t y 
Moves turtle in y direction 

shape 
Returns current turtle shape 

shapedef 
Returns shape as a list 

shapes 
Returns list of shapes defined 

s h o w t u r t l e ( s t ) 
Makes turtle visible 

speed 
Returns turtle's current speed 

stamp 
Stamps a shape on screen 

t e l l 
Addresses subsequent commands to named turtle(s) 

t e x t s c r e e n ( t s ) 
Reserves screen for text 

t o ld 
Returns name of current turtle 

touch 
Returns the background colour under the pen 

towards 
Returns heading and distance to named point 

t u r t les 
Returns list of active turtles 

upq 
Returns ' t rue if pen is up 

vani sh 
Removes turtle(s) from list of active turtles 

wrap 
Wraps turtle movement around screen ? 11 
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wrapq 
Tells you if wrap has been selected 

xcor 
Returns turtle's x coordinate 

ycor 
Returns turtle's y coordinate 
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Chapter 3 
More On Procedures 

Procedures allow you to approach programming problems in a 
structured and logical way. You can break a complex 
problem into its smaller components, and tackle the 
smaller problems by building procedures to solve each one 
separately. Use of procedures encourages a structured 
approach that often leads to efficient, elegant programs 
that are easy to check and easy to develop. 

Some languages, including Pascal and Logo, allow you to 
store your procedures independently, and so to build up a 
library of the procedures you want to use repeatedly. 

In Logo, procedures will run without a calling program so 
you can test them as you build them. You can edit and 
delete them, or you can treat them exactly like the 
primitives. It may be helpful to think of building a 
procedure as "teaching Logo a new command". 

Building and Scrapping 

You build procedures using the bui Ld primitive described 
in Chapter 1. If you want to, you can delete them from 
the workspace by using scrap. 

Listing Available Procedures 

You can get a list of all the procedures you have copied 
or created in the workspace by using t i t Les. 

1: say t i t l e s 
square t r i ang le polyspi 

( 
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Using Inputs to a Procedure 

Primitives such as forward and Left use inputs to know 
what precise action to take: for example, forward 55 for 
the turtle to go forwards 55 units. Your procedures can 
have inputs too. 

Change the procedure square in Chapter 1 by typing: 

1 : e d i t 'square 

so that it looks like: 

square ' s i d e 
repeat 4 [ L e f t 90 fo rward : s i d e ] 

This allows you to change the size of the square each time 
the procedure is used. Here is the screen picture after 
running first square 50 and then square 75. 

?. : 

This is what happens. :si de in the first line creates a 
'box' called si de. When you run the procedure, the value 
following the procedure name goes into the 'box'. The 
value in the box is used whenever :s i de appears in the 
procedure. So, when you type in: 

square 50 
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( Logo takes the number 50 and puts it into the box. It 
then uses the contents of the box as the value for the 

/ primitive forward in the line 
repeat 4 Cleft 90 forward : s i de ] . 

( The colon : is called dots in Logo and it indicates the 
contents of something (in this case the box called si de). 

t If you want, you can have a number of inputs to a 
procedure. For example: 

1: bui Id ' rectangle 

rectangle "s idel 's ide2 
repeat 2 [forward :side1 r i gh t 90 

forward :side2 r igh t 90] 

This procedure would need two inputs to run. For 
example: 

1: rectangle 30 60 

If you only give one input by mistake, an appropriate 
error message will appear on the screen, rec tang le 
will take the first two inputs if you give more than two 
numbers, and appear to ignore the others. 

Getting Results from Procedures 

Your procedures can also return values after 
doing tests or calculations. They do this using the 
r e s u l t primitive. For example, the following procedure 
calculates the square of a number and returns the result: 

v 
1: build 'number.square 

number.square 'no 
result :no * :no 
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The full stop is used in numbe r . squa re to make 
it more readable. You can't use a space for this purpose 
here; if you did, number would be used as the procedure 
name. 

