&
.
S

Lompatible VWith
fle (126K Il




Free Replacement

[ you purchase Apple saftwars o manials lhal havs physesl delects. oF svan I
¥Ou damagps hem yoursell, Apple will repiace them al no cost o you. This ofier s

vty years aftar ihe a5 cabe Mal Appke conminues o sell that prosuc o s
dealars, See your focal authorzed Appla dealer for dotails about the Apple BMedia
Exchange Program

Limitation on
Warranties and Liability

Copyright

Even though Apple fss jesied hes manuel and softwans and Nas reviewssd (hair
canlents, nedher ADpa Ao 15 Suppla s maka army walranly oF fepreasiaion, afhar
oxpress or impliod, with 1o this manual or soliwere, thesr quably, parlormancs,
manhoniahibly, o finess of parfcular punpobe. .I'lﬁﬁiflhln.. i manuai and
saftwane are soid "as 8" and you feurchassr are aasming (e onbre nskas o
thaw and perfarmanca. In ro evenl will Appla o s ba liable for
direcl, indirect, inciderial, or consequantal deamageas resuling Fom. any detecl In
the mamugl, even I hey have bean athvisad of he posabilty of such Camages.
In parscaular, ihay shall have na iabilty for any progrems o dasa siored in or used
'H'IEWJ'H proiacts, mcluding the cosis ol Tcowanng of Teprducing thasa programs
ar a8

Thig manual ared 1hs accom N sofhwpne | computar n:-mmrrl;tﬂd
WWnUWthmWWWﬂllmlmmmlm
this marual end sottware may nal ba coplad, inwhola ar in part, without tha writien
consar of Apple, except n the normal use of ;e soffeans :rl:rrl.lkua'hd:;a-
icopy. This auception doas nod allow copies tobe made for othars, whealhear or nod

b all of the matanal purchased (with s Backup copsas) may be sald, given, o ler
o anothar parson. Undar the law, copying includes transiating into anather lnngusge.
Wi iy use he softwars on any compuler wiu, bl extra AR
‘tﬂmﬂﬂhrﬂ'ﬂpdm men‘ﬁﬂhﬂ! Al "I‘.:H‘T!E-I'I'I-Egl purchased
o wlrwy iFys aodbwars (0 be psed on mane Than oas compubar owned by The punchaser,

wcluding & shared-digk syxiem. Conlac! your authonesd Apple dasle Ioe Evlcemation
on mulli-use snssn,

L Compuier Sysiems Inc., 1962, 1684
BEE0 G | heasg
Laching, Cuedec
HET-141

@ Apole f, Ime, 1984
B ro Cerpau.
Cupartina, Catfomin 95014

Apole, the Apple logo, and ProD0OS ame regisiemd irademarks of Apple Compuar, inc.
Simultansousty published in the Unitsd Slates and Canada. A righls resarved.
Reorder Apple Product #A2L4033

o



Apple Logo Il Reference

Manual

L] //3yddy ayj




Sjuajuo? Jo ajqey




. List of Figures and Tables

Xwv

W preface About This Manual

xix How fo Lise This Manual
xxi Visual Cues

. Chapter 1 Introduction

3 What ¥You Meed

4 Getting Help From Logo

5 Typing Logo Instructions

& How Primitives Are Described

._Ehaptar 2 Logo Grammar

11 Praceduras

13 Puncluation and Inputs to Procedures
14 Commands and Operations

15 Variabtes

18 Giobal and Local Variables

17 Understanding a Logo Line

11

&= Chapter 3 Defining Procedures With TO

21 TO
22 END

Table of Contants

21

*



. Chapter 4 Using the Logo Editor 26

26 How the Editor Works

28 Editing Procadures With EDIT

29 Typing and Editing 0 the Editor
29 Maovaing the Cursor

=20 Insarting amnd Deleting Text

31 Getting Out of the Editor

31 Other Ways to Start Up the Editos

B chapter 5 Turtle Graphics 35

38 Changing the Turtle's State
] BACK

37 CLEARSCHEEM

3T FORWARD

38 HIDETURTLE

38 HOME
38 LEFT
38 RIGHT

40 SETHEADING

40 SETPOS

41 SETX

41 SETY

42 SHOWTURTLE

42 Gethng Information About the Turtle's State
43 HEADIMNG

43 POS

44 SHOWNP

45 TOWARDS

45 XCOR

46 YCOR

47 Using the Pen and Screen
4T CLEAN

4T DOT

48 FENCE

48  FILL

el PENDOWN
50 PENERASE
50 PENREVERSE

51 PENLIP
52 SETBG
52 SETPC

53 Wik DOW

v Table of Contents

*




53 WHAPR

54 Getting Information About the Pen and Screen
54 BACKGROUMD

54 DOTPR

54 FEM

%

M chapter 6

55 PEMCOLOR

Tarl-."an;"- énrﬂan Commands 59

60 Primitives Affecting Text on the Screen

(] CLEARTEXT

60 CURSCOR

61 FULLECREEN

a1 SETCURSDR

62 SETWIDTH

63 SPLITSCHEEM

63 TEXTSCREEN

63 WIDTH

B3 Special Control Characters That Change Screen
Use

63 CONTROL-L

84 CONTROL-5

84 CONTROL-T

£l Chapter 7

Words and Lists . 67

67T Words: Some Ganeral Information
68 Lists; Some Genaral Information

68 Breaking Words and Lists Into Piecas
70 BUTFIRST

T1 BUTLAST

T FIRST
T3 ITEM
Ta LAST

T4 MEMBER
75 Pulting Words and Lists Together

T6 FPUT

T7 LIST

77 LPUT

78 PARSE

T8 SENTENCE
80 WORD

81 Examining Words and Lists

Mable of Contents




81 ASCH

B2 BEFOREP
83 CHAR

Bs COUNT
B85 EMPTYP
8T EQUALP
BB LISTP

BB MEMBERP

89 NUMBERP

80 WORDP

80 Changing the Case of Words
80 LOWERCASE

81 UPPERCASE

B chapter 8  Variables 95

B85 Vanables: Some General Information
a6 EDN

87 EDNS
88 LOCAL
88 MAKE
100 MAME
101 NAMEP
101 THING

| ﬁhapl‘er 9 Arithmetic Operations 105

1086 Arithmetic Operations; Some General
Information

107 How Logo Evaluates Math Operations

108 Prefix-Form Operations

108 ARCTAM

108 COS

109 DIFFERENCE
110 FORM

111 INT

i12 INTQUOTIENT
112 PRODUCT
113  QUOTIENT
113 RANDOM
114 REMAINDER
115 RERAMNDOEA
116 ROUND

i Tabke of Confenis

*




fil Chapter 10

116 SIN

117 SQAT

117 aLmM

118 Infix-Form Operations
119  Pius Sign

119 Minus Sign

120 Multiplication Sign
121 Division Sign

121 Less Than Sign

122 Equal Sign

122 Greater Than Sign
Conditionals and Flow 125
of Conitrol

125 Flow of Control: Some General Information
126 Using Conditionals
126 IF

127 IFFALSE

128 IFTRUE

128 TEST

128 Interrupling Procedures
130 CO

130 QuTPUT

131 FALUSE

132 STOP

132 WAIT

133 Transferring Control and Repeating Instructions
133 CATCH

138 ERRCHA

138 GO

137  LABEL

137  REPEAT

138  RAUN

140 THROW

140 Debugging Programs
141 STEP

141 TRACE

143  UNSTEP

143 LUNTRACE

144 Special Control Characters
144 OPEN APPLE-ESC
144 CONTROL-W

144 CONTROL-Z

Table ol Contants

Tvii



W chapter 11

Modifying Procedures 147

Under Program Control

148 LCOPYDEF
148 DEFINE
150 DEFINEDFP
150 PRAIMITIVEP
151 TEXT

M chapter 12

. Chapter 13

Logical Operations 157

i58 ANMD
158 NOT
160 OR

The Outside World 163

163 Using Paddias

163  BUTTOMP

164 PADDLE

184 Making Logo Read Information
164 KEYP

165 READCHAR

166 READCHARS

167 READLIST

167 READWORD

168 Making Logo Write Infarmation

169 PRINT
170 SHOW
170 TYPE

171 Making Sounds With TOOT

il Chapter 14

.l.I'III ]

Managing Your Workspace 175

176 Sizing Up Your Workspace
176 NODES

177 RECYCLE

17T Printing From the Workspace

177 PO
178 POALL
178 PON
179 PONS

lable ol Contenis




178
180
180
180
181
181
181
181
182
182
182
182
183
184
184
185

POPS
POT
POTS

Erasing From the Woaorkspace

ERALL
ERASE
ERM
ERMNE
ERPS

Cleaning and Organizing the Warkspace

BURY
HUHYALL
BUHRYMNAME
UNBURY
UNBURYALL
LUNMBURYMAME

. Chapter 15

. Ehapi‘er 16

General File Elanargemeni

189

189 Logo's File System: Some General Information

189
150
180
192
194
194
185
186
196
196
187
187
158
158
159
159

What |= a Fie?

Disk Formatting and Volume Mames

Disk Organization
Accessing Files

Ganeral File System Primitives

CATALCH
CREATEDIR
EDNTFILE
ERASEFILE
FILEP
LOADHELP
OMLIME
POFILE
PREFIX
REMAME
SETPREFIX

Managing Various Files
206 Warking WWith Program Files

206
206
207

—

LOAD
SAVE
SAVEL

Table of Contents

205




207 Working With Picture Files

208 LOADRIC

208 PRINTPIC

208 SAVEPIC

209 Working VWith DOribble Files

209 DRIBBELE

210 NODRIBBLE

209 Working With Data Files

211 Heading and Writing Information
211 Opaning Files

212 ALLOPEN

212 CLOSE

213 CLOSEALL

214 FILELEN

215 DFEM

216 READEHR

217 READPOS

218 SETREAD

218 SETREADPOS

218 SETWRITE

220 SETWRITEPDOS

221 YWRITEPOS

221 WRITER

221 A Sample Pragect Using the Data File System
222 step 1: Creating a Data File
224 Step 2: Retrieving Information
225  Step 3: Changing Information

._Ehaprﬂrr 17 Property Lisis 229

229 Using Property Lists 10 Keep Records
230 ERFROPS

230 GPROFP

231 PLIST

232 PPROP

232 PPS
233 REMPROP

M chapter 18 Special Primitives 237

238 Assembly-Language Primitives
238 Some Specifics About the Apple's Memaory
241 AUXDEPOSIT

i Table of Contants




242  AUXEXAMINE

242 BLOAD
242  BSAVE
242  CALL

242 LDEPQSIT

243 EXAMINE

243 Special Graphics Primitives
243 SCRUMCH

243 SETSCRUNMCH

248 Miscellanaous Primitivas
245 LCONTENTS

245 JUNT
B Appendix A Messages o 251
B Appendix B Useful Tools 255

266 Graphics Tools
255 ARACR and ARCL
256 CIRCLER and CIRCLEL

256 POLY
257 Math Tools
257 ABS

257 CONVERT
258 DIVISORF
258 LOG

258 LN

259 PWH

280 EXP

280 Program Logic or Dabugging Tools
261 COMMENT
261 FOREVER

261 MAP

262 S0RT and SUPERSORT
262 WHILE

282 Tools for the Young Logo User
262 DRIVE

283 TEACH

Table of Contents




. Appendix C

Startup Files

267 Creating & STARTLIP Fila
=58 & Mote of Caution Before You Stan
=60 Tha STAARTUP Variable

. Appendix D

i Appendix E

Memory Space

271 How Space Is Allocated
272 Some Hints for Saving Spacea

271

Parsing

278 Delimiters and Spacing

278 Infix Procadures

27T Brackets and Parentheses

2TT Cuotation Marks and Delimiters
278 Thea Minus Sigm

W appendix F

ASCH Character Codes

il Appendix G

. Appendix H

Summary of Logo Primitives

275

281

28S

Using a Printer With Logo

300 The Software
301 The Computer
303 The Printer

299

Glossary

il

Index

Table of Contents

307

315







sajqey pue sainbiy Jo }si7




B preface

(1] Chapter 1

About This Manual xxii

xxii Figure P-1. Sample Logo Screean

Introduction 3

5 Table 1-1. Keystrokes for Typing
and Editing
7 Table 1-2. Input Waords

W chapter 13

The Outside World 163
172 Table 13-1. Note Frequencies for TOOT

M chapter 15

B chapter 18

General File Hanagement_ 189

192 Figure 15-1. Files and Subdiractories
on a Volume

Special Primitives 237

239 Figure 18-1. Map of Main Memory Bank

240 Figure 18-2. Map of Auxiliary Memaory
Bank

240 Table 18-1. Special Memory Locations

W Appendix A

Messages 251
251 Table A-1. Logo Messages

List of Figures and Tables




m Appendix F ASCIll Character Codes

B2 Table F-1. ASCI Codes for Normal
Characters

283 Table F-2. ASCI Codes for Inverse
Characters

i Appendix H Using a Printer With Logo

299 Table H-1. FPrinter Problems and
Causes

W List of Figures and Tabies

281

299







[enueyy snyJ 3noqy




g oeE e Jd

This manual describes in detail how to use Apple Logo Il and is
intenced for reference purposes. The accompanying manual,
Apple Loge W An Introduclion to Programming, introduces you
to the more fundamental features of Logo and is intended as a
guide to becoming familiar with Logo

This reference manual offers concize descriptions of each of
the primitives in the Logo language, along with many sample
programs (procedures). The chapter headings lsted in the Table
ol Contents provide a hendy reference to how the primitives are

arganized.

M How to Use This Manual

Herg are some suggestions on how 10 procaesd,

The imtended audience

Ta learn the basics

Ta get an overview of ihe
rubes of Logo's grammar

How o Lise This Manual

This manual is written for
peopla who already know
samething aboutl Loga or
languages like Logo

Work through the
Accompanying manual, Apole
Lago I An ntroduction fo
Brogranmng

Read Chapter 2, Logo
Grammar, You should read the
overview before using this
manual

LA




o find & primitive to perform
a particular task

To find out what a paricular
nrimitive does

To find out more about Logo

Ta get quick genaral help from
Logo itself

Ta gel gquick help from Logo
abaut a specilic primitive

To find out more about the
Apple lie or the Apple lig

To help us improve future
Appie products

Abouwt This Manual

Look at the chapter headings
in the Table of Contents or at
the Apple Logo || Referance
Card. Both list categories of
primitives so you can locate a
relevant chapler

Look it up In Appandix G or In
the Index

For @ definition of 8 word, or
an explanation of &8 new term,
refer to the Glossary &t the
end of this manual. The Index
is also & handy means of
finding informetion quickly,

Hold down either (& ].or (&)
and press (7] at any time,
axcept when a8 procedursg is
executing. You'll see a display
with lats of halpful informabion.

Type HELP Tollowed by the
name al the primitve wou want
to know about and press
[RETUAN . (Remember to put &
double quotation mark belorg
the name of the primitive.)
You'll see a display listing the
nputs o that primitive,

Aead the appropriate owner's
mianial

Please fill out the Tal Apple
torm at the gnd of this
manual, Your experignca with
Logo will hefp us in planning
new products and manuals,




. Visual Cues

HotEs in thie

alnawTiEra i

A TN fOrGs M

1BFTTIE Gr ST b

LigaEliil

il

wrmuahionr

A

Procedure delinitions and sample interactions betwesan you and
Lago appear in a diffefent type font from the rest of the manual
This fontl reprasents mora closaly whal you see of Yyour screen
display

Look for the following additional visual aids throughout the
manual

When you see a hyphen joining two keys, it means 1hat yau
prass the keys simultaneousty. For instance, | & - maans you
should press (o | and (4] at the same time. In actual practice
you probably will press (<) first and than, while still holding
down [ 6|, prass (1.

Mote: Gray boxas ke this providge belplul hinks or nierasting
pieces of miormation

Warning
Hoxas e ths woheate potental probiams o disastors

Visual Cuses i



Figure P-1 shows the Logo opening screen display.

Figure P-1. Sxmie Logo Screan

Logo screens are shown e mis
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Introduction

3 What You Need

4 Getting Help From Logo

6§ Typing Logo Instructions

B How Primitives Are Described

Chaptar 1: Introduction

L & jJdwvya




uoIpaNpo.IUy




iae Yo

Logo is a compuler language that offers fealures for both thea
nowice and the axperignced programmear. Logo's lealuras range
from furtle graphics, which lels you creatle interasting plcluras
Quickly and easihy, 0 feraturas for lst processing and lile
managemant

This chapter gives you

* g list of the equipment you need 1o use Appie Logo
s methods of getting help from Logo

® rules for typing Lago instructions

& an explanation of how Logo primitives are described
throughout this manual

. What You Need

|

To use Appée Logo I, you must have

#® aither an Apple llc computer or an Apple lle computer with
gn Extended 80-Column Text Gard and a disk drive [Tha
Apple e has a built-in disk drive; you can use an additional
drive if you wish, but it Ian't mecessary)

® g videD display device, sither @ vided monitor or a televsion
set

What You MNeed E}




Faor irdormaban oo printars. sea 1ho
wamier 5 manual that came wilh
your Appie

B Getting Help From Logo

& the Logo disk, which has the name APPLE LOGO I
® 4 compatible printer (optional)

For the Apple llg, you can use the Apple Imagewriler 1o
print text and graphics. You connect the printer 10 port 1 on
the back panel of the computer,

For the Apple lle. you can use tha Apple imagewriter or
the Apple Dot Matrix Printer, You can print text on both

printers, but you cannot print graphics on the Dot Matrix
Printer

Ofthier compatible printers may work for text, but not for
graphics.

Logo provides two ways lor you to get help while using it one
gives gamaral help information and the other gives information
about a speciic Logo primitiva

To get general information about Logo, press (447
Logo displays one of two possible screens, depending on
where you are when you request help:

e |f yiu are at top levsd, the hﬂ;p scrgan has informatson about
furtle graphics commands, wsing tha Editor, dalning a
procedurs, and EDE'EIEU hE‘.‘I.rB':I"I}HEE.

# |f you are in the Logo Editor, the help screen has
information about the Editor keystrokes

Before Logo displays the help screen, Logo saves the contents
of the current screen. Then Logo displays the help screen in

40 gcolumns. You can scroll through the screen wsing () and 3,

of, by pressing (¢ HESC ). you can return to the place from
which you asked lor halp.

To get information about a specific Logo primitive,
typa HELP and the primitive name, with a quotation mark
before the name. Logo displays the inputs required for that
primitive

Chapter 1: Introduction




& Typing Logo Instructions

This section describes tha gukdalines 1or ypdng In upparcasa
and lowmarcase letters and tha kaystrokes for commuricating
with Logo from the kevboard

Logo does not distinguish between uppercase and lowercase
letters in any words you type. Thus, when typing anything into
the computer, you need not pay attention to which case you are
using. For example, if you define a procedure with the name
SQUARE. then ask Logo o execute it, Logo will execute it
regardiess of what case you use for the letters, So, SAUARE is
the same as Square Or square

For a lisl of the keystokes uged Table 1-1 lists the keystrokes 1o use with Logo at top level and

wilh the Logo Edibor, see what they do
Chapier 4, Usirg the Logo Edaor Y

Table #-1. Keysirones for Typing and Savting
Keysiroke What It Does
=]} Moves the cursor left one character position

= Moves the cursor right one character position.

(BHD

Maoves the cursor left one word.

[EH=) Moves the cursor right ong ward.

(& <] ar Maves the cursos ta the beginning of the
(&HD currant ling

(&)= ar Moves the cursor to the end of the current
aH line

Typeng Logo Instructions 5




Table f-1. Keysirokes for Typing and Editing foonfinusdy

Kaystroke

[CONTROL H G

o [DELETE |

(CONTROL HF)

(aH?) ar
=R A

[HETUAN

What It Does

Erazas the character to the left of the cursar.

Erases ihe character under the cursor
Erasas all the characteds on the currant lines

Erases all the characters from the present
cursor position 1o the and ol the line.

Retrieves the lasl line you iyped or erased
using (CONTAOL H¥)

Displays a screan of helpiul information.

From anywhere in the ine, tells Logo to do
what you just typed,

B How Primitives Are Described

Al the beginning of each primitive description, you will find

® the format of the peimitive and its inputs: the name of the
primitive, the number of inputs to the primitive, and the fype
of input required, All of the input words used are listed at
the end of this chapter

® ihe short form of the primitive, if there is one, in parentheses

& an indication of what kind of primitive it @ command,
oparalion, or infix operation

Soma primitives (such as SUM) have an optional format, which
is enciozad In paranthasss. This indicates that the primitlve will

accept as many inpuls as you wish, When using more than two

inputs with such a primitive (or, in some cases, ong input), you
must always put a lell parenthesis before its name and a right
parenthesis after the last input.

Table 1-2 lists the words used in the syntax of Logo primitives.
The words represent the kind of input a primitive nesds.

Chapter 1: Introduction




Table T-Z. npid Wongs
Input Ward
oyie

characier

coHormumper

[columnnumber linefurmbear)

degrases

distance

guration

fiald

fib@

frequancy

inputls

integer

list
oo

narme[listh

How Primitives Are Described

& unit of data used by tha
computer. An infeger from 0
through 255.

Letters af the alphabat,
nurmibsars, and punctuation
marks

An integer from O throwgh 5
giving tha codor of the pen of
backgroursd.

A st of bwo Inlegers giving
the position of the Cursor,

D‘L‘QIEEE al an Ef'll;‘lE.'. d
numbar

& number,

An ineger from 0
through 65,535,

An integer giving the number
of elements in 8 numiber

A pathname or a siot or port
mumber

An mtagear from 3
through 65,535

Wards with eolons in front
Used in conjunclion with TO
An integer. |1 you substilute &
decimal mumber for an integer
Logo truncales the numder
and continues ProCesEIrg

A lisl of words or hsis
A location {regiom) of memary
A word naming a8 procedure or

- T T T r——

a variabla, ar a lisl of names



Tabile 1-2. noul Wovds feonfivused
Input Word
riurmbed

object {ody)

paddlanumbber

patnnamid

[recrsion

pregicate

prefix

property
width
wiard

|xcor yoar)

Chapter 1: Introduction

Description
& real nurmber of an integer.

& Logo object—a word, a hst,
aF & number,

An integer (0, 1, 2 or 3)
specifying the paddle

A name that inicates the path
1o a file on a disk

An integer from 0 through 6.
giving the number of digits
after the decimal point in a
real number

An operation thal gives either
the word TRUE or the word
FALSE

A name for a ProDOS prefix
of a file on disk.

A ward,
An intager, sither 40 or 80,
A sequence of characlars

A st o Two numbers qQiving
the coordinates of the turtle,
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Logo is a powerful and flexible programming language made up
ol building blocks called procedures. Some proceduras are
dlready buill into the Logo system; these are called primitives.
Othars are defined By yey. Other than the fact at primitives
are built in, there is na difference between primitives and tha
procaduras you define,

FProcedures can construct. modify, and run other proceduras.
They cbey the rules of Logo grammar. The following sections
briefly describe thesa rules,

. Procedures

Here s the definition of a procedure called WELCOME

TO WELCOME (title line)
PRINT "'HI

ERND

The title ling ahways begins with TO fallowed by the name of the
procedure. The last line contains only the word END. For
WELCOME, the main body is a request to run the primitive
PRINT

There are threg ways of defining a procedura:

® By typing in its dafinition at top level (indicated by the
quaston mark prompt character)

# By using the Logo Editar
# By using the primitive DEFINE

Proceduras IF



12l

Once a procedure is defined, one way of executing it is to typa
its name al top level

TWELCOME {procedura call)
H1 {result)

Another way is to call the procedura inside the definition of
angther procedurs. Suppose WARMWELCOME = defined like
s

TO WARMWELCOME
MELCOME
WELCOME
WELCOME
MWELCOME
WELCOME

ERWD

When it's called, WARMWELCOME execufes WELCOME five
times.

TWARMWEL COME
HI
HI
HI
HI
HI

WARMWELCOME is the superprocedure that contains tha
subprocedure WELCOME. Using superproceduras and
SubproceCuUres, Yol Can build structures of graat I:I::II"I'III|'E:IH|.!|I'.

A procedura can also be & subprocedure of itsell. This is called
recursion. You'll find many examples of this powerful Logo
feature thrawghout this manual

If you ask Logo to run an undefined procedure, an arrar
message appears

*TALK
I DOM'T KMOW HOW TO TALK

Chapter 2: Logo Grammar




[ Punﬂu_aﬁﬂn and Inputs to Procedures

Logo interprats every word as a request o run & procedure,
You must use spacial characters to indicate when this 15 not the
Case,

& word begaining with a quotation mark—Tfor example, "Hi—
tells Logo that the word miust be treated literally, not as a
procedura call. Here, "HI is an inpul to the procedure PRINT.

TPRINT "“HI

HI

Mumbers are like liHaral words, but don't need guatation marks
TPRIMT 5§

5

A sequence of words surrounded by square brackets indicates
B list. Lists can be inpuls 1o procadures

TPRINT [ARE WE HAVING FUN?]
ARE WE HAVING FUH?

The list [ARE WE HAVING FUN| is a literal list; Logo does nat
try 10 executs it. The following exampile lustrates this more
clearly

TPRIMT [& + 2]
e + 2

Without the brackeis, Logo will attempt to execute the
saquance of words,

PPRINT ARE WE HAVING FUN?
I BEH'T KNDW HOW TD ARE

ar

TPRIMT 2 + 2
q.

Your proceduras can also have mputs. For example:

TOD GREET :HAME (titke lime)
PR "HI

PR :HAME

FR [HAVE A HICE DAY]

END

Puncluation and Inputs to Procedures [13




A word beginning with a colon (1) tells Lego that the word is a
variable. Variables that hold the inputs o proceduras are written
an the title line after tha name of the procedura. MAME is a
variable whose value is determined when GHEET is called. The
main body of GREET contains thrae calls of the procadura
PRINT (PR is the short farm of PRINT). The second of thasa
calls usas the currant value of NAME

Here's an example of a request to execuls GREET at top leval,

TGREET "GUY
HI

GUY
HAVE A WMICE DAY

In this case, the inpd is the literal word GUY;, Logo makes this
the value of MAME when it executes GREET

B commands and Operations

Thare are two Kinds ol procedures in Logd: operallons and
commands. Dperations oulpul a valua to anothar procedurs
commands (such as PRINT) da nol,

Thea primitive SUM is an oparaton thal outputs the sum of two
numeric inputs. In this example, the cutput of SUM is sant to
the primitive command PRINT:

TRPRIMT SUM 31 26
55

Bacausa an oparation can beé used only as an input to another
procedure, svery Logo line must begin with a8 command.
Otherwize, you gel an efror message, For example

T5UM 31 28
YOU DOM'T SAY WHAT TO DO WITH 59

Your precedures can be commands or operations. The
procedure GAREET is a command, To construct operations, you
miust usa the primitive OUTPUT, The procedure FLIP, for
axample, 1S an operabion

TO FLIP

[F (RAMDOM 2% = 0 [OUTPUT “HEADSI
QUTPUT "™TAILS

EMD
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FLIF outputs the literal word HEADS i RANDOM 2 outputs 0,
or TAILS if RARDOM 2 outputs 1. You can pass the output
from FLIP to PRINT:

PR FLIP
HEADS

. Variables

Ses gescban “Puncisabon and
Inpiits 10 Proceduines

¥ou can think of a Logo wariable as g container with 8 name
on the outside and an abjeet (3 word, list, or number) inside, A
colon in front of a word tells Logo it is 8 variable and makes iis
current valse available 1o 8 procedurs. For example:

PRIMT :JOHM

tells Logo to lopk for 8 contziner named JOHN. If it finds one, it
looks inside the container and makes whatever it finds available
to PRIMT. PRINT then displays the contents of JOHN on the
SCrear.

Il no varable JOHN exists, Logo prints the error massage:
JOHN HAS NHO VALUE
Yiou can assign a valuwe to a8 variable in two ways

@ By dafining &8 procedure with inputs and then calling the
procadude with spacified valwas.,

& By using the prmitive MAKE or NAME
MAKE requires two inputs: a word and a value

TMAKE "JOHN 25
TPRINT :JOHN
25

In this case, the value |5 & number (25). Howaver, It can ba a
word or a list as wall. Consider this example;

MAKE "X "“JOHHW

Variables rﬁ



B Global and Local Variables

Herz, MAKE has two guoted wards as inputs. It puts the literal
word JOHN inside the container X. Tha contents of the variable
name JOHN from the previous example are undisturbed. Sa,

TPRINT X
JOHH

PPRINT :JOHH
25

Vanables created with MAKE remain in the workspaca uniil
erased. These variablas are called global variables. There
are also variables that remain in the workspace only as ong &8s
B procedure is being executed. Thesa variables are called local
variables, Variables that ara dafined as mpuls 1o procedures
are local variables.

The procedure GREET can be modified o prnt the dale

TO GEEET :HAME

PR :DATE

PR "™HI

PR :HAME

PR [HAWE A NICE DAY]
EMD

DATE does not appear an the tie line of GREET, soitis &
global variable. You can define the value of DATE at top level.

TMAKE “DATE [MARCH 14 1384]
TGREET "BRIAHN

MARCH 14 1284

HI

BRIAH

HAVE A HICE DAY

The variabla NAME is not global. After GREET stops executing,
NAME no longer has any value. (But DATE is still in the
wiEkSpaca )

You could also use MAKE to define DATE inside the procedura
GAREET. It woukd still remain as a glabal variable after GREET
execules. [The primitive LOCAL, however, lets you create local
variables inside a procedure.)
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5 Understanding a Logo Line

A Logo ling can be longer than the ling you s&e on the scresn.
For example:

MAKE "MANYNAMES [MIKE BARBARA GUY JUDY !
EHARMEE EFFIE CHERYL]

The exclamation mark {!) indicates that the next screen line is a
continuation of the previous screen ling, A Logo lineg typed from
top level can contain a maximum of 125 characiers (including
spaces), You end a Logo line by pressing (RETURN )

Hers are some guidalines to halp vou inteérpret @ complax Logo
fime:

® The first word of a Logo ling must always be a command,

& An operation s always tha inpul (0 another procedure

& Every input to a procedure musi be accounied for,

® ‘When the inputs to a command have been accounied for
the next procedure must be another command,

Hare is an axample of a complex Logo ling,
PRINT 5UM RANDOM :H 100

PRINT i& a command with one nput, in this case the output of
SUM. SUM requines two inputs. The first is the cutput of
AANDOM, which itseff requires one input (the current value of
M}, The second input to SLIM is 100,

PRINT

I
SUM

-_.""\._\..
e

RANDOM 100

Undarstanding a Logo Line 17
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If M has been assigned the value 10,
TMAKE "M 10
than iHe hine wall [a]] il a nember in the range 100,100

TPRIMT SUM BAMDOM M 100
101

Chapter 2: Lofo Grammar




E 4ajdeya

= Defining Procedures With TO

21 TO
22 END
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With the TO primitive, you can define your own procedures gl
top level without disturbing what's on thié screen This s
advantageous if you need to look at instructions you have just
used while anfering a procedure datinition,

TO name {input? inpui2...} [command)

TO tells Logo that you are defining a procedure called name.
with inputs {if any) as indicated. From top level, the prompt
charactar changes from 7 10 » 10 remingd you that you are
defining a procedure, While you are defining a procedure, Logo
does nol camry out the instructions you type: it makes them part
al e procadure definition,

Note: You need not put a quotation mark before name
becausa TO puts one there automatically.

To complete the procedurs and return Logo 1o [op level, type

the word END as the last line of the procedura. The special
word END must be used alone on the last ling

TO 21




Input fo Procodura
Procedure Mems

Example:

TD GREET
»PRINT [HI THERE]
»END

GREET DEFINED
3

e i
*TO SQUARE :SIDE

Prompf Character ——2F D :STDE

End ol Procacdure Dalmillor

*»RT 90
»FD :SIDE
*RT 80
»FD :SIDE
*»RT 30
»FD :5IDE
»RT 80

—END

Lego's Arsponse —SWUARE DEF IHED
-

W EnD

If you change your mind while defining & procedure with TO,
press (g HESC] to stop the definition. If a procedure i already
dafined, you can't change the definition with TO at top level.
You must use EDIT or @rasa the old definition first with ERASE
{ER].

EMD (special word)

END is necessary, when you are using TO, to tell Logo that you
have finished defining the procadura. It must be on a line by
tsell. You must also use END to separate procadures whean
defining multipie procedures in the Logo Editor

Chapter 3: Defining Proceduras With TO




Using the Logo Editor

28 How the Editor Works

28 Editing Procedures With EDIT

28 Typing and Editing in the Edilor
29 Maving the Cursor

a0 Insarting and Deleting Texl

al Getting Out of the Editor

a1 ther Ways o 5tat Up the Edilos
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The Logo Editor is an inleractive scresn-oranted taxt editor,
which provides a flexibfe way to define and changa Logo

g JBJdeya

instructions, The main command for starting up the Logo Editor

is EDIT

This chapter gives you

& information on how the Editor works

& the specifics of the EDIT command

# the rules for typing and editing in the Editor

a brief description of other ways o start up the Editor,

Chapter 4: Using the Logo Editor
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. Hnw the Editor Works

26|

When you call tha Editlar, Logo changes the scraen. Fof
exampla

TEDIT "“POLY

LOGO EDITOR
TO POLY :SIDE :ANGLE
FD :SIDE
RT :ANGLE
POLY :SIDE :ANGLE
END

., . . . R A - . S

é-f accept; 6-7 help, @-ESC cancel

Theare is no prompt character, but the cursor shows you whins
yoU are typing.

Hote: The POLY procedura contmues exaculing until you
press{ & HESC) to stop iL

The text that you edit is in an area of memory called a buffer
When you enter the Editer, Logo displays (he toxt from thi edidl
bulter, up 9 2 lines par scraan

You can move e Cursor LI||':.l'.'|.'r'!43r'|3 I the fexE using the Ccursor
contral kays descrnbad later in this chapter You can also delete
ard mnsert characlers using the Gppropriate keys
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Each key that you type makes the Editor take some action,
Mast typewriter characters (letters, numbers, punctuation, and
(RETUAM ) are simply inserted into the bulfer at the place marked
on the screan by the cursor

Whean you press (RETuRN ), the cursor (and any text that comes
after it) moves 1o the next line. ready for you to continue typing.

You can have more characters on a line of text than fit across
the screen, When you get to the end of the fine on the screan,
just continue typing without pressing (RETURN ). An exclamation
mark (') appears in the rightmost character position on the ling
and the cursor maves to the next ling

Logo does the same thing outside of the Editor. Hera is whatl
the screen might look like

*T0 PRIMTMESSAGES :PERSON

»PRINT SENTENCE :PERSON [, 1 AM GOING T!
0 TYPE A VERY LONG MESSAGE FOR YOUI
»PRINT SENTENCE [50 LONG,] :PERSON

»END
o

The Editor has an auxiiary ine buffer called the kill buffer
You can use it to move lines in & procedure or 19 repeal them
in different places. The buffer can hold a maximum of

125 characters. Whila this s true for the kill buffer, the langth of
a line is limited only by the length of the adit buffer (6144)

You can use (ConTro H %) and [SonTRoL -7 ) o delete a whale
ling and & partial line of text, respectively, and put them in the
kill butfer, (ConTnoL H R inserts the same line of text later at the
place marked by the cursor.

(ConTROL =L els you see tempararily tha graphics scresn and

to the Editor so you can pick up where you |eft off.

When you exit from the Editor using (& < a), Logo reads each
ling in the edit buffer as it you had typed it directly from top
lavel.

1t Instructions in the edit buffer define a procedurs (that @, If
thera is a title line TO .. that starts the definition). Logo
behaves as though you had typad the definition of the
procedure using TO. If the bufler contains & procedura
definition, but thera is na END instruction at the and of the
buffer, Logo helps oul by ending the definition for you.

How the Editor Works E




If there are Logo instructions on lings in the edit buffer that are
not part of the definitbon of a procedure, Logo camies them ouwt
whign you axil the Editar

In the Editor. you may define mare than one procedure at a
time. When you exit the Editor, you can go back o your original
graphics scraen,

W Editing Procedures With EDIT

EDIT (ED) (command)
EDIT nams s

The EDIT command starts up the Logo Editor. If you give an
input, the Editar starts up with the definition{s) of the given
procedura{s) in the adit buffer. The Input to EDIT can be & list
ol procedure names instead ol a single nama. In this case; all
the procedure definilions will be brought into the Editor.