When you give this procedure a number as an input, it 
outputs the square of the number and you can print this 
using say: 

1 : say number.square 13 
169 

Renaming Procedures 

If you want to call a procedure by another name, use the 
primitive rename. 

rename 'po lygon " s i x . s i d e d . f i g u r e 

This completely erases the name po Lygon and the procedure 
takes the new name s i x . s i d e d . f i g u r e . 

However you can rename a procedure during an edit by 
replacing the old name with the new name. This gives you 
two copies of the procedure: one as it was before the 
edit with the old name and text; one with the new name 
and edited text. 

If, instead, you want to give the procedure an alternative 
name and still let it be known by its original name, you 
can use a L i a s. For example: 

a l i a s ' s i x . s i d e d . f i g u r e 'hexagon 

will let you use either of the names hexagon and 
s i x . s i d e d . f i g u r e for the previous procedure. 
When you change the contents of one, you change the 
contents of the other too. 
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Procedures as Lists 

/ Sometimes, you might want to manipulate a procedure in the 
form of a list, def i ne allows you to create a procedure 
in this way and t e x t lets you list it in the same form. 

/ For example: 

1: define [[square.number 'no] [result :no * :no]] 
1: say square.number 12 
144 

1: print text 'square.number 
[[square.number 'no] [result :no * :no]] 

The input to def i ne consists of a list of lists. The 
first list holds the procedure's title line. The rest 
consist of each procedure line in the form of a list. 

def i ne is most useful when you want to write procedures 
which define other procedures. It isn't worth using 
def i ne to build a procedure from command level: if the 
procedure is a big one, you are likely to make mistakes by 
mismatching the square brackets. Use bui Id instead for 
the procedures 'built' from commands. 

An example of the use of def i ne follows. It 
effectively runs a procedure as you are defining it. 

1: bui Id create 

create 'name 

def ine p u t f i r s t :name g e t . l i n e read l i s t 

1 : bu i Id get . l ine 

get .L ine ' t ex t 
i f : t ex t = [ q u i t ] [ r e s u l t [ ] ] 
run : tex t 
result putfirst :text get. line readlist 
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When you now use c r e a t e , each Logo line that you type in 
will be executed and then stored. When you type qui t , the 
procedure will be created. You cannot have inputs to the 
new procedure in this version of c r e a t e . For example: 

1: create 'new.house 
t r i ang le 
r igh t 90 
square 
qu i t 

Summary of Primitives 

a l ias 

bu i ld 

bury 

Renames procedure but remembers old name 

Invokes the editor 

define 

edit 

edi t list 

edlist 

expose 

rename 

scrap 

titles 

text 

Buries procedures so that they cannot be edited, 
listed, saved, renamed or deleted 

Defines procedure in the form of a list 

Invokes the editor \ 

Invokes the editor to edit a list and returns the list 
in the form it was given i 

Invokes the editor to edit a list and returns the list 
as a list of lists 

Unburies procedures 

Renames a procedure 

Destroys a procedure 

Returns list of (unburied) procedures 

Returns definition of a procedure as a list 

) 
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Chapter 4 
Using the Editor 

The RM Logo editor is used to create and change your 
procedures. It can be called from either text or graphics 
mode. If you want to know more about any of the keys 
mentioned in this chapter, please refer to your Nimbus 
Owners Handbook which gives a full description of the 
Nimbus keyboard. 

When you use bui Ld to create a procedure, the editor 
screen is displayed and it looks like this: 

FKEYS 

normal 

shift 

alt 

MOV 

00 
00 

DEL 

00 
on 
CMD 

SB 

•«LR* 

char 

word 

line 

AUDT 

line 

page 

text 

# COMMANDS* 

Swap case 

Ins marker 

Go to mark 

[menu 

of 

more] 

When you type in the lines of your procedure, they will 
appear in the central "window". 
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Function Keys For Editing 

The keys on the left of the keyboard marked <F1> to <F10> 
are function keys and are used to edit text in the window. 