Il the procedure name has not been previously defined, the adit
butfer contains only the fitle line: TO mname, If no input is given,
the adit buffer has whatever it had the last time you used the
Editor, or is emply it it Is the first time you have used the
Editor

Press (& A0 1o exit from the Editor and o have Logo read all
the lines from the edit buffer as though it were typead at top
lewel, If the end of the bufler is reached while ther & a
procedure deliniton in the Editor, Logo completas the
procedure definition by inserting END.

Press (G HESC | to stop editing without completng the asfimtion,
Use this key if you don't like the changes you ane making or If
you decide not to maka any changas
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[l Typing and Editing in the Editor

This section presenis the keysirokes you use whan typing in
the Editor. Mote that some keystrokes work both inside and
outside tha Editor. Thaese are indicated by an astensgk (°) o tha
left of the keysiroka.

Mote: Ramember that prassing (& H7) while in the Editor
gives you a sorean of information about the aditing
kaystrokes.

Moving the Cursor
These keystrokes move the cursor around In the indicated
ways

| Moves the cursor left one charactar position,

IR0

B[

| Mowves the cursor right one character position.

Mowves the cursor down one ling o the next
lime. The cursor fries to go to the character
position directly underneath its pasition an the
current line, If the naxt line is shorter than the
cursor position on the current line, the cursar
goes to the end of the next ling. If the cursor
is on the last line of the edit buffer, it doas ot
Mmwe,

Example:
THIS IS5 A TEXT LINE Cursor on L in LINE
THIS 1S AMWOTHER_TEXT LIME Cursor on space before TEXT
A SHORTER OHE_ Cursor at end of Hne
THIS I5 A LONGER ONE THAN CAN F [T OM TH? Curzor on A In LONGER
E SCREEM_ Cursor at end of ling
THIS 15 THE NEXT LI HE Cursor on Tin NEXT

Typing and Editing in the Editor [29°




)
1-’

&+

[aH1)
through
(A HE)

Moves tha cursor up one lina to tha previous
line. The cursor iries o go to the characier
pasition directly abovea its pasition on tha
current line. |1 the previous ine & shortar than
the cursor position on tha current lne, tha
cursor moves to the end of the previous line,

KMoves the cursor 1o tha sl one word.,
Moves the cursor 1o the right one word,

Moves the cursor to the beginning of the
currant lina

Moves the cursor 10 tha end of the currant
larie.

Moves the cursor to the top of the page. If the
Ccursor i5 alfeady at the op of the pags, it
movas tha cursor o the op of tha praviows
page and displays the new paga.

hMoves the cursor 1o the bottom of the page. If
the cursor is already at the bottom of the
page, it moves the cursor to the top of the
next page and displays the new page,

Moves the cursor 1o the beginning of a line af
8 point in the edit buffer, (441} moves to the
start of the buffer, (4 &) moves to the end of
tha buffer, and tha others move
proportionataly throughaut the bulfer.

Inserting and Deleting Text
These meystrokes msert and dabale text In the ndicatad ways.

LRETLAN |

(EHRICHE)

From anywhere in the line, accepts the line as
it is displayed and moves the cursor and the
rest of the line to the beginning of a new ling.

Erasas the character to the left of the cursor,

Deletes the character under the cursor,
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(CONTROL - 1) Cetates all the characters on the curranl line,
up to 125 characters. Logo puls this text in
his kil Bl s

| CONTROL = Y Deletes all the characters from the present
cursor position to the end of the current line,
Logo puls this &t in the kill buffer

conTroL R When you are inside the Editor, (CoNTROL FA)
Inserts a copy of the text that ks in the kill butfer
at the current cursor position. When you are
outside the Editor, it retrieves the last line
yvou typed, or whatever has been deleted with

[COnTROL H{%] OF [ConTROL 5 )

contRoL Ho | Opens-a ling at the present cursor position.

Getting Out of the Editor

Use thesa keystrokes to get out of the Editor.

e Al Accapls your work and causes Logo o read
the contents af the edit buffer as if you typed
e at top kavel

(& HESE] Discards your work. Any changas you've
miade are Bl 0 the edit bulffer. Lse it if you
don'tl ke the changes you are making or you
decide not 10 make changes. |1 you wara
defining a procedure, the definition will be the
same as before you started editing. IF you
press (o HESZ ) by accident, you can refrigve
the contents of the edit buffer with the EDIT
cammand and no inputs,

W other Ways to Start Up the Editor
You can use threa other Logo primitives basidas EDNT 1o stard
up the Logo Edilos: EDN, EDMNS, and EDHTFILE

You use EDN and EDMNS for editing variables. EDN starts up the
Editor with the variables you Indicate and thelr corresponding

EDCN gnid EDOMNS sre described n values, You can then edit these variable names and values
Chepler 8, Vanables EDMS starts up the Editor with all variable names and their

N s e s T values in it, EDIT.FILE starts up the Logo Editor with I:hE:
EDITFILE in Chagtar 15, Geners contents of the file you indicate. You can thean edit the fite. and
Fila Managamsan it will be sawad with the same filemama.

Other Ways to Start Up the Editor [31




Turtle Graphics

36 Changing the Turtle's Stata
s 1 BACK

ar CLEARSCHEEM

aT FORWARD

Ja HIDETURTLE

S8 HOME
38 LEFT
&9 RIGHT

40 SETHEADIMNG

40 SETPOS

@41 SETX

41 SETY

42  SHOWTURTLE

43 Getting Information About the Turtie's State
43 HEADING

43 POS

44 SHOWMP

45 TOWARDS

45 XCOR

46 YCOR

47 Using the Pen and Scresen
47 CLEAN

47 DOT

48 FENCE

48 FILL

49 PENDOWM
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50 FENERASE
50 PENREVERSE

5 PENLIF
51 BETBG
52 SETPC
33 WINDOW
53 WRAP

54 Getting Information Abouwt the Pen and Scresn
54 BACKGROUMD

54 DOTP

54 PEN

55 PENCOLOR
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FLLLSE *;:I;I;"J SPLITSCAEEN Apple Logo has two kinds of screans: the graphics screan and
:::él':'JEp!-l.. :IEITFLL” are dascribad the text screen, When you use any primitive or procedure that
i

refers to the turtle, Logo shows you the graphics screen. The
commands FULLSCREEN, SPLITSCREEN. and TEXTSCREEN
allcw you to switch between the two kinds of screens

This chapter presants a complete list of the commands that
change what you see on the graphics screen. It also includes a
number of oparations that give you information about the state
of the twrtle, the pen, and the screen. The primitives appear in
four groups

& primitives thal change the turile's state

& pnmitvas hat give you information about the turfie’s state

® primitives that lell Lego to do something with the pen or
SCraan

& primitivas thal tell you about the state of the pen or the
SCTEan

Many of these commands are discussed in the Apple Logo I,
A Introguchon ko Arogramaiing manual. This chapier assumes
that you have already read that manual
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= Changing the Turtle’s State

36|

This section explains all the commands that tell the turtle fo do
someathing. The cammands appaar in this order

BACK RIGHT
CLEARSCHREEN SETHEADING
FORWARD SETPOS
HIDETURTLE SETX

HOME SETY

LEFT SHOWTLURTLE

The screen limits are 240 turtle steps high and 280 steps wida.
Hence, when using Cartesian coordinates (as in SETPOS), you
reach the edge of the screen when the y-coordinate is 119 (top)
or -120 (bottom) and the x-coordinate is -140 (left edge) or 139
(right edge). (This is true when the aspect ratio is _6.) Note that
you need not worry about these coordinales swhan wsing
FORWARD and BACK

BACK
BACK distance {BK) {commeand]

The BACK command movas the turtie distance steps back. Its
heading doas not change. If the pen is down, Logo draws a fing
thia specilied distance,

[
BACK 70
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CLEARSCREEN
CLEARSCREEM 1C5) {command)

CLEARSCREEM erases the graphics screen, puts the furtle in
the center of the screen, and sets the turtle’s heading to 0
[north), The center of the screen is position [0 0] and is called
ihe hame position

—

FORWARD
FORWARD disfance [FDiy [command}

FORWARD maves tha furile Ierward distancs E18RE IR tha
cifection in which it s heading. 1T the pen is down, Logo draws
a hirsi thi spacifed distancs

Examples:

FORWARD 70

TO SQUARE :51DE
REPEAT 4 [FORMWARD :STDE RIGHT 901
END

SOUARE 30
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381

HIDETURTLE
HIDETURTLE (HT) (command)

HIDETURTLE makes the turtie invisible. {The furlle draws faster
wihen |11 is Ridden.)

HOME

HOME [cammarnd]

The HOME command mowves the turtle to the canter ol the
soreen gnd seis iis heading to 0. if the pen is down, Logo
draws & line fo the new position. The HOME camimand is
equivaelant to

SETPOS [0 O]
SETHEADIHG O

LEFT

LEFT degrass (LT) [command)

The LEFT command turns the turtle left {counterclockwise) the
gpecified number of degrees. The number of degrees must not
be greater than 4.19E6

Chapier 5 Turile Graphics




LEFT 45 turns the turtle 45 degrass el
LEFT -45 furns the turtle 45 degreas righl

LEFT 45 LEFT <45
Tha procedure POLY draws r.gmes. like thiose Hustrated

TO POLY :SIDE :AHGLE
FORWARD :S5IDE

LEFT :AMGLE

POLY :SIDE :ANGLE
END

POLY TO60  POLY 30 40 POLY B0 144

RIGHT
RIGHT degress {AT) jSoEmirmand)

The RIGHT command turms the turtle right (cleckwisa) the
specified number of degreas. Tha numbar of degraes must not
be greatar than 4.13E6

RIGHT 45 turns the turia 43 degreas nght
RIGHT -45 turns the turtle 45 degrees laft

ARGHT 45 RIGHT 45
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T SPI :SIDE :ANGLE :IHC

FO :SIDE RT :ANGLE

SPI :SIDE + zINC :AMGLE :IHG
EHD

¥

SFI 5144 3

SETHEADING
SETHEADING degrees (SETH}  (comrmand)

SETHEADIMG furns the turtle 50 thal it s hoading in tha
diraction degrees, which can ba any desimal numbed lass
than 4. 189EG. Positive numbars are clockwise fram north,
negative numbers are countarclockwisa from north, NMote that
RIGHT and LEFT do relative mation, but SETHEADRING does
absalule malion,

Examplas:

SETHEADING 45 haads the twurtls northeast
SETHEADING -45 heads the turtle norhweast

SETPOS
SETPOS [xcor poor] {Comrmand]
Bes also seclion “POS The SETPOS (for set position) command movas the turlle o tha

indicated coordinates. Il the pan is down, Logo draws a lna (o
the new position
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Example:

SETPOS [100 ©1 moves the turtle 1o a point halfway down
the right edge of the screen,.

o

SETX
SETX xcor jeommand)

SETX moves the turtle horizontally 10 a point with x-coordinate
xcor. The y-coordingie is unchanged, If the pen is down, Logo
draws a line to tha new position

Example:

SETX =50 moves the turtle horizontally over towards the lefi
adga of the screen. (The left edge of tha screen is -140.)

BETX -a0 SETH 2 * RCOR

SETY
SETY yeor (command)

SETY maves the turtle vertically to a point with y-coordinate
yeor. The x-coordinate is unchanged. If the pen is down, Logo
draw's a line o tha new position.

Changing the Turtle’'s State T



Example:

SETY =50 moves the turtle vertically towards the |owar adga
of the screan. (The lower edge of the screen is -120 when the
aspect ratio is .8 )

SETY -5 SETY 2 * YOOR

SHOWTURTLE
SHOWTURTLE (5T (command)
Bae plan sechon “HIDETUATLE SHOWTURTLE makes the turtle visible.
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B Getting Information About the Turtle’s State

This section explaing all the operations that inform you about
the turtle’'s state. The primitives appear in this order:

HEADING
POS
SHOWNP
TOWARDS
AGOR
YCOR

HEADING
HEADING (operation)

HEADING outputs the turtie’'s heading, a decimal number
greater than or equal to O and less than 360. Logo follows the
compass sysiem where north is a heading of 0 degrees,

east 30, south 180, and west 270, When you start up Logo, the
turtie has & heading of 0 (straight up).

Example:

IF HEADING = 180 [PR [YOU ARE HEADED DU!
E SOUTH]]

oS joperation)

POS (for position) outputs the coordinates of the current
position of the turtle in the form of a list [xeor yoor]. When you
start up Logo, the turtie is at [0 0], the center of the turtie fisld,
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Example:

TOD GOODVEE

MAKE "SAVEPOS POS
VEE

PEHUP

SETPOS :5AVEPOS
FEHDOLHN

EHD

TO VEE

RT 135 FD 20
LT 90 FD 20
LT 45

EHD

GOODVEE

GOODYEE calls the procedure WEE and then restores the
turtha’s posibon o whedaver it was bafore GOODVEE was
called

SHOWNP
SHOWNP (opearation)

SHOWHNP outputs TRLUE if the turtle is not hidden, FALSE
otherwisa
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TOWARDS
TOWARDS |wcor poor] {operatian)

TOWARDS gulputs a heading that would make the turtle face in
the direction indicated by |xcor yoor].

Example:

SETHEADING TOWARDS [20 101 heads the turtle in the
diraction of the position |20 10].

XCOR
XCOR [operation)

¥COR outputs the x-caardinate of the currant pasition af the
turtle

TPRINT XCOR
10.0

SETX 2 * XCOR moves the turtle horizontally fo a position
tence as far from the y-axis as It used to be,
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YCOR
YOOR {operation)

YCOR cutputs the y-coordinate of the current position of the
furtle

Examples:
TERIHT YCOR
ad. 0

SETY 2 " ¥COR moves the turtle vertscally 10 & pasition
twice as far from the x-axis as i1 used o ba,

lurtle Graphics
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Ef Using the Pen and Screen

This saction axplains all the commands that direct Logo to do
somaihing with the pan or screen. The commands appear in

this order:

CLEAN PENREVERSE

D PENUFP

FEMCE SETBG

FILL atTPG

PENDOWM WINDOW

PEMERASE WHAR

CLEAN

CLEAMN {commanid)

The CLEAN command erases the graphics screen but doesn't
affect the turtle

porT

DOT [xcor poor] {eommand)

The DOT command puts a dot of tha current pen coalor at the
spacified coordinates, withaut maving the furtle. It doas o
dravw a line, evan if tha pan is down

ising the Pen and Screen 47




DOT [£120 01 puts a dot near the right edge of the screen

FENCE

FEMCE [command])
Ses ahso sections WINDOW® and The FEMCE command fencas in the lurtle within the acges of
wnap ie aergan. Il gau ey e mesa ihoe lurils bayona the adgoo ol

the screen, an error occurs and the turtle doas not mave. | tha
turtle is already out of bounds, Loga repositians if af its homa
position [0 O]

Example:

FEHCE
C5

RT &
FID 500

gives the error message TURTLE OUT OF BODUHDS.

FILL N

FILL {carmmand)

The FILL command fills the shape outlined by the current pen
color with the current pan color. I the turtle is not anclosed, tha
background is filled with the current pen color, Logo ignoras
fines of colors other than the current pan color whsn
determinirg what to fill
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Example:

TO FILLAT :POS

LOCAL "POSITION

MAKE "POSITIOM POS

PU SETPOS :POS PD FILL
PU SETPOS :POSITION PD
END

This procadurs moves the turte 1o a specified pasition, fills, and
refurns the turtie to its orginal position

HAEFEAT 4 PLU AT 45 FD 20 PO FILL
[FD 50 AT 80

PENDOWN
FENDOWM PO {command)

The PENDOWM command puts tha turtle’'s pan down. When the
turtle moves, it draws inas in the currant pan cobor, When you
start up Logo, the pen is down

PENDOWN FD 100
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PENERASE
PENERASE (PE) {command)

PEMERASE puts the turtle’'s eraser down. When the furtie
moves, it erasas lines it passes over. To take away the eraser,

usa aithar PENDOWN or PENUP.

PFERERASE FD 100

PENREVERSE
FPENREVYERSE (FX) [command)

PENREVERSE puls the reversing pen down, When the turile
mowes, it tries 1o interchange the pen color and background
cakor, drawing whera thera aren § Iinegs and erasing whara thare
ara. The exact effect of this reversal is complex; what it looks
like on the screen depends on the pen color, background colar,
and whathear lines are harizontal or vertical. The bast réasulls ars
on a back background

PERREVERSE FO 100
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PENUP
PEMUP (FLI) (comimand)

The PENLIP command lifts the pan up: whean the furtle moves, il
does not draw lines. The turtle cannol draw until the pan is pul
down again

PEMUP FD 100

SETBG
SETBG colorfrrmir (eommand)
The SETBG (for sl background) command seis the

background color 1o thi color represented DY colarmumier
where colornumber 15 one of the following numbers:

Diack

while

greean

wiclet

orange

blue

black {for black-and-white TV}

o oom B L By = 2
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Sesd the axample included with he
BACKGROUND command

Mote that background colors 0 and 6 are both black; 6 is the
recommended background for a black-and-white screen, since
the pen draws thinner lines with a & background

Mnere are cerain unavosdable limitations when you draw with a
colofed pen on a colored background. Black and white pens
graw successiully on any background,; any colored pen draws
successlully on a black or white background, If you try o draw
8 green or violel line on an orange or blue background, or an
orange of Dlue ling on a green ar viclet background, the
fellowing will happen

argnge of Mue backgrownd: green Decomes orange
violet becomes blue

green or violet background orange becames green
biue becomes vialst

If you change the background after you've already drawn with a
colored pen, the results may be blotchy.

SETPC
SETPC colgrnumber {command)

The SETPC {for set pencolor) command sets the color of the
e b Confun il W e e LML ILITILET I8 Dne OF IMe TOIOWING

numbers:;

olack
whille
grean
vl
orange
blua

LN 4% L B — 53
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Far infarmation on the mtaraction If the pen color does not look right on your screen, try adjusting
betwaan pen and background the fint confrol. Howaver, when two lines of different colors are

coloes, BEa mEction “SETBG in this :

oot horizontally close to each other, one of them may be the wrong

codor, no matier what you do

WINDOW
WINDOW {command)

Thie WINDOW command makes the turile field unbounded; whal
you see i5 a partion of the turtle field as o looking through a
small window around the center ol the screen. When the turtle
maoves beyond the visible bounds of the screen, it continues to
move but can’t be seam The screen is 240 turile steps high
(only if the sorunch factor is .8) and 2B0 steps wide. The entire

See alsa seclions “FENCE end turtle field is 40,980 steps high and 32,768 steps wide

WHAP Changing WINDOW to FENCE or WRAP when the turtle is off
the screen sends the turtle to its home positicn [0 0]

THIHDON

TC5 RT a

TFD OO

TPRINT POS
43.5779 498.087

wRrAP
WHAP {command)

The WHAP command makes the turtle field wrap around the
edges of the screen: if the turtle moves beyond one adge of the
Zap also sectons “FENCGE™ and seregn, (b continues from the opposite edge. Tha turtle naver
WINDOW leaves the visible bounds of the screen; when It tres to, it
wraps around to the other side.

Example:

THRAP

TCE RT B

*FD 500

TPRIWT POS
43.5779 18.0973
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2 Getting Information About the Pen and Screen

54 |

This secton explains all the operations that inform you aboul
the state of the pen or screan. The primitives appear in this
crdear:

BACKGROUND
DoOTP

PEN
PENCOLOR

BACKGROUND
BACKGROUMND _ BG) (operaticn)

BACKGROUND outputs a number representing the color of the
background:

black

while

grean

witde

arange

Blue

black (for black-and-while TV

= L T S i

When Logo first starts up, BACKGROUND outputs 0

DoTP
DOTP [xcor yeor] (operation)

The DOTP operation cutputs TRUE if there i3 a dot on the
soreen &t the indicated coordinates, if there is no dot, DOTP
outpuls FALSE

PEN
PEM (operation)

FEM outpuls the current state of the turtie’s pen. The states ara
FPENDOWN, PEMERASE, PENUP, and PENREVERSE. When the
turtle first starts up, PEN outputs PENDOWRN
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PENCOLOR
PENCOLOR (PC) [oparation)

FENCOLOR outputs a8 number represeniing the current color of

the pen

i] black

1 white

2 green

3 vinlet

1 orange
5 blua

When Logo first starts up, PENCOLOR outputs 1
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Text and Screen Commands

80 Frimitives Affecting Text on the Screen
&0 CLEARTEXT
60 CURSOR
&1 FULLSCREEN
61 SETCURSOR
SETWIDTH
SPLITSCREEN
TEXTSCREEM
WIDTH
Special Control Characters That Change Screen Use
CONTROL-L
CONTROL-S
COMNTROL-T

gREZTELER

Chapter 6 Text and Screen Commands
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SCRUNGH and SETBCAUNCH
are descnbed in Chapier 16

11 daud

]

Your Apple computer has 24 lines of text on the screan, with 40
or 80 characters on each ling, depending an the current screen
width setting, You can use the screen entirely for text or antirely
for graphics. The Apple also eis you usea the top 20 lines for
grapghics and the bottom four for text al the same time. When
you start up Logo, the entire screen (s available for text.

Your screen can be either 40 or B0 characters wida. You can
switch between the two settings with the SETWIDTH primitive.

MNote: If you have an Apple lle, Logo will ba in 40-column
made when you start up.

if you have an Apple lic, Loge will read the state of the
B0/ 0-column switch to determine which mode o start in.

There are two ways to change the use of your screen;

* With regular Logo commands, which you can type at top
laval or insarl within procedures (FULLSCREEM,
SPLITSCREEMN, TEXTSCREEMN, and SETWIDTH)

& With special controd characters, which are read from the
keyboard and obeyed almost immediately (while a procedure
contineas running); these cannot be placed within
procedures ([ConTRoL HL ), (CONTROL H 5 ), &nd (CONTROL HT )

In addition o those described in this chapter, the primitives
SCRAUNCH and SETSCRUNCH are related to screen
commands.
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W primitives Affecting Text on the Screen

San sachon SETCURSORA

This section presents the commands that affect the screen, The
commands ara

CLEARTEXT
CURSOR
FULLSCREEN
SETCURSOR
SETWIDTH
SPLITSCREEM
TEXTSCREEMN
WIDTH

CLEARTEXT
CLEARTEXT =T [comrmand)

CLEARTEXT clears the enlire screen and puts the cursor at
the upper-left cormer of the text part of the screen. If you have
peen using the split screen, the curser is on the fourth line
from the Doftom

CURSOR
CURSOR {operation)

CURSOR cufputs a list of the column and line numbers of the
cursar position. The upper-left corner of the screen is [0 0], The
upper-right is [3% 0] if the screen width is 40, and |72 0] if the
soresn width is B0,

Example:

The procedure TAB tabs over [o the nexi tab stop after
something is typed. Tab stops are Iocated in every eighth
e umn

TO TAB

TYPE CGHAR 3&

IF (REMAIHDER FIRST CURSOR BY > 0 [TABI]
ERD
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TO FLAVORCHART

TYPE “FLAVOR TAH TAE PR "RATING PR [!
1

TYPE "'CHOCOLATE TAE PR 97

TYPE "STRAWBERRY TAE PR 73

TYPE “"BANANA TAH TAE PR 19

EHD

TFLAVORCHART

FLAVDR RATING

CHOCOLATE a7

STRAWBERRY F]

BAHAHA 18

FULLSCREEN

FULLSCGREEM (F5) [command)

The FULLSCREEM command devoles the entire screen 1o
graphics. Only the turtke field shows; any text you type will be
invisible o you, although Logo will still carry owt your
instructions.

IT Logo needs to display an error message while you are using
tha Tull graphics screen, Logo splits the screen,

SETCURSOR
SETCURSOR |colwmanumber hnenumber] {oormmiand)

SETCURSOR sets the cursor to 1he position mdicated by
columnnumbar and dnenumber. Lines an the screan ara
numbered from 0 to 23, Character poshions (columns) arne
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52 |

Wl H

numbarad (rom O to 39 if the screen width is 40 and 0 w0 79 i
the scresen width is B0

=
0

An error occurs il the line number is not between O and 23, or if

the column numbear = nol betwesn 0 and 38 (78 if the screen

width 12 B0). Il columanumber oF inenumber is 8 decimal

nurmilser, Logo truncales it to an integer

Examples:

SETCUREOR (20 12] puts the cursor near the middle of the

SCHBan

70 MOVECURSOR X Y

SETCURSOR LIST €:X = FIRST CURSOR> (:¥Y 1!
LAST CURSOR>

END

"CLEARTEXT
"PRINT ™A MOVECURSOR 2 S5 PRINT "B

SETWIDTH
SETWIDTH wicith [command)

The SETWIDTH command sets the widih of the screen to width
characters per line. The width input must have a value of

gither 40 or 80. The delault setting for the screen width
depends o which computer you're using, IT you re using an
&pple lle. the default setting for the screen width is 40. If you're
using an Apple e, the defaull setting s swhalever 1ne
BO/40-calumn swilch 1S sal o
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Example:

TSETWIDTH B0 changes the screen width to B0 characters
per line.

SPLITSCREEN

SPLITSCREEN (55) (command)

SPLITSCHEEN devoles the top 20 lnmas of the scfeen 1o
graphice and the bottom four hinas (o eaxt.

TEXTSCREEN
TEXTSCREEN (TE) (command)

TEXATSCREEN devotes the entire screen 19 texh the grﬁphu’!'.-'\.
ECresn i5 invisible 1o you unhl 8 graphics procadura B fun

WIDTH

WIDTH (oparaton)
Gea seclion “SETWIDTH® i WIDTH autouts the current width of the screan, aither 40 or B0,
shanging the scresen widt Whan you start up Logo, WIDTH outputs aither 40, It you're

using an Appla lle, or whatever the BO/40-column Swilch is sel
1o, if you're using an Apple llc

._Special Control Eha;ﬂ.ers That Change Screen Use

This section covers the special control characters that you can
wse to change the scraen use, [hese control characters arg
CONTROL-L

CONTROL-5
CONTROL-T

CONTROL-L

(ConTROL H i {spacial characier)

COMNTROL-L is similar in affect to FULLSCREEN. You can use
it &t any time,
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If you press [CONTROL H L whila in the Logo Editor, the graphics
screen appears. (Use [ConTrol = 1) o restore the Editor text
sCreen.)

CONTROL-S
{COMTADL M 5 {special charactar)

[CONTROL H &) is similar in effect to SPLITSCREEN. You can use

it &t any tims

CONTROL-T
[CONTROL H. T ) {spacial charactar)

(Conrmow H T 15 Eifllar in affast ta TEXTSCREEN: it devates the
antire screan (o text. You can use it ab any Bme, (CONTROL H T |
rastoras the Editor taxt scraan if you have |ust used

[(CouTRouH L | frarm the Editor,
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T FIRST
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This chapier describes the primitives that work on two types of
abpects in Logo: words and lists. With the primitives described
in this chapler, you can

® [break words and ligls Inlo pseces
# ot wiords and lisis [C-g-l."!f‘-E.'"
® axaming words and lists

L] L;I"I".Jr'ngl:' thee case of wards and hsts.

. Words: Some EEH-EF-EI- l:ﬂ-fﬂﬂﬂﬂﬂ-ﬂ'ﬂ

& word s made up of characters. Here are some axamples of
words:

HELLOD

X

314

314
R2D2
PIGLATIN
PIG.LATIN
PIG-LATIN [typed as PIG\-LATIN)
HEN3RY
WHO?
INOW!

Each character s an element of the word, The ward HEN3RY
conlaing six elements

H E N 3 A i
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Lee Appandix E, Parsing, lar mons
dedails on hiow Logo Ireats spacis
charachars

Sow the sechon of this chaptar on
the EMPTYP primedive ior axamples
al the mmply ‘word

A word is usually delimited by spaces, which means that there
is 8 space before the word [unless it is preceded by : or ") and
a space after the ward. The spaces set the word off from the
rast of the line. In additon fo spaces, these characters delimit
wiorda:

1) =zt

To treat any of these characiers or the space as a normal
alphabatic character, pul a backslash (1] bafora it.

Examplo:

TPR "PIGA-LATIN
PIG-LATIN

Note thal the guotalion mark character () and the colon () are
not word delimiters

You can also have an aemply word, which i5 a word with no
elemeants. You type n tha amply ward by typing

W Lists: Some General Information

68|

A list is made up of Logo objects, each of which is a word or
another list. You indicate that someathing is a list by enclosing it
in square brackeis (| |). Here are some examples of isis;

[HELLO THERE, OLD CHAP]
[X Y 2]

[HELLO]

[[HOUSE MAISON] [WINDOW FENETRE] [DOG C!
HIEN]]

[HAL [C3P0O R2D2] [ORZ| [ROBBIE SHAKEY]]
(1217 17 20

1]

The list [HELLD THERE, OLD CHAP] contains four elameants;

HELLO
THERE,
oLD
CHAP

HMote that the st [1 [1 2] [17 [17 2]]] containg only three
elements, not six; the second and third elaments are thamsalves
lists
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Sea {he gechon of this ghaptar on

s EMPTYP premiliva fos

af the By lisd

axampias

Element 1: 1
Element 2: [1 2]
Element 3: [17 [17 2]

The fist [|, a list with no elements, s the empty list

= Breaking Words and Lists Into Pieces

The operations that break words and Ists Nl pleces are

BUTFIRST (BF)
BUTLAST [(BL)
FIRST

ITEM

LAasT
MEMBER

The following chart shows how FIRST and BUTFIRST (EF)
work, If you want to try oul these operations, use the SHOW
command

FIRST “JOHMN J

BF "JOHN OHN

FIRST [MARY JOHN MARY
BILL]

BF [MARY JOHN [JOHM BILL]
BILL)|

FIRST [[MARY JOHN| [MARY JOHM]
BiLL]

BF [IMARY JOHN| [BILL]
BILL]

FIRST [MARY [JOHN RAARY
BiLL]

BF [MARY [JOHM [[JOHM BILLJ)
BILL]]

FIRST | o Error

BF [ lor” Error

LAST and BUTLAST (BL) work in the same way excapt that
they work on the last element
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BUTFIRST
BUTFIRET obyect (BF) {operation)

BUTFIRST outputs all but the first elemant of object, BUTFIRST
ol the emply word ar the empty list is an arror.

Examplas:

Operation Dutput
BUTFIRST |EFFIE MAMIATIS]  [MANIATIS]
BUTFIRST "DOGS 0G5

BUTFIRST |DOGS] | | (the empty list)
BUTFIRST [THE DOGS| |DOEE
BUTFIRST [[THE A AN| [DOG  [|DOG CAT MOUSE] |[BARKS
CAT MOUSE| |BARKS MECWS]|
MEDOWS]|

BUTFIRST Errar

BUTFIRST | ] Errar

TD TEIANGLE :0BJECT
IF EMPTYP :0BJECT [S5TOF]

PR :DBJECT
I IANGLE BHUTFIRST :UBJECT
EHD

*TRIANGLE “STROLL
STROLL

TROLL

ROLL

BLL

LL

L

PTRIAMGLE [KAMGAROODS JUMP GRACEFULLY]
KANGAROOS JUMP GRACEFULLY

JUMP GRACEFULLY

GRACEFULLY
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BUTLAST
BUTLAST obyect {BL} [Cperation}

BUTLAST outputs all but the st elemant o1 odyect

Examples:

Operation Output
BUTLAST |BARE G. MINGIE] |[BARB G
BUTLAST "FLOWER FLOWE

BUTLAST [FLOWER|
BUTLAST [[THE A AN|[BIRD  [[THE A AN])
BEE FLOWER]]

BLUTLAST S

BUTLAST [ ] Error

The input to the lalicwing procedure should De an adjechve
anding inm Y

TO COMMENT :WORD

FR SE L[¥OUW ARE] :WORD

FR SE [I AmM] WORD BUTLAST :WORD "IER
END

PCOMMENT "FUMHY
YOU ARE FUMNMY
[ AM FUNNIER

FIRST
FIRST abject {operation)

FIRST autputs the first elemant of oyect. FIRST of the emply
word or the empty list is an error. Mote that FIRST of a word is
a single character; FIRST of a list can be a word or & Hst
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Examples:

Operation

FIRST [HOUSE MOUSE
LOUSE]

FIRST "HOUSE
FIRST [HOUSE]

Operation

FIRST [[THE A AN] [UNICORN
RHING] [SWIMS FLIES
GROWLS AUNS||

FIRST

FIRST [ ]

TO PRINTDORN : THPUT

Output
HOUSE

H
HOUSE

Output

[THE A AN]

Erros

Errar

IF EMPTYP :INPUT [S5TOP]

PR FIRST :IHPUT
FRINTDOWN BF :INPUT
END

PRIMTDOWN “mMOUSE

mwmc o3

TPRINTDOMN [A STRAWBERRY SUMNDAE]

.
STRAWBERRY
SUNDAE
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ITEM
ITEM integer obyect {operation)

ITEM outputs the alement of object whosa position within obyject
r:mresp-unds to :r?rﬂge-r Fnr e:-.ample. If .'ﬂfﬂg-f'fh. 3, ITEM

outputs the third element in the object ﬂﬂ;‘-ﬂﬂ-’ s @ word of a
list. An error occurs if infeger is greater than the length of
object or if obfect is the empty word or list

TMAKE "PETS [DOG CAT HAMSTER CANARY]
PR ITEM 3 :PETS

HAMSTER

TER ITEM 1 "APPLE

A

LAST
LAST object loperation)

LAST outputs the last element of object. LAST of the emply
word or the empty list is an erros

Examples:

Operation Output

LAST [SHARNEE MARIO REMALID
REMALID|

LAST "WANILLA A

LAST [VAMILLA] VAMILLA

LAST [[THE A] FLAVOR IS [VANILLA CHOCOLATE
[VANILLA CHOCOLATE STRAWBERRY|
STRAWBERRY])

LAST Error

LAST [ ] Error
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TO PRINTBACK :INFUT

IF EMPTYP :IMPUT [STOFR]
FR LAST :INPUT
PRINTBACK BL :I1HPUT
END

TPRIMNTHACK "GANDALF

oITxTToP M

MEMBER
MEMBER object! abject2

{operation)

MEMBER outputs the part of otyect2 in which object! is the
first element. If objeci! i3 not an element of obfect? MEMBER
outputs tha empty list or the emply word. This operation is
uselul for accessing information in a file or for sorting long lists

?SHOW MEMBEE "A [A B C]
(A B C]

*SHOW MEMBER "Bugs [Learn Bugs Logol

[Bugs Logol

75HOW MEMBER [Piaget Papert]

[Children !

Computers [Teach Activity] [Piaget Pap!

ertl]
[[Piaget Fapertl]

PR MEMBER *“ABC “XYZABCDEF

ABCDEF

Chapter 7: Words and Lists




=) Putting Words and Lists Together

Operation
FPUT
LIST
LPUT
5E
WORD
FPUUT
LIST
LPUT
SE
WORD
FPUT

The oparations that put words and lists together are

FPUT

LIST

LPUT
PARSE

SENTENCE (5E)

WORD

The fallawirg chart compares FPUT, LIST, LPUT, SENTENCE
(SE]. and WWORD.