They are displayed on the left side of the edit window, 
not with the numbers <F1> to <F10>, but showing their use: 

cursor movement 
(left right up and down) 

MOV 

00 
00 

text deletion 
(left right up and down) 

DEL 

00 

special command keys 
CMD 

SB 

Text at the top of the window tells you the effect of 
pressing one of these function keys either on its own or 
while pressing the <SHIFT> or <ALT> keys. 

FKEYS 

normal 

shift 

alt 

-«LR* 

char 

word 

line 

AUDT 

line 

page 

text 

# COMMANDS* 

Swap case 

Ins marker 

Go to mark 

[menu 

of 

morel 
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The Editor 

The top row 
(identified by the word "normal" at its left hand 

/ side) shows the effect of pressing a function key on 
its own. 

/ For example, pressing <F1> moves the cursor one 
character to the left and pressing <F9> changes the 
case of the character underlined by the cursor. 

The middle row 
(identified by the word "shift") shows the effect of 

/ holding down the <SHIFT> key and then pressing a 
function key. 

r For example, using <SHIFT> and <F1> moves the 
cursor one word to the left. Pressing <SHIFT> 
and <F6> deletes one word to the right of the cursor. 

The bottom row 
(identified by the word "alt") shows the effect of 

/ holding down the <ALT> key and then pressing the 
appropriate function key. 

/ For example, using <ALT> and <F1 > moves the 
cursor to the start of the current line. <ALT> 
and <F6> deletes text on the line to the right of the 

/ cursor. 

The best way to become familiar with these keys is to type 
in a simple procedure and then try using them. Once you 
have practised and have a basic understanding of their 
use, you will find the screen text a useful quick 

/ reference. 

Editing with Numeric Keys 

The numeric keypad on the right of the keyboard can also 
be used in editing. It is quite easy to anticipate what 
happens but here is a table of the keys and their actions: 
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Editing Action 

Move cursor one character to left 

Move cursor one character to right 

Move cursor up one line 

Move cursor down one line 

Move cursor to beginning of text 

Move cursor to end of text 

Move cursor up one page 

Move cursor down one page 

Delete character under cursor 

Delete character to left of cursor 

Key 

m 
FZ 

\ 
8 
t 

"x 

c 

2 
\ 

/ 

i 

Iro 
9 

PS UP 

-

c 

3 
PGDN 

7 

\ 

-

C 
DEL 

7 

:> 

-

ED 
) 
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Editing a List 

One helpful feature of the RM Logo editor is the way it can 
be used to edit lists. If you want to edit a list, use 
the primitive ed L i s t and follow it with the name or 
actual list. The entries in the list will then be 
shown in the editor window in the following way: 

1 : make ' n e w l i s t e d l i s t Cab cd Ce f g ] ] 

FKEYS 

normal 

shift 

alt 

MOV 

00 
00 

DEL 

00 
on 
CMD 

SB 

•4LR* 

char 

word 

line 

AUDY 

line 

page 

text 

# COMMANDS * 

Swap case 

Ins marker 

Go to mark 

[menu 

of 

more] 

ab 
cd 
e f g 

After amending the list press <ESC> to leave the editor. 
The list can be printed on screen in its amended form. For 
example: 

1: p r i n t :newl is t 
[ [ ab ] Ccd] [e f g h ] ] 

Leaving an Edit 

You can get out of the editor and preserve your procedure 
by pressing <ESC>. Alternatively, you can leave the editor 
and destroy what you typed by pressing <F10> and then < A > . 
The procedure or list will still exist as it was before 
the editing. 
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Errors In Your Editing 

Certain errors (notably unmatched brackets) have to be 
corrected before you can exit from the editor using <ESC>. 
In this case, an error message will appear on the bottom 
line of the screen and you won't be able to leave the 
editor (other than by using the <F10> and < A > keys) until 
you find the error and correct it. 