Input 1
"LOGO
"LOGOD
"LOGO
"LOGO
LG
"TURTLE
TURTLE
"TURTLE
"TURTLE
"TUATLE
|AND MORE]

|AND MORE]

|AND MORE]

|AND MORE]

|AND MORE]

Pumting Words and Lists Together

Input 2
"TIME
TIME
"TIME
"TIME
“TIME
[ FLIN]
[IS FUN]
(IS FUN|
[IS5 FLN|
IS FUN]
iTO COME]

[TO COME]
|TO COME|
[TO COME]

[TO COME]

Output

Errar

[LOGOD TIME]
Error

[LOGD TIME]
LOGOTIME
[TURTLE IS FUN]
[TURTLE [I5 FUN]
[IS FUN TURTLE]
[TURTLE IS FUM|
Error

[JAND MORE] TO
COME]

[IAND MORE] [TO
COME])

|TQ COME [AND
MORE]|

[AND MORE TO
COME]

Error

(75



Operation
FPUT

LIST

LPUT

SE

WORD

Input 1 Input 2 Output
“COMPUTERS [1 [COMPUTERS]
"COMPUTERS [1 [COMPUTERS [1]
"COMPUTERS [1 [COMPUTERS])
COMPUTERS [1 [COMPUTERS]
"COMPUTERS [1 Errar

FPUT

FPUT obfect st (operatian)

The FPUT (for first put] operation outputs a new list formad by
pulting object at the beginning of Isf

Examples:

Dperation

FPUT "HAMSTER |DOG CAT)|

FPUT [THE A AN| [CUP

GLASS]
FPUT "A [ ]

Dutput
|[HAMSTER DDG CAT]
[[THE A AN| CUP GLASS|

|A]

LIST

LIST obtject! object2
(LIST obiect! object? objectd obyectd.. .|

(opearatan)

The LIST operation outputs a list whose elements are obygct’,
obyect?, and s0 on.
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Examples:

Operation Dutput

LIST "AROSE [TULIP [ROSE [TULIP
CHRYSANTHEMUM| CHRYSANTHEMURM]]
(LIST "ROSE "TULIP [ROSE TULIP
"CHRYSANTHEMUM) CHRYSANTHEMUIM|

LIST [A QUICK BROWN FOX| [TA SLICK BROWN FOX)
[LODKS AT THE LAZY FROG] [LOOKS AT THE LAZY
FROG]

LIST "A[] [& 1

When LIST is used with a single input, parentheses are needed
around the expression. For axampla:

TMAKE "AMIMALS "TOADS
TSHOW CLIST :AMIMALS)
[LTOADS]

LPUT
LPUT obfect st (operation)

The LPUT (for last put) operation outputs a new st formed by
putting ooyec! al the and of Kist.

Examples:

Operation Dutput

LPUT "GERBIL [HAMSTER |[HAMSTER GUINEA.PIG
GUINEA PIG| GEABIL)

LPUT [THE A AN] [CAT [CAT ELEPHANT [THE A
ELEPHANT| AN] |

LPUT "A ] [A]

LAST LPUT "GERBIL GERBIL

[HAMSTER GUINEA.PIG)

The following procedure adds a new entry 1o an
English-Spanish dictionary.
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TO HEWEWTRY :EHTRY

MAKE "DICTIONARY LPUT :EMTRY :DICTIDHAR!
Y

ERD

IMAKE “DICTIONARY [[HOUSE CASA] [SPANIS!
H ESPANOL] [HOW COMO1]

7SHOW :DICTIOMARY

[[HOUSE cASAl [SPAMISH ESPANOL] [HOW COY
MO 11

*HEWENTRY L[TABLE MESAI]

?SHOW :DICTIONARY

[[HOUSE CASA] [SPANMISH ESPANOL] [HOW CO!
MOl [TABLE MESA]]

PARSE
PARSE word {operation)

PARSE outputs a list that is obtained Irom parsing word.
PARSE |z useful for converting the output of READWORD nlo
a list

Examples:

TSHOW PARSE “word
[word]

TMAKE "Inpul READWORD
dogs cals hamsiers
FS5HOMW zInput

dogs cals hamsiers
75HOMW PARSE :Input

[degs cals hamsters]

SENTENCE
SENTENCE obyject! objects (5E) (operation)
{SENTENCE otyectT objectd objectd ...

SEMTEMCE oulpuls a list made up of the contents in ils inputs
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Examples:

Operation
SENTENCE "PAPER "BOOKS

SENTENCE |PAPER]
|BOOKS)

SENTENCE "APPLE [PEAR
PLUM BANANA]

SENTENCE |A QUICK
BROWN FOX) [LOOKS AT
THE LAZY FROG]

Quitput
|[PAPER BOOKS|
|[PAPER BOOKS)

|APPLE PEAR PLUM
BANANA]

|A QUICK BROWN FOX
LOOKS AT THE LAZY FROG]

The following procedure prints a birth announcement

TO AMMOUMCE :FIRSTHAME

tLASTHAME

PR [ME'RE HAPPY TO ANMOUMCE THE BIRTH O!

Fl

PR (S5E :FIRSTHAME "X.

FrR [11 POUHDS 11 OZ]
END

tLASTHAMED

FTANNOUNCE "“ERIC "GEEA-SILVERMAM
WE“RE HAPPY TO ANMOUNCE THE BIRTH OF

ERIC X. GEE-SILVERMAN

11 POUKDS 11 OZ
Further Examples:

Operation

{SENTENCE "APPLE "PEAR
BANANA)

{SENTENCE "MONET)
SENTENCE "MOMNET [ ]

Output
|APPLE PEAR BANANA|

|MONET]
IMONET]

Whan you give SENTENCE a single input, you nesd {o puf
parantheses around the expression, For example;

TMAKE "ANIMALS "KITTEMNS
TSHOW CSENTEMCE :AMIMALSD

[KEITTEMS]

Lompara the outputs when SEMTEMCE and LIST are apphbed to

lets that contain other lisls

Putting Words and Lists Together
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Operation Dutput

SENTENCE |[THE DOG] [THE DOG LIKES [GREEN
[LIKES |[GREEN MICE]] MICE]]

LIST |[THE DOG] |LIKES [[THE DOG| [LIKES |[GREEN
|GREEN MICE]] MICE]]]

WORD

WORD word! wora? {operation)

(WORD word? wordd wordd ..}

WORD outputs a word made up of its inputs.

Examples:

Operation Qutput

WORD "SUN "SHINE SUNSHINE
(WORD "CHEESE "BURG "ER) CHEESEBEURGER
WORD "BURG [ER] Errar

WORD "5 "MILES SMILES

The procedure SUFFIX puts AY at the and of its input

TO SUFFIX :WD
OUTPUT WORD :WD ™AY
EHD

PR SUFFIX "ANTEATER
AHNTEATERAY

The essence of the procedure SUFFIX is incorporated info PIG
and LATIN, which translate words and lisis into a dialect of Pig
Latin:

TO LATIN :SEHNT

IF EMPTYP :SENT [OP [1)]

OF SE PIG FIRST :S5ENT LATIN BF :SENT
EHD
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TO PI1G :WORD

IF MEMBERP FIRST :WORD (A E I O U Y] [0O!
P WORD :WORD "“AY]

OF PIG WORD BF :WORD FIRST :WORD

END

*PR LATIN [HO PIGS HAVE EVER SPOKEM PIG!
LATIH AMOHG HUMANS]
OHAY [1GSPAY AVEHAY EVERAY OKEHSPAY IGPAD

¥ ATIHLAY AMOHGAY UMAHSHAY
]

= Examining Words and Lists

Ses Waa sechion "CHAR ™ Aeler fo
Appendis F lor & complete list of
ihg AECH codeas

The operations that you use in checking words and lists are

ASCIN EQUALP

BEFOREP LISTP

CHAR MEMBERP

COUNT MUMBERPF

EMPTYP WORDP

ASCH

ASCH character {opearation)

ASCH outputs the American Standard Code lar Information
Interchangea (ASCI) code for character. I tha input word
contains more than one character, ASCI usas only its first
character.

Examplas:
ASCI "B outputs 68

The procedure SECRETCODE makes a new word by using the
Caesar cipher (adding 3 to each letier]. Note that this exampie
does not work with lowercase letters.

TO SECRETCODE :WD

IF EMPTYP :WD [OUTPUT ™]

OQUTPUT WORD SECRETCODELET FIRST :WD SEC!
RETCODE BF :WD

END

Examining Waords and Lists fa1



See Appendi F lar o had ol all
ASCH codss and 1heir meanings.

TO SECRETCODELET :LET
MAKE “LETMUM CASCII :LET) + 3

IF :LETHUM » ASCII "Z [MAKE "LETHUM :LE!
THUM - 28]

OUTPUT CHAR :LETHUM

END

TPR SECRETCODE "CAT

F Dl

TPR SECRETCODE "CRAYOM
FUDERQ

BEFOREP
BEFOREP word? word? (operation)

BEFOREP ocutputs TRUE If word? comes before word?. To
make the comparizon, Logo uses the ASCI codes of the
characters in the words. Mote that all uppercase letiers come
before all Iowercass leters

Examples:

Operation Qutput
BEFOREP "A "a TRUE
BEFOREF "apple "Zoo FALSE
BEFOREP UPPERCASE THLUE

"apple UPPERCASE "Zoo

The following SORT procedure takes a list of words and
outputs tham alphabatically

TO SORT :ARG :LIST

IF EMPTYP :ARG [OP :LISTI]

MAKE "™LIST IWRSERT FIRST :ARG :LIST
OF SORT BF :ARG :LIST

EHD

TO THSERT :A L

IF EMPTYP :L [OP € LIST A 231

IF BEFOREP :A FIRST :L [OF FPUT A :L]
OF FPUT FIRST :L IWNSERT :8 BF :L

EHD
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Try this
MAKE "SORTLIST SORT [A DE F T C 21 [1]

PR :SORTLIST
ACDEFTZ

Then type

MAKE "SORTLIST SORT [FDD BAR BAZ] :SOR!
TLIST

PR tSORTLIST

A BAR BAZ CDEF FODT2Z

CHAR
CHAR infeger {operaton)

The CHAR operaticn oulputs tha character whose ASCI code is
integer. An errer ocours if infeger s not the ASCI code for any
chafactar

Charattars can ba normal (white characters on black
background) or inverse video (black characters on white
background). The ASCIl codes are organized as follows:

0= 31 uppercase letters

32 - 47 punctuaton

48 - &Y digits

58 - B3 punciuation

64 - 90 uppercass latters

91 - 86 punciuation

a7 - 122 lowearcase latters

123 - 127 punciualion

128 - 154 invarsa-vidao uppercasa latters
1585 - 191 invarsa-yedao digils and punctuaton
182 - 218 special graphics characters
219 - 255 inverse-yedao iowercase letters
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To change a normal character to inverse video, use the
following pracedure: -,
Examples:

TO COMVERT :CHAR .
IF CASCI1 :CHAR) » 127 [OP :CHAR]1
IF OR CASCII :CHAR) <« 64 AMD (ASCII
ARY » 96 C(ASCII :CHAR) « 128 [OP CH/
28 + ASCII :CHAR] [(OP CHAR B4 + ASCII =
CHAR] ol .
END

INVERSE displays a word in invarse video:
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COUNT
COUNT object {operation)

COUNT outputs the number of elements In obyect, which is a
word or a list

Examples:

Operation Output
COUNT A QUICK BROWN -
AL b | LU R BRI 5

FOX]|

COUNT [A [QUICK BROWN| 3

FOX]

COUNT "COMPUTER B

TMAKE "“CLASS [JOSE AMGELA WIMIFRED LIME
> HORBERT BREIAN MARIAI]

PR COUNT :CLASS

7

The foliowing procedure prints a random edement of a word or a
list

TO RANPICKE :0BJECT

PR ITEM C1 + RAMDOM COUNT :O0BJECTD) :0B!
JECT

END

TRANPICK :CLASS
BRIAN

EMPTYP

EMPTYP object loperatian)

EMPTYF cutputs TRUE if aobfect is the empty word or the
amply list; otharwise it outpuls FALSE.
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Examples:

Dperation Dutput
EMPTYP 3 FALSE
EMPTYP BUTFIRST FALSE
UNICORM

EMPTYP BUTLAST "L TRUE
EMPTYP BUTFIRST TRUE
[UNICORN]

This procedure, TALK, maiches animal sounds o animals

TO TALE :ANIMALS :SOUNDS

IF OR EMPTYP :SOUNDS EMPTYP :AMIMALS [P?
R [THAT'S ALL THERE I1S']1 STOF]

PR SE FIRST :ANIMALS FIRST :SDUNDS

TALE BF :ANIMALS BF :SOUNDS

END

"TALEKE [DDGS BIRDS PIGS] [BARK CHIREP OIN!
L

DOGS BARK

BIRDS CHIRP

PIGS DINK

THAT'™S ALL THERE 15!

Thie REVPRINT procedure reversas slements in a word ar hist

T REVPRINT :THING

[F EMPTYP :THINWG [PR [1 STOF]
TYPE LAST :THIMHG

[F LISTP :THIMNG [TYPE CHAR 321
REVPRIMT BL :THIHNG

END

TREVPRINT "ELEPHAMT

THAHPELE

TREVPRINT "“"PUMPERMICKEL
LEKCINREPMUP

PREVPRINT [ALISON LOVES MATTHEWI
MATTHEW LOVES ALISOHN

TREVPRINT *“OTTO

aTTo
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EQUALP
EQUALP object! obfect2 [peration)

EQUALP outputs TRUE if object? and obyect? are equal
numbers, identical words, or identical lists; othareise EQUALP
cutputs FALSE. This aoperation is equivalent to the agual sign

(=}

Examples:

Operation Dutput

EQUALP "RED FIRST [RED TRUE

YELLOW]

ECUALP 100 500 * 2 TRUE

ECQUALP [THE A AN| [THE A]  FALSE

EQUALP “ [] FALSE (the empty word and

the amply list ara not dentical)

The following operation tells whethar ids first inpul (8 character)
is an gelemant of 15 secand input (a8 word)

TO IHP :CHAR :WORD

IF EMPTYP :WORD [OUTPUT “FALSE]

IF EQUALP :CHAR FIRST :WORD [OUTPUT "“TR!
UE]

OUTPUT INP :CHAR BUTFIRST :WORD

END

PR INP "“A "“TEACUP
TREUE
TPR INP "1 “SAUCER
FAaLSE
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LISTP
LISTP abyject

(operation)

LISTP outputs TRUE If odyact is a list; otherwise it outputs

FALSE.

Examples:

Operation Dutput
LISTP 3 FALSE
LISTP (3] TAUE
LISTP [] TRUE
LISTP FALSE
LISTP [A B C[DE] [ F [G]]] TRUE
LISTF BUTFIRST FALSE
"CHOCOLATE

LISTP BUTFIRST THLE
|[CHOCZOLATE]

MEMBERP

MEMBERP object! abject?

{operation)

MEMBERF outputs TRUE I object? is an element of object2

otherwise it ouiputls FALSE
Examples:

Operation

MEMBERP 3 |2 5 |3] 6]
MEMBERP 3 |2 5 3 6]
MEMBERP |2 5] [2 5 3 6]
MEMBERF "BIT "HABBIT

MEMBERP [FLORIDA
GEORGIA] [[FLORIDA
GEORGIA| IOWA]

Chapter T: Words and Lists
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Operation Qutput

MEMBERP [FLORIDA FALSE
GEORGIA] [FLORIDA
GEORGIA IOWA]

MEMBERP BUTFIRST "FOG TRUE
[OE OF OG OH|

The following procedure determines whether its input is a
Wi el

TO VOWELP :LETTER
QUTPUT MEMBERP :LETTER [A E I 0O Ul
END

TPR WOMWELP "“F
FALSE
PR WVOMWELF ™A
TRUE

NUMBERP
NUMBERFP object (operatian}

HNUMBERP cutpuls TRUE if object Is a number; otherwise i
outputs FALSE

Examples:

Operation Dutput
HMLUMBERF 3 TRUE
HURBERE [3] FALSE
HUMBERF 3.14E23 TRLE
NUMBERP [] FALSE
NUMBERP ~ FALSE
HNUMBERP BUTFIBST 31652  TRLUE
HUMBERP BUTFIRST FALSE
[ELEPHANT]
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WOoRDP
WORDP object (cperatian)

WORDP cutputs TRUE if object is & ward; otherwise it cutputs
FALSE

Mote: In Logo, numbers are considered words.

Examples:

Operation Dutput
WORDPF “ZAM TRUE
WORDP [E GRESS] FALSE
WORDF 3 TRUE
WORDP [3] FALSE
WORDP [] FALSE
WoRDp " TRUE
WORDP BUTFIRST "BURG TRUE
WORDP BUTFIRST |[BURG] FALSE

._Eﬁanging the Case of Words

The operations that change the case of words are
LOWERCASE and UPPERCASE.

LOWERCASE
LOWERCASE word [operation)

LOWERCASE outputs word in all lowercase letters.

Chapter T: Words and Lists
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Examples:

Operation Output
LOWERCASE "Hallo heflo
LOWERCASE "BIG bicy

TO YESP :WORD
[F EQUALF LOWERCASE :WORD "yes [OF "“TRU!Y
E]l [OP "“FALSE)

END

TPR YESF "YES

TRUE

PR YESP "SEVEN

FALSE

UPPERCASE

UPPERCASE word {operation)

UPPERCASE outpufs ward in all uppercase letters
Examples:

Opearation Output
UPPERCAEE "Hello HELLD
UPPERCASE “little LITTLE

TO PRIMARYP :WORD
[F MEMBERP UPPERCASE :WORD [RED BLUE ¥E!

LLOW] [OF ™“TRUE] [OP *“FALSE]
EMD

TPR PRIMARYPF "“red
TRUE

TPR PRIMARYF “green
FALSE

Changing the Case of Words [o1






i deyo

I 8

]

Variables

85 Variables: Some General Information
86 EDM

a7 EDMNS

98 LOCAL

a8 MAKE

1080 MAME

101 MNAMEP

101 THING

Chapter B: Vanables

[a3



sajqene)




gia1deya

This chapter gives you some general information about how
Logo uses variables and then provides descriptions of the
primitives that you use with variables, The primitives are

EDN
EDONS
LOGCAL
MAKE
MNAME
MNAMEP
THING

. Variables: Some General Information

Far mora idormaban on yanables
e Chaptar &

A variable is a container that holds a Logo object. The
conteiner has a name and a value. The abject held in the
container is called the variable’'s value, You create a variable in
one of bwo ways: either by using the MAKE or NAME
command, or Dy using procedura Inputs

Logo has two kinds of vanables: local variables and global
variables, Variables used as procedure inputs are local 1o that
procedure, They exist only as long as the procedure is running,
and will disappear from your workspace after the procedure
ShopsS I'lJI'I-I'I.'I'Ig

Mormally 8 variable created by MAKE is a global vaniable. The
LOCAL command lets you change those variables into local
variablas. This can be very useful if you want to avaid cluttering

up your warkspacs with unwanted variabhas,
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EDN name({lisf

The EDN [lor edit name) command stars up tha |
with the named vanable(s) and corresponding val
then edit these variable name(s) and valua(s). Wher
Editor, Logo reads the contents of the edit buffer a ad
typed each line from top level. Whatever variables alues
have been changed in the Editor are changed in Logo.
Example:

PEDN "LANGUAGE,

The screen now looks ke

You can now edit this variable as you wish and then press
(& HA) to exit the Editor,

Chapier 8 Variables
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EDNS (command)

EDMNS (for edit names) starts up the Logao Editor with all vanabls
names and their valuees in it. You can then edit these variables’
names and values, When you exit the Editor, Logo reads the
contents of the edit buffer as if you had typed each line from
top level, Whatever variables and values have been changed in
the Editor are changed in Logo.

TPONS

MAKE "ANIMAL *"“GIBBOM

MAKE "SPEED 55

MAKE "AITRCEAFT [JET HELICOPTERI]
TEDHS

The display mow looks like:

LOGO EDITOR

EEAEEAENEAAETAEAENEENEEREEEEE R REEERE R RS-

MAKE "ANMIMAL "GIBBON
MAKE *“SPEED 55
MAKE "“AIRCRAFT [JET HELICOPTER]

e L = g R R

d-A accept, -7 help, 6-ESC cancel

EDNS [a7



You can then adit the names. sa they ook like this list

MAKE "ANIMAL "GRYFFIN
MAKE *"“SPEED &5
MAKE "AIRCRAFT [JET HELICOFTER BLIMFPI

T,

PPOMNS

MAKE “ANIMAL “GRYFFIN

MAKE “SPEED 55

MAKE “AIRCRAFT [JET HELICOPTER BLIMP]

M LocaL
LOCAL name{ish |command)
The LOCAL command makes its inpulis) local to the procedurs
within which the LOCAL occurs. A local variabla is accessible
only to that procedure and to procedures it callz; in this regard
it resembles inputs to the procedure,
Example:
TD YESHO :QUESTION
LOCAL "™ANSKER
PR :QUESTION
MAKE "AHSKER FIRST READLIST
[F EQUALP :AHSKER "“YES [DUTPUT “TRUE]
OQuTPUT "™FALSE
EMD
TO GREET
FR [WHAT IS YOUR FULL MAME®?]
MAKE "ANMSWER READLIST
IF YESHO [DO ¥OU LIKE YOUR MAMET?] [PR L1
THAT'S GOODIY [PR (TODO BAD]]
PR SENTEWCE [WNICE TO MEET ¥OU, 1 :ANSWE!
B
EHD
TGREET
WHAT 1S5 YOUR FULL HaME?
EOBIH GLASS
DO ¥OU LIKE YOUR HAME®?
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HO
TOO BAD
NICE TO MEET YOU, ROBIN GLASS

Imagine what happens if the LOCAL command is omitted from
YESNG, Each procedure uses a variable named ANSWER to
hokd the user's answer to a question, Because the vanablas are
nat local, the procedure YESNG destroys the value that GREET
expects to have in that varigble:

"GREET

WHAT IS YOUR FULL MNAME?
EOBIH GLASS

DO YOU LIKE YOUR HAME?
HO

TOO BAD

HICE TO MEET ¥YOuUu, MO

MAKE nama oyact {command)

The MAKE command puts object n name's container, that is, it
gvas the vanable name the value odyect

Examplas:

MAKE *JOB 259

PR :JOB

259

TMAKE "JOB "WELDER
"PR :JOH

WELDER

"MAKE "WELDER 32
TPR :WELDER

32

TPR THIWG :JOB

32

TAKE :JOB [SHARNEE CHAITI

At this point :JOB is WELDER, and THING -JOB is [SHARNEE
CHAIT]

TPRINT *J0B
JOB
TPRINT :J0B

MAKE [og



WELDER

"PRIHT THING "JDB
WELDER

TTPRIHT THING :JDB
SHARHMEE CHAIT

TO WEATHER

PR [MHAT®S5 THE WEATHER LIKE TODAY®I

MAKE "ANSWER READLIST

IF :ANSWER = [RAINING] (PR [I WISH IT W!
QUL STOF RAINING] STOFI

IF :AMSHER = [SUNNY1 I[PR [I HOPE IT STA!
¥S SUHHY] S5TOPI]

PR (SE [1 WONDER IF [T WILL BE]l :AMSHER!
“TOMORROW. )

EMD

THEATHER

WHAT*S THE WEATHER LIKE TODAY?
SUHMY

I HOPE IT STAYS SUHHY

THEATHER

WHAT*S THE WEATHER LIKE TODAY?
CLOUDY

I WOMDER IF IT WILL BE CLOUDY TOMORROW .
THEATHER

WHAT*S THE WEATHER LIKE TODAY?®
RAETHI MG

I WISH IT WOULD STOP RAIMHING

B vamE

1001

MAME otyoct Adrms {cammand])

Thie MAME command puts object in name's container, that is, it
gives the variabla agme the valova alyact.
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THAME 259 "“JOB

TPR :JOB

259

?HAME “WELDER “JOB
"PR :JOB

WELDER

MAME is eguivalent to MAKE with the order of the inpuls
revarsed. Thus NAME "WELDER "JOB has the same effect as
MAKE "JOB "WELDER.

MNAMEP word (operation)

NAMEP outpuls TRUE if word has a value, that is, if -word
exists: it outputs FALSE otherwise,

Examples:

PR HAMEF "“AMIMAL

FaLSE

TMAKE “AMIMAL “AARDVAREK
PR 1ANHIMAL

ARRDVARK

PR HAMEP "“AMIMAL

TRUE

The procedure ING, listed with the THING operation that
{pllows, shows 8 usa of NAMEP.

B rHiNG

THING name [operation)

THING cutputs the thing in the container name, that is, the
value of the variable name. THING "ANY is equivalent to
tANY,

THING EGiR



For ather exsampias. sap soction
MAKE

102]

Example:
This procedure increments (adds 1 to) the value of a variable:

TO 1HC :X

[F HOT NAMEP :X [5TOP]

[F HUMBERF THIHG :X [MAKE :{ 1 = THING !
]

EMD

Mote fhe wse of MAKE (X rather than MAKE "X, It is not X that's
being meremanted. The value of X is not a number, but the

name o anothar vanable, It is that second vanable that is
iNCremanismg.

TMAKE “TOTAL 7

TPR :TOTAL
)
TINC “TOTAL
"PR i TOTAL
B
TINC "TOTAL
"PR :TOTAL
a
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This chapter presents all the Lago oparations thal mansputals
numbers. Logo has two kinds of notation 1or exprassing
grithmetic operations: prefix notation and infix notation. Prefix
notation mpans thal thE rrama |:-f 1hd- nrm:a-;:iura EDI‘nEB I:re!nra

TR R PR Ty ihriis i &

5 inputs. WHn inl'l: nntntiu-n the namP of the procedure
goes between its inputs. not before them

This chapter contains
® 3 general imtroduction o Logo's anthmetic operations
® descriptions of the prefiz-form operations

& descriptions of the infix-form operations

B Arithmetic Operations: Some General Information

Logo has two kinds of numbers: integers and decimais.

3 is an nteger
3.14 and 3. are decimal numbers

Logo provides primitives that let you add, sublract, multiply, and
divide numbers. You can find sines, cosines, arctangents, and
square roofs, and you can test whether a number = equal to,
lzss than, or greater than anather numbsar,
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Scientific notation 1= a way of
EXprEsaing & number with an
2o

hapier 7. 'Words a&nd Liais
describas e EQUALP pomibwg

Tha result of an arithmetic operation can be either an integer ar
a decimal, depending on the operation:

# |NT INTQUOTIENT, RANDOM, REMAINDER. and ROUND
always oufput integers,

s ARCTAN, COS5, 5IN, S5QRT, QUOTIENT, and | always autput
decimal numbers,

& The rest output integers it all their Inpuls are Integars, and
decimal numbers if one or mare of thelr iInputs are decimal
numbers (+. -, °)

Thus T | 2 is 3.5 [a decimal number), but INTQUOTIENT
7 2is 3 [an integer)

Further, 3.5 + 6.5 is 10.0 (a decimal number), but 3 + 7 is 10
{an integer), Mote that 3 + 7.0 is 10.0 {a decimal number).

The largest possible integer in Logo is 2147483647, which is
2%'-1; the smailest is -2147483647, which is -(2¥-1),

Drecimal numbers have six digits of accuracy and can include an
exponent that ranges from 38 (o -38, Logo uses exponeantial form
isciontific notation) to represent numbers thal cannol be writien
a5 just six digits. Here are some examples:

1.0E10 means 10", or 10,000,000.000
1.0M10 means 10", or 0.00000000001
Motice that the & indicates a negative exponent.

Lago rounds aoff a decimal number if it containg more than six
digits. Far example, the number 2T 18281828459.045 is
convaried o 2.71828E12.

Addition, sublraction, multiplicaten, and division are available in
Infix notation. The name of an infix procedure goes between its
inputs, not betore them. Logo also provides additicn and
mulbiplicatien in prefix form as operations taking two or more
inputs. For example, the following expressions are equivalant;

2+1
UM 21

In additean fo those pomitives Bsted bere, the primitive EQUALP
is often used in conjuncton with arithmetic operations. EQUALP
is equivalent 1o the infix operation equal sign (=), described in
this chapter
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= How Logo Evaluates Math Operations

When a Logo line has several math operations, Logo evaluates
them according to the operations’ precadance. The ordar of
pracedance from highest 1o lowest 15 as lollows:

Unary minus. Indicates a negative number [-3)
or the additive inverse of the input (-XCOR)

Multiplication and division
Additsen and subiraction
v Greater than, less than, equals

Other math This group includes user-defined operations
operations as well as pnmitive operations such as SIN,
DIFFERENCE. and SUM

Thus,
COS 25 + 10

15 read as
COS (25 +10)

¥ou can change the order of precadence just listed by using
parentheses, Logo follows the standard mathematical practice
of parforming aperations anclosad in parentheses balors
othars. Il thare are saveral oparatons within ohe el of
parentheses, Logo uses the order of precedence just glven

Example:

PR 2 s 4 + H F &4
10.0
PR 2 ¢« (4 + B / 4)
i2.0
PR L2 = 4 + B) [/ 4
4.0

B Prefix-Form Operations

This section exnlains the prefix-form operations. which apoear

in e ordar:
ARCTAMN FANDOM
Cos AEMAINDER
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The arctangent of a numbsar i5
an anghe whose tangent s that
Purnbwer

108 |

DIFFEREMCE RERAMDOM

FORM ROUND

INT SN

INTQUOTIENT SOAT

PRODUCT S

QUOTIENT

ARCTAN

ARCTAN number {operation)

ARCTAN outputs the arctangent [inverse tangant) of number.
The output is a decimal number and is in degrees, nol radians.
The outpul of ARCTAM is always a number between -30

and 80. I number is close to -1, the output may be unraliable:

Examplas:

Operation Dutput
ARCTAN 2 63.4348
ARCTAN 444 B9.BT1

The following procedures define ARCSIN and ARCCDS:

TO ARCSIH :X
OUTPUT ARCTAM :X / (SGRT 1 - :% & :})
EHD

TO ARCCOS :X
OUTPUT ARCTAHW C(SQRT 1 - X * :H} / %
EHD

cCoSs
COS5 degrees {operation)

fhe COS operation cutputs the cosine of degrees. The output
I% a decimal number. Degrees cannot be greater than 4. 19EE, H
I1I%, an efror Occurs.
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Examples:

Operation Output
COs 60 0.5

COs 3o 0. B68026

Harg 15 a dalinition of the tangant function:

TO TANM :AMGLE
QUTPUT (SINH :AMGLEY / COS :AHGLE
EHD

TEFR TAN 45
1.0

DIFFERENCE
DIFFERENCE numbar! numbar? [oparaton)

DIFFEREMCE outputs the result of subtracting number? from
Furrher .

Examplas:

Oparation Qutput

DIFFERENCE 7 1 6

DIFFEREMCE (5+6) (3°7) -10

DIFFERENCE 10 & 5

DIFFERENCE 8.3 107.4 -101.1

FORM

FORM number figld precision {aperatian)

FORM cutputs nurmiber 85 8 word in ha aumber of spaces
indicated by fald, with precision digits alter the dacimal pont,
The inpul for feld must be an integer from 1 through 128, The
input for precision must be an integer from 0 through &.

It number is too small to use the full field spaces,. Logo adds
blank space before the number, Note that the decimal point (.}
and the minus sign {-) both count as an element in fiald,
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FORM warks with all integers, but only seme decimal numbers
Thesa are

-898950.0 through -0,000001
0.000001 through 9990900

Logo prints all other decimal numbers in scientific notaton, and
these cannot be handled by FORM, Instead, FORM outpuls the
rumbar rght justified in a word with field characters

Mote: Decimal numbers have only six significant digits no
matter how many you enter. Even when numbers are used in
conlunction with FORM. they are reducad to six siondicant
digits befora being passed to FORM,

An error ocours it feld is 0 or is less than the number of digits
before the decimal paint in number. If precision is 0, FORM
outpuls murrrber 85 an integer. Trailing zeros are added if
orecision s graater than the number of degits after the decimal
point i Aumber,

If FORM oufputs a number with fewer digits after the decimal
point than the input number, tha last digit is the result of
fruncating the missimg digits

FORM is useful when you are frying 1o print columns of
numb=ars in an unvarying format
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LHea FlED SSEH

ROUWD

Examples:

Dperation Output
FORM 27.33 10 1 27.3
FORM 27.33 10 3 27.330
FORM 2.7TE20 15 2 2.7E20

*MAKE *"“A -8.8888B
PR FORM :A 9 3
8.888

INT
INT number [[alelil ) Satgl]
The INT operation outputs the integer portion of pember. Logo

remaves the dacimal portion of the number, if one exists, The
maximum integer is 2147 483,647,

Examples:

Operation Output
INT 52128 5

INT 55128 &

INT & 8

INT -5.8 5

INT -12.3 12

The procedure INTP tells whether s inpul is an integer:

TO THTP :H

IF HOT HUMBERP W [OF [HOT A HUMBERII
OF CCOUNT MY = {COUNT IHT zH)

ERD

TPRIHT IWTP 17

TRUE

TPRIWT INTP 100 / B
FaLSE

PPRIHT IWTP "OWE
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HOT A HUMBER
TPRINT INTP SGRT 50
FaLsE

INTQUOTIENT
INTQUOTIENT mibegerT integers (operation)

INTOUDTIENT outputs the resull of dividing infeger! by
infegar?, truncaled (o an integer. An error occurs il infegers
is 0, Il alther inpul 15 8 decimal number, it is fruncated.

Examples:

Operation - Output

INTQUOTIENT 12 5 g

INTQUOTIENT <12 5 -2

INTQUOTIENT 9 2 4

INTGUOTIENT 3 0 Error

PRODUCT

PRODUGT number? pumbar [oparation)

(PRODUCT numbec! numbes2 nomberd )

PRODUCT outputs the product of #3 inputs, It 15 egquivalent 1o
the * infix-form operation, With one input, PRODUCT ocutputs its
input

Examples:

Operation Output
PRODUCT & 2 12
(PRODUCT 2 3 4) £id
PRODUCT 2.5 4 10.0

TO CUBE :HUM
OF CPRODUCT :HUM :HUM :NUMD)
END
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"PR CUBE 2
B

QUOTIENT
QUOTIENT number? number2 {operation)

QUOTIENT outputs the result of dividing number? by numbers
It is equivalent to the [ infix-form operation. NumberZ must not
be 0. I il is, an arror occurs.

Examplas:

Operation Dutput

QUCGTIENT 12 5 2.4

QUOTIENT <12 5 2.4

QUOTIENT & 2.5 2.4

CQUOTIENT 3.2 0 Error

RANDOM

RANDOM infeger [operation)

AANDOM outputs a random non-negative integer less than
I.".I?l_?g'f.'l"
Example:

AANDOM 6 can output 0, 1, 2, 3, 4, or &, The following
program simulates a roll of a six-sided die:

TO DB
OUTPUT 1 + RAMDOM B
END

PR D&
3
PR D&
&
PR DB
3
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REMAINDER
REMAINDER integeri infagerd [Cparation)

HEMAINDER outputs the remaindar obtained when fegert! 15
divided by mfeger?. The remainder s always an inleger. If
infeger? and integer? are integers, this is infeger? mod integers.
If irtegert and nfegers are not integers, they are runcated
integers must not e 0. 1T il s, 8N Beror Occurs

Examples:

DOperation Output
REMAINBER 12 10 . P
REMAINDGER 12 5 2
REMAINDOER 12 15 12
REMAINDER -12 5 -2

The following procedure tells whether its input s even:

TO EVEMP :HNUMBER
OF 0 = REMAINDER :NUMBER 2
END

PR EVENFP &
FALSE

TFR EVENP 124B2
TEUE

Ihe iollowing more general procedura lells whather 5 firs
input is a divisor of ils second input:

fd DIVISORF :A :H

U¥ 0 = REMAIRDER :B :A

EHD
PR DIVISORE 3 15
TRUE
TPR DIVISORFP 4 15
FALSE
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RERANDOM
RERANDOM [command)

RERAMDOM makes RANDOM behave reproducibly: alter you
run RERAMDOM, calls 1o RANDOM generals the sama
seguences of numbers frem the beginning each tima

Example:

TO DICE :THROWS

[F :THROWS = 0 [5TOPI]
FRE 1 » RANDDM &

DICE :THROWS - 1

EHD

"DICE B

DICE &

S R T T 1 S T T o e L L

*RERANDOM
TDICE &

= Wi T D R W
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Sea also tha examples in seclion
M

See also seciion "COS

16|

TRERANDOM
TDICE B

— R W

ROUND
ROUMD number (operation)

The ROUMD operation outputs mumber rounded off 1o the
nearast integer. The maximum integer is 2,147 483,647

Examples:

Operation Output

AOUND 5.2129 5

ROUND 5.5129 2]

ROUND 5 1

ROUND -5.8 -6

ROUND -12.3 -18

SIN

Sl degrees {operation)

The SIN aperation culputs the sine of degrees. Degrees cannot
& greater than 4.18E8, If it is. an arror occurs

Example:
SIM 30 outpuls 0.5
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SQRT
SQRAT number (oparation)

The SORT operation outputs the square root of numbar. The
value number must not be nagative or an arrar will Geour

Examples:

Operation Dutput
SORT 25 50
SORT 258 16.0835

The following procedure outpuls the distance from the turtle's
pasitian 1o HOME.

TO FROM.HOME
OF SGRT SuM XCOEF * XCOR YCOR ®* YCOR
EHD

Tha procedure DISTANCE takes any two positions as inpuls,
and outputs the distance betesen them:

TO DISTAMCE :POS1 :POSZ2

OF SQRT SuUM SQ@ C(CFIRST :POS51) - FIRST :!
POS2Y S0 CCLAST :POS1) = LAST :POSE

END

TO 54 :H
OF :H * :H
EMD

PR DISTAMCE [-70 101 (S0 &0]
130.0

SUM

SUM nurmber? mumber? [oparathon)
(SUM numbear ! numberd nambard )

The SUM aperation cutputs the sum of its inputs. SUM i

equivalant 1o the + infis-form operation.

With ane input, SUM outputs its ingut.
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Examples:

Operation Output
SUNM 5 2 7

(SUM 132 -1) 5

SUM 2.3 2.561 4,861

W infix-Form Operations

Thiz saction explains the infix-form operations, which appear in
iz arder

Mote that because the symbols for these operations are
wind-separators, spaces are optional before and after all of
them excepl the zlash [see the following explanation], Thus the
following are equivalent

24+ 5

245

The only exception is the slash (/). which indicates division. You
must always put spaces befors and after the slash character,

4,8
349

The reason for this is that the | sign is used in pathnames
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Pilus Sign
numbert + number? {infig-form operation)

Tha plus sign {+) outputs the sum of its inputs. It 15 eguivalent
to SUM, which 15 a prefix-form operation

Examples:

Operation Output
5+ 2 T
1+3+24+1 T

254 + 123 ‘ 14.84

Minus Sign

rumber! - aumberd imfix-form operation)

The minus sign (<) outputs the result of subtracting number?
from mumbert. Il numbert? is missing and there s no space
after the minus sign, it outputs the opposite of awmberd
(0-numbara).

Examples:

™R 7 - 1
&

"PR 7-1

&

"PR PRODUCT 7 -1
-7

PR -3

-3

TPR - 3

-3

PR -3 - -2
-1

—
e

Rt = Foamm l:::lplalal_il_"lr|5



For mare detsded inlormabon an
hesw Logo treais the mimus sign,
ser Appendix E, Parsing

1201

The procedurs ABS oufputs the absolute value of its input:

TO ABS :HUM
OP IF :HUM « 0 [-:MUM] [:HUM]

EMD
TPR ABS -35
35
TPR ABS 35
a5

MEAR t2llz whether two numbers are closa in value:

TO HEAR :A :B
OP (ABS :A - :B) ¢ .D1
END

TPR HEAR XCOR 100
TRUE

PR KCOR

99.9834

Nota that thara 5 a potential ambiguily Detwosn (e mines sign
with one mpul and tha minus sign with teo Inpuls. Logo
ragolves this ambiguity as follows:

T-1iz B
f=1i5also 6
7-1i8 also 6

Bul 7 -1 is a pair of numbers (7 and -1}

Multiplication Sign

numbar? * numberd (infix-form operation)

The astensk [*) outputs the product of its inputs. It is equivalant
to PRODUCT, which is a prefis-form operation.

Examples:

Operation Output
B*2 12
2*a*4 24
13713 1.64
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Trne BEFOREF operaticn ia
degonbed n Chaples 7

The procedure FACTORIAL outputs the factorial of its input. For
gxample, FACTORIAL 5 outputs the product of 54 * 32 = 1,

TO FACTORIAL :H
IF :H = 0 [OFP 1] [OP :H * FACTORIAL :M=-1]
END

PR FACTORIAL 4
24

7PR FACTORIAL 1
1

Division Sign

funiber? | numbard (infix-farm operation)

The slash (/) outpute number? divided by numbarZ. It is the
Same a5 e QUOTIENT Dparaton. Aufmbar2 must ot be 0.

Examples:

Operation Dutput
G/3 20

B/3 2. BEB&7
25/38 0657895
i 0.0

Tio Errar

;I'..a-ss Than Sign

mumbart? < numberd {infix-farm operation)

The less than sign {=} outpuls TRUE if number? is less than
aumberd, otherwise it outputs FALSE. It is similar to the
BEFOREF operation but takes only numbers as inputs.

Examples:

Dperation Qutput
223 TRUE

¥ = 10 FaLSE
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Equal Sign

obyject! = object? {infix-form operation)
The egual sign is sguivalen o The equal sign (=) oculputs TAUE if obfect? and object? are
EQUALP. which m deéscribed o aqual numbers, antical words, or identical ists; otharwise it

‘_'lul_“..u T

outpuls FALSE

Mote that the use of paronthases allects how Logo evaluales
the equal sign. as shown in this example:

FIRST “3.1416 = 3 putputs F
(FIRST "3.1416) = 3 outputs TRUE

In the first of these gxamples, Logo evaluates whether 3.1416
aauals 3 befora i@ execules FIRST

Examplas:

Dperation Output

1) = 5072 TRUE

3 = FIRST "3.1416 TRLE

[THE A AN] = |[THE A] FALSE

7 7 TRUE {& decimal number is

gquivalent to the
corresponding integer)

=] FALSE (the empty word and
tha empty fist ara nol (dentical)

Greater Than Sign
number! = number? {infiu-Torm oparation)

The greater than sign [ =) outputs TRUE if number? is greatar
than numbers, otharwise it outpuls FALSE

Examples:

Operation Dutpui
4 3 TRUE
A0 = -7 FALSE
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This chapier présenis the primitives and special contral
characters that you usa’to change Logo's normal way ol
executing a procedure. The primitivas and special characiors
appear in five groups:

& prmitives called conditionals thal tell Logo o carry oul
differeni instructions. depanding on whather a condition s
met

& primitives thal interrupt a procedure balora I has finished
axesuling

& primitives thal tell Logo to repeal instructons a cartamn
numbar of imes o fo jump oF transter conirol to some othes
instruction

&  prmitives lor debugging programs

® special control characters that inferrupt Logo’s flow of
conlrol, either temporanly or permanenthy.

=] Flow uf"”cnntruf.- Some General Information

Logo reads procedure definitions line by line, following the
instructions given in each lme. if a procedura contains a
subprocedure, Logo reads the lines of the subprocedure before
continuing in the superprocedure, Flow of control refers to
the order in which Logo folliows instructions. Thera ara times
when you want to alter Logo's normal flow of control. You can
do s0 with any of these methods:

Conditionals tell Logo to do one thing if such-and-such s
true; atherwisa, do something alsa.
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Rapetition fells Logo fo run a list of instructions one or
rmore times,
Halting fells Logo fo stop this procedure before it

raachas the and.

Pausing tedls Logo fo interrupt this procedure whils its
running, but let it resume afterwards,

2 Using Conditionals

126 |

Conditionals allow Logo to carry oul ditferent instructions,
depending on whether a condition s mal. You use oparations
that output TRUE or FALSE, called predicates. 1o create this
candition. The result of the operation is the first inpul to one of
the IF primitives, The primitives for writing conditionals are

IF
IFFALSE
IFTRUE
TEST

The three primitives TEST, IFTRUE, and IFFALSE perform
exactly the same function as the single primitive IF, Which you
use 15 @ matter of convenience and personal taste

IF

IF predicale Iist? [command or operation)
IF predicafe ist? kist2

If predicate is TRUE, Logo runs Kstf. I predicale is FALSE,
Logo runs Nst2 (if present), In aither case, if the selected list
outputs something, the IF s an operation. If the st outputs
nothing, the IF is & command.

The procedurs DECIDE appears in thrae equivalent ways. The
first two use IF as & command—ona version with two inputs o
IF, ome with three inputs. The third version of DECIDE uses IF
[(wath three inpuis) as an operation,
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soction “TEGST

IF as a command:

TO DECIDE

IF 0 = RANDOM 2 [OP "YES]

OF *NO

END

TO DECIDE

[F 0 = RANDOM 2 [0OP ™YES] [OF *"HNO]
END

IF as an operation:

TO DECIDE
OUTPUT IF 0O = RANDOM 2 [™YES] ["™HO)
END

IFFALSE
IFFALSE lisf [IFF} {command)

IFFALSE runs st if tha result of the most recant TEST was
FALSE, otharensa it doas nothing. Mole that if TEST has naol
baan run i e same procedurs of a8 superprocedure, oF IFOm
bop |evied, IFFALSE doss notlhing.

Example:

TO GUIEL

PRINT [WHAT IS5 THE CAPITAL OF HEW JE!
RSEYT]

TEST "TREHTON = UPPERCASE READWORD
IFTRUE [PRIWT "CORRECT!]

IFFALSE [PRINT "WRONG]

END

aurz

WHAT IS5 THE CAFPITAL OF NEW JERSEY?
HEMARK

WEONRG
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o8 SECHON “TEST

IFTRUE
IFTRUE #&st (IFT) (Commiand)

IFTHUE runs st il the resull of the most recent TEST was
TRUE, atherwisa it does nothing. Mote that if TEST hes ot
bean fun n the same procedune of a superprocadura, of from
top lavel, IFTRUE does nothing.

Example:

TOD aulzez

PR [WHD 15 THE GREATEST?]
TEST "ME = UPPERCASE READWORD
IFTRUE [PR [RIGHT OM] STOP]
PR [HO, TRY AGAIHNI

aurza

END

TaUulE2

MHO [S THE GREATEST?Y
GEORGE

HO, TRY AGAIN

WHO IS THE GREATEST?
ME

RIGHT ON

TEST
TEST predicale (command)

TEST remembers whether predicate 15 TRAUE or FALSE for
subsequent use by IFTRAUE or IFFALSE. Each TEST s local to
the procedure in which it ooours

Chapter 10 Conditionals and Flow of Contral




Example:

TO SHORTGUIZ

PR [HOW ARE YOU?]

TEST "FINE = UPPERCASE READWORD
IFTRUE [PR [I*M GLAD TO HEAR ITI11]
END

?SHORTAULZ
HOW ARE YDU®?
LOUSY
7SHORTGULIZ
HOW ARE YOU?
FINE

1*M GLAD TD HEAR 1IT

. Interrupting Procedures

READCHAR, READCHARS
READLIST, and READWORD ars
dascribad in Chagpkar 13

The commands for stopping a procedure, either temporarnily or
permanently, are

co
CuUTPUT
PAUSE
5TOP
WAIT

To halt a procedure before it reaches an END statemant, use
the STOP and OUTPUT commands. Logo then transfers control
back to the calling procedure (the procedure using it) or to top
level, DUTPUT can communicate information to the calling
procedure. Note that these commands (STOP and QUTPUT)

halt anly the procedure they appeaar in.

To interrupt a procedure without parmanently stopping it, use
the PALISE and WAIT commands. PAUSE applies mainly to
debugging. You can use WAIT far time-critical code like
animated graphics.

Note: Other primitives such as READCHAR, READCHARS,
READLIST, and READWORD also tampararily intarrupt

procedures.
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co
Co {command)

The CO (for continue) command resumes running of a

whareyer ihe procedure poused,

ouUTPUT
DUTPUT obfect () (commancd)

The QUTPUT command Is meaningful only whan it is within a

procedure, not at top level. It makes abfect the output of your

procedurs and returns control o the caller. Note that afthowgh
DUTPUT is itseff a command, the procedurs contaiming it is an
operation because it has an output. Compare with STOP,

TO MARK.THAIN
OUTPUT [SAMUEL CLEMEHS]
END

PR SE MARK.TWAIN [15 A GREAT AUTHORI]
SAMUEL CLEMENS 15 A GREAT AUTHOR

WHICH outputs tha pasition of an element in a fist

TO WHICH :MEMBER :LIST

[F HMOT MEMBERP :MEMBER :LIST [OUTFUT 01}
|F :MEMBER = FIRST :LIST [OUTPUT 1]
OUTPUT 1 + WHICH :MEMBER BF :LIST
EHD

TMAKE "VOWELS [A E [ O Ul»

PR WHICH "E :VOMWELS

2

TPR WHICH "U :VOMWELS

g

TPR WHICH "W :VOMWELS

i
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Ar afernale versian of the
absalule vallie oporation appears

i e ceERoyssaan of e mirius syEn

|-} coeralion i Chaoplar 8

Hare s ong definition of the absolute-valua oparalion

TO ABS M
[F +M « O [OUTPUT =:H) [OUTPUT :HW]
END

PAUSE
PALISE {command or oparatian)

The PAUSE command i meaningful only when it is within a
procedura, nat at top kevel. It suspends running of the
procedure and tells you that you are pausing; you can then type
instructions imeractively. To indicale that you are in a pause
and not at top level, the prompl character changes o tha name
of the procedure you were in, followed by a guesiion mark
During a pause, [ & WESD) does not work: the only way [0 refurn
to top level during a pause is o run THROW "TOPLEVEL

All local variables are accessible during a pause. Ses PR (MAX
in the lalowing @xampie

Tha procedure may be resumed by typing CO.
Examplos:

TO WALK :MAX
RT RAMDOM 3I&E0
FD RAMDOM :MAX
FR POS

PAUSE

WAaLEKE :MAX

EMD

TWALK 100
60.4108 -13.947
PAUSING. ..
WALK*PR HEADING
103

WALK?PR :MAX
100

RALKYCO

BB .4381 2.1058
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STOP
STOP [command)

Thie STOP command stops the procedure that is running and
returns control to the caller. This command is meaningful only
wWhen It s within a procedure—not at fop level Note that a
procedure containing STOP is a command, Compare STOP with
OUTPUT

Examples:

TO COUNTDOMM :NUM

PR :MUM

IF :NUM = 0 [PR [BLAST OFF!) STOF]
COUNTDOWN :HUM = 1

EHD

*COUNTDOWN 4
&
3

2
1

i
BLAST OFF!

WalTr
WAIT infeger [command]

WAIT telis Logo to wait for /nfegeér G0ths of a second.
Example:

The procedure REPORT keeps printing the turtle's position as it
moves randomly. It uses WAIT o give you time to read the
posktion.

Td REPDRT

RT 10 * RANDOM 36
FD 10 * RANDOM 10
PR POS

WALIT 100

REFPORT

END
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el Transferring Control and Repeating Instructions

Lo this chapber's sechon “ALUN
for examples of some comphs
repaiihye procedures

TCS HT
TREPORT
0. 890,
-45.9846 7EZ.888
41,7152 43.3547

This section describes the primitives you uss Lo rapéal
Instructions and to transfer contral (9 somea olnmer Insiruction.
The primitives in this section ara

CATCH
ERROR
G0
LABEL
REPEAT
RUN
THROW

Two pairs of primitives tell Logo to jump of transfer controd to
some ofher instruection. To franslaér contral @ an nstruction in
the same procedura, use GO and LABEL. To ransfer controd to
another procedurs, use CATCH and THROW, You can use
CATCH and THROW fo stop an entire program

Repetition can be done by using REPEAT or a recursive
procedure, There are many examples of such procedures
1||I"|2lu-g'|"|l.'.lut thes manuai

CATCH

CATCH name st [command)

CATCH runs st It @ THROW name command is called while
Mst ks run, control returms to the first statemeant after tha
CATCH, The name is used to match up 8 THROW with a
CATCH, For instance, CATCH "CHAIR [whatevar] calches a
THROW "CHAIR but not 8 THROW "TABLE
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There is cne special case. CATCH "ERROR catches an arror
tnat would otherwise print an error message and return 1o top
level, It @an error is caught, the message thal Logo would
narmally print isn't printed. See the axplanation of ERROR In
this chapter to find out how to tell what the error was.

Examples:

Tha procedure SNAKE reads numbers typad in by you, and
uses them as distances to move the turtle. It turns the turtle
Datween moves. If you type something other than a number, tha
program {using its READNUM subprocedurs) prints an
appropriate message and continues working.

TO SHAKE (superprocedura)
CATCH "NOTHUM {SLITHER]

SHAKE

EMD

TO SLITHER (Subprocedura)

PR [TYPE A NUMBER, PLEASE. ]
FD READNUM

RT 10

END

TO READMUM {subprocadura)
LOCAL "™LIHE
MAKE "LIME KEALDLISE

IF HOT MUMBERP FIRST :LINE [PR [THAT'S 1
HOT A NUMBER.] THRDOW "MOTHUMI

[F NOT EMPTYP BF :LINE [PR [DONLY ONE HNU!
MBER, PLEASE'] THROW "NHOTHUMI

OUTPUT FIRST :LIME

EHD

Notice that STOP in place of THROW “NOTNUM would hava
returned to SLITHER, not to SNAKE
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Appsndix & hag a complate ksl ol
BIFD AUMOErs and Ther meanings

Mhe procedure DOIT runs nsfruchons typed in by you. When an
error occurs, Logo does not display the standard error message
and does not return fo top level; instead, it displays THAT
STATEMENWT IS5 ITHCORRECT and lets vou continue typing
instructions,

TO DOIT

CATCH "ERROR [DOIT?1I

PR [THAT STATEMENT IS IHMCORRECTI]
pOIT

EMD

TO DOITH

RUM READLIST
DoIT

END

*DO1T

PR 3 + 5

8

PR12 - 7

THAT STATEMENT IS5 INCORRECT
PR 12 = 7

THROW "TOPLEWEL

ERROR
ERROR [operation)

ERROR outputs & four-alement kst containing information about
the most recent error that has not had a message printed or
output by ERROR. It there was no such error, ERROR outputs
the empty list. The elements in the list are

® & unique number identitying the arror
® 5 message explaining the error
& fihe name of the prmitive causing the emor, if any

® the name of the procadure within which the error ooourred
{the empty list, if top level)
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Logo runs THROW "ERRCR whenever an @rror occurs during
the execution of a procedure. Control passes to top level unless
a4 CATCH "ERRORA has been run, When an error is caught in
this way, no error message is printed, and you can design your
2NN

Example:

TO SAFESRUARE :STDE

CATCH "ERROR [REPEAT 4 [FD :SIDE RT S011!
STOP)

PR ERROR

END

TSAFESQUARE "STXINCHES

41 [FORWARD DOESH*T LIKE SIXIMCHES AS 1!
HPUT] FD SAFESGQUARE

SAFESQUARE runs CATCH "ERRCH and prints ERROR if an
erfor acours. You can modily the procedure to print youwt own
BITar messagoe.

TO SAFESAQUARE :SIDE

CATCH “ERROR (REPEAT 4 [FD :SIDE RT 90!
STOP)

PR [OOPS, A BUG!]

EHD

*SAFESQUARE “SIX
0OPS, A BUG!

GO
GO word (Cormmand)

The GO command transters contral to the instruction 1oflcweng
LABEL wiewd in the same procadure,
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Sem section G0

Example:

TO COUNTDOWN :H
LABEL "LOOP

IF 1N < @ [STOP]
PRINT zH

MAKE "H :H - 1
GO0 "LOOrP

EHD

LABEL
LABEL waord [command)

The LABEL command itseff dogs nothing. However, a GO word
passas control to the instruction following it. Note that word
must always be a lteral word (that Is, It must be preceded by a
guotation mark)

REPEAT
REFEAT integer list {command)

REPEAT runs fist infeger times. An emor occurs if infeger is
nagative.

REPEAT =« [FD 100 RT 901] draws & sguare 100 turtle
sleps Oon § side,

REFEAT 3 [FD 100 RT 90) draws three quariers of &
sqUare

il B L e U iU ML Ry B RS UL BT



AUN
RUN =t icommand of operation)

Tha RUN command runs st g5 if typed in directly, It h3iis an
cperaton, then RUN outpuls whatever bsf outputs.

Examplos:

TO CALCULATOR
FR RUN READLIST
PR []
CALCULATOR

EHD

TCALCULATOR
2 + 3
5

17.5 %'3
52.5
42 = g * 7
FALSE

REMATHNDER 12 &
2

specilied condition is trues

specilied conditiaon s true

TO WHILE ::COWDITIOW :LIST
TEST RUH :CONDITIORN
IFFALSE [STOF])

RUH zLIST

WHILE :CORDITION :L1IST
ERD

"RT 10

"WHILE [XCOR ¢ 100] [FD 2% PR POSI]

The following procedure apoiies a command o each alemant of
g list in turm

TO MAP :CHMD :LIST

IF EMPTYP :LIST [STOPI]

RUN LIST :CMD WORD *™*™ FIRST :LIST
MAP :CHD BF :LIST

ERD
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TO SQUARE :S1DE

REPEAT 4 [FD :51IDE RT B30I
EHD

"MAP "SAQUARE [10 20 40 8O

"MAKE “"HEK.EMGLAMD [HME HH YT MAa EBI CT)
"MAP "PRIMT :HEW.ENGLAND

ME

MH

WT

Mé

R1

CT

| M 1okions ng Proceguse, FLIHEVEH, repeals s inpul 1orever
funiess it hits &n error or s stopped with (& = ESC )

TO FOREVER :LI1ST

RUN :LIST
FOREVER :LIST
END

The command FOREVER [FD 1 RT 11 f=ils the twrtle to
draw a circle.

Tha command FOREVER [PR RUM READLIST FR [11]is
aquivalent to the CALCULATOR procedure delined abowvea

Tha procedure SAFE SQUARE draws a sguare and then
restores the pen type o whatever it was previously

TD SAFE.SGUARE

MAKE "SAVETYPE PEHM
PEHDOWH
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Sed aethon “CATCH

SQUARE 100
RUM (S5E :SAVETYPEY
EMD

TO SGQUARE :LEH
REPEAT 4 [FD :LEW RT 841
END

TSHOW PEH
PEMUP
TSAFE.SGUARE
T5HOW PEH
FEHUP

RUN READLIST runs any commands you type in,
PRINT RUN READLIST prints the output from any
exprassion you typed in

THROW
THROW name (command)

The THROW command is meaninglul anly within the range of
the CATCH command. An arror occws if no corresponding
CATCH name s found.

THROW “TOPLEWEL returns confrol to top level, Contrast with
STOP

i Debugging Programs

140

You use the primitives in this section to analyze and debug
programs. The primitives are

5TEP
TRACE
LUNSTEP
UNTRACE
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STEP
STEP nameyiisi) (command)

The STEF command takes the procedure indicated by mamellisn
as input and lets you run them line by ling. STEP pauses at
edch line of execution and comfinees only when you press any
key on the keyboard.

Examples:

TO TRIANGLE :WORD
IF EMPTYP :WORD [STOP)

FR :WORD
TRIANMGLE BL :WORD
END

TSTEP "TRIAMGLE
TTRIANWGLE "IT

IF EMPTYP :WORD You press any kay.
[STOP]

PR :WORD You press any key
IT

TRIANGLE BL :WORD You press any kay.
IF EMPTYF :WORD You press any key
[5TOP]

PR :WORD You préass any key,
|

TRIAHNGLE BL :WORD You press any key,
IF EMPTYP :WORD You press any Key,
[5TOP]

b

TRACE

TRACE name{ish [command)

The TRACE command fakes the procedures indicated by
name{lisf) as input and causes them to print tracing information
when executed. It does not Interrupt the execution of the
procedure, but allows you to see the depth of the procedure
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stack during execution. TRACE is useful in understanding
recursive proceduras or complex programs with many
subprocedures

*POPS
TO COUNTUP :H
IF :H = 10 [STOP]
COUNTUP :N + 1
PR :HN
END
TTRACE "“COUNTUP
TCOUNTUP 5
COUNTUP 5
COUNTUP B
COUNTUP 7
COUNTUP B
COUNTUP 9
COUNTUP 10
COUNTUP sieopped

COUHTUP siopped

COUNTUP stlopped
COUNTUP stopped
COUHTUP stopped

COUNTUP stopped
9
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UNSTEP
UNSTEP name{iist) {command)

UNSTEP restores the procedure(s) indicated by hamelisi) back
ta their arginal states. Aler you step through a procadure {(with
STEP). you must use UNSTEP so that it will axecuté normally
again

Examples:

TUNSTEP "“TRIANGLE
TTRIANGLE "IT

IT

|

]

UNTRACE
UNTRACE namejiist) {command)

UNTRACE stops the tracing ol procedure narme and causes il
to axecute normally again.

TUNTRACE "COUNTUP
TCOUNTUR 5

LN 0 =~ & £
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. Special Control Characters

1441

The spacial characters in this section interrupt Logo's flow of
control, either temporarily or permanantly.

OPEN APPLE-ESC
(& HESE) ispecial charactar)

Pressing {4 HESC ) immediately stops whatever is Funning.
returning Logo to top level, unlass in a pause mode,

CONTROL-W
(CONTROL_ H W ) (special charactar)

Pressing (CONTROL HW) interrupts whatever is running, Typing
any character resumeas normal execution, This special characier
Is partcularly usetul in giving youwrself ime fo read when Logo
i5 dispiaying more than aona screenful of imformation

CONTROL-Z
[EoNTAOL HZ) (special character)

Pressing (CoNTROL H Z) intarrupts whatever i running, causing a
pause. [CONTROL M Z) Is aguivalent in effect to PALSE, but
different in its use: you prass [ConTAoL HZ) at the keyboard
during the running of a procedure, while PAUSE is part of the
definition of a procedurs,
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Modifying Procedures Under Program

Control

148 COPYDEF
148 DEFIMNE
150 DEFINEDP
150 PRIMITIVEP
151 TEXT
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This chapter explains the feature of Logo that allows you to
write procedures that défine and madify other procedures. The
primitives for this leaturns arg

COPYDEF
DEFIME
DEFINEDP
PRIMITIVER
TEXT

You use the DEFINE and TEXT primitives to define and modify
procedures within othar procedures. DEFINE changes a list of
instructions Into a procedure. TEXT works the other way
around, changing a procedura into a lst. The list can be
madified, usirng the list manipulation techniques described in
Chapter 7

You can use the samea list manipulation techniguas 10 create a
completely new list, DEFIME then stores it as a procedurs In
your workspace. Mote that if you want to execute this list bul
daon’t want 1o keep i in your workspace, you should use RUN
instead of DEFINE

PAIMITIVEP and DEFINEDP tall you if a procadure name
already exists. They can be useful in writing debugging
pregrams and in avoiding certain error conditions,

COPYDEF creales a copy of a procedure under a new namae.,
You might want to use COPYDEF to create a backup copy of a
procedurs, because DEFINE can accidentally destroy an
axisting procesure
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N copyDEF
COPYDEF name newname (command]
COPYDEF copies the definition of name, making it the dafinition
Ol meEwrnama as weall.
Examples:
COPYDEF "SQUARE “MEWSAUARE gives NEWSAUARE the
same dalinition as SAUARE.
COPYDEF "“FORWARD “F gives F the same definition
a5 FORWARD.

W peFINE
DEFINE mame fist (command)
DEFINE makes fisf the dafinition of the procadure name. The
first element of lsfis a list of the inputs o mame, with no
codon () before the namas.
It name has no inputs, this must be the empty list. Each
subseguent elament s a hst consisting of one line of the
procedure definifion. (This list does not contain EMD, because
EMD is nat part of the procedure dafinition. )
The second input to DEFINE has the same lorm as the output
from TEXT. DEFINE can redefing an existing procedure.
Examples:
DEFINKE "“SQUARE [[SIDE] [(REPEAT 4 L[FD :5!
[IDE BRT 90111
dalinas the same procedure as
T SQUARE :S5IDE
REPEAT 4 [FD :SIDE RT 90]
EHD
LEAAN is a program that lets you type successive lines defining
d procedure that fias no inputs. Each time you press [(BETURN ),
Logo runs the nstruction as well as making it part of the
procedure dafinition. By typing ERASE. you can erase the
previous line.
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TO LEARMN

MAKE "FRO [[1]

EEADL IHES

FR [DO YOU WAMT TO SAVE THIS AS THE DEF!
INITION OF A PROCEDURET]

TESTLFIRST FIRST READLISTY= "Y¥

IFT [TYPE [PROCEDURE MAME?] DEFINE FIRS!
T READLIST :PROI

END

TO READLINES

MAKE "“NEXTLINE READLIST

IF :MEXTLINE = [ENWD] [STOF]

TEST :HEXTLINE = [ERASE]

IFTRUE [CANCEL]

IFFALSE [RUN :NEXTLIHE MAKE "FRO LPUT :!
NEXTLINE :PRO]

READLINES

END

TO CAMCEL

PR SE [] WILL ERASE LIME] LAST :PRO
MAKE "PROD BL :PRD

END

TLEARN

FD 20

RT 38

ERASE

I WILL ERASE LINE RT 36
RT 72

END

DO YOU WANT TO SAVE THIS AS THE DEFIMIT!
10N OF A PROCEDURE?

YES

PROCEDURE HAME?LEG

DEFIME ag



"0 "MLEG
TD LEG
FD 20

RT 72
END

M perFinEDP

LEFINEDP word [operation)

DEFINEP outputs TRUE if word is the name of a user-defined
procedure, FALSE otharwise,

W priMITIVEP -

PRIMITIVEP nama [operation)

PRIMITIVEP outputs TRUE if nama is the name of & primitive,
FALSE otherwise,

Examples:

Operation Ouitput
PRIMITIVEP "FORWARD TRLUE
PRIMITIVER "SOUARE FALSE
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M rexT

TEXT name {operaton)

The TEXT primitive outputs the definition of name as a list of
lists, suitable for input to DEFINE

Examplea:

"SHOW TEXT *“POLY
[[SIDE ANGLE) [FD :SIDE RT :ANGLE] (POL!
¥ :SIDE :ANGLE]]

The first alemant of the cutput is & list of the names of the
procedura’s inputs. The rest of the elements are lists; each one
is a line in tha procedure definition. (If the procedure name is
undafinad, TEXT outputs the ampty list.) The previous example
corresponds o

PO "POLY

TO POLY :SIDE :ANGLE
FD :SIDE RT :AMGLE
POLY :SIDE :ANGLE
EHD

You can use TEXT in conjunction with DEFINE fo create
procedures that modily other procedures. Here is a simple
example:

PO "SQUARE

TO SGUARE

REPEAT 4 [FD 30 RT 901

END

TDEFIHE "SQUARE.WITH.TAIL LPUT [FD 10011
TEXET "SGUARE

PD "SQUARE .WMITH.TAIL
TO SQUARE .WITH.TAIL
REPEAT 4 [FD 30 RT 201
FD 100

END

=
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The primilive STEP is describod in
Chaplar 10

152

Complex Example:

The procedure 35TEP in this example modifies the definition of
& procedure 1o make it run one line at a time. The procedurs
$5TEP is similar 1o the primitive STEP. The example is included
to show you how o modily a procedure definition,

After each line ig run, Logo wails for you to press
before it proceeds. SUNSTEP restores the original procedure
definition,

The Program:

TO S$5TEP :FPRO

COPYDEF :PRO WORD ", :PRO

MAKE "OLDDEF TEXT :PRO

MAKE *NEWDEF (LIST FIRST :0DLDDEF)

MAKE ™HEWDEF LPUT €LIST “PRIHT (LIST *™E%
HTERING :PRDOY) :HEWDEF

SHOWITHPUTS FIRST :OLDDEF

SHOWLIMES BF :OLDDEF

DEFIME :PRO :HEWDEF

END

TO IGHORE :IWPUTT
END

TO STEPPER
TYPE

[GHNORE READLIST
EMD
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TO SHOWLIMNES :INSTRUCTIONS

IF EMPTYP :IHSTRUCTIONS [STOP)

MAKE “HEWDEF LPUT (LIST ®TYPE FIRS5T :1IW!
STRUCTIONS) :NEWDEF

MAKE "“HEWDEF LPUT [STEPPER] :NEWDEF

MAKE "“HEWDEF LPUT FIRST :INSTRUCTIOHS :!
NEWDEF

SHOWLIHES BF :IHSTRUCTIONS

END

TO SHOWIMPUTS :ARGLIST

IF EMPTYP :ARGLIST (STOP)

MAKE "MEWDEF LPUT CLIST "PRINT "SENTEHRC!
E CLIST C(FIRST :ARGLISTY "IS) {WORD ":!
FIRST :ARGLIST}Y :MEWDEF

SHOWIMPUTS BF :ARGLIST

END

TO SUMSTEP :PRO

COPYDEF WORD *. :PRO :PRO
ERASE WORD ™. :PRO

EMD
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Using the Program:

Td TRIANGLE :kORD

[F EMPTYFP :WORED [STOP)
PR :WORD

TRIAMGLE BL :WORD

END

T#5TEF "TRIANGLE
TTRIANGLE *"IT
ENTERING TRIAMGLE
WORD I5 IT

IF EMPTYP :MWORD L[S5TOPI]

FR :WORD

TRIANGLE BL :WORD
EHTERIKG TRIAMWGLE

LORD 15 1

IF EMPTYP :WORD [STOP)
PR :WORD

I

TRIANGLE BL :WORD
ENTERING TRIANGLE

WORD IS

IF EMPTYP :WORD [STOP]

br
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Predicates are aperalions thas
owiput @nly TRUE or FALSE. Mosi
af Mhes nienas end in P

Jajpdeuya

I

&

This chapter describes the logical operations AND, NOT, and
OR. A logical operation s a predicale whose input must be

either TRUE ar FALSE.

The inputs to kogical operations are usually other predicates,
Fredicatas are found throughout the other chapters of this

mandual:

Predicate

BEFOREP
BUTTOMNP
DEFIMEDP
DOTP
EMPTYP
ECIUALP
FILEF
KEYP
LISTP

MEMBERP
NAMER
MUMBERP
PRIMITIVEP
SHOWNP
WORDF

=

-3
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158 |

AND pregicate! prediceie? {operaton)
(AND gregicafe ! prediceled predicarad ..}

AMD ouwtputs TRUE if all its imputs are true, FALSE otherwise.

Operation Cutput
AMD "TRUE "TRUE TRLE

AMD "TRUE "FALSE FALSE
AMND "FALSE "FALSE FALSE

(AMD "THUE "THUE "FALSE FaLsE
"TRUE})

ANMD S T Efrof

AND PENCOLOR=1 FALSE
BACKGROUND =0
(whan you start up Logo)

The following procedure, DECIMALP, tells whether 1S input 5 &
decimal number

TO DECIMALF :OBd
OuTPUT AMD HUMBERP :0BJ MEMBERFP ™. :0BJ
END

PR DECIMALP 17
FALSE

PR DECIMALP 17.
TRUE

PR DECIMALP "STOP.
FALSE

The following procedure tefls you whether the temperature is
comforteble (between 50 and 90 degress F):

TO COMFORT

IF AND :TEMPERATURE » 50 :TEMPERATUEE «!
20 [PR "DELIGHTFUL] [PR "UNFLEASANTI
ERD
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"MAKE “"TEMPERATURE &8
YCOMFORT
DEL IGHTFUL

B nvor

NOT predicale {operatian)

NOT outputs TRAUE if predicate is FALSE, il predicafe i1s TRUE
NOT outpuls FALSE

Examples:

Operation Output
MOT EQUALP "A "B TRUE
MOT EQUALP "A "A FALSE
MUT “A = FIRST "DOG TRUE
NOT “A Error

I WORDP wera not a prirmitive, i1 could be defined as Tollows:

TO WORDP :DBJ
QuUTPUT NOT LISTP :0BJ
END

The follpwing procedure 1elis whather its input Is a word that
ismt & number;

TO REALWORDF :0BJ
OUTFUT AMD WORDPF ;0BJ HOT HUMBERF :0BEJ
EWD

PR REALWORDPF HEADIHNG
FALSE

*PR REALWORDE PDS
FALSE

PR REALWORDP “KAWMGARDOD
TRUE

"PR REALWORDP PEM

TRUE

NOT l159



N or

160 |

OR predicate! predicales {(oparaton)
{OR predicate! predicated predicated ...)

OR outputs FALSE if all its inputs are false; otherwise It outpuls
TRUE,

Examples:

Operation Output
OR "TRUE "TRUE TRUE
OR "TRUE "FALSE TRUE
OR "FALSE "FALSE FALSE
(OR "FALSE "FALSE "FALSE TRUE
"TRUE]

OR&T Errar

The procedure MOLUNTAINS draws mountains:

TO MOUHTAINS
SETPC 5

RT 45

FD &
SUBMOUNTAIN
END

TO SUBMOUNTAIHN

FD &5 +« RANDOM 10

IF DR YCOR » S0 YCOR ¢« 0 [SETHEADING 1!
BO-HEADING]

SUBMOUNTAIN

END
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Using Paddlas
BUTTONP
PADDLE
Making Logo Bead Infarmation
KEYP
READCHAR
READCHARS
READLIST
READWORD
Making Logo Write Information
PRINT
SHOW
TYPE
Making Sounds With TOOT
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This chapter describes primitives for communicating with
various devicas through the computer. The devicas includa tha
keyboard, the television set, and the game paddies, The
primitives are divided into four groups:

& primitves 1of using paddies

& phimitives for making Logo read information

® primitives for making Logo write information

® 3 prirmitive Tor I'I'I.FH(II'II.:] SouUnNas.