It is also worth pointing out that you mustn't break up 
Logo instructions that need to be on one line. For 
example, the b r a n c h . . . case command must be on one line. 
Long lines are shown in this book by indenting the 
continuation lines. For example: 

branch :x>0 [ r esu l t ' p o s i t i v e ] case :x=0 
[ r esu l t ' zero] defaul t [ r esu l t 'negat ive] 

should be typed in on one line without a carriage return: 

If you keep typing into the editor window, text moves out 
of the window on the left to allow you to see that you are 
continuing to type on the same line. 

Summary of Primitives 

bu i ld 
Invokes the editor 

e d i t 
Invokes the editor 

e d i t l i s t 
Invokes the editor to edit a list and returns the list 
in the form it was given 

e d l i s t 
Invokes the editor to edit a list and returns the list 
as a list of lists. 
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Chapter 5 
Changing the Flow of Control 

The simplest programs "start at the beginning, go to the 
end and then stop" — their instructions are carried out 
one after the other and they may be said to have a linear 
flow of control. For example, the following simple program 
gives the eight steps necessary to draw a square. 

1 : fo rward 50 
1 : Lef t 90 
1 : fo rward 50 
1 : Lef t 90 
1 : fo rward 50 
1 : Lef t 90 

There are three structures which enable you to write 
complex programs without having to itemise every step. 

Logo allows you to write just one instruction, telling the 
computer to do the repetition, either for a given number 
of times, or forever. 

You can tell the computer to carry out instructions only 
if certain conditions apply, and to carry out other 
instructions if not. 

You can also build procedures that call themselves, 
probably using conditions to test whether they should 
stop. This is called recursion. 

These three ways of determining the order that 
instructions are obeyed enable you to write powerful 
programs quite simply. You define the logical sequence 
of instructions and then tell the computer to do the work. 
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Repetition 

You can repeat a list of commands a number of times using 
the repea t primitive. For example: 

1: bu i ld 'square 

square 

repeat 4 [forward 50 Left 90] 

1 : bu i ld 'spinning.squares 

spinning.squares 
repeat 6 Cleft 60 square] 
The repea t lines tell Logo to obey the list of primitives 
inside the [ ] brackets 4 and 6 times, respectively. 

If you want to, you may separate commands by using and. 
For example, you could change spi nni ng. squares 
to the following: 

1 : ed i t 'spinning.squares 

spinning.squares 
repeat 6 Cleft 60 and square] 

Using and also gives you fuller and more helpful error 
messages if you make a mistake. 

If you aren't sure how many times you want a list of 
commands to be repeated, you can use fo reve r : 

1: bui Id "polygon 

polygon "angle 's ide 
forever Cforward :side l e f t :angle] 
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This will repeat the commands inside the [ ] brackets 
indefinitely and draw a closed shape. You can stop the 
turtle drawing by pressing <ESC>. The type of figure is 
determined by : ang Le; for example, a value of 90 draws a 
square, a value of 60 draws a hexagon. The size of the 
figure depends upon : s i d e . 

Using Conditionals 

We use the word if in everyday speech. For example: 

'If we have some eggs, I'll make an omelette.' 
'If Father Christmas comes down the chimney, the trip 
wires will get him!' 

Sometimes, it appears with otherwise: 

'If there's anything decent on television, I'll watch 
it, otherwise I'll switch it off.' 

Each of these sentences starts with a test or condition 
which is either true or false. After that, there is an 
action which will be taken if the condition is true. In 
the last case, there are two actions: one is taken if the 
condition is true, the other if the condition is false. 

Logo has an i f statement, as well, and it is called a 
conditional. For example: 

1 : b u i l d 'compass 

compass 
if heading = 0 Csay 'north] 
if heading = 90 Csay 'east] 
if heading = 180 Csay 'south] 
if heading = 270 Csay 'west] 
if heading = 360 Csay 'north] 

1: repeat 360 Cright 1 compass] 
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This prints out the main compass points as the turtle 
turns. Each i f statement tests for a condition (for 
example, headi ng = 0) and takes an action if the 
condition is true. 

In the example, there is only one action and it is held 
within the [ ] brackets. You could, if you wanted, have 
two sets of [ ] brackets and this would correspond to the 
second form of if: (if...actionl, otherwise...action!). 

For example: 

1: bui Ld 's ign 

sign 'number 
i f :number < 0 [ r esu l t 'negat ive] 

[ r esu l t 'posi t i v e ] 

Here, if the condition : numbe r < 0 is true, the 
contents of the first [ ] brackets are obeyed; if it is 
false, Logo obeys the contents of the second [] brackets. 
For example, try running s ign 14 and s ign —20. 

Two other conditionals similar to i f are available in 
RMLogo: un le s s and branch. 

un l e s s executes a command unless a condition is true. 

branch is a little more complex and is described in the 
Reference part of this book. 

There are also two other conditionals which are similar to 
repea t a n d f o r e v e r : d o . . . u n t i I a n d d o . . - w h i l e . 

d o . . . unt i I repeats a command list until a specified 
condition is true. The commands are run one or more times. 

d o . . . wh i I e repeats a command list as long as a specified 
condition is true. The commands are run zero or more 
times. 
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One command that sometimes gets you out of a problem is 
g o t o . . . Use it when you need to escape from your 
procedure. 

i f not assertedq :p :v [goto ' t r oub le ] 

trouble:—say Csorry I c a n / ' t help] stop 

t roub le :— is a tag and the goto primitive passes 
control to the command after this tag. goto only works 
within a procedure. If you want to pass control outside 
of the procedure you will need to use th row. 

Try not use goto frequently. Structured programs are 
clear, efficient and easily checked, so it is usually 
better to use procedures. 

RM Logo gives you a wide variety of tests in the infix 
form (for example, = and<) and also the prefix form (for 
example, equa Iq and lessq) . They are described in 
detail in the Reference part of this book. 

Recursion 

Recursion is another way of repeating some actions when 
you don't know how many repetitions are needed. It 
involves a procedure calling itself. For example: 

1: bu i ld ' sp i ra l .square 

spi raI .square 's ide 
forward :side 
r i gh t 90 
sp i ra l .square :side + 2 

If you type something like: 

1: sp i ra l .square 10 
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this will draw lines of increasing size, producing a 
square pattern. The last line is called the 
recursive line or the recursant. 

You can stop Logo drawing lines by pressing <ESC>, but it 
is better if your procedure stops itself using i f: 

1 : e d i t ' s p i r a l . s q u a r e 

spiral.square 'side 
if :side > 150 Estop] 
forward :side 
right 90 
s p i r a l . s q u a r e : s i d e + 10 

Below is an example of recursion using numbers: 

1 : bui Ld ' countdown 

countdown 'number 
say :number 
countdown :number —1 

When you run countdown, the following happens (very 
quickly): 

1 : countdown 4 
4 
3 
2 
1 
0 
- 1 
- 2 

and so on, until you press <ESC>. 
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When you type in: 

1 : countdown 4 

the first line of countdown prints 4 and the next 
line is then executed. This is effectively: 

countdown 3 

and it has the same effect as if you had typed it in from 
the keyboard: it prints 3 and then tells Logo to do the 
following: 

countdown 2 

This carries on until you press <ESC>. If you want to 
stop countdown when it reaches zero, you can do so 
with the following modification: 

1 : e d i t 'countdown 

countdown 'number 
say :number 
i f :number = 0 Estop] 
countdown :number —1 

After running countdown it will end on the screen 
with: 

2 
1 
0 
1 : 

The 1: is the Logo screen prompt of course. 

Here is another numeric problem that needs a recursive 
procedure. It involves the addition of several 
consecutive numbers: 
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1 + 2 = 3 
1 + 2 + 3 = 6 
1 + 2 + 3 + 4 = 10 

1 + 2 + 3 + 4 + . . . + n = . . . 

In each of these cases, the addition is the same as the 
one on the previous line, but one more number is added. 
In other words, the sum of all the numbers up to and 
including n is the sum of numbers up to and including 
(n—1) plusn. 