B using Paddles

This section descnbas the BUTTONP and PADDOLE primitives,
which communicate infarmation fram e paddia. o hand
control.

BUTTONP
BUTTONP padaienurmder {operation)

BUTTONP outputs TRUE i the bulton on the specilied paddis
is down and FALSE if the button is up. The paddignumbar must
bel 1,2 0R 3. {4 )is button 0 and (= ) is bulton 1
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PADDLE
PADDLE paddienumber (operation)

PADDLE outputs & number between 0 and 255, reprasenting
the rotation of the dial on the specied paddia.

TO PDRAW

RIGHT (PADDLE 0} / 25.&
FORWARD C(PADDLE 13 / 25.B
PDRAW

EHD

I Making Logo -ﬁead Information

READCHAR, READCHARS
READLIST. and AEADWIAD are
EED wesad in conrEchan with the
fls-nandling sysiem described o
Chapters 15 and 16

This section presents the primitives that you use 1o make Logo
read informalion from a device or a file, Normally, this device Is
the keyboard, The primitives are

KEYP
READCHAR
READCHARS
READLIST
READWORD

The operations READCHAR, READCHARS, AEADLIST, and
READWORD lst Logo read text thal has been typed into the
keyboard KEYP is a keyboard pradicate mainly useful in game
situatons

KEYP
KEYP joperation)

KEYF outputs TRUE if there is at least one character waiting to
be read—that is, one that has been typed on the keyboard and
not yet picked up by READCHAR or READLIST. KEYF outputs
FALSE if there are no such characlers.

Chapter 13: The Outside Warld




Ses plen sachon “REYP.”

Example:

TO STEER

FD 2

IF KEYP [TURN READCHARI
STEER

EHD

TO TURK :DIR

IF :DIR = "R [RT 101
IF :DIE = "L [LT 101
EHD

READCHAR
READCHAR (RC) {operation)

READCHAR outputs the first character typed at the keyboard or
read from the current file. If you are reading from the keyboard
and no character is waiting o be read, READCHAR waits uniil
you type somathing.

READCHAR does not cutput a character If you are reading from
a file and the end-of-file posithon Is reached. In this case,
READCHAR outputs an empty list. Mote that READCHAR from
the keyboard doas nol echo whatl you type on the screen,

If you are reading from the keyboard, you can set the high bit
of the character belng read by holding down either Apple key as
you type the character. Setting the high bit adds 128 to the
character,

The following procedure, XY ZZY, lets you run cerfain
commands with a single keystroke: (F) does FORWARD 5, and
(A does RIGHT 10. (You can add to the list.) You need not
press (RETUAN | after the keysiroke

TO XYZZY

[HTERFRET READCHAR
XYZZY

END

TO INTERPRET :CHAR

IF :CHAR = “F [FD 51

IF :CHAR = "R [RT 101

IF :CHAR = “S [THROW "TOPLEVEL]
EWD

Making Logo Read Information 1185



READCHARS
READCHARS infegar (RCS) (operation)

The READCHARS operation oulputs the first integer number of
characters typed at the keyboard or read from the current fike. I
you are reading from the keyboard and no characiers are
waiting to be read, READCHARS waits for you to type
something.

It you are reading from a file and the end-af-file position Is
reached belore irteger charactars are read, READCHARS
outputs tha characters read up fo that pamt I the end-of-file
position was reached before READCHARS was called,
READCHARS outputs an empty list

Mota that READCHARS fraom the 'H.E'?'Ul'.'l:'lfd does mot echo what
you type on the screen

Remember that a carriage return is read as a characiar

If you are reading from the Keyboard, you can set tha high bit
of the character being read by holding down either Apple key as
you typa the character. Setting the high bit adds 128 to the
gharacter

Example:
TPRINT READCHARS 4
Typa the following letters:

ABC (Don't press [RETWUAN 1)

Mothing happans. Now type
1]
The lollowing appears on the screen:

ABCD
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READLIST
READLIST [FL) (operation)

The READLIST operation reads a line of informaton from the
current file and ocutputs the information in the form of a list
Mormally, the sourca 15 the keyboard, whera you type in
information followed by a carnage return, This information is
echoed on the sgreen. The command SETREAD allows you to
read from other files

if you are repding from a file where the end-of-file position has
already been reached, READLIST outputs the amply word.

Examples:

PPRINT COUNT READLIST
I HOPE THIS REALLY WORKS
5

TO GET.USER

PRINT [WHAT I5 YOUR NAME?I]

MAKE "USER READLIST

PRINT SE [WELCOME TD LOGO,]1 :USER
ERD

TGET.USER

KHAT IS5 YOUR HAME?
EFF1E

WELCOME TO LOGD, EFFIE
*GET.USER

KWHAT 15 YOUR HAME?
EFFIE MAMTIATIS
WELCDME TOD LDGD, EFFIE MAMIATIS

READWORD
READWORD {RW) {operation)

READWORD reads A line of information from the currant file
and ocutpuis it as a word, Mormally, the source is the kayboard,
and READWORD waits for you fo type and press (RETUAN .
What vou type |5 echoed on the screen. If you prass (AETUAN |
before typing a word, READWORD ocutputs an emply ward
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Sea saciions “READLIST,
HEARLHAR, AEADCHARS
CETREAD

i Making Logo Write Information

and

If you use READWORD from a file, READWORD reads
characters until it reaches a carriage return, and outpuls thoses
characters as a word, The next character 1o be read iz the ona
after the carriaga return, When the end-of-file position =
raached, AREADWORD outputs an empty list

Examples:

PSHOW READWORD
LONDON ONTARIO
LONDON OMTARIO

PPRINT COUNT READWORD
THERE IS5 SOME WVALUE IM COUNTIHG WORDS
37

The following procedure asks your age and then prints how old
yoU wll e reest year

TO AGE

PRINT [HOW OLD ARE YOU?1
PRINT MESSAGE READWORD
END

TOD MESSAGE :AGE
OF SE [HEXT YEAR YDU WILL BE] :AGE + 1
EHD

"AGE

HOW OLD ARE YOu?

11

MEXT YEAR ¥YOU WILL BE 12

TAGE

HOW OLD ARE YOU?T

35

NEXT YEAR ¥OU WILL BE 3B

This aaction presents the primatives that you use 1o make Logo
write information 1o a destination such as the screen. The
primitives are

PRINT
SHOW
TYPE

Chapter 13: The Dutside Warld




PRINT

PRINT obyect (FR) {command)
(PRINT objeci? object2 .}

Tha PRINT command prints its inputs followead by a carriage
raturn an the screen, unless the dastination has bsen changed
by SETWRITE. The sutermost brackets of lists are not printed.
Compare with TYPE and SHOW.

TPRINT A
A

PPRINT "A PRINT [A B C]
A

ABEC

7(FRINT "a [A B C1)
AABCL

TPRINT [

L+ ]

TO REPRINT :MESSAGE :HOWMANY
IF :HOWMARY < 1 [STOP]

PR :MESSAGE

PR

REPRINT :MESSAGE :HOMMANY-1
EHD

TREPRINT [TODAY IS FRIDAY!] 4
TODAY IS5 FRIDAY!

TODAY 1S5 FRIDAY!
TODAY IS5 FRIDAY!

TODAY [S FRIDAY!
b
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SHOW

SHOW object {command)

The SHOW command prinis object Iollowed by a carriage return
on the screan, unless the destination has bean changed by
SETWHITE. It abect 15 a Hst, Logo leaves brackels around i
Lompare vwith TYFPE and PBIMNT

Examples:
PSHOW “g

I

A
TEH0OW “A SHOW [A B C
A

LA H £

TYPE
TYPE object {command)
(TYPE abject! obiecid .0

The TYPE command prints its inputs without & carriage refurn
on the screen, unless the destination has been changed by
SETWRITE. The outermost brackets of lists are not printed
Compare with PRINT and SHOW

Examples:

*TYPE "A
A?TYPE ™A TYPE [A B CI
AR B C?CTYPE ™A [A B C1)
AR B C7
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The procedure PROMPT types a message followed by a space

TOD PROMPT :MESSAGE
TYPE :MESSAGE
TYPE CHAR 32

END

T MOVE

FROMPT [HOW MANY STEPS SHOULD 1 TAKE?]
FD FIRST READLIST

MOVE

END

"MOVE

HOW MANY STEPS SHOULD
HOW MANY STEPS SHOULLD
HOW MANY STEPS SHOULD
HOW MANY STEPS SHOULD

TAKE? 50
TAKE? 37
TAEKE® 2
TAKE® 108

B Making Sounds With TOOT

TOOT frequancy auranon (cormmand)

TOOT generates a tona via a loudspeaker, The frequency is
specified in Hertz (cycles par second). The tuning note A is 440,
The duration can range from 0 10 65535, It is measured in units
of 1760 of a second

Example:

TO SIRENM :FREQ

[F :FREQ » 440 [STOP]

TOOT :FREQ 3

SIREM :FREQ + &

TOOT :FREQ 3
EHD

SIREMN produces a sirén sound al ascending and dascending
ngtes,

Table 13-1 provides the frequencies al approximaltely seven
cotaves of notes
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Table 13-1. NofE Freguenoes for TOOT

Nole
8
A
A
G
]
Fa#
F
E
O#
D
C#

i

Freguency, by Oclave

62
58
55
52
49
46
FF
d1
39
37
35

32

123
117
110
104
a8
&2
87
82
78
73
64
B5

247
233
220
208
196
185
175
165
156
147
138
131

4894
466
440
415
392
aro
348
330
311
284
277
262

Middia

oaa
oaz
Ba1
Ba0
T84
T40
698
639
622
b&Y
o5d
223

Chapter 13: Tha Outside Workd

1973
1864
1761
1663
1566
1480
1398
1319
1244
1176
11049
1047

J846
743
A510
ST
J1432
2958
2rar
2637
2495
2346
2213
2005

4990
4713
4426
4172
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See Chaplers 15 and 16 lor
inlarmatan on e

4 1]dB8 Y3

l

¥

This chapter tells you how to manage the workspace in your
Apple compuler, Workspace is an area of the Apple's memaory
where Logo keeps your procedures, variables, and properties
that it kmows sbout right now. It does not include primitives,

Logo provides primitives to et you

& pxaming the size of your workspace and free up additional
space there

# seeg what you have in your workspace

® salectively erase vanables and procadures from your
workspace

# claan up and organize your Workspece.

The workspacs is a8 temporary storage space. Your procedures,
variables, and propertes will be arasad when you turm off thea
power of the computes. T you want o keep them for future usa,
you must store them on a disk in the form of files,

Proceduras and namas in the warkspaca can be buried, making
them invisible (o global commands such as ERALL, ERPS,
POALL, POPS, POTS, and SAVE. A buried procedure or name
slill exists in the workspace. Theralore, you can run, edit, print
out, or erase a buried procedure, as long as you specity its
A,

The bury facility is uselul for organizing your workspace, You
can use it to selectively save proceduras in differant files. You
can also use the bury facility to make procedures appear as
primitivas. For inslance, you may wani soma of the proceduras
n Appandix B, Usalul Tools, te be buried in the WOTKSDACE
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Here 15 an example of how to organize your workspace

TPOTS
TO SENGEN :NOUNS :VERBS

TO PICK :O0BJECT

TO SUPERSENGEN

TO POLY :SIDE :ANGLE

TO POLYSPI :SIDE :ANGLE :INC
TO 5@ :SIDE

TO TRIANGULATE :WORD

TPONS

MAKE "NHOUNS [COMPUTERS HOUSES BEDS CHAIL!

RS TV STEREO]

MAKE "WERBS [PLAY COMPUTE LIE SIT [FALL?Y
DORMI ]

MAKE "“START HEADIMG

You can group the procedures and variables by giving them
names

"MAKE "LAWNGUAGE [SEHWHGEH PICK SUPERSEHGEH]
"MAKE "“LAHGHAMES [HOUNS WVEREBS]

Mow uza the bury festure to save them in a file.

"EURYALL

TUHBURY :LANGUAGE
TUNBURYMHAME :LANGHAMES
TSAVE "LANGUAGE

7] Sizing Up Fnur”llfur!rspace

Son Appentix 0, Memory Space

176 |

You use the primitives in this secton to figure out how much
free space you have in your workspace (NODES) and to free up
as much workspace as possible (RECYCLE)

NODES
NODES [oparation)
NODES pulputs the number of free nodes, This gives you an
idea of how much space you have in your workspace for
procedures, varlables, properties, and the running of
procedures, NODES is most usaful if run immediately after
RECYCLE
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See gachion "NODES® and also
Appendix D, Memory Spaca

RECYCLE
RECYCLE {command)

The RECYCLE command frees up as many nodes as possible,
performing what is called a garbage collaction. When you don't
use RECYCLE, garbage collections happen automatically
whenever necessary, but @ach one takes at least one second.
Running RECYCLE before a time-depandeant activity prevents
the automatic garbage collector from slowing things down at an
awkward time,

il Printing From the Workspace

This saction talis you how to print the contents of your
workspace. The primitives to use for this are

(=T

POALL

PON

PONS

POPS

POT

POTS

PO
PO namelist) {command)

The PO {for print oul) command prints the definition{s) of the
namead procedure{s).

Examples:

PO "LENGTH

TO LENGTH :0BdJ

IF EMPTYFP :0BJ [OF 0] [OFP 1 + LEHGTH BF!
tOBEJ4]

EHD

PO [LEHGTH GREET]

TO LEWGTH :0BdJ

IF EMPTYP :0BJ [QP O) [OPFP 1 = LEWGTH BF!
:0BJ]

EHD
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TOD GREET

PR [GODD MORMING. HOW ARE YOU TODAY?I

END

POALL

POALL [command)

The POALL {for print ouwt all) command prints the delinition o
B R T gvary procedure and the vatue of every variable in the
aacEnbong WOk sSpace

Example:

TPOALL

TO POLY :5IDE :ANGLE
FD :SI1DE

RT :ANGLE

POLY :SIDE :ANGLE
EHD

TO LENGTH :0BJ

IF EMPTYP :0BJ (OP 01 [OP 1 + LEHGTH BF!
t0B.J]

EHD

TO GREET
PR [GOOD MORMING. HOW ARE YDUW TODAY™I
EHD

TO SPI :SIDE :AHGLE :I1HC

FD :SIDE

RT :ANGLE

SPI :SIDE + :INC :ANGLE :INC
EMD

MAKE "ANIMAL “AARDVARE
MAKE "LEMGTH 3.98
HAKE "MYWAME “STEWVE

PON

POM name s {command)

BOM (for print out mame) prints the namea and value of thea
named veriable(s).
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Gpe secticn “BLURY" for
aRcEplinns

Examples:

TPOX "LENGTH

MAKE "LENGTH 3,98

TPON :LANGMAMES

MAKE "HOUNMS [COMPUTERS HOUSES BEDS CHAIL!
RS TV STEREO]

a - EE b gy Py g S EESE T P T =TT FEAL N
MAKE "VERBS (PLAY COMPUTE LIE SIT [FALL?
DOWKHT ]

PONS
PONS {(cammand)

PONMS (for print out names) prinks the name and value of every
wariable in the workspace

Example:

TPONS
MAKE "“F 3
MAKE "LIST [A B Cl

POPS
POFS {cammand)

POPS [for print out procedures) prints the definition of avery
procedure in the workspace

Example:

TPOPS

TOD POLY :SIDE :ANGLE
FD :SIDE

RT :ANGLE

POLY :SIDE :AMGLE
END

TO SPI :SIDE :AHGLE :INC

FD :SIDE

RT :ANGLE

SP1 :SIDE + :1HC :ANMGLE :IKC
END
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Ses gection “BURY lor
axcaphons

'Erasr‘ng From the Workspace

180 |

POT
POT name(lisf) {command)

The POT {for print aut title) command prints the title line of the
named procedura(s) in the workspaca.

You may want to group some procedunes by giving them a
variable name:

TMAKE "LAMGUAGE [SEMGEM PICKI]
1o hind out the titles in the LANGUAGE variabla, use POT,

PPOT :LANGUAGE
TO SENGEMW :NOUNS :VERBS
TO PICK :0BJECT

POTS
POTS {command)

POTS (for print out titles) prints the title line of every procedure
in the workspaca

Examples:

TPOTS

TO POLY :SIDE :ANGLE

TD LEWGTH :0DBJ

TO GREET

TO SPI1 :SIDE :ANGLE :IMC

This section tells you how to erase information from the
workspace. The primitives for doing this are

ERALL
ERASE
ERM
ERNS
ERPS
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Sew saction "BLEAY" lar
oaceplicns

Sep the axampls wsng ROUNS
and VERBS a1 the baginning ol ihis
chaptar

Sed Beclion "BURY" lar
mEcaphions

ERALL
ERALL (command)

ERALL erases all procedures, variables, and properties from the
workspace,

ERASE
ERASE mamifst) (ER) {command)

The ERASE command erases the named procedurs(s) from the
workspace

Examples:

ERASE "TRIAMGLE erases the TRIANGLE protaduna,
ERASE [TRIAMGLE SQUARE] erases the TRIAMGLE and
SQUARE procedures

ERN
ERN nameailist) {command)

The ERMN (for erase name} command erases the namead
variableis) from the workspace.

Examples:
ERM "LENGTH erases the LENGTH variable

ERN :LANGNAMES erazes the NOUNS and VERBS variaDlas

ERNS
ERNS (command)

ERMS (for erase names) erases all variables from the
workspace,

Erasing From the Workspace |'i_E!1_



Hee sachan “BLURY foe

S CED0n

ERPS
ERPS [command)

The ERPS (for erase procedures) command erases all
procedures from the workspace

= Cleaning and Organizing the Workspace

182 |

This section discusses iha primitives that you use to manage
your workspace effectively. The primitives for doing this are

BURY
BURYALL
BURYNAME
UNBURY
UNBURYALL
UNBURYNAME

BURY

BURY namellisf) (command)

Ihe BURY command buries the procedure{s) in its input.
Certaln commands (ERALL. ERPS, POALL, POPS, POTS, and
SAVE) act on everything in the workspace excepl procedures
ang nameas that are buried

Exampla:

SAVE "GOODSTUFF saves the whole workspace in the file
GOODSTUFF except procedures and names that are burad
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Ses secton “UNBLUAYALL " tor
unburymp everything in tha
worksnaon

Sed section "UMBLIRYMAME
unbsiry varsabiss

e}

BURYALL
BURYALL {command)

The BURYALL command bunes all the procedures and variable
names in he WworksDace,

Example:

TPOTS

TO POLY :SIDE :AMGLE
TO LEWGTH :0BJ

TO GREET

TO SP1 :SIDE :AMGLE :INC
TPONS

MAKE "ANIMAL "AARDVARK
MAKE "LEMGTH 3.98

MAKE "MYMAME "“STEWE
THURYALL

TPOTS

TRPONS

7

Cmce BURYALL is run, there are no procedure tittes or names
visibia

BURYNAME
BURYMNAME namelist) [command)

BUARYMNAME buries tha variabde narme(s) in its input,

TPONS

MAKE "™ANIMAL "AARDVARK
MAKE "LEHGTH 3.98

MAKE "MYWAME "STEVE
THBURYHAME "MYHAME
TPOMS

MAKE "AMIMAL "AARDVARK

MAKE WLENGTH 3.8B
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UNBURY

UNBURY names{list) (command)
See spclion “BURY The UNBURY command unburies the named procedure(s).

UNBURYALL

UNBURYALL {command)

UMBURYALL unburies all proceduras and varigble nameas that
are currantly buried in the workspace,

TRUTS
TROMNS

Thare are no procedures or variagble names printed.

PUNBURYALL
TPOTS

TO POLY :SIDE :ANGLE

TO LENGTH :084

TO GREET

TO SP1 :SIDE :ANGLE :INC
7PONS

MAKE "ANIMAL "AARDVAREK
MAKE “LENGTH 3.98

MAKE "MYWAME ®“STEVE

Onoe UNBURYALL is run, the procedures and variable names
are visinle.
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UNBURYNAME
UNBURYMNAME namwa(list) [command)

UNBURYMNAME unburies the variable name{s) in its input,
Example:

"PONS

%

Thaera are no variablas visibla,

"UNBURYHAME [LEMGTH HOUNS]

"PONS

MAKE ™LEHGTH 3.58

MAKE "HOUNS [COMPUTERS HOUSES BEDS CHAIl!
RS TV STEREOD]
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Logo uses four types of files in its file systern: program files,
picture files, dribble files, and data files. This chapter presents
ganeral information about Loga's file systam, as well as the
primitives that you wse t© manage all typses of Logo files.

This chapter is divided into two main sectons, which providea

& general information about tha lile system, including soma
terminology and rules you need to wse il

& tha primitives that deal with genaral ile managamani

= Logo’s File System: Some General Information

Thiz section gives you tha basics of Logo's file system and
introduces you to the example that s used throughout the
chapter to show the file-handiing features.

What Is a File?

A file is a coflection of information. Generally, this information
i organized and stored on a disk, Logo creates different types
of files on disk according to the nature of the information that is
stored

There are four types of files you work with in Logo: program
files, plcture files, dribble files, and data files, A program file
is a file of Logo procedures that you want io keep and use
again later. A plcture file is a file containing a picture that
you've created. A dribble file is & record of the text that is
printed on the screen, A data file contains information that
you want to keep track of, such as the addresses and
ielephone numbers of your friends
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Althouwgh the nature of the files may be different, they are all
organized on the disk in a similar manner. The naxt section
explaing how files are organized by ProDD5—the operating
system under which Logo runs

Disk Formatting and Volume Names

Every disk must be formatted for use. The lormatling process
prepares a disk In threa ways:

#® [t divides the disk surface into uniform areas, called blocks.
whera ProDOS stores information.

® |1 gives the disk a vwolume name thal you sesect

® |1 writes a volume directory and other information that
ProDOS needs to locale files

You must format all disks belore using them to store any
imformation.

A wolume is 8 formatted disk on which you keep fles of
information. Every volume has & name. Hara are some
examples of valume names

Volume Might Be Used for

Hame

ILOG0 The disk you use to starf up Logo
IMYDISK/ A disk contaimng your work

ILOGOD.SAMP-  The lictiious disk used for the examples in
LES! this chapler

You usa volume names to el Logo where to find the file you
wiant 1o gel or whera 10 pul the fila you want 1o save

Disk Organization

Files can be saved on disk in various ways. To get a listing of
which files are on your disk, you use the CATALOG command.
This listing of the names and sizes of files is called a
directory. Whenever you try to open a file, ProDOS chacks
the wolume diFrectory 10 find the file on the disk.

The disk volume MYDISK includes the following directory.

Chapter 15: General File Managamiani




*CATALDG

fMYDISKS
PICTURES 10
POLYS 15
SPIRALS 10
GAME 10
PHONEL IST 20
ADDRESS 10

Blocks Free: 255 Blocks Used: 75
9

This directory containg files saved at the root of the directory.
After you have accumulated a large number of files, this way of
storing them on your disk might become cumbersome,

ProD05 lets you classily your files on disk according 1o your
own needs, using a subdirectory siructure, LOGOD.SAMPLES is

Arganized ysing a system of subdirectones. Subdirectories
are files that contam lists of other files,

Subdirectories are very useful in keeping your information
arganized, For example, on the disk /LOGO.SAMPLES! there
are three subdirectories, One [PROGRAME) holds Logo
programs; the second [PICTURES) holds graphics pictures; the
third [DATA) contains data for your programs,

The disk volume JLOGO.SAMPLES/ has the following volumsa
directary;

TCATALDOG
FLOGO.SAMPLESY
PROGRAMS Y
FICTURESY
DAaTAs
HBlocks Free: 138 Blocks Used: 142

bl

Motice thal the names of thesa files listed all end with &
slash |/} Tha slash indicates that the files are subdirectories

Figura 15-1 shows you a diagram of the directory structure of
the lictitious disk (LOGD SAMPLES!. The directory structure
shiowwr in ihis hgures is used in most of the examples
throughout this chapter and in Chapter 16,
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Figisre 181, Files and SUbaIveeronss o @ Voheme

LOGO SAMPLES

[ e i

PROGRAMS PICTURES: DATA
!
= OaMES BEAR, PEC — MEMBERS
—
TICTACTDE CAT PIC - AECORDS
ioa
i ADDRESS
S I 1
o PICTURES JUNET DRIB
POLYS L FHOMELIST
BEAR

Motice that the subdirectones (LOGO.SAMPLES/PROGHAMS
and /LOGEO. SAMPLES/DATA! contain additional subdirectorias
that further organize what is stored.

CREATEDMA and EAASEFILE arme To create a subdirectory, use the CREATEDIR command, To
Expiaingd in ihes chapries erase a subdirectory, use the ERASEFILE (ERF) command

Accessing Files

Prol0S checks through the various direciory levels you ve 5t
up whenesver it neads o access a e on the disk

Fur saample, 1o aoussas e flie TICTACTOE on the diok
LOGOD.SAMPLES/ you trace a path from /LOGO.SAMPLES/ 1o
PROGRAMS/ to GAMES/ and finally to TICTACTOE
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The file's full name or pathname is

SLOGO. SAMPLES/PROGRAMS/GAMES/TICTACTOE
|

R

walume name sibdirsciory names filename

MNote: A filenama can be from: 1 to 15 characters long and
must begin with a letler. The name can contain any letter
from A through Z, any digit O through 9, and periods (1)

A prefix is a pathname of a directory or subdirectony, which is
automatically pltaced in front of a filename that does not begin
with a slash (/)

There are two ways o gain access o the file TICTACTOE;
® Lige the full pathname, For exampla

LOAD "/LO0GO.SAMPLES/PROGRAMS/GAMES/TICT!
ACTOE

® Set the prefix 1o the subdirectory cenfaining TICTACTOE
and then use only the filename. For example:

SETPREFIX "“/LOGO.SAMPLES/PROGRAMS/GAMES
LOAD "TICTACTOE

It you intend o use saveral files in the sama subdireciory, tha
second methad s easier,

CATALOG uses the prefix each time it hsis a directary.

TCATALOG

SLOGO.SAMPLES/PROGRAMS/GAMESS  (This 1s the prafix.)
TICTACTOE 12

DICE ]

Blocks Fres: 138 Blocks Used: 142
q
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. General File System Primitives

The rest of this cha pter describes the primitives that parlorm
general file management tasks, such creating a subdirectory,
Chﬂﬂklng which volumes are on ling, and so on, Thesa
primitives apply to all files, regardiess of the information stored
in the files. Tha primitives are

CATALDG QMLINE

CHREATEDIR FOFILE

EDITFILE PREFIX

ERASEFILE REMAME

FILEP SETFPREFIX

LOADHELP

CATALOG

CATALQOG (cammand)

CATALOG prinis the namas of the files in the current directory
as wall as tha numbar of blocks usad by each. The currant
directory s the derectory pointed 10 by the current ProDQs
predix

Example:

FCATALOG

ALOGO.SAMPLESY {current ProD0OS prefix)
PROGRAMS/ isubdirectony]
PICTURES/ (subdirectory)

DaTas (subdirectory)

Blocks Free: 138 Blecks Used: 142

3

TSETPREFIX "PROGRAMES  [seis prefix)
TCATALOG

LOGO.SAMPLES/PROGRE-  |current ProD0S prefis)
AMS

GAMES S {subdirectarny)
FICTURESY tsubdiractary)

Blocks Free: 138 Blocks Used: 142

7
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?SETPREF1X “PICTURES
TCATALOG

ALOGOD.SAMPI ES/PRDOGRAM
FOLYS Z
BEAR 3

Blocks Free: 138 Bloc

YSETPREFIX "“/LOGD.SAM

PCATALDG

SLOGD . SaMPLES/DATA/RE
ADDRESS i0
PHOMELIST i5

Hlecks Fres: 138 Hloc
vl

To see what is in the subdirectory PICTURES

S/PICTURESY teurrent ProDOS prafix)
ifilename)
ifilename)
ks Uasd: 142
PLES/DATA/RECORDS
COrRDSY
{filenames)
ifilename)
ks Used: 142
CREATEDIR
CREATEDIR pattanama [command)

CREATEDIRA creates the subdirectory indicated by pathname
The last lile name i paifiname s the subdirectory 1o be
created, and preceding names iindicate where it shoukd be
placed.

Examples:
JCREATEDIR "/LOGO.SAMPLES/PROGRAMS/TOOLS

creates the subdirectory TOOLS in the subderectory
PROGRAMS. If the ProDOS prefic is already sel to
JLOGO. SAMPLES/PROGRAMS!, then

TCREATEDIR ™TODOLS

has the sama affect
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Faor oatails on using the Edilor. sag
Chaptar 4

|

EDITFILE
EDITFILE patfihame (command)

ELNTFILE kzads the file indicated by patfiname into the adit
bufter and saves the adifed contents under the sama filenams.
The old contants will ba losi.

You can use EDNTFILE an any file, whethar it exists or not. If it
does notl exist, Logo creates it when you save the contenis of
the adit buller

The adit bulter cannot hald more than 8144 charactars. It the
e you try 10 edit cantains more than this, Logo displays an
arror message and does not let you adit the file.

ERASEFILE

ERASEFILE pathname {ERF) [cormmand)

The ERASEFILE command erases the file indicated by
pathname from the disk. If the input is a fllenama alone, the file
must be located in the current directory. An arror ocours I no
file exists

Exampla:

TERASEFILE"/LDGO.SAMPLES/PROGRAMS/PICTURES
/BEAR

erases the file called BEAR from the subdirectory PICTURES in
the subdiractory PROGRAMS,

ERASEFILE will also erase subdirectories, but only if they
contain na files. An ermmor accurs if you try to ergse a
subdirectory with files in it

FILEP
FILEP pattname (operation)

FILEP outputs TRUE if a file indicated by pathname exists on
the dizk: otherwise it outputs FALSE. An error ocours: il you try
to use FILEP on a device
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Examples:

TPRINT FILEP *"/LDGO.SAMPLES/PROGRAMS /HA!

RO
FALSE

The file called HANCH doas nol exist,

The REPLACEFILE procedure allows you o replace an old file
with something new when saving on disk

TO REPLACEFILE :FILE

[F FILEP :FILE [ERF :FILE]
SAVE :FILE

EHD

LOADHELP
LOADHELP pathname (commantd)

The LOADHELP primitive loads the file indicated by pathname
into mamaory whara the main help screen is stored. This
primitive lets you write Logo programs that provide help to the
USEr.

The halp screen s displayed any ime the user presses (g H7)
while the program Is reading input from the keyboard.

The file that you load must contain less than 1023 characters.
Spaces and carrlage returns count as characters. You can use
the EDITFILE command to create the text for your help screen
and the FILELEN operation to verify that the file is not too long.

Exampla:
TLOADHELP "“/LOGOD.SAMPLES/MEWHELP

ONLINE
ONLINE {oparation)

ONLINE outputs the volume name of avery disk on ling. _Fr:nr
example, If you have two disk drives connected, and a disk in
aach of them, ONLINE outputs the names ol both those disks.
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Example:

TSHOW OMLIME
[/LOGOD.SAMPLES Y]

You might want to use ONLINE when you have a disk and you
canngt remember the name you gava It Just put it in a drive
and type PR ONL IHE. Logo displays the name of the disk.

POFILE
POFILE pathname (command)

FOFILE (far print out file) prints out the contents of the file
indicaled by pathname. Logo prints the contents fo the screen
An effor occurs if you fry to use POFILE on a file that is already
Do

This procedure can be usad to copy a file

TO COPY :TO :FROM
DRIBBLE :TO
POFILE :FROM
HODR [ BELE

END

o copy a file POLYS o a file SHAPES
TCOPY "POLYS "SHAFES

PREFIX
PREFIX {oparabion)

PREFIA outputs the current ProDOS prelis. You use
SETPREFIX to set the prafix

TFR PREFIX
FLOGO . SAMPLES /
TSETPREFIX "PICTURES
TPR PREFIX

FLOGO. SAMPLES/PICTURES
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RENAME

REMAME patfriame newpatiiname {command)

The BENAME command finds the file indicated by patfiiname on
the desk and changes 115 name 10 Aswaatfiiname. The file's
contants are not atfected. Newpathnanme must specify a file in
the same directoly as paihiname

Example:

"RENAME "“/LOGO.SAMPLES/DATA/ADDRESS "/L!
OGO .SAMPLES/DATA/ADDRESS.OLD

renames the file ADDRESS to ADDRESS. OLD

SETPREFIX
SETPREFIX prefix (Eammand)

SETPREFIX tells Logo to set the ProDOS prefix to prefix. This
command lets you access a file in the subdirectory named by
prefix without having o type its full pathname. It also alfects
what the CATALOG command prints

Examples:

TSETPREFIX "/LOGO.SAMPLES/PROGRAMS
TCATALDOG
JLDGD.SAMPLES/PRDGRAMS S
GAMES /S
PICTURES/
Blocks Free: 13B Hlocks Used: 142

¥

You can now access the files or subdirectories under the
subdirectory PROGRAMS—in this case, GAMES and
FICTURES—by the filenames alone,
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To acceass files in the raot directary.

PSETPREFIX "/LOGO.SAMPLES
TCATALOG
/LOGO.SAMPLES S

PROGRAMS S

PICTURESY

DaTAs

Hlpocks Free: 138 Hlocks LUsed:

r]
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This chapter gives you information about the various types of
files that Logo uses

This chapter is divided into five main secbons, which provice
& the primitives for working with program liles

& the primitives for working with picture files

# the primitives for working with dribble files

® (he primitives for working with data files

® 3 sample project using data filas.

The examples in this chapter are based on the disk mamed
LOGO.SAMPLES, which is used for illustration in the previous
chapter. You may want lo refer to that disk's overall directory
structure (see Figure 15-1) when you are trying them out.

Logo reads information from three sources: files on a disk, the
keyboard, and some devices that are attached to the computer,
When you start up Logo, it reads information from the
keyboard.

Likewise, Logo writes information to three destinations: files on
a disk, the screen, and the devices attached to the computer.
When you start up Logo, it writes information onto the screen.

Mote: A device is a piece of hardware that is attached to
the computer through a slot (on the Apple lle) or & pont (on
the Apple lic). It is important to noté that Logo treats the
keyboard, the screen, and other devices such s a printar, as
files, just as it treats information on & disk as files.
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. Working ii’::lh Program Files

206 |

sama file primitives work with beth files on disks and devices
like printers. In this chapter, the input term file represents inputs
of this kind. The devices are accessed through the port or slot
number to which they are attached. The most common device
you will accass this way is a printer. A printer attached to por 1
of skot 1 would be sccessed by the number 1.

Ihis section tells you how to save and load files containing
Logo programs. The primitives you use to do this are

LOAD

SAVE
SAVEL

LOAD
LOAD pathname [command)

The LOAD command loads the contents of the file indicated by
gatnama into the workspace, as If you typed it directly from
top lewel. An efrer occurs if the file does not exist. An error also
cCowrs if yvou try to load to a device,

Alter Logo loads the contents of & file, # looks for a variable
called STARTUPR. If one exists, Logo executes its contents.

Examples:

TSETPREFIX “/PROGRAMS/PICTURES
TL0AD “BEAR

Logo reads averything in the file BEAR into the workspace.