This can be done in Logo with the following recursive 
procedures: 

1 : bui Ld "sum.n 

sum.n ' n 
i f :n = 1 [ r e s u l t 1] 
r e s u l t :n + (sum.n :n—1) 

or 

sum.n :n 
r e s u l t i f :n = 1 [ 1 ] C:n + (sum.n : n - 1 ) ] 

When run, the procedures produce the same result. For 
example: 

1 : say sum.n 4 
10 
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Throwing and Catching Control 

Control has been shown to move through procedures. Once 
the actions in a procedure have all been completed, 
control either moves to the next procedure or stops if 
there are no more. 

th row and catch are a way of conditionally transferring 
control from a procedure back to another which has been 
marked to receive control. The procedure that throws 
control need not have been completed. The following 
procedures demonstrate this happening. 

1: bui Ld ' top.prog 

top.prog 
catch "rock [mid.prog] ; top.prog catches contro l 
say 'done 

1: bu i ld 'mid.prog 

mid.prog 
say " a l l 
bottom.prog 
say ' l o s t 

1: bu i ld 'bottom.prog 

bottom.prog 
say ' i s 
throw 'rock ;bottom.prog throws cont ro l 
say 'completely 

The program is run by typing top . prog and returns: 

a l l 
i s 
done 
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rock is a signal which bottom, prog throws to the 
procedure that called bottom, prog. If the calling 
procedure can't deal with the signal rock, it throws it to 
the procedure that called it. This action repeats until 
either the signal is caught or the program ends. Throwing 
a signal which is not caught does not give an error. 

The RM Logo system throws signals that you can catch in 
your programs. The two most important of are: 

More information on handling errors with ca tch and 
throw is given in chapter 12. Other system commands 
throwing signals are included in the reference section. 

Summary of Primitives 

awai t 
Suspends calling process until a condition is ' t rue 

begin 
Runs a command in parallel with current process 

catch 
Accepts control from a t h row 

do un t i L 
Runs a list of commands until condition is t rue 

eequalq (==) 
Tests if inputs are exactly equal 

equalq ( eqq ,=) 
Tests if inputs are equal 

escape 
Stops current procedure and any calling procedure 

end 
Stops current procedure 

5.10 

throws a signal on encountering an error. ' a + ' b is 
an illegal sum but catch ' e r r o r [ p r i n t 'a + ' b] 
will print nothing, 

' f ence 
If you have fenced the drawing area of the turtle then 
a signal is thrown if the turtle crosses the edge. 

) 

: 
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forever 
Repeats a command forever 

goto 
Jumps to a given label 

g r e a t e r e q u a l q (geq , >=) 
Tests if first input is greater than or equal to the 
second 

g r e a t e r q ( g r q , >) 
Tests if first input is greater than the second 

if 
Executes one of two commands depending upon the 
state of a condition 

l e s sequa lq (Leq,<=) 
Tests if first input is less than or equal to the 
second 

Lessq ( l s q , < ) 
Tests if first input is less than the second 

p a r a l Let 
Suspends calling process and runs a command 

repea t 
Repeats a command a number of times 

r e s u l t 
Returns result of a procedure 

run 
Runs a list of commands 

s top 
Stops current procedure and returns to calling 
procedure 

throw 
Passes control to the appropriate catch 

unequalq (ueq ,~=) 
Tests if inputs are unequal 

u n l e s s 
Executes a command unless a condition is ' t r u e 

whenever 
Evaluates a test repeatedly and runs a command 
when it is ' t rue. Used in parallel processing 

whi le 
Executes a command repeatedly when a test returns true 
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Chapter 6 
Managing Your Workspace 

Your computer's memory is called its workspace and is used 
/ to hold procedures and variables. You can print the 

contents of the workspace, delete them and modify them 
using primitives described in the first section of this 

/ chapter. 

When you switch off your computer, the contents of the 
workspace are lost, so you need to copy them on to disk if 
you want to use them again without having to type them in 
again. The way you do this is described in the second 
section. 

v The third section shows how you can 'capture' a sequence 
of commands typed in and replay them at any time. 