SAVE

SAVE pathname {command)

The SAVE command craates a file and saves in it all urbunisd

procedures and variables and all properties in the workspace.
M il LU s 1T Wi I WU Fidime Jirgady exXIsis, N s Case,
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ol should first either erase the existing file using ERASEFILE
or renama it using RENAME. An arror also occurs il you try 1o
save 10 a device,

Examples:
T5AVE " /PROGRAMS/PICTURES/FACES

saves the contents of the workspace i the file called FACES

SAVEL
SAVEL narma| sl pathindrma {command)

The SAVEL command saves the procedures named in

rigrred Msf, and all the unpburied vanables and |'.I"'|:|pF!r'|:il.=."5 in the
workspace o pathname, This command is useful for saving a
portion of your workspace onfo a disk, An eror ocours if you
try 1o save [0 a device using SAVEL, Compare it with SAVE,

Example:

TPOTS

TO TRI :0BJECT

TO POLY :SIDE :AMGLE

TO SP1 :SIDE :AMGLE :IMNC
TO IHSPI :SIDE :AMGLE :IMNC
TO WELCOME :MAME

"SAVEL [POLY SP1 THSPI] "/L0G0.5AMPLES/!
PROGRAMS /PICTURES /POLYS

W working With Picture Files

This section describes the primitives you use 1o load, save, and
print Logo pictures. The primitwves arg

LOADPIC
PRINTPIC
SAVEPIC
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LoADPIC
LOADPIC pathname (command)

The LOADPIC command loads the picture named by pathname
onto the graphics scresn. Logo will load any file onto the
graphics screen. | thi file s not a picture, something will be put
on the graphics screan, but you cannot be sure what it will be,

*LOADPIC “/LOGD.SAMPLES/PICTURES/CAT.PI!
C

lpads the picture contained in the file CAT.PIC onto the
graphics scresn

PRINTPIC
PRINTPIC infeger (command)

FPRINTFIC prints the confents of the graphics screan to the
printer in the slot or port nemed. You can print pictures only to
the Apple Imagewriter printer, If you iry to use this primitive
with other printers, the results are unpradictable.

Example:
IPRINTPIC 1

SAVEPIC
SAVEPIC pathnarme (command)

SAVEPIC saves the graphics screen into the file indicated by
pathnamea, You can refrieve the screen later using LOADPIC.,

Example:
"SAVERPIC "“,LOGD.SAMPLES/PICTURES/CAT.PIC
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B working with Dribble Files

This section describes the two primitives that you use [0 recond
the interactions between you and tha Apple compular, The
primitives are DRIBBLE and NODRIBBLE.

DRIBBLE
DRIBBLE file {command)

DRIBBLE starts the process of sanding a copy o the
characters displayed on the text screen to fie, DRIBBLE
records interactions between the Apple compuler and the
person at the keyboard. DRIBELE automatically opens e
NODRIBELE stops the procass ol drbbiing.

You cannot use SETREAD or SETWRITE with a dribble file
while still dribbling. However, once a dribble file on disk has
been closed with NODRIBBLE, you can treat It like any other
file. ¥ou can then apen it, read from it, or write o i

Mote that only one dribble file can be open &t one hme.
Examples:
TDRIBBLE /DATA/RECORDS/JUNE1.DRIE

creatas a file called JUNEY.DRIB and starts the dribbling
process. Every line appearing after DRIBBLE is sent to this e

TChH

TFD 1000
TRT 80

FD &0
7HODR I BELE
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DRIBBLE can be used fa print the contants of a file to the
prinfer

TO DUMP :FILE
DRIBBELE 1
POFILE :FIJILE
HODR I BBLE

END

NODRIBBLE
MODRIBELE {command)

NODRIBBLE tufns off the dribble feature so a copy of the
characters from the screen will no longer be sent to the file or
device named previously by the DRIBBLE command
Examples:

"DRIBBLE "/LOGO.SAMPLES/DATA/RECORDS/CL!
ASS.DRIHE

creates a file called CLASS.DRIB and starts the dribbling
Process,

TREFEAT & [PR RANDOM 10]

(RN ="

*NODRIBBLE

Evarything put on the text screen after the DRIBBLE line is sant
o the file CLASS.DRIB. Mow, if you print out the file
CLASS.DRIB, you will see what you just typed

"POFILE "/LDGD.SAMPLES/DATA/RECDORDS/CLA!
S5.DRIB
*REPEAT 5 [PR RANDOM 101

o3 o) WS m

HODRIBBLE
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B working With Data Files

This section gives you information about
# reading and writing Information n data files
& opening and closing data files

® Ne prmibives that work with data les

Reading and Writing Information

With Logo's file system, there is always @ current lile open for

reading, called the reader, and & currani file open for witing,

callad the writer. When you start up Logo, Logo assumes that
ihe current reader is the keyboard and the current wnter is Lhe
screen. You can change the current reader and writer files with
fhe SETREAD and SETWRITE commands, which are descrbad
lates in this chapter.

Winen the current reader or writer is a file on disk, there are
current positions in the file where Logo will start reading or
writing, For example, when Logo opens a file, it Is ready 1o read
from the beginning of the file and write at tha end, You can
change the read and write positions with the SETREADPOS and
SETWRITEPOS commands, which are descrined later in thisg
chaptar

Opening Files

You must open a file or device with the OPEN command belore
you can read from it or write 10 iL Only one device can be open
at a time although you can open as many as six files. So. if a
device is currently gpen, you cannot use a primitive that
automatically opens and closes devices, For sxampla, you
cannot use the DRIBBLE command for a printer in slot 1 or
port 1 if slot 2 or port 2 s already open

The data file primitives ara

ALLOPEN READER SETWRITE
CLOSE READPOS SETWRITEPOS
CLOSEALL SETREAD WRITEPGS
FILELEN SETREADFOS WHRITER

CPEM
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ALLOPEN
ALLOPEMN {operation)

ALLOPEN outputs a list of all files and devices currently opan
The OPEN command opens a file or a device

TPRIMT ALLOFEM

5

Mo files of devices are open

TPRINT ALLOFEMH

1 PHOMELIST

The device in slol 1 or port 1 {the printer] and the file called
PHONELIST are open

The procedurs BYE makes sure all files are closed before you
furn off the maching

TOD BYE
IF HOT EMPTYPF ALLOPEM [CLOSEALLI
PR [YOU CAN NOW TURN OFF THE POWER.]

EHD

CLOSE
CLOSE file {command)

The CLOSE command cioses tha named file or davice that is
currently opan. Ses OPEN to open a lile or device. An arror
occurs if you try to use ELOSE with & hile oF devica that is Ral
gpen. An error also occurs i you iry to use CLOSE with a file
that is opened by tha DRIBBLE commmand

Warning
It is imporfant that you naver furn off your computer whilg fies
gre ppen. This can damaga e integrity of your aisk.
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Sae sechion “NODORIBBLE™ lor
clasing dribiile tkas

Examples:
PCLOSE "“/L0OGO.SAMPLESSDATA/PHOHELIST
cioses he file calked PHOMELIST,

The STORE procedura opans a file, sends data to it, and closes
the file

TO STORE :FILE :DATA
OFEN :FILE

SETHRITE :FILE

PRINT :DATA

SETWRITE [)

CLOSE :FILE

EMD

?STORE "“/LO0GO.SAMPLES/DATA/PHONELIST [B!
ARBARA: 7B5-4201]

The name and felephone numbaer are writken to the e called
PHOMELIST

CLOSEALL
CLOSEALL {command]

The CLOSEALL command closes all les and devices that are
currantly opan. Dribble files are not closed with CLOSEALL

Usza tha OPEN and CLOSE commands to open and close oneg
file at a tme. I you try to use CLOSEALL when no files or
gavice are apen. it is ignored.

TOPEN 1
POPEN “/LOGO.SAMPLES/DATA/PHOMELIST

You opened the printer in slot 1 or port 1, and a file called
PHONELIST. After sending data to tha file and to the printer,
you can clossa boath by typing

TCLOSEALL
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San e LLCSE
COMEmamnas

and CLUGEALL

FILELEN
FILELENM pathname {operation)

FILELEM outputs the length in bytes of the contents of the file
imndicated by pathrame, The file must be open (o use 1his
primitive. An error occurs i the file is nol open.

Example:

*0PEN "/LOGD.SAMPLES/DATA/RECORDS/ADDRE!
S5ES

PPRINT FILELEN "/LODGOD.SAMPLES/DATA/RECD!
RDS5/ADDRESSES

128

The file called ADDRESSES already has 128 bytes of dafa.

TO FILLTH :FILE :LEM

OFPEN :FILE

SGETWRITE :FILE

MAKE "SPACE :LEWM - FILELEMW :FILE

IF :SPACE » 0 [REPEAT :SPACE [TYPE 011
SETWRITE [

CLOSE :FILE

ENHD

The procedura FILLIN opens the file :FILE and fills it in with
zeros &0 the file will be LEN bytes lomg,

OPEN
OPEN file [command)

The OPEMN command opens M@ 50 il can send or receive
gharacters. You must open a data file baforeé you can access it
Mote that you can open only ane device al a fime

You ceRn open a maximum of six disk likes at once, If the file
named by fle does not exist, then OPEN creates the file. When
you finish using Logo, you must close all devices or files that
gre open.
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Example:

TO READFILE :FILE

SETREAD :FILE

IF EGQUALP FILELEM :FILE READFOS [SETREA!
b [) CLOSE :FILE STOF]

PREINT READLIST

READFILE :FILE

END

*SETPREFIX "/L0OGO.SAMPLES/DATA/RECORDS
POPEN “ADDRESSES

"REABFILE “ABBRESSES
ADDRESS LIST

MARIE: 55 CEDARWDOD

LOGD: 9960 COTE DE LIESSE

The READFILE procedure reads information from a file that i
glready open until the and-of-file position (EQUALP FILELEN
‘FILE READPOS) is reached. At that time, the file is closed and
execution of the procedure stops.

READER
READER (operation]

READER outputs the current file that is open for reading. You
can change the current read file with the SETREAD primitive.
READER returns the name of the file or the empty list il the
currgnt re@ader is the kayboard

Examples:

TPRINT READER
fLOGO.SAMPLES/DATA/RECORDS s ADDRESS

The file called ADDRESS in the subdirectory DATA/BECORDS
is the current read file.
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TO CHECKREAD :FILE

IF HOT EQUALP READER :FILE (OPEN :FILE !
SETREAD :FILE]

IF EQUALP FILELEN :FILE READPOS [CLOSE !
:FILE SETREAD [1 S5TOP]

PRINT READLIST

CHECKREAD :FILE

END

*CHECKREAD "/LOGO.SAMPLES/DATA/CLASS.LI!
&T

ERIC BROWH

MICHAEL GUIMH

CHERYL BARTLEY

LJEHHY SPARROW

The CHECKREAD procedure checks to see if the file it has as
input is the current read file. If it i3 not, CHECKREAD opens the
fite, makes it the current read file, and then reads untl reaching
the end-ol-fila posithen

READPOS
READPOS (operation)

READPOS (for READ POSition) outputs the position in the
currant reades. An error ooours if the current readar s the
keyboard or a device. To set the position in the read file, see
the SETREADPOS command.

Examplas:

YFSETPREFIX "/L0G0.SAMPLES/DATA/RECORDS
TOFEWM "FHOMELIST

TSETREAD "“PHOMELIST

TPRINT READPOS

Q0

Il you have just opened a file, READPOS outputs O

The procedure LISTFILE lists the information stored in the read
fibn, along with a number indicating whaere each ling is stored.
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TO LISTFILE :FILE

IF EQUALP FILELEN :FILE READPOS (STOP)
FRINT READPOS

FRINT READWORD

LISTFILE :FILE

EHD

TOPEH "PHOMELIST
TSETREAD "“"PHOMELIST
TLISTFILE "FHOMELIS&ST
0

PASCAL E45-2E854

16

MARIO B3V1-2822

SETREAD
SETREAD file {command)

SETREAD sets the current reader to file. After you give this
command, READLIST, READWORD, READCHAR, and
READCHARS read infarmation from this file.

Belore you use SETREAD, you must open the file with the
OPEN command. An error occurs if the file is not open, To set
the current reader back to the keyboard, give SETREAD the
empty list as input

PSETPREFIX */LOGO.SAMPLES/DATA
TOPEH "PHODMELIST

PSETREAD “PHOMWELIST
TPRINT READPOS

i)

The reader is 58t 1o PHOMELIST and the read position =2 at the
beginning of the fila

7PRINT READWORD
PASCAL: 545-2654

READLIST reads from the currant reader. To set the reader
back to the keyboard

"SETREAD [
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Gioe sechan “AEADPOS" Tor more
rfarmaban abaul the
SETREADPOS commiand

218

SETREADPOS
SETREADPOS integer {command)

SETREADPOS sets the read position in the curreni reader, The
integer should be a number between 0 and the current length of
the file, An error accurs if it is not in this range. An eror also
accurs if the current reader is the keyboard or a devics,

Examples:

TOPEN "PHOMELIST
PSETREAD "PHOMELIST
*SETREADPOS 2
TPRIMT READCHAR

5

The file PHONELIST is Dpl-_'nE':i and set up for rea-:imv.]. The read
pasition is sat to 2, and the character at that position is printed.

TO FILERL :FOS
SETREADPOS :POS5
OUTPUT READWORD
EHD

PPRIHNT FILERL 34
REHAUD 734-B374

The FILEAL procedurs oulpuls the Hst found at the file position
you gave as input

SETWRITE
SETWRITE e {cammanid)

SETWRITE sats the current writer to the file you namea. Tha
primitives PRINT, TYPE, and SHOW all print 1o the currant
writed, You cannot use SETWRITE unless the file has prowvousiy
bean opanad

Ta restora the screen as the current writer, usa the SETWRITE
command with the empty 15T 85 mput.
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Note: The commands PO, POALL. PON, PONS, POPS, POT,
POTS, and POFILE all print 1o the screen bul not to the
CLITENt writer,

Exampies:

SOPEN 1
TSETHRITE 1

Mow the various print commands will send information 1o the
device In slof 1 or port

TPRINT [LOGO TELEPHOME DIRECTORY]

If the device im slot 1 or port 1 is a printer, LOGO
TELEPHOHE DIRECTORY is prinfed there

PSETHRITE [
The current writer is st back to the screen

TD STORE :FILE :DATA
OPFEM :FILE

SETWRITE :FILE

PRINT :DATA

SETUWRITE [1]

CLOSE :FILE

ERHD

"STORE *"PHOWELIST [BRIAN: 451-25131]

SETWRITEPOS
SETWRITEPOS irfeger (carmmand)

SETWRITEPOS sets the write posibon in the current e, This
command 5 uselul when modifyng informaten ina hile, You
must set the write position to a number that is between 0 and
the and-af-lile positon, T you try 10 sel it somawhera out of this
range, an error accurs.

AN arrar also Coours if you try 10 sat the write position swhan
the current weiier 15 the Screan or a devica

To check the current position, use the WRITEPOS command.
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Examples:

TOPEM "“PHOMELIST
TSETHRITE "PHOWELIST
TSETWRITEPOS O

TPRINT [MARIE 935-3385]
TSETHRITE [1

The file PHONELIST is opened, selecied for writing, and tha
write position i et to O (it was at the end of the file whan tha
file was opened). The list that is printed replaces whatever was
at the beginning of the file,

WRITEPOS
WRITEPOS (operation)

WRITEPQS (for write position) outputs whera in the current
write file the tha naxi character will be wrillen. An errar Ocours
il the currant wrifer |5 the sorean of a davica

Examples:

TOPEN "PHOHELIST
TEETWRITE "PHOMELIST
MAKE *"POS WRITEPOS
TSETHRITE [

PR :POS

33

Motice that you can't use PRINT WRITEPOS directly because
the writa position will be printed inta the file PHOMELIST

Tha CHECKPOS procadure |:|ri11!5| the file Fll:lEIi1l‘I:II'I of the
currant writer

TO CHECKPOS
MAKE "FOS WRITEPOS
MAKE "“FILE WRITER
SETWRITE [1

PR :POS%

SETWRITE :FILE

END

TCHECKPOS "PHOMELIST
33
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WRITER
WRITER {operation)

WHRITER outpuls the current file or device that is opan Tor
writing. Compare this with the ALLOFPEN oparation.

Examples:

TO CHECKWRITE :FILE :DATA

IF HOT MEMBERP :FILE ALLOPEN [DPEM :FIL!
E]

MAKE "OLDWRITER WRITER

SETHRITE :FILE

FRINT :DATA

SETWRITE :0LDWRITER

END

TCHECKWRITE "/LOGO.SAMPLES/DATASCLASS.L!
IST [KIYOKOD OKUMURA]

The CHECKWRITE procedure first determines if a file is opan. i
it is not, CHECKWRITE opens the file, makes it tha current
writar, and sends data to it. CHECKWRITE maintains tha
original writar,

. A Sample Project Using the Data File System

This section examines the data file system, using a telephone
directory project as a example. You want 1o store the telephone
numbers. of the members of a social club. The objectives of the
project are:

1. Ta store the members' names and their phone numbsars.
2, To find a particular member's phong number,

3. To change a member's phona number,
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Step 1: Creating a Data File

Here 15 a procedura thal reads the name and phong number of
somagne from hi keyboard,

TD ASKINFD

FRINT [Type in the member’s name:])
MAKE "NAME READWORD

FRINT [Type in the phone number:]
MAKE "TEL READWORD

EMD

ASKINFO prints the message on the screen, 1akes the angwer
from the keyboard, and gives a name (o this answer. When
ASKINFD finishes its job, it creates two variables: one s called
MAME and the other TEL, The next step is to write the
information into a file.

Logao lets you write io files [or devices) as easily 85 you can
write to the screen. In addition, Lago lets you read from a file
as easily as you read from tha keyboard

Tha SETWHRITE command is used to direct information to
differant files or devices.

TO WRITEINFO

SETWRITE "MEMBERS [MEMBERS is the filanama)

PRINT :HAME

PRINT :TEL

SETWRITE 1 [directs output back 1o the
screen)

END

All that remains now is to write the superprocedurs 1o open the
data file called MEMBERS, run these subprocedures, and close
the filg,

TD SAVEINFO
OPEN "MEMBERS
ASKIHFD
WRITEINFD
CLOSE "MEMBERS
END
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Let's try the procedura now

TSAVEINRFD

Type in the member s name:
Marioc Carriere

Type in the phone number:

422-5800
.

The program finished running, but you can't see what happened
1o the data file. To check tha result, print out the file

TPOFTLE "MEMBERS
Logo displays everything writtan in the data file MEMBERS.

Maria Carriere
423-5800

What happens if we run the procedura again?

TSAVEINFO

Type in Lthe member ‘s name:
Eenaud Hadeau

Type in the phone number:

392-1563
4

SAVEINFO worked just like it did the first time. NMow ook at the
rasull.

POFILE "MEMBERS
Maria Carriere
423-5800

Renaud MHadeau

3892-1563
7

The procedures wark lor adding more members as well as los
creating the data file for the first time.
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Step 2: Retrieving Information

Aftar creating the data file containing names and phone
numbers, the next step is to build a program to find a particular
mambar's phana numbar,

TO FINDINFO

PRINT [Type in the member*s name:]
MAKE **HAME READLIST

OPEN *MEMBERS

SETREAD “MEMBERS

FINDTEL :NAME

SETREAD [1]
CLOSE “MEMBERS
EHD

TO FINDTEL :NHAME

IF READLIST = :HAME [PR SE [The phone n!
umber is:] READWORD STOP]

IF EQUALP FILELEN "MEMBERS READPOS [PR !
[Can't flnd this name.)] STOP]

FIMDTEL :HAME

EMD

FINDINFO is the superprocedure. First, it reads from the
keyboard the neme of the person whose phone number is
wanted. Then, it opens the data file and t@ls Logo that it wanis
to read information from this data file,

The subprocedure FINDTEL starts reading ling by line [using
READLIST) from the beginning of this data file. Each time it
reads a hi, FINDTEL compares the line with the name it is
looking lor, IT they are identical, it reads another line and prints
the sentanca

The phone number ls:

If not, it checks 1o see If READLIST has reached the end-of-file
position (EQUALP FILELEN "MEMBERS READPOS), If the
end-of-file position has been reached, FINDTEL prints the
message

Can't find this name.
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:‘F.lup J: Changing Information

A member's phone number may change, 5o you must be able
to update the data in the file, To modify part of the data, you
must know the location of the information to be changed. Tha
procedures (o refrieve the information (FINDINFO and FINDTEL)
can ba used for this purpose. Once the location i found, you
can write the procedure MODIFY, which rewrites the information
gl this locaton

TO MODIFY :LOCATION

PRINT [Type in the new phone number:]
SETREAD [)

SETWRITE “MEMBERS

SETWRITEPDS :LOCATION

FRINT READWORD

SETWRITE []

END

SETREAD || tells Logo that you want to read the data from the
keyboard, SETWRITE "MEMBERS tells Logo that you want to
direct tha mext PRINT command to write the new data into the
MEMBERS file. SETWRITEPOS :LOCATION makes surs that it

is written at the current location.

Thus, the command PRINT READWORD picks up data from the
kayboard and prmis it into the Nl

Mow you must incorporate this procedura into a new FINDTEL
procedure. FINDTELZ will read the file hre by hing companing
each line to the name it is looking for. I will then call MODIFY
with the LOCATION it gets from READPOS in the procedure
FINDTEL. READPOS is the input 1o MODIFY, Let's change the
name of the superprocedure FINDINFO to MODINFO,
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TO MODINFO

FRIHNT [Type in the member’s name:]
MAKE "MNAME READLIST

OFEH "MEMBERS

SETREAD "MEMBERS

FINDTELZ :MAME

SETREAD [

CLDSE "MEMBERS

END

TO FINDTELZ2 :MAME

[F RL = :HAME [MODIFY READPODS STOPR]

[F EQUALFP FILELEN "MEMBERS READPOS [PR!
[Can*t find the name.] STOF]

FIMDTELZ :HAME

EMD
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Using Property Lists to Keep Records
ERPROPS

GPROF

PLIST

FPROP

PPS

REMPROP
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SAVE and SAVEL are dascribed in
Chaplar 16

._l.i;;‘ng F'rnparir' Lists to ﬁ."éap Records

Jla1deaeyo>a

L1

Any Logo word can have a proparty list associated with i, A
property list consists of an even number of alaments. Each
pair of elemenls consists ol a property, and 18 valuea, a word or
a list.

A property list has the form [propl vall prop? wal2 ... | You can
manipulate property iSls using he proimatives In this sechon

ERPROPS
GPROF
PLIST
PPROP
PPS
REMPAROP

The commands SAVE and SAVEL save property lists in files at
the same time they save procedures and variable names.

Property lists can be very useful in keeping records or other
structured data bases. The following example is used as a
context for explaining the property st primitives.

Suppose you want o keep track of the telephone numbers and
birtndays of your friends. Invent a Logo word, say F1, 10 act as
a placekeepar for your first friend. Than wiita

FPROF "F1 "HAME [(BRIAM SILVERMANI
PPROFP "F1 "“PHOME [514 55§ 4123]
PPROP “F1 “BIRTHDAY [SEPT 23]
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Do this for all your friends, giving your second friend the
placekeeping word F2 and 50 on. For example

FPROP "“F2 "MAME [EFFIE HMAWIATISI
PPROP "F2 "PHOWE [514 631 &6i123]
PEFROP "F2 "BIRTHDAY [MAY 201

PPROP "F32 "“NAME [MICHAEL GUIHNI
PPROP “F3 "“PHONE [E19 742 B555]
FFROP “F3 “BIRTHDAY [DEC 3]

After you have finished, make a list of the placekeaping words
like this:

MAKE "FRIENDS [F1 F2 F3 1]

You can then yse GFROP to write procedures that search
thraugh the hist FRIENDS to do such things as find a given
friend’'s birthday or list all your friends with the same area code
Examples of such procedures appear with the primitive
dascriptions that follow,

ERPROPS [command)

ERPROPS (lor erase properties) erases all properties from the
workspace, To check which property lists are currantly in the
workspace, use PPS, Use REMPROP o remove properties one

GPROP namsa praparty {operation)

GPROP (for get property) autputs the value of property of
rame. I there is no such property, GPROP putputs the emply

W erPrROPS
at & time from the workspace,
W crroP
list
Examples:
TSHOW GPROP "F1 "MAME
[BRIAN SILVERMAMI
230 | Chapter 17; Property Lists




M pLiST

The phone list procedure lists your friends’ names and phone
numbers.

TO PHOHELIST :FRIEHDS

IF EMPTYP :FRIENDS [STOP]

PR SE GPROP FIRST :FRIEMDS "MAME GPROP !
FIRST :FRIEWNDS "PHOME

PHOKMELIST BF :FRIEHWHDS

EHD

TPHOMELIST :FRIENDS

HBEIAWM SILVERMAN 514 555 4123
EFFIE MANIATIS 514 631 6123
MICHAEL GUINN &189 742 L5L55

PLIST name (operation)

PLIST guiputs the property list associated with pame. This is a
list of property names paired with their values, in the form

[propt vall prop2 vai2 ...].
Example:

?SHOMW PLIST “F2
[NAME [EFFIE MAMIATIS] BIRTHDAY [MAY 201
IPHOME [514 &31 B12311]

The FINDBIRTH procedure outputs the tirthday of a given
friend.

TO FINDEBIRTH :FRIEND :FRIENDS

IF EMPTYP :FRIENDS [OP [NOME] 1

[F EQUALP FIRST BF PLIST FIRST :FRIENDS!
tFRIEND [OP GPROP FIRST :FRIEWDS "BIRT!

HDAY ]

OP FINDEIRTH :FRIEND BF :FRIEMWDS

EHD

PR FIHDBIRTH [MICHAEL GUIWHKHI :FRIEMDS
DEC 3

PLIST 231
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PPROP name property object {command)

The PPROP {for put property) command gives name

proparty with value olyect. Mote that ERALL srases proceduras,
varigbles, and properties. Use REMPROP to arase propertias
ane at a time or EAPROPS to erase them all at gnce.

T5HOW FLIST "F3
[HAME [MICHAREL GQUINM] PHONE [612 742 55!
E5]1 BIRTHDAY [DEC 311

TPPROP "F3 "ADDRESS [55 OAKRIDGE]

TSHOMW PLIST "F3

[HAME [MICHAEL GQUINN] PHOME [B19 742 55!
£5] BIRTHDAY [DEC 31 ADDRESS [55 OAKRID!
GE ]

M Prs

2321

PPS {command)

The PPS for print properties) command prints the property lists
of everything in the workspace

Example:

TPPS

PPROP "F3 "MAME [MICHAEL GQUIMMI]
PPROP "F3 "PHOWE [B13 742 E5ER]
PEROP "F3 "BIRTHDAY [DEC 3]
PFPROP "F3 "ADDRESS [55 DAKRIDGE]
PPROP "F2 "NAME [EFFIE MANIATIS]
PPROP "F2 "“PHONE [E14 B31 B123]
PFROP "F2 "BIRTHDAY [MAY 201
PFROP "F1 "“NAME [BRIAN SILVERMAMI]
PPROP "™F1 "“PHONE [E14 GH5 4123]
PPROP "F1 "BIRTHDAY [SEPT 23]
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W remPRrROP

Lna alsn SRClions
LPFRLUP

PPRLHF and

REMPROP name properly (command)

The REMPROP (for remove property] command removes
property from the property list of rame

7 SHOW PLIST “F1

[HAME [BRIAN SILVERMAH] BIRTHDAY L[SEPT
23] PHOME [514 555 412311

TREMPROP "F1 "PHOME

T5HOW PLIST "F1

[HAME [BRIAM SILVERMAN] BIRTHDAY [SEPT
2311

REMPROP
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This chapter presents soma special primitives that may affect
the Logo system itself, These primitives give you the power of
direcily accessing the computer memory or modifying what's in
it. At the same time they are dangergus primitives because you
can destroy the contants of your workspace in Logo by wsing
them caralesshy. If that happens, you will need to restart Logo.
The names of thase primitives start with a period to warn you
that they are dangerows. You should save your work befora
experimanting with tham.

The special primitives appear in thres groups:
& assgmbly-language and direcl-mamony-access primitives
& special graphics primitives

® miscollansous prirmitives
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See e pechnics relemancs maraal
lof wour compuies lor 8 mong
complale sxplanatan of the
MeEmory ayoul

23g |

This section explains the special primitives that allow you o use
assembly-language programs from Logo and to directly access
memory. It also gives you some specific information abouwt the
Apple's memoary that is useful for programming in assembly
fanguage.

The primitives appear in this ordar:

AUXDEPOSIT
JAUXEXAMINE
BLOAD
BSAVE
CALL
DEPOSIT
EXAMINE

Some Specifics About the Apple's Memory

The Apple I's memory is divided into two 64K banks: the main
bank and the ausiliary bank, The lollowing memory maps show
you how Logo uses these two banks,
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Figire 18-7. MVap of Marm Wamovy Bk

Main M:mgry

FFFF
ProD0S
DooD
1/0 Space
cooo
Free Space and ProDO5
BFODO
Loge Code
e100
Loge Data
00D
File Buffer &
SCO0
File Buffer 94
caom
File Buffer 3
E400
File Buffer 2
000
File Buffer 1
4aCDD
File Buffer 0
4800
Dribble Buffer
4400
Load/Save Buffer
4000
Hi=Res Graphles
2000
Edit Buffer
BOD
Text Screan 1
400
Logo Data
i
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Figiure 182, Mao of Auvlary Meamory Hank

Auxiliary Memory

FFFF
ProDOS
EDODD
Lege Code
Dooo
I1/0 Space
coooD
ProD05S
BFOO
Editar Help
BEOD
Main Help
BYOO
Hode Space
agnn
Texil Screen 2
400
ProDO5S
200
Logo Dala
1]

There are soma spacific locations in the two banks that you
naed 10 know aboul If you're writing assembiy-language
programs. Tabke 18-1 presents these locations

Table 18-1. Soroal Memmory Locaioris

Location Hormal Value
Information Hex Decimal Hex Decimal
Maximum number data files {mulliplied by 9) 300 768 26 54
Painter to first page beyond node space 10 16 =1 183
Flag for invalid edit butfer 301 769 1] 0
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Using Buffer Space

You can use the edit bufier, graphics buffer, and file buffers for
your programs if these buffers are not being used by Logo
while your programs are running.

The edit buffer and graphics buffer should ba used only for
temporary storage, that is, storage that you need only while
your assembly code is executing. If you use the edit bulfer,
make sura you mark the flag for indicating invalid contents of
the edit buffer, If you use the graphics bufter, be sure to clear it
put when you're finishad to prevent unpredictable graphss
displays.

The file buffers can also be used for assambly-language coda.
To make sure that Logo does not use the bulfers you are
using, you must change the number of fles that Logo can use
gt the location indicatad in Table 18-1. Mot that the nurmbasr
ctored is nine times the number of files Logo will handla.

It wou need 2K bytes for your cade, you can chargs the numbar
of files Logo can have open from 54 o 36. Doing this frees file
buffers 4 and 5§ for ywour use.

Using Node Space

You can use node space lor assembly-language programs. The
only time you can reserve the node space is whan Logo first
stars up, no matter whan youw miend o actually use I ¥ou
reserve space by changing the address of the end of node
space shown in Tabie 18-1

When Logo first starfs up, node space extends from 3800

o $B6FF; the end being SBEFF. To reserve 8K bytes of node
gpace for your use, change the 3B7 at the location indicated in
Table 18-1 10 887, You must remember to free up nodes in
multipkes of five bytes (node length).

LAUXDEPOSIT
AUXDEPOSIT oo byle [command)

The AUXDEPOSIT command stores the value byte at address
foc in the auxiliary bank.

Assembly-Language Primitives [241
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AUXEXAMINE
AUXEXAMINE foc (operation}

The AUXEXAMINE operation outpuls the value stored at
address o in the auxihiary bank

-.BLOAD
BLOAD pathname loc [cemmarnd])

The BLOAD command loads a binary-lormat file, consisting of
gdala or assembly-language coda. Ino addrass oo in the main
kank of memory

.BSAVE
BSAVE patfiname loc infeger {comimand)

The BSAVE command copies an area of the main bank o
computer memory fo the file indicated by pathname. The
mamory area transferred starts at foc for infeger byles

LCALL
CALL foc {command)

The CALL command transfers control to the imdicatad
maching-language subrouting starting at address foc (decimal) in
thie mamn bank, An ATS In your subrowtine returns control back
1o Logo

DEPOSIT
DEPQSIT loc byte (cammand)

The .DEPOSIT command wriles byle into machine address ioc
iEecimal) in masn mamaoey
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LEXAMINE
EXAMINE foc {operation)

The EXAMIMNE operation outputs the conlents of machine
address log (decimal] in main memory

.'-Spm:iaf Graphics Primitives

See alwo weciian

SETECAUNGCH

The special graphics primitives let you review and change the
aspect ratio, the ratio of lengths of verfical turtle steps to
horizantal turfle steps, This ratio is set to 0.8 when you start up
Logo

You will want fo change this ratio if squares that you draw on
the screen appear as rectangles, and circles that you draw
appear as sllipses.

SCRUNCH
SCAUNCH (operation)

The SCRUNCH operation outpuls the aspect ratio, a decimal
number thal |s the ratio of the size of a vertical turtle step o
the size of a horizgontal ona. The aspect ratio s 0.8 when Logo
starts up

SETSCRUNCH
LSETSCRUNCH number {eommand)

SETSCRUMNCH sets the aspect ralio o number, The aspect
ratio is the ratio of the size of & vertical lurtle step to the size of
a horizontal one, If you change the aspect ratio. the value of
your YCOR is changed so the turtle appears in the same place
om the scresn
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SETSCRUMCH & makes sach vertical turtie step half the
fangth of a honzontal one

SETSCRUMCH has two wses. First, it squares fum cut to be
rectangles. and circles turn out 1o be ellipses on yowr screen
you can cofrect this; for most screens an aspect ratic of 8 s
correct. Second, it you want turtle drawings to come out
squashed or extended, you can use SETSCRUNCH. For
gxample, you can use a circle procadure o draw an ellipse:

T CIRCLE :RADIUS

REPEAT B0 LFD :RADIUS ™ 3.14159 7 30 RT!
B

END

TO ELLIPSE :HORIZ :VERT
.SETSCRUNCH .8 * :VERT / :HOR1Z
CIRCLE :HORIZ

END

CHCLE 24 ELLIFSE 25 40 ELLIPSE 40 25
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Sed Appendic O far mora
mioemalion on node Gpacs

This section describes two miscellaneous primitives,
CONTEMNTS and .CQLIT,

.CONTENTS
LONTENTS [operation)

The .CONTENTS operation outputs a list of all objects that
Logo knows abouwt, This list includes your varables, procedures,
and properhies, tha Logo primitives, most of tha things you've
typed in, and some other words. .CONTENTS can use up a lot
af node space

QUIT

LU {command]

The .QUIT command is a sale way to exit Logo. It ensures that
all your files are closed and averything alse is safe
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281 FOREVER
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e | OO W LT TR LUl e
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263 TEACH
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This appendix contains all the effror Messages you can get

whila using Logo. The words e and name (in lowercass

letters) in this appendix are replaced with the specific word in

question when the message ks displayad

Tabile A-1. Logo Messages

Number Message

1 name IS ALREADY DEFINED

2 NUMBER TOO BIG

3 THE DISK WAS SWITCHED

[+ ramae |5 A& PRIMITIVE

7 CAN'T FIND LABEL name

B CANT name FROM THE EDITOR

g name |5 UNDEFINED

10 name DIDNT QUTPUT TO name

11 I' HAVING TROUBLE WITH THE DISK

numoer

12 DISK FULL

13 CAN'T DIVIDE BY ZERD

15 FILE file ALREADY EXISTS

16 FILE file PROTECTED

17 FILE file NOT FOUND

18 FILE file WRONG TYFE
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Table A-1. Logo Messages conhnued)

Number
19
20
21
23
24
25
26
a4
2B
29
30
a
33
34
35
3G
ar
38
40
41
44
45
46
47
48

Message

TOO FEW ITEMS IN nama

TOO MANY FILES CPEM

CAN'T FIND CATCH FOR name

QuT OF SPALE

name CAN'T BE USED

nama 1S NOT TRUE OR FALSE
PAUSING

¥OU'RE AT TOPLEVEL

STOPFED!

NOT ENCUGH INPUTS TO name
TOD MANY INPUTS TO name

TOO MUCH INSIDE {I's

CAMN ONLY DO THAT IN A PROCEDURE
TURTLE QUT OF BOUNDS

| DON'T KNOW HOW TO name

name HAS MO VALLUE
UMEXPECTED )

YOU DON'T SAY WHAT TO DO WITH name
DISK 15 WRITE PROTECTED

name DOESNT LIKE nrama AS INPUT
MO FILE SELECTED

FILE file NOT OPEN

FILE file ALREADY OPEN

FILE POSITION OUT OF RANGE
DEVICE UNAVAILABLE
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Tabie A-1. Logo Messagns foonfinued)

Number
50
52
a3
54
25
56

Message

ALAEADY DRIBBLING

DEVICE number IN USE

FILE lile TOD BIG

VOLUME MOT FOUMD FOR file
SUBDIRECTORY NOT FOUND FOR file
SUBDIRECTORY name NOT EMPTY

" LOGO SYSTEM BUG It

Should nof ocewr, Please wnite
to LCSH ¥ it does
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i Graphics Tools

Soe A ndix & od 1ha Appla Logo
it A eroGUCion 1 Frrqtnn'u'ﬁ.i':!uu

manual for other dedindtions ol the
procedures thal draw arcs gand
ciches.

¥ | puesdde

q

The procedures presented here are for your convenence when
constructing your own procedures. Some of them were defined
as examples for primitives and others appear hare for the first

time, These procedures afe 5 the Lago disk IR 1ha file TOOLE

You can use the procedures in this section o

® draw an arc that furns in a right or left direction (ARCR and
ARCL)

® draw @ circle that turms in a raht or el direction (CIRCLER
and CIRCLEL)

® draw a polygon [POLY),

ARCR and ARCL

ARCR and ARCL draw right and left tum arcs, respectively
Their inputs are

RADILS the radius of the circle from which the aro is
taken
‘DEGREES the degrees of the arc (the length of the edge)

Graphic Tools | 255
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TOD ARCRE :RADIUS :DEGREES

LOCAL "STEP LOCAL "“REM

MAKE "STEP 2 * :RADIUS * 3.14%e F 3B
MAKE "REM REMAINDER :DEGREES 10

REFEAT :DEGREES / 10 [RT 5 FD :STEP RT 1§
51

IF :REM » 0 [FD :STEP * :REM / 10 RT :Rt
EMI

END

TO ARCL :RADIUS :DEGREES

LOCAL "STEP LOCAL "“REM

MaKE "STEP 2 * :RADIUS * 3.141&6 / 36
MakKE “REM REMAIHMDER :DEGREES 10

REFEAT :DEGREES J/ 10 [LT &5 FD :5TEP LT !
5l

IF *REM » 0 [FD :STEP " :REM / 10 LT :R!
EMI

END

CIRCLER and CIRCLEL

CIRCLER and CIRCLEL draw right and left turn circles with a
5F‘E’:|r|'l?!l:| radiug &5 impul

TO CIRCLER :RADIUS

LOCAL "STEP

MAKE "STEP 2 * :tRADIUS ®* 3.14176 / 36
REPEAT 36 [RT &5 FD :STEP RT EI

ERD

TO CIRCLEL :RADIUS

LOCAL "STEP

MAKE "™STEP 2 * :RADIUS * 3I.141& /7 36
REPEAT 36 [LT & FD :S5TEP LT &1

END

POLY

POLY draws a polygon aver and over.

TO FPOLY :S5IDE :AMGLE
FD :51DE

RT :AMGLE

POLY :SIDE :AMGLE
END
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B mMath Tools

You can use the proceduras in this section to
# find the absolute value of a number (ABS)
# change a number from one base to another (CONVERT)

& find oul I cne number divides avenly into a second numibar
({DIVISORP)

® caiculate the logarithm O the basa 10 of a nuembear [LOG)
& calculate the natural logarihm ol a numbers (LN}

® lind the value of a number 1o a given power (PWHR)

® use the natural exponential function (EXP)

ABS
ABRS outputs the absolute wvalue of Its mput

TO ABS :HUM
OF IF :HUM « O [=-:NUM] [:NHUM]
END

CONVERT

COMNVERT converts &, a number, from a base value [:FRBASE)
o ancther base value (:TOBASE).

TO CONVERT :N :FRBASE :TOBASE

OP DEC.TO.AMYBASE ANYBASE.TO.DEC :M :FR!
BASE 1 :TOBASE

EHD

TO ANYBASE.TO.DEC :N :BASE :POWER

[F EMPTYP :HM [OP 0]

OF C:POMER * C.TO.N LAST :H)» + ANYBASE.!
TO.DEC BL :N :BASE :POWER * :BASE

END

TO DEC.TO.ANYBASE :M :BASE

IF :M ¢ :BASE [OP W.TO.C :M1

OF WORD DEC.TOD.AMYBASE INT GQUOTIEMT :M !
{HBASE :BASE W.TOD.C REMAIMDER :M :BASE
EHND

rath Tools L’E?
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™ C.TO.H :H

IF NUMBERP :N [OP :H]
OF CASCII tH) - 55
EHD

TO M.TO.C M

[F tM « 10 [OP :H]
OF CHAR 55 + M
EMD

You can then use CONVERT to convert decimal to hexadecimal
or hexadecimal to decimal,

TO DECTOHEX &M
OF CONVERT :H 10 18
END

TO HEXTODEC M
OF COWVERT :H 18 10
END

DIVISORP

DIVISORP indicates (TRUE or FALSE) whether its firat input
divides evenly into its second.

D DIVISORFP :/A :H
OF 0 = REMAINDER :B 1A
END

LOG

LOG raturns the logarithm to the base 10 of an input numbar. It
uses tha LN procedure, which follows,

TO LOG :X
OPF 0.4342949 * LN :X
END

LN

LM calculates the natural logarithm ol an input number wsing all
the following math proceduras as subprocadures,

7O LM =X

LOCAL "RLIST

[F :X « 0D [OF [CAN*T DO LOG OF MEGATIWVE!
HUMBERS] ]

Appandix B: Usalul Tools



IF :% = 1 (DF Q]

IF % ¢« 1 [MAKE "RLIST ROOT €1 /& 22X 1 1!
-~11 [MAKE "RLIST ROOT X 1 11

gF CFIRST BF :RLISTY ™ (LM1 FIRST :RLIS!
T2 7/ (LAST iRLISTI

END

TO ROOT :X% iNPWR :CONST

[F ¢X ¢ 1.2 [OP CLIST X :NPWR :CONWSTX]
OF ROOT CSQRT :Xx) (2 * :NPWR) :CONST
EHD

TO LMY =X

MAKE "X C:% - 13 7 €2k +1)

gr 2 * €% + (PWR X 3} / 3 + € PWR % 1!
5 / 5)

END

PWR

FYWH returns the value of A to the X power, It X 15 a fraction
&nd A is not equal to one, PWH uses the natural functions EXP
ard LM, If A Is less then O and X is 8 fraction, the rasull shouwld
be & comples numbear.

TO PHR tA X
[F AMD €:A € 0 HOT €:X = IHT ::x3 [PE (!
SE :A [TO POWER] :X [IS A COMPLEX HUMBE!

R¥1} STOPI]

[F OR 4 = 1 z% = IWT X [OF IHTPHR A !
1 %]

OFP EXP CLLM =AY * :X)

EHD

TO ITHTPWR :A ::IHTP

IF OR :A = 1 :IHNTP = 0 (OP 1l

IF +INTP ¢« 0 L[OFP 1 / PHRLOOP C(:A) C(-:IN?
TP31]

OF PMURLOOP A :IHTP

EHD

TO PHRLOOP :A :INTP

[F tITHTPF = 0 [OF 1]

gF A * PHRLOOP A :INTP - 1
EHD
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EXP

EXP is the natural exponential function, calculated using a
Taylor series, £ is declared a local vanable to ensure that It
always contains the correct vatue,

TO EXP :X

LOcaL "“E

MAKE “E 2.71828B

IF €:X = INT :X) = 0 [OP INTPWR :E :X]
OF CINTPRR :E ITHT :X) * €1 = EFRAC L% !
= IHT XX 1 1)

EMD

TO EFRAC :FRAC :COUMT :TERM

[F :COUNT » 9 [OP 0]

MAKE "“TERM :TERM * :FRAC / :COUNT

OF :TERM + EFRAC :FRAC :COUNT + 1 :TERM
END

Try this:

PR PUWR 2 3

=]

PR PWR 3 2

9

PR PWR 3 O

1

TPR LN 50
3.91201

PR LN 2.718B28B
0.999998

i Program Logic or Debugging Tools

The procedures in this sacton let you

& embed commants in a program (COMMENT)

® repeatl a group of instructions until you halt them (FOREVER)
® gpply & command 1o avery element of & list (MAP)

® gort & list of words and arrange them in a fiat list (SOAT and
SUPERSORT)

# repeat 8 group of Instructions until & specific condition
becomes false (WHILE).
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COMMENT

COMMENT allows you to embed commenis in your pragrams in
the form:

D ITHIS 1S A COMMENT]

TO 3 :COMMEHNT
EMD
FOREVER

FOREYER repeals a group of Instructions until you press
(& HESE) or twurn off the power

TO FOREVER :IMSTRUCTIONLIST
RUN :INSTRUCTIOMLIST
FOREVER :INSTRUCTIOMLIST
END

MAP

MAP applies a command to every element of & list

TO MAP :CMD :LIST

IF EMPTYP LIST [(S5TOP]

RUN LIST :CMD WORD "™ FIRST :LIST
MAP (CHD BF :LIST

ENHD

SORT
SORT takes a list of words and outputs them alphabetically

TO SORT :ARG :LIST

IF EMPTYP :ARG L[OFP :LISTI

MAKE "LIST IMSERT FIRST :ARG :LIST
OP SORT BF :ARG :LIST

END

TO IHNSERT & :L

[F EMPTYP :L [OP € LIST :& 3]

I[F BEFOREP :84 FIRST :L [OP FPUT =& :=:L1J
gF FPUT FIRST :L IMSERT :A BF :L

END

T
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._Tnnls for the Young Logo User

Try this:
MAKE "“SORTLIST SORT [ADEF TC 21 []

PR :SORTLIST
ACDEFT2Z

Then type

MAKE "SORTLIST SORT [(FOO BAR BAZ1 :SORT!
LIST

PR :SORTLIST

A BAR BAZ C DEF FOO T Z

WHILE

WHILE repeats a group of instructions until :CONDITION
becomes false

TO WHILE :CONBITION :INSTRUCTIONLIST
TEST RUN :CONDITION

[FFALSE [STOP]

RUM :INSTRUCTIONLIST

WMHILE :0CONDITION : INSTRUCTIDRLIST
EMD

You can use the procedures in this section to

® drive the turtle arpund the screen with the touch of a key
(DRIVE]

# define a procedura as you ara running it line by line
[TEACH).

DRIVE

DRIVE leis you drive the turtle around the screen with tha touch
ol a key. This is an example of single-keypress interactive
programming

TO DRIVE

I KEYP [LISTEN]
FD 1

DRIVE

EHD
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T LISTEN

MAKE "ARS RC

IF :ANS = "5 [THROW “TODPLEVEL]
IF :ANS = "R [RT 101

IF :ANS = "L [LT 101

EHD

TEACH

TEACH lats you define a procedure as you are running it line by
line. By typing END, yvou finish defining the procedure. Entering
ERASE ramovaes ine Brewuus line from the definition in

MO iENIUYEDS g Bid N AF LAV B WS PR R e W
prograss. This is especially useful when working with young
children

TO TEACH

LOCAL "“THISLINE
DEFIHE "“PROGRAM [[1]
CLEARSCREEN

GETLINES

HAMETT

FHM
EMD

TO GETLINES

TYPE "%7%

MAKE “THISLIME READLIST

IF :THISLINE = [END] [STOF)

IF :THISLIWE = [ERASE] [WIPEOUT] [IF CFI!
RST :THISLIHMEY = *TOD [ 1 [RUNSTOREID]
GETLINES

END

TO WIPEOUT

DEFINE "PROGRAM BUTLAST TEXT "PROGRAM
CLEARSCREEN

RUN [PROGRAM]

END

TO RUNSTORE

CATCH “ERROR [RUN :THISLINE STORE STOP]
PRINT FIRST BUTFIRST ERROR

EHMD
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T STORE

DEFIME "PROGEAM LPUT :THISLIME TEXT "PR!
0GR &M

ERD

D NAMEILT

LOCAL "NAME

FRINT [WHAT SHOULD 1 CALL THIS?I

MAKE "MAME READLIST

[F EMPTYP :HAME [ERASE "“PROGRAM STOPI1

I[F DEFIMEDP FIRST :MHAME [TRYAGAIN] [COP!
Y1

EHD

TD TRYAGAIN

PRINT SENTEHCE FIRST :MAME [IS ALREADY !
DEFIHED. )

PRINT [1

HAME LT

EHD

TO COPY

DEFIHME FIRST :HAME TEXT "PROGRAM
PRINT SEMTEMCE FIRST :MAME [DEFINED]
ERASE "PROGRAM

EHD
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This appendix describes the feature of Logo that lets you
automatically load a file into your workspace when you start up
Logo. You must call the file STARTUP. There can be only ona
file with the nama STARTUP, although it can include commands
1o load other liles. The disk with the STARTUP file must be in
drive 1 when you prass (RETURN] from the title display

. Creating a Etarﬁtp File

Before placing a procedure in the STARTUP file, you must first
antar this procadure info your workspace. You do so either by
iyping proceduras in of by loading them from another file, For
instanca, you might wani to transfer something from the TOOLS
file into the new STARTUP fila. To check your workspace, type
POTS.

You see the list of procadures that you just added. whather by
kevboard entry or from another file, and the procedures that
wera praviously in your workspace. At this point, you can save
the new file with the name STARTUP.

However, if some procaduras are buried whean a file is loaded,
POTS does not show you their names, and you can't save or
prase them. The reason for this is that the global workspace
commands SAVE, ERALL, and ERPS don't erase buried
procedures (that's the reason for burying them!). To use the
ERALL, ERPS, or SAVE command successfully on buried
procedures, they must first be unburied.
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To ses all the procedurg names. including any buried
procedures, lype

UNBURYALL
POTS

Erazing these procedures s the same as erasing others: just
specifty the procedure names in a list following the ERASE
command. Saving them indwvidually onto a disk is similar: just
put the names you want fo save in a st for the SAVEL
command. Only those procedures will be saved, regardiess of
whether they're buried or not, However, all the unburied names
will also be saved, 5o check the names in your workspace with
POMNS before using SAVEL

A Note of Caution Before You Start

If you already have a STARTUP file and you are about 1o create
8 new one o use in its place, you run the risk of losing useful
procedures. Even if you wani to do this, you might like the old
procedures back some time [when a newcomer is trying Logo,
for exampla).

S0, before proceeding, you may want to save your old
STARTUP file on a disk by giving it the name OLDSTARTUR or
something ke that, To change the name of any file, use the
RENMAME command. In this case. type

REHAME "STARTUP "OLDSTARTUP
Hawirng donea that, type
SAVE "STARTUP

All tha procedures you just saved will be loadad in your
computer and will b2 ready 1o use affer you press (RETURN
fram the fitle display.

The STARTUP Variable

Logo has a special variable named STARTUP. Any s,
including the STARTUP file, can contain a STARTUP variable.
The first thing Logo doas after loading a STARTUP fila is to
laok for the STARTUP variable. If one axists, Logo runs the
contents of the variable. The contents of the STARTUP variable
must ba a lisk
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If you koad your STARTUP file in your workspace, type
MAKE "STARTUP [PR [GOOD MORNINGI]I]

Logo saves the STARTUP vaniable and i1s contents when you
tell it 1o save your new STARTUP file. Then, whenevar you start
up Logo, yvour computer will greet yvou with GDOD MORHING
before saying MELCOME TO LOGO

It's easier to use the EDNTFILE command to edit a file and add
& variable such as STARTUP. To add a STARTUP varlable o a
STARTUP file this way, type

EDITFILE "STARTUP

The antire file contents will appear in the Logo Editor. Move o
fhe bottam of the file (where the variables are stored) and add a
fina like this:

MAKE "STARTUP [WELCOME ]

Then move the cursor back up into the area wheare procedures
are stored, bagin a new line, and type something like this:

TD WELCOME

LOCAL "ANSMWER

PR [Hello again, Eric!]

TYPE [How are you loday?]

MAKE "ANSHER R

IF MEMBERF :ANSWER [FINE OK GREAT] [PR !
{I*m happy to hear thatl STOP]

FR (Well, let’s hope Logo-ing will help!
]

END

To summarize, Logo looks for a file called STARTUP an thea
disk in dreve 1, 1T Logo tinds the fike, Logo loads il and then
looks for a varfable called STARTUP. If the variable exists,
Logo runs 18 contents

Creating a Starup File 269



aaedg Alowapy




P xi1puadde

Logo procedurss and vanables take up space; mora space Is
used when the procedures ara run. This appendix tells you how
Logo allocates mamory space and how you can use less of that
Space.

In general, you nead not worry aboul saving space. Instead you
should try to write procedures as clearly and elegantly as
possible. Howevar, we recognize that Apple Logo has only a
finite memory, For this reason, you might want 10 know how
Logo manages its memory space.

= How Space Is Allocated

Logo allocates space in modes, each of which is five Dytes
long. All Logo objects and procedures are bullt out of nodes.
Every Logo word used is stored only once: all occurrences of
that word are actually pointers to the word,

Logo allocates nodes in this way,
® A literal word takes up one node for every two characiers

& A variable mame and a procedure name each take up three
nodes plus the size of the name,

® A property list takes up three nodes plus two nodes for each
property plus the size of the proparty list itself

® A number, whether integer or decimal, tekes up one node

® A Jist takes up one node for each element plus the size of
the elemant itself.
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The internal workings of Logo also use nodes. The interpreter
knows about certain free nodes that are avallable for wuse, When
there are no more free nodes, a special part of Logo called the
garbage collector looks through all the nodes and reclaims any
nodes that are not being used.

Example:

MAKE "“HUMBER 7
MAKE "“HUMBER 910

When Logo executes MAKE "“HUMBER 7, it assigns NUMBER

to one node, which hold the value 7. After executing MAKE

"HUMBER 20, Logo can reuse the nodes containing the 7.

Logo will reclaim those nodes as free nodes the next time the

garbage collector runs. The garbage collector runs automatically
For & descripbon of e AECYCLE when necessary, but you can make it run with the Logo
cammardl. sea Chaotar 14 command RECYCLE

The operation NODES outputs the number of free nodes
however, if you really want to find out how much space you
have, you should do something like the following:

RECYCLE PRINT HNODES
1259

B some Hints for Saving Space

Il yau find that you are running out of space, you might want to
rewrite your program so that o uses less space Consider thasa
pragramming tips

# |se procedures o replace repetitive sections of the
program.

& Ayoid creating new words. To save Space, you can usa tha
namss of inputs of ong procadure as the nameas of nputs of
ather procadurgs, You can also use he names of
procedures and primitives as variable nameas.

& Hemember that it is bad form 1o try 10 save space by using
shortl or obscura words in your procedunes. Domg 50 may
save space, but it makes the procedures ess readatda.
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This appendix will help yvou understand how Logo parses lines.
Parsing works ltke this: when you fype a line in Logo, Logo
recognizes the characiers as words and lists, and builds a list
that is Logo's internal representation of the line, To ses the
parsing effect, type the line in a procedure definition with the
command TO and use the Logo Edilor to see the resull.

A word is usually delimited by spaces. This means that thera is
a space before the word and a space after the word, they sel
the waord off from the rest of the line. There are more delimiting
charactars besides tha spacs:

|l|::| PR =

You nead nol type a space batween a word and any of thass
charactars. For axample, to hind oul how this e 5 parsad:

IF 1<2I[PRINTL3+43*5]1[PRINT :X+E]
type

?TO TESTIT
IF 1€2[PRINTI3+4)+«51[PRINT :E+E1
PEND

TED "TESTIT
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The screen will ook fike this:

To treat any of the characters mentioned sbove 85 8 narmal
alphabetic character, put a backslash (| ) before it. For exampla:

PPRINT "“GOODM-BYE
COOD-BYE

TPRINT "“SANA FRANMCISCO
SAN FRANCISCO

- Infix Procedures

The following characiers are the names of infix procedures. You
write the name between the two inputs, bul Logo considers the
procedures to have two inpuls.

o= <>
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. Brackeis and Parentheses

The left bracket ([} and right bracket (]} characters indicate the
siart ard end of a list or sublist,

Farentheses group things in ways Logo ordinarily would not,
and vary tha number of inpuls for certain primitives,

If you reach the end of a Logo line—that is, you press
[BETUSN —and brackels or parentheses are still open, Logo
closes all sublists or expressions. For example:

TREPEAT 4 [PREINT [THIS [IS [A [TEST
THIS [15 [A [TESTI
THIS [15 [A [TESTI
THIS [I5 [A [TEST)
THIS [IS [A [TEST)

If Logo finds a right bracket for which there was no
corresponding left bracket, Logo stops execution of the rest ol
the ling or procedure, For example:

TIPRIHT “ARC
”

._Iﬁrataﬁnn Marks and Delimiters

Mormally, you have to put & backslash () bafora the charactons
R P A <, = and ' itsell. But the first character
gfter a quotation mark () does not nead to have a backstash
preceding it. For example:

TPRIWMT "
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M The Minus Sign

278]

If & delimiter occuples any position but the first one after the
quotation mark, it must have a backslash preceding it. For
E'!l:-'-II'I'IIIIrEZ

']PE]HT LLEE
HOT EHOUGH THPUTS TO *®

The only exception to the above general rule is brackets ([ ]). If
you want to put a quotation mark before a bracket, you must
ahways Include a backslash between the guotation mark and the
brackal Fot example:

"PRINT ™[

YOU DON*T SAY WHAT TO DO WITH [ )
TPRINT "% (

[

The way in which Logo parses the minus sign (-} is an unusual
case. The problem here ks that the minus sign character is used
to represent thres different things:

# part of a number, to indicate that it is negative, as in -3

# g procedure of one input, called unary minws, which outputs
the additive inverse of s inpul, as i/ -XC0OR ar --DISTANCE

® 5 procedure of two inputs, which outputs the diltarence
betwean s hirst input and s second, &85 in 7 - 3 and
XCOR - YOOR,

The parsar tres o ba clever about this potential ambiguity and
figures out which of the three uses is meant, using the Tfollowing
rules.

1. If the minus sign immediately precedes a8 number, and
foliows any delimiter (including a space) except right
parenthesis, Logo parses the number as 8 negative number,
This allows the following behavior:

PRINT 3 ®* -1 parses as 3 times negative 1
PRINT 3%*-4 parses as d times negative 4
FIRST [- 3 4] outputs -
FIRST [-3 4] outputs -3
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2. If the minus sign is preceded by a numeric exprassion, it
wiarks like an infix procedure. For example;

FR 3-4 is -1
FR KCOR - YCOR

The tollowing are interpreted the same
MAKE "A SE XCOR - YCOR 3
MAKE ™A SE XCOR -YCOR 3
MAKE "A SE XCOR-YCOR 3

3. I the minus Sign 15 ot DFE{?EIJE-d IJ-':,I' 8 NuUMmenc expression, it
works like a unary minus. For exampie:

FE -XCOR
PE -{3+4)

The Minus Sign [ara



Sapo;) 1ayaeieyg ISV




i | pusdde

This appendix contains a charl of American Slandard Code for
Infermation Interchangs (ASCI) code values (in decimal) for all
characters in Lago. Mot that characters can ba

& normal (whité charactess on black background)
& rvarse vided (black characters on white background)

Tabta F-1 shows the ASCH codes for normal characters,;
Tabila F-2 shows the ASCH codes for characters in inverse
video.

To change a nofmal character o inverse, use the following
prrOcs e,

TO IWMVERSE :CHAR

[F (ASCI] :CHARY > 127 [DOF :CHaRI]

IF OR CASCII :CHAR) ¢ 649 AND C(ASCII :CHAR!
) » 96 (ASCII :CHAR) « 128 [(OF CHAR 128 «!
ASCII] :CHAR] [OP CHAR B4 + ASCII :CHARI
ERD
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Tabie F-1. ASCH Codes for Norma! Characters

ASCH char ASCIH char ASCI char ASCIH char
code code codo coda

0 @ 32 SPAGE B4 @ 96 '
1 it 33 I B5 i, ar a
2 B 34 6 B S8 b
g G a5 # 67 G L ] C
& [ A6 5 68 ] 100 d
o E ar Y G4 E 101 2
5] F 38 it i 102 {
§ G 39 ' 7i G 103 g
a H 40 { Te H 104 h
a | 41 } T3 i {05 1
10 J 42 ' 74 J 106 |
11 K 45 . 75 K 107 K
12 L 44 . 76 L 108 :
13 AETLURM 45 . 77 M 109 m
14 ] 46 Fi- o 110 n
15 0 a7 f Fi®| o 111 O
16 P 48 0 a0 P 112 p
17 B} 48 i Hi a8 113 q
18 H 50 2 gz &1 114 r
19 5 51 | A3 g 115 5
20 | hZ 4 a4 T {16 f
21 LI 53 5 Bs I {17 U
22 W ad o BS 5 118 W
23 W 55 ) BT W 119 W
24 b3 56 B HE X 120 %
25 Y 57 | B9 Y 121 ¥
26 Z 58 =1} Fi 122 z
a7 | 54 : o1 | 123 {
28 \ B0 | 92 \ 124 :
29 | B1 23 | 125 }
i # 62 ' a4 A 126 -
31 63 ? a5 = 127 Biot
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Table F-Z. ASCN Codes

ASCH
code

128
1249
130
131
132
133
134
135
136
137
138
139
140
141
142
144
144
145
146
147
148
144
150
151
152
153
154
-
150
157
158
159

char

-

& =g

.-—“H-Q'HEF{C—-UZ:I]E'UI:I_Eil—IL—I._"ﬁ"‘nﬂ.‘_‘.-’_"_‘-

[ verss Charachers

ASCIH char ASCH Mouse
code code Text
160 SPACE 192 -
161 - 193 !
162 164 b
163 W 195 =
164 5 196 il
165 1697 =
166 & 198 o
167 {95 e
168 | 200 €«
168 } 201
170 . 202 +
171 : 103 T
172 204 i
173 205 «
174 206 2
175 ! 207 *
176 0 208 >
177 1 209 +,
178 2 210 -
179 3 211 —
180 4 212 L
181 5 213 -
182 6 214 &
183 7 215 -]
164 A 216 =
1685 a 217 |
186 218 |
187 219 hd
188 { 220 =
189 221 i
180 } 222 =]
181 ? 223 |

Arnpendix F: ASCIH Character Codes

ASCH
code

224
225
220
227
228
229
230
231

232
233
234
235
236
237
238
238
240
241
242
24.3
S
245
246
247
248
2449
250
2al

252
253
254

255

char

=g =B Q0O Om -

S g s e

283
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Parenthaeses around an input Indicate thal the input is optional.
A numbar sign (#) indicates a procadure thal can take any
number of inputs; I you give 1 othar than the number indicated,
You must enclose the entira exXpression n paranthasss.

ALLOPEN

#AND pred? pred?

ARCTAN mumbear

&5CH char

AUXDEPDSIT loc byle

AUXEXAMIME foc

BACK, BK aistance

BACKGROUND, BG

BEFOREP word! word?

BLOAD pathnamea loc

Cutputs a list of the files thal
arg -CLl-ITF_.-I'I“‘jI' I'JFIE"FI

Outpuls TRUE if all of s
inputs are THLIE,

Outputs the arctangent of
number in degrees,

Outputs the ASCH code for
the character char.

Stores the value byte at
address oo in the auxiliary
Biank.

Outputs the value stored al oo
in the auxiliary bank,

Moves the turtle disfance
staps back.

Oipuls a number
rapresanting the background
colos

Dutputs TRUE T word? comes
before word? according 1o the
ASCI code

Loads an assembly-language
file into memory 8t oo,
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BSAVE pathname oo infeger

BURY namehsl

BURYALL

BURYMNABME namelish
BUTFIRST, BF oby
BUTLAST, BL aby

BUTTONP paddienumiber

LALL foc

CATALOG

CATCH name hist
CHAR infeger
CLEAN

CLEARSCREEN, C5

CLEARTEXT, CT

CLOSE file

Saves memaory region (starting
al foc lor infeger bytes) Into
the file indicated by pathname

Buries all procedures
contained in name{lizh,

Buries all procedures and
variables contained in the
workspace

Buries the variable name(s)
contained in the mramea{lisf

Cutputs all but the first
efement of its input.

Chutputs all but the last
atarnent of its input.

Crulputs TRUE i the button on
the irdicated paddia is down,
FALSE if it s wp.

Calls the machine-language
subrouting at address joc.

Dispdays the names of fbes in
the currant directory amd tha
numbear of Mocks used by
aach,

FAuns st retums when
THROW name is run

Outputs the character whoss
ASCH code is infager.

Erases the graphics screen
withowt affecting the turtle.

Erases the screen, moves the
turtle to |0 0], and sets the
heading to 0.

Chears the text porticn of the
SCTEEn

Closes a currently cpanad file
or device
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CLOSEALL
co

LONTENTS

COPYDEF name newnanms

COS degrees
COUNT oby

CREATEDIR pathname

CURSORA

DEFINE marme list
DEFINEDP word
DEPQSIT log byte
DIFFERENCE numbaert
mumberd

DOT |xoar poor|

DOTP |xcor yoor

DRIBELE file

EDIT, ED {namealfisf)

Appendix G Summary of Logo Primitives

Closes all currantly opaned
files and devices.

Resumes @ procedure after a
pause

Qutpuis a list of all names,
procedure names, and othar
words in the workspace,

Copies the definition of mame
onto newname,

Cutputs the cosine of degrees

Cutputs the number of
alarmants in its input

Creates a subdirectory named
by the lasi elemant of
pathname

Dutputs the position of the
CUrsor

Makes st the definition of
&M

Qutputs TRUE il ward is tha
name of & procedura.

Stores the value byfe at
addrass foc

Dutputs numbers subtracted
from ruember’

Futs a dot at the specified
coordinatas

Dutputs TRUE if there is a dot
an the screen at the specified
coordinates.

Sands a copy of whatever text
is printed an the screen to the
spacified file or davice

Starts the Logo Editor
jconiaining the named
procedurals)).
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EDITFILE pathname

EDM namellish

EDMNS

EMPTYP oby

EQUALF oly7T ok

EAALL

ERASE, ER mama{iish

ERASEFILE, ERF pattname

ERM nama{iisl)
EANS

ERFROPS

ERPS

ERRORA

EXAMINE fon

FEMCE

FILELEM patfiname

FILEP patfname

Starts the Logo Editor with the
contents of the file indicated
by pathname

Starts the Logo Editor
containing the named
varnable{s),

Starts the Logo Editor
containing all variables in tha
Workspace.

Cutputs TRUE il obyf is tha
empty list or the amply word
Culputs TRUE i its inputs are
equal.

Erases evarything in tha
wWarkspace

Erases the namead
procadura|s)

Erases tha lile indicatad by
mathname irom the disk

Erasaes the namad variables)
Erases (ha varables n tha
wWOrKSOEacH

Erases all properties from the
WOTK S pACE

Erases all the procedures in
[Ne workspace

Outputs &8 four-alement list of

information about the most
recent error

Outputs the byte storad at
address oo

Fencas the turtle within the
edges al (ke screan

Cutputs tha length in bytes of
tha fle indicated by patiname.

Cutputs TRUE IT tha e
indecatled axists.
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FILL

FIRST oby

FORM number feld precision

FORWARD, FD disignce

FPUT oty list

FULLSCREEN, FS

GO word

GPROP name prop
HEADING

HELP word
HIDETUWRTLE, HT
HOME

IF pred Nistt (hsi3)

IFFALSE, IFF fist

Fills the shapsa enclosing tha
turtle with the currant pan
colgr. | the turtle 18 not
enciosed, the backgrownd |5
Tillizd,

Cutputs the first element of its
input.

Outputs number in fisld
spaces with precision digits
after the decimal point

Moves the turtle distance
steps forward

Qutputs a list formed by
puttimg its first input in front of
Izt

Devotes the entire scresn to
graphics. Same as

(CONTROL HL)

Transters controd o LABEL
wiord,

Outputs prop property of
name,

Outputs the turtle's heading
(its direction) in degreas,

Prints the inputs for tha
primitive or procedura
indicated.

Makes the turtle mvisibla.

Moves the turtle to |0 O] and
safs the heading to Q.

It pred is TRAUE, runs hsi{,
otherwise, runs g2

Runs dst il the most recant
TEST was FALSE. Il po bas)
has beaan madea, tha list & not
run.
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IFTRUE, IFT list

I T Frieratsar

INTQUOTIENT integert

ll':"rt"glr"'."'r

ITEM infeger obyj
KEYF

LABEL worg
LAST oby

LEFT, LT degrees
FLIST oyl obld

LISTP obj

LOAD pattiname

LOADHELP pattrigme

LOADPIC palthnanmea
LML e Vs
LOWERLDASE wiorg
LPUT oy ist

MAKE name oty

Runs fst if the most recent
TEST was TRUE. i no test
has been made, the list is not
rumn

Outpuls the integer portian al
T

Outputs redged T divided by
integerd, truncated o an
integer

".-:|||[[!-|I'IE tne elament winose
positicn n o 15 |'.'J.!'|_-'.'QE'.I"

Qutputs TRUE if a key has
been pressed but not yet read

Creates a labeled line for use
by GO

Ciutputs the last element of its
impLt,

Turns the turtie degrees left
(countarclocksise)

Cutputs a lst of i1s Inputs,
prasarying ther st siructura
Crutputs TRUE it oby is a list,

Loads the file indicated into
the workspace

Loads the file mamed info the
halpscreen area of memaory so
it will appear when [& -7 is

pressed

Loads the screan mmage in the
file indicatad directly onta the
soraen

Wakes namalish ocal
Cutputs word 0 all lowercasa
latbars

Cratputs a list formed by
putteng its first input atter ask

Gives the value oby 1o the
variahla mame
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MEMBER oty 1 aby

MEMBERP obi! oby2

NAME oby rarme

NAMEP worg

MODES

HMODRIBELE
NOT preda

MNUMBERF oby

OMLINE
OPEN file

#OR predl pred?

OUTPUT, OF oby

PADDLE paciatarmiirbher

PARSE word

PALISE
PEN

PENCOLLDE, PG

PENDOWN, PD
PEMERASE, PE
PENRAEVERSE., PX

Outputs the part of obi@ that
starts with oby7

Qutputs TRUE If its first inpul
is an element of s second
input

Meakas obf the value al name.

Chutputs TRUE of word has a
valua

Outputs the number of frea
nodas

Closes a dribble fike

Outputs TRUE I prea is
FALSE

Qutputs TRUE o ofy 15 a
glij glaleli

Listz the disk volumes on line,

Doens e 50 11 can send or
receyn chnaraciers

Cufpuets TAUE if any of its
inputs are TRUE

Relurms contral 1o the C-F.||||I'I-g
|}|¢-:-?|1||n= with I:'t"l' asL C|IJ|:|:||J|..

Chutpuis the rotation af (he dia
on the indicated paddia

Chutpuis a list obtained from
parsing word,

Makes a procedure pausa

Cutputs the pan stata (P,
PU., PE, PX)

Crutputs 8 nurmdser
reprasanting tha pan color

Puts the pan dawn
Puts thae araser dawn

Puls the revarsing pen oown
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PENUP, PLI

PLIST name

PO name| s

POALL

PLUFILE pathname

PON nama{iish

PONS

POPS

POS

POT namsNsh

POTS

FPROP name prop oby

PPS

PREFIX

PRIMITIVEP word

Raises the pan

Cutputs the proparty list of
name

Frints definiticns of the named
procedurels)

Prinis definitions of all
procedures and vanables in
the workspacs

Prints cut the contents of tha
file indicated

Prints the name(s) and value(s)
of the variablais) listed,

Prints the names and values
of all unburied variatdes in tha
WOrKspace

Prints definitions of all
unbaried procedures in the
workspace

Outputs the position of the
furtle in coardinales

Prints the title linels) of the
namead proceduns(s)

Prints the titla lines of all
unburied procedures in tha
workspace.

Givas aame the property prop
with tha value oty

Prints property list(s) of
avarything in the workspace,

Crilputs the currant ProD0Ss
prafix, mosl recantly sal with
SETPREFIX

Cutpuls TAUE Il word is a
Orirmilive
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#PRINT, PR oby

PRINTPIC inlegar

#PRODUCT numbert
nurmibars

CILET

QUOTIENT mumibar! numbees

AAMDCM irfoger

AEADCHAR, RO

AEADCHARS, RCS integer

READER

READLIST, Rl

READPOS

READWORD, RW

RECYCLE

Appandis G: Summary of Logo Primitivas

Prints s inpull followed By &
carriage return and linefead
(strips ofl the oular brackets
af lisls)

Frints the graphics screan 1o
ihe printes in imfeger sot or
port.

Qutpuls the product of its
inputs.