Finally, the last section describes a number of file 
/ maintenance primitives. 

Manipulating the Contents of your Workspace 

You can display the contents of your workspace on screen 
j using t i t Les. For example: 

1 : say t i t l e s 
/ square t r i a n g l e rhombus 

You can display ("print out") procedures on screen using 
po. To show the contents of one procedure for example: 

1 : po ' t r i a n g l e 
t r i a n g l e ' s t eps 
repeat 3 Cfd :s teps I t 120] 
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Or you can display the contents of several procedures 
together. For example: 

1: po [ t r i a n g l e square] 

Unlike bui Ld and edi t , any word input to po must 
have a quotation mark. 

Alternatively, text will return the contents of a 
procedure in the form of a list: 

1 : text ' t r i a n g l e 

returns: 

[ [ t r i a n g l e "s ide] [repeat 3 
[ f d :s ide I t 120] ] ] 

If you want to delete a procedure, you can do so using 
scrap: 

1 : say t i t l e s 
square t r i ang le rhombus 

1: scrap [ t r i a n g l e rhombus] 

1: say t i t l e s 
square 

Preserving your Work on Disk 

You can copy your procedures onto disk using the save 
command. They are then preserved when the computer is 
switched off. For example, the following command saves 
all your procedures in the fileshapes.Lgp: 

1: save 'shapes. Igp 
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Now, when you switch on your computer again, you can load 
the procedures back into workspace by typing: 

1 : Load 'shapes.Lgp 

A//of the procedures in the file shapes will be loaded. 

Replaying a Sequence of Commands 

You can make a record of everything typed using the 
d r i b b l e primitive. For example, if you type: 

( 

( 

( 

( 

( 

( 

( 

( 

( 

all subsequent commands will be written (dribbled) to the 
file s e s s i o n . If this file already exists, the 
commands will be added to the end of it. 

When you type nod ribbLe, dribbling will stop. 

If you now want to replay the sequence of commands typed 
in, just type: 

1 : r ep lay ' sess ion 

The replay will stop when the end of the file is reached. 
If an error occurs, the file will continue to be read. 

If you want to ensure that the replay stops when an error 
occurs, you must use consu I t : 
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File Maintenance Operations 

At some point you will want to do some or all of the 
following operations: 

• Delete (or erase) a file 

• Rename a file 

• Look at the disk directory 

The primitive e rasef i Le allows you to do the first 
of these. For example: 

1 : erasefiLe 'shapes.Lgp 

will erase the file shapes , if it exists, and return the 
value ' t r u e. If not, it will return the value ' f a l s e . 

To rename a file you use renamef i Le. For example: 

1 : renamefiLe 'shapes.Lgp 'newshapes.Lgp 

changes the name of the file shapes to newshapes. 

You can return the contents of a disk directory to your 
program, in the form of a list, using thedi r e c t o r y 
primitive. 

di r e c t o r y takes one input in the MS-DOS format but 
remember that the * and : characters are special to Logo; 
a backslash character \ is needed to protect them. For 
example: 

1: p r i n t d i rec to ry ' \ * . lgc 
or 
1: p r i n t d i rec to ry 'shapes.\* 
or 
1: p r i n t d i rec to ry ' \b: \* . lgp 
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Summary of Primitives 

consult 
Replays command file and stops on error 

d r i b b l e 
Writes all subsequent commands to a command file for 
replay 

dr ibb leq 
Tests whether session is being recorded 

e r a s e f i l e 
Deletes a file 

keep * 

load * 

po 

p r i n t 

Saves named procedures in a file 

Loads procedures from a file 

Prints contents of procedures 

Prints text on screen including list brackets and 
special characters 

renamefi le 
Renames a file 

r ep lay 

save * 

say 

scrap 

text 

Replays a command file and ignore errors 

Save procedures in a file 

Print text on screen without list brackets 

Erase a procedure from workspace 

Return procedure in the form of a list 

* These are Logo library procedures, loaded and buried 
when you enter Logo. See Chapter 15 for more details. 
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