Csits Logo and releases
control to ProDOS,

Cutputs number? divided by
numbers. The result is a
decimal number

Qutputs & randam
nu:ur'.-nega.rl'.-r_- II'I1EGEF fpgs than
integer

Outputs the character read
from the current file or device
idefault is the keyboard).
Waits for input, If necessary,

Qutputs infeger characiers
read from the current file or
device (default is the
keyboard). Waits for input, if
Necessary

Qutputs the current fila
openad for reading

Outpuis the ling read from the
currant file or devics (dafault
is the keyboard). Wans tor
input, it necassary

Dutputs the file position of the
current file belng read

Dutputs the line read by the
current device (default is the
keyboard) after a carriage
return

Parfoems & garbage collection.
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REMAIMDER infeger? integerd
REMPROP ngme prop

REMAME pathnamse
newpathnamea

REPEAT integer hisf
RERAMNDOM

RHIGHT,. AT degrees
HGLIND fivriier
AN st

SAVE pathname

SAVEL namellisf) pathname

SAVEPIC pattname
SCRUNCH
#SENTENCE, SE obiT obZ

SETBG colormumber

SETCURSOR [cofumn
ey

SETHEADING. SETH degress

SETPC colormurmiber

Outpuls the remaindear of
infegert divided by infegers.

Removes property prog from
the property list of name.

Aenames patfiname o

newoaiiname (both files must

be closad),
Runs kst infeger times.

Makes RAMDOM bekave
reproducibly

Turns the turtle degrees right

{clockwisea).

Crutputs mumber rounded off
to the mearest intager,

Runs fist; outputs what list
outpuls.

Writes the whale workspace
ofta the file indicated by
Dt

Saves the named procaedurgs
ard any unburied varables in
the mdicated fila

Saves the piciure on the
scresn in the file indicated

Qutputs the current aspect
ratio of the scresn

Chutputs a list of its inputs,

Seis the background o the
color represented by
colornumbar

Puts the cursar at the position
specified by |column nenwmi,

Sets the turtle’s heading to
dagrees.

Sets the pan cohor 18
coarnurminer
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SETPOS | xoor pedor]
SETPREFIL pathhame
SETREAD fipg
SETREADPOS infeger
SETSCRUNCH number

SETWIDTH waidth

SETWRITE file
SETWRITEPOS irrfeger

SETX xcor

SETY jpoor

SHOW oby

SHOWNP

SHOWTURTLE, ST
SIN degrees
SPLITSCREEM, 33

SORT number

STEP name{list)

Appendix G Summary of Logo Primitives

Moves the turtia to the
coordinates specified

Sets tha ProDOE prafix

Sets tha file from which the
output of RC, RCS, AL, and
AW will be read

Sets the file position lof
reading the current file

Sats the aspect ratio of the
sorean 1o aumber

Sats the screen widih 1o
width, aither 40 or
B columns

Sets the destination of inputs
1o PRINT, TYPE, SHOW,

Sets the file position for
writing into the current file.

Moves the turtle horizontally
%0 that the x-coordinate is
KOO

Mawes the turtle vertically so
that the y-coordinate is yoor

Prints its input Tollowed by a
carriage returm (with bracketls
for lists).

Crutputs TAUE I the turtke 1S
shionwm

Makes the furtle wisible,
Crutputs the sine of degrees

Allows bext and graphics on
the same screen. Same as
(CONTROL M 5 )

Crutputs the sguara root of
LATIEEF,

Causas the procedure(s) to
guecule one lime at a time.
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STOP

SELM numbar! nurmber?
TEST pred

TEXT nmame
TEXTSCREEMN, TS

THING name
THROW mame

TO mame (inpuils)
TOOT frequency duration

TOWARDS |xcor poor]

TRACE namalfisf

#TYPE oby
LUNBURY name{lisf)

UMBURYALL

UMBURYMNAME namellisf)
UNSTEP narmaish
UNTRACE namailish

UPPERCASE word

Stops the procedure and
ratums control to the caller

Cutputs the sum of its inputs

Detarmines whather pred is
THRUE ar FALSE

Chutputs the definition of
procedura name as a list.

Devates the enfire screan 1o
text, Same a5 (CoNTROL H T )
Dutputs the value of name.

Translars control (o the
carrasponding CATCH

Bagins the deliniticn of name.

Produces a sound of
frequancy for duralion.

Dutpuls the heading the turtie
wiukd have il facing the
coordinates specied.

Causes fracing infermation to
b prentad lor traced
procadurss),

Frimis 115 input (si0ps off the
outer brackets of lisis),

Unburies the procedure(s) In
namal s

Unburies all the procedures
and variables buned in the
workspace

Unburies the variahle namea(s)
in mame|ilisf

Ends the stepping of named
procedurais)

Ends the tracing of namead
procedure(s).

Cutputs word in all upparcasa
lattars
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WAIT infeger

WIDTH

WINDOW

#FWORD word? word?
WORDP oby

WRAP

WRITEPDS

WRITER

RCOR

YCOR

number!? + number?
Aumber?! - numberd
number? * numbar?
number? | numbar?
number? < number?
ol = obid

mumber? = number?
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Pauses for approximately
integer Gths of a second.

Gives the current setting of
the soresn width, either 40 or
B0 characters widea.

Makes the twrtie field
unbounded.

Chutputs 8 word made up of its
inputs.

Cutputs TRUE it objis a word,
Makes the turtle fisld wrap

arpund the edges of the
SCTEEN

Dutputs the file position of the
curfent file beng wettan 1o,

Cutputs the current e open
for writing

Cutputs the x-coordinate of
tha turtba.

Outputs the y-coordinate of
the turile

Dutputs nuwmber? plus
mumbers

QOutputs pumber! minus
rurmbars.

Outputs mumber? times
murmiars?,

Outputs mumbearT divided by
nurmberZ,

Outputs TRAUE if nurmbar? s
legs than numiben?

Dutputs TRUE if abyj7 is equal
to ohid.

Outputs TRUE it nurmber? is
greatar than numbers,
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Hera ara soma notas to help you get your printer working
properly with Logo. I you are successtully wsing your printer
from Lo, than you don't need (o read any Turther
IT you gre having printing problems. thera are ganaraily only
thres aneas tnal you nead o check o identily and correct e
pronlem
# the software—your program
® the computers configuration, inclueding its interface card of
built-in port
® [he pninter s -::':"ll-.]l_lr'ﬁ‘. on, Incl Jding s connEsting cabda
lable H-1 gives comman symploms of prnter problems and
possibie causes for each of them
Table M-1. Prioter Probems and Causes
Froblem Possible Cause
[See Section)
Mo printing at al Software (programming) errar

{Tha Saftware}

Computar or intarfaca card
incorrectly cont I:I.JFFEI'] ar
nstatled

(The Compuier]

Printar incorractly set up or
configurad
iThe Printsr)
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Tabie N-1. Pnnier Fratiams ang Causes (Canfinusal

Problem Possible Cause
(See Section)
Incorrect printing Computer or interface card

incorrectly configured
(The Computer)

Wrong interface cable
(The Computer]

Printer incorrectly configured
{The Printer}

Identfy the type of error that you are observing, then go to the
appropriate sections of this appendix to find more information
and suggestions for fixing the problems,

If you follow all the suggestions and none of them turns out to
be the cause of the problem, there may be something wrong
with the equipment. In this case, take the printer and computer
to your dealer to be thoroughly checked cut and repaired, if
Necassary

Cl The :i:iiii;ramr:!

For mane inlarmation, sae Chaples
i
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It you can use your printer successiully with programs or
languages other than Loga, it is likely that the problem lies with

your Loga program. Logo treats all mput and output operations
as files. This means that before you can send information to the
printer {refarred to by the slot or port that it is connected to)

you must open it for use and then select i as the current writer,

Assuming that your printer is connected to slot or port 1, this
program will sand text to the printer;

OPEN 1 SETWRITE 1

PR I[THIS IS A TEST:1

PR [IF IT WORKS, SEWD OUT FOR PIZZA!]
CLOSE 1 SETWRITE [1

OPEH 1 opens slot or port 1 for use, while SETHRITE 1
solects 5kol or port 1 as the currant writar. Any PRINT, TYPE,
of SHOW statements alter this prints to the current writer, now
the printer. The last line of the program closes the printer file
and resets the current writer back 1o tha screan.
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Note: |l your printer is connacted to a different skot, use that
slot number instead of the 1's used in this program. When
you finish printing, you miust closs the printer file and reset
the current writer 10 the screan.

Remember that while up to six files can be opan for use at one
tima, only one of these can be a siot or port.

W The Computer

Aeler 16 youf garial card's manusl
for spacifec confguiaban
irlar AR

Start your hardware checks with the computer and the printer
interfaca card.

Logo treats the printer interface in the same way that Apple Il
Pascal version 1.1 does. Any card that does not conform to
the Apple || Pascal protocol, such as the Apple || Paraliel
Interface Card, cannot readily be made to work with Logo. If
you have an Apple || Paraliel Interface Card, see your dealer
for hedp in making it work with Logo. If you have any
quastions aboul another interface card, refer them to that
card’s manufaciurer.

It you're using an Apple lle, make sure that the interface card is
properly plugged into one of the computer's slots, usually

siot 1, If you're using an Apple llc, you must connect the printer
fo serial port 1,

If you have a serial printer such as the Apple Imagewriter, read
the section “Serial Interfaces.” if you have a parallel printer such
as the Apple Dot Matrix Printer, skip to the section *Parallel
Intarfacas.”
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Ratar 10 o Me grinlss s and
ntarface card's reference muanuals
1o timd ouf howe B3 Sal em og and
0 BEL 1S fegpeciive
sonhguiralions

Serial Interfaces

A serial interface is primarily defined by the following
characteristics:

#» Data rate—how fast the information Bows, measured In baud

® [Data format—how the information is organized for
transmission: the number of bits per character, parity
scheme, and number of stop bits

» Other things affecting the printer's cperation Include whather
or not: ocutput is echoed 1o the screen, line foeds are
appendad to the ends of lings of text. and transmitted text is
broken into lines of a given length.

When you turn on an Apple lic, serial port 1 ks automatically
configured to match the factory-set configuration of the Appile
Imagewriter printer

& 59600 baud data rate
® B-bit, no parity, lwo stop-bit data format
# Mo auto line feed

It you have an Apple lie, you nomally set your serial interface
card to the same configuration as that of the Apple lic's serial
port 1,

It your interface card can't operate as fast as 9600 baud, set
it to run at its fastest rate and change the printer's
configuration to match the interface card's.

Now you can last your printer by running the program given in
sacbon “The Software.” If your printer still doesn't work, skip ta
saction “Tha Printer.”

Parallel Interfaces
Farainer NILerigces

if you have an Apple llc, this section doesn’t apply.

Make sure that the interface card is correctly plugged in.
Connect the printer interface cable to the card and then to the
printer a5 described in the interface card manual, Check the
interface card's switches, It any, and set them as described in
its reference manual 10 match your printer's configuration.
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._ﬁle Prinﬁr

Sae Chapter 16 for mora about
PRINT PIC

Maka sure the printer is properly plugged into both the wall
power socket and the printer interface cable. After sefting any
configuration switches as required to maich the configuration of
the interface baing usad, you are ready to test the printer,

Your printer may print text properly but not print graphics
when using PRINTPIC. To print graphics, PRINTPIC needs
an Apple Imagewriter, an Apple Dot Matrix Printer, or a
compatable printer and an interface card such as the Super
Serlal Card, o example, Wnose NRmwane rolows ine
conventions used by the Apple lic's serial port 1, If you have
an Apple Dot Matrix Printer and an Apple 1| Paraiel Interface
card, see your dealer to get the printer to work with Logo.

MNow turn on your Apple || and the printer. Try o print some
text using the test program in section “The Software.” If nothing
happens, check the following items:

# Has the printer run out of paper? |s the printer cover on

nnnnnn il e tha pricdor's ribbon imotoliod morrontly, or lo tha

printer at the end of the nbbon®

® [5 the printer on-ling and selacted? Some prnters are set
off-line, or deselected, when you replace paper or ribbons or
advance the paper. After finishing one of these operations,
the printer must be sal back on-line, or selected [usually by
pressing a button on the front panal), befare you can
continue printing.

# Arg all interface and power connections properly sat up? Is
tha printers lusa blown?

® Are all configuration switches on the interface card and the
prinfer set for the same values? Refer to the respective
devices reference manuals for the switch setings.

# DOoes tho interface card have a confliguration block? 15 it the
corract configuration block? Has it bean installed correctly?
Could the interface cable have been installed upside-down?

® Have you chackead all the items listed abowa? IT there is still
no prinfing, see your dealer,
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It the printer outputs gibberish or just “hiccoughs,” check the
datla rate and data format settings of the interface and printer
Make sura thal they match. Make sure that you have the proper
imterface cable,

IT taxt s baing over-printed, set the printer to generate a line
ferd character after each line. If t&xt is always double-spaced,
resal the phnnter o Aot generate a line feed after a carriage
refurn

Ungrpeacted typolaces, such as doubla-widith or vary small
characters, are probably caused by incosract printer switch
settings

For any remaining problems, refer to the trouble-shooting
section of your printer s nefarence manuwal,
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address: The locabon of a register, 2 particular part of
marrary, oF some othaer data source or destination

Americal Standard Code for Information Interchange
(ASCH) The standard code used for exchanging information
about data processing systems and assocated equipment
ASCIl: See Americal Standard Code for Information
Interchange

ASCI file: A text file whose characters arg represanted in
ASCIH codes

aspect ratio: A decimal number that is the rato of the size of
a vertical turtle step to the size of a horzontal ona

binary: Someathing that has two possible values o states
Also rafers (o the basa 2 numbearing system

bit: A benary digit.

bool: The process of loading a language or application
program into the computer's memaory as in whean you start ug
Logo

buffer: An arsa of memory Tor temporary storage of data,
used when transferning data from one davica to another. Buffer
usually refers 1o an area rasarved lor an input/output operation
Into wihich data s read or from which data is written

bug: AN efmor 0 8 program
byte: Eight Dits

call: To bring a computer program, 8 procedure, or a
subprocedure nlo elfect
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character: A |etter, digit, or other symbol that Is used as part
of the arganization, control, g representation of data

command: A Logo procedure, gither & primitive or one that
you dafina, that has no gutput. CLEARSCREEN, FORWARD,
and PRINT are examples of commands, See operation.

conditional: A statement that causes Logo fo carry out
different instructians, depending an whether a condition is met,

cursor: A movabla marker that is used to indicate a position
an tha display scraen.

debug: To find and eliminate mistakes in a program.

default: A value or option that is provided by the program
when nome (s specilied.

dewvice: Anyihing atiached o the computer, such as a printer,
video display, or disk drive,

directory: A fable on a disk of the names of all the files on
thal disk, along with infarmation thal tells ProDOS where to find
the filas on tne disk.

echo: To reflect received data to the sender. For example,
Kiys pressed on the keyboard are usually echoad as charactars
displayed on the screen

edit: To enter, modify, or delete data.

edit butfer: Tha portion of the computer's mamaory that
contains all the text that is in the Logo Editor

element: A member of a set; in particular, an Hem in a serias,

empty list: A list that has no elemeants. You write ha Empy
fist as ]

empty word: A word that has no characters, You write the
emply word as ”

erase: To remove information permanently from either the
' ]
workspaca or a file.
execute: To perform an instruction or & computer program.

file: An crganized collection of information that can ba
permanantly stored far specific purposes.

format: The parficular arrangemeant or layout of data on a
datla medium, Such as he screan or a disk.
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garbage collection: Cleaning the computer's memory 1o
make more space available for storage

global variable: A variable that is always in the workspace,
such as a vanabla yvou create with the MAKE primitive. See
local variable.

infix notation: A way of expressing an arithmatic operation
whara the oparation symbol is placed batwesn the two
numercal mputs. See prefix notation,

input: The nformation that a Logo primitive or procedure
rneads to begin execution.

instruction: In a programming language, any meaningful
axprassion thal specibes one command and its inputs.

integer: A positive of negative number that does not contain
any fractional parts.

interactive: A program that creates a dialogus between tha
computer and the user,

K: When referring to storage capacity, two to the tenth power
or 1024 in decimal notation

list: A collection of Logo objects, a saquence of words or lists
that begeng and ands with brackets.

literal word: An explicit representation of a value, espeacially
thi value of a word aorF list, A literal word 15 precaded by the
Quotaton mark charactar (")

local variable: A variable that exists only when a procedure
is being executed, See global variable.

Iseatiani ARy placa IR WRIEh data may ba slarad.

logical operation: A predicate whosa input must be either
TRUE or FALSE

name: A word used as a container for a value in tha
WOrkspaos

node: A division of your workspace. Each node is five bytes
Fl}l‘lg.

abject: A word or & list,

operatiomn: A Logo procedure, either a primitive or one that
you define, that has some kind of output. SUM, ONLINE, POS
are examples of operations. See command
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output: The information that a Logo primilive or proceduns
gives to another primitive or procedure,

parse: The process by which phrazes are associaled with the
component names aof the grammar that generaled the string. In
Lega, to make sanse out of a Logo line

pathname: The name thal indicates the location of a file on a
disk. A pathname consists of a device name, a subdirectory
name or names, and the name of the file itself,

picture element (PIXEL): A graphics poinf. Also, the bits
that contain the information for that point.

predicate! A procedure that gulputs either TRUE or FALSE.

prefix: A pathname of & direciory or subdirectory that is
automatcally placed in fromt of a filename that does not begin
with & slash.

prefix notation: A way of expressing an arithmelic operation
where the operation symbol or primitive is placed balara the
numercal inputs. See infix notation.

primitive: A procedurs that is built into Logo,

procedure: A single nStrucon or a seguance of Instructions
1a Lego, which has a name and can be permangnily stored

procedure call: A request 1o execule a named procedure
You call a procadurg althes from tha top level or from within
anoihar procedurs

ProDOS: The Apple lle and Appie llo operating system undear
which Logo runs

program: A sef of procedures that work together.

prompt: A gueston the computer asks ar a signal it displays
when It wanis you to supply information

property list: A list consisting of an even number of
etements. Each pair of elements consists of a proparty {such as
1.0} and its value, a word or list (such as Robin}

read: To input data imto & device so that you can have access
to it

real number: Any positive or negativa decimal numbes
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recursive procedure: A procedure that calls itssell as a
subprocedura. For axampha:

TD FLIP

I:LIF
END

scientific notation: The expression of numbers using an
expansnt,

scroll: To move all or part of the display Image vertically or
horizontally so that new data appears at one edge as old data
disappears at the opposile edge

stack: A method of temporarnily storing data so that the last
itam storad is tha first item to be processad

storage: A device, or part of 8 device, that can retain data.
string: A sequence of charactars.

subdirectory: A group of kogecally related files on the same
disk,

subprocedura: A procadurg used In the delinition of another
procedure, For example:

TO A

o

EHD

A calls B so B is a subprocedura of A

superprocedure: A procedure fhat calls another procedurs
For exampba:

TO A
B
EMHD

A calls B 50 A is a superprocedure of B,
syntax: The rules governing the struciure of a language

top level: The mode in which commands can be executed
diractly without being embeddad in 8 program

truncate: To remove the ending elemants from a word, For 8
furmitsar, 10 ramove the fractonal part
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turtle: The shape on the screen that represents the pan Logo
uses o draw lines

value: The contents of 8 variable
variable: A container that holds a valua and has a name.

volume: A formatied disk. The valume name is also the nama
of the tap level directory

waord: A senes of charactars treated as a umil

workspace: The part of the computer's mamary thal halds
variables, procedures, and properties only as lomng as the
computer is turnad on.

write: To record data on a data medium.
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Casl of Characlers

" |asterisk) 120

] (brackets) 13, 68
[colom) 14, 15

[ ldivision sign) 121

3STEP 152

SUNSTEP 152

= (equal signj 122

(exclamation mark) 17, 27

[greater than sign) 122

{less than sign) 121

{plus sign} 118

- |minus sign) 119
(guotation mark) 13

parsing of 277

A

ABS pracedure 120, 131, 257
accessing filas 192
additiaon 106

with SUM operation 117
AGE procedura 168
ALLOPEM operation 212
AMD operation 158
ANMNOUMCE procedure 78
ANYBASE. TO.ANYBASE

procedure 257
ARCCOS procedurs 108
ARCL procedure 256

Indax

ARCA procedure 256

ARCSIN procedure 108

ARCTAM operation 108

arctangant 108

arithmetic operatons
addition 106, 117
descriptions of 1056
diviseon 106, 112, 113
evaluation of 107
infix-form 118-122
misltiphcation 106, 112, 120
prefix-form 107-118
results of 106
subtraction 106, 108

ASCH codes B3, 281

ASCI operation 81

ASKINFO procedura 222

aspect ratio 243

assembly language 238

asternisk (*) 120

AUXDEPOSIT command 241

AUXEXAMINE operation 242

ausifiary mamory bank 238

B

BACK command 36

background codor 51, 54

BACKGROUND (BG) operation
54
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BEFCOREF operation &2
BF (BUTFIRST) operation
89-70
BG (BACKGROUND) operation
=1
BEK (BACK) command 36
BL [BUTLAST) operaticn 71
BLOAD command 242
blacks 180
orackets {]]) 13, 68
parsing of 277
BSAVE command 242
buffer 26
edit 28, 241
file 241
graphics 241
kill 27
BURY cammand 182
bury facility 175
BURYALL command 183
BUARYMWAME cammand 183
BUTFIRST (BF) operation
69-70
BUTLAST (BL) operation 71
BUTTOMNP operation 163
BYE protedure 212

c

C.TON procedura 258
CALCULATOR procedurs 138
CaLL command 242
CANCEL procedure 149
CATALOG command 194
CATCH command 133, 136,
140
CHAR operation 83
characters
ASCI codes for 281
deleting G
reading 165, 166

CHECKPOS procedune 220
LAELAREML DIOCSUEUTe 10

CHECKWRITE procadure 221
CIRCLE procedure 244

Index

CIRCLEL procedure 256
CIRCLER pracedure 256
CLEAN command 47
cleaning the workspace
182-185
CLEARSCHEEM {C5)
command 37
CLEARTEXT (CT) command
B0
CLOSE command 212
CLOSEALL command 213
CO command 130
colon (i) 14, 15
color
background 51, 54
pen 53, 55
COMFORT procedure 158
commands and operations 14
COMMENT procedure 71, 261
conditionals 125, 126-1249
LCONTENTS operation 245
confinuation lines 17, 27
contral characters 144
imterrupting procedures with
144
changing screen use with 63
CONTROL-L B3
CONTROL-S 64
CONTROL-T 64
CONTROL-W 144
CONTROL-Z 144
CONVERT procadure 84, 257
cogrdinates, x and y 41, 45
COPY procedura 198, 264
COPYDEF command 147-148
COS operation 108
cosine 108
COUNT operation 85
COUNTDOWM procedure 132,
137
COUNTUP procedure 142
CREATEDIR command 195



CS ([CLEARSCREEN)
command 37

CT{CLEARTEXT) caommand
G0

CUBE procedure 112

CURSOR oparaton 60

cursor mavemant 5, 28

D

D6 procedure 113
data files 1889
closing 212, 213
opaning 211, 214
reading from 211
sample project 221
warking with 211-221
wiriting to 211
dabugaging programs 140-144
DEC.TO.ANYBASE procedura
237
DECIDE procedure 126
DECIMALP procedure 158
decimals 105
DECTOHEX procedure 258
DEFINE command 147, 148
DEFINEP operation 147, 150
defining procedure 11, 21-22
dalating
characters 6
linas 6
f=xt 30
delimiters, parsing of 275
2rT
DEPOSIT command 242
device(s) 205
closing 212, 213
opaning 211, 214
DICE procedure 115
DIFFERENGE cperation 109
directory 190
listing 184
prefix 183

Index

diskis]

formatting 120

organization 130

volume directary 190

volume nama 120
MSTAMNCE procedure 117
divisian 106

with INTQUOTIENT

operatian 112
with QUOTIENT opearation
113

divisian sign (] 121
DIVISORP procedure 114, 258
DOIT pracadure 135
DOIT1 procedure 135
SSTEP procedure 152
SUMSTEP procedure 152
DOT command 47
DOTP operation 54
DRIBBLE command 208
dribble liles 189

woarking with 209-211
DRIVE procedure 262
DUMP procedure 210

E

ED (EDIT command 28
gdit bufler 6, 28, 196, 241
EDIT command 28
EDITFILE command 31, 196
editing in the Editor 28
aditing proceduras 28
Editar 25
gditing In the 28
geting out of 31
help 4
haw it works 26
keystrokes
cursor movement 29
daleting and Inserting text
30
starting up 28, 31
lyping in the 28
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EDN command 31, 96

EDME command 31, &7

EFRAC procedura 260

ELLIPSE procedura 244

empty list 69

emply word BB

EMPTYF operation BS

END [special word) 21, 22

equal sign (=) 122

ECQUALP gperation 87, 106

gquipment you must have 3

ER (ERASE) command 181

ERALL command 181

ERASE (ER) command 181

ERASEFILE (ERF) command
196

erasing lram the workspace
180-182

ERF (EAASEFILE) command
186

ERM command 181

ERMS command 181

ERPROPS command 230

ERPS command 181

error messages 135, 251

ERROR operation 135

EVENP procedure 114

EXAMINE operation 243

examining words and lisis 81

exclamation mark (1] 17. 27

execuling procedures 12

EXP procedura 260

F

FACTORIAL procedure 121
FALSE 126
FD (FORWARD) command 37
FEMCE command 48
files) 1849
accessing 192
ciosing 212, 213
description of 189

incdiex

erasing 196

listing 194

opening 211, 214

reading from 211

saving 206

with SAVEL 207

startup 267

types 188

wriing ta 211
file Buffers 241
FILELEN aperation 214
filenamea 193

changing 199
FILEP operation 196
FILEAL procedurs 218
FILL command 48
FILLAT procedure 49
FILLIN procedure 214
FINDBIRTH procedure 231
FINDINFO procedure 224
FINDTEL procedures 224
FIRST operation 69, V1
FLAVORCHART procedure 61
FLIF procedure 14
flow of contral 125-126
FOREVER procedure 139, 261
FOAM operation 104
farmatting disks 180
FORWARD (FD) command 37
FPUT operation T, TG
frequencies, nofte 171
FROM. HOME procedure 117
FS [FULLSCREEN) command

61
FULLSCREEN (FS) command

61

G

garbage collection 177
GET.USER procedure 167
GETLINES procedure 263




global variables 16, 85
GO command 136
GOODVEE procedurs 44
GPAOP oparation 230
graphics, printing 4
graphics buffer 241
graphics scroen 35, 59
erasing with CLEAN 47
erasing with CLEARSCREEN
ar
Ioading pictures into 208
printing the 208
saving the 208
greater than sign (=) 122
GREET 13, 16, 22, 88, 177,
178

H

halting procedures 126

HASDOTP procedure 158

HEADING operation 43

help feature 4, &

help screen, loading 197

HEXTODEC procedurs 258

HIDETURTLE (HT) command
38

HOME command 38

HT (HIDETURTLE) command
38

/

IF jeommand oF operation) 126

IFFALSE (IFF) command 127

IFTRUE (IFT} command 128

IGNORE procedurs 152

INC procedure 102

infix notation 105

infix procedures 276

irfix-form operatons 118-122
parsing of 276

index

INP procedura B7
input word ¢
inputs to procedures 13
INSERT procedura B2, 261
inserting text 30
Instructions
repeatng 133
tfransfarning control 133
INT operaticn 111
integers 105
INTERPRET procedure 165
interrupting procedures
125-133
INTP procedure 111
INTPWR procedure 259
INTQUOTIENT oparation 112
INVERSE procedure 281
inverse tangeant 108
ITEM oparafion 73

J K

KEYP operation 154

keystrokes used at fop level 5
kil buffer 27

L

LABEL command 137
LAST opearaticn 73
LATIN procedura BO

LEARN program 148
LEFT (LT) command 38
LENGTH procedure 177, 178
less than sign (=) 121
lines

continuation 17

dedeting &

parsing 275

reading 167

retrigving 6
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list{s)

bresking into pieces 69

descripiion of 68

empty 68

examining 81

property 229

putting together 75

reading 167
LIST aperation 75, 76
LISTEM procedure 263
LISTFILE procedurs 217
LISTP oparation 88
LN procedure 258
LK1 procedure 259
LOAD cammand 206
LOADHELFP command 187
LOADPIC command 208
LOCAL command 98
incal variables ¥6, 35
LOG procedure 258
fogical operations 157
Logo Editor See Editor
Logo line 17
lowarcase letters 5
LOWERCASE operation 80
LPUT operation 75, ¥7
LT (LEFT) command 38

M

main memory bank 238
MAKE command 15, 99
MAP procedurs 138, 261

MARK. TWAIN procedurs 130
math operations, evaleated by

Laga 107
MEMBER operation 74
MEMBERF operation &8
memory
augiliary bank 238
main bank 238
memory space, how fo save
272
MESSAGE procedure 168

Indax

meassages, arrar 135, 251
minus sign (<) 118

parsing of 278
MODIFY procadura 225
MODINFO procedurs 226
MOLUNTAINS procadure 160
MOVE procedurs 171

MOVECURSOR procedurs 62

moving the cursor 5, 28-30
multiplication 106
with the asterisk {*) 120
with PRODUCT oparathon
112

musgic, making with TOOT 171

N

W.TO.C procedure 258
NAME command 100
MAMEIT procedurs 264
MAMEP operation 101
MEAR procedurs 120
MEWENTRY procedure 78
node space 241
nodes, allocating 271
NODES operation 176
MODRIBBLE command 210
MOT operation 159
notation

infix 105

prefis 105

scienfific 106, 110
note frequencies 171
rumber|s)

square root 117

types (decimal and integer)

105

MUMBRP operation 89
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ohject 15
OMNLINE oparaton 197
OP [QUTPUT) command 130
CPEM command 214
ESC 143
opaning files 211
operations, logical 157
operations and commands 14
OR cperation 160
organizing the warkspace
182-185
QUTPUT (OP) command 130

P

paddle 163
PADDLE operatscn 163
parentheses 107, 122
parsing of 277
PARSE operation 78
parsing 275-278
pathname 193
changing 199
PAUSE {command or
oparaten] 121
pausing in procedures 126
PD (PENDOWRM) commangd 49
FE {PENERASE) command 50
pen color 53, 55
PEM operation 54
pen siate 47-53, 54-55
PENCOLOR (PC) operation 55
PENDOWN (PD} command 48
FENERASE (PE) command 50
PENREVERSE (PX) command
a0
FENUF (PL command 51
FHOMNELIST procedure 231
picture fileds) 188
loading 208
printing 4, 208
Savirg the 208
warking with 207-208

Indax

PG procedura BO, 81
PLIST operation 231
plus sign (+) 119
PO command 177
POALL command 178
FPOFILE command 198
POLY procedure 26, 39, 151,
178, 179, 256
POLYSPI procedure 176
FON command 178
POMNS command 179
POPS command 179
POS operation 43
POT command 180
POTS command 180
PPROP command 232
PPS5 command 232
PR [PRINT) command 169
predicalas) 128, 157
prefix 193
direcliory 193
nofation 105
satting 199
FREFIX operation 198
prefix-lorm oparations 107
PRIMARYP procedure 91
PRIMITIVEP procedure 147,
150
primitives 4, 11
PRINT {PR} command 169
print text and graphics 4
PRINTBACK procedurs 74
PRINTDOWN procedure 72
printers 4
printing variables 178
printing with the DUME
procedure 210
PRINTMESSAGES 27
FRINTPIC command 208
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procaduras 11
burying 182, 183
debugging 140-144
defining 11, 21
ediling 28
erasing 181, 182
executing 12
halting 126
input to 13
interrupting 128, 128-133,
143
with CONTROL-W 144
with CONTROL-Z 144
pausing In 128
printing definitions of 177,
178
prenting title lmes of 180
punciuation in 13
saving with SAVE 206
saving with SAVEL 207
types 14
unburying 184
ProDOS 190
PRODUCT operation 112
program files 189
working with 206-207
programs, debugging 140-144
grompt character 21
PROMPT procedure 171
properties
Brasing 230
printing 232
removing 233
gaving with SAVE 206
saving with SAVEL 207
propearty list 228
erasing 230
printing 232

Indax

punctuation
brackets 13, 68
colon 14, 15
axclamation mark 17, 27
In proceduras 13
parsing of 275-278
guotation marks 13
glash 191
PWR procedure 258
PWRLOOP procedure 258
PX (PENREVERSE) command
=20

Q

OWT command 245
QUIZ procedura 127
QUIZ2 procedura 128
guotation mark 13
parsing of 277
QUDTIENT oparation 113

R

RAMDOM operation 113
FRAMPICK procedure 85
ratio, aspact 243
read position, setting 218
READCHAR oparation 1685
READCHARS operation 166
READER operation 215
reader, setting 217
READFILE procedure 215
READLIMES procedura 143
READLIST (AL} operation 167
READNUM procedurs 134
READFOS opearation 216
READWORD (RW) operation
167
REALWORDP procedure 158




recursian 12
RECYCLE command 177
REMAINDER operation 114
removing a character B
removirg a hing &
REMPROP command 233
RENAME command 199
REPEAT command 137
repetition 126, 133
REPORT procedure 132
REPRINT procedurs 1689
RERANDOM command 115
retrieving a line &
AEVPRINT procedure BE
RIGHT (AT) command 389
AROOT procedurs 258
AOUND operaticn 1168
AT (RIGHT) command 39
AUMN (command or oparaton)
138
RUMSTORE procedurs 263

g

SAFESOUARE procedurs 139
SAFESQUARE procedure 136
sampile project using the data
file 221
SAVE command 208
SAVEINFO procedure 222
SAVEL command 207
SAVEPIC command 208
saving space 272
soientific notation 108, 110
SCFEen
charging use of 59
dimensions 58
graphics 35, 58
text 35, 59
SCHUNCH operation 243
SE (SENTEMCE) operation 75
SECRETCODE procedurs 81
SECRETCODELET procedurs
B2
SEMGEN procedure 176

Indx

SENTEMCE (SE) operation 75,
T8

SETBG command 51

SETCRUNCH command 243

SETCURSOR command B1

SETH (SETHEADIMNG)
command 40

SETHEADING (SETH)
command 40

SETPC command 53

SETPOS command 40

SETPREFIX command 199

SETREAD command 217

SETREADPOS command 218

SETWIDTH cammand 62

SETWRITE command 218

SETWRITEPDOS command 219

SETX cammand 41

SETY command 41

SHOARTOWZ procedure 129

SHOW command 170

SHOWINPUTS procedure 153

SHOWLINES procedure 153

SHOWNP operation 44

SHOWTUATLE (ST} command
42

SIM operation 116

SIREM procedura 171

slash {/} 1891

SLITHER subprocedura 134

SMAKE pracedure 134

SORT 2681, 261

SORT procedura B2

sounds, making with TOOT
17

space, saving 272

SP1 procedure 40, 178

SPLITSCREEN (55) command
B3

S0 procedura 117, 176

S0RT operation 117

S0OUARE procedure 37, 139,
140, 148, 151

square root 117
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SOUARE WITH.TAIL
procedure 151
55 [SPLITSCREEN) comrmand
B3
slarting wp the Editor 31
STARTUP file, creating 267
STAATUP variable 268
STEER procedure 165
E5TEP procadurs 152
STEP command 141
STEPPER procedurs 152
STOP command 132
aTURE procedure 213, 216
264
Subdirectanas 191
creating 192, 195
erasing 192
listing 194
prafix 1593
subprocedura 12, 125
subtraction 106
with DIFFERENCE operation
109
SUFFIX procedura B0
SUM operation 117
superprocedurs 12, 125
SUPERSORT procedura B2

T

TAB procedurs 64
TALK procedurs 86
TAMN procedurs 109
fangent, inverse 108
TEST command 128
TESTIT procedure 375
text 59

dalating 30
inserting 30
printing 4
TEXT operation 147, 151
text screen 45, 59
dribbling from 209

Index

TEXTSCREEN (TS) command
63

THING operation 102

THROW command 133, 138,
140

title Kne(s) 11
printing 180, 180

TO command 21

TOOT command 171

top level 11
getting help at 4
keystrokes for use at 5

TOWARDS operation 44

TRACE command 141

transferring control 133

TRIANGLE procedure 70, 141,
154

TRIANGULATE procedurs 176

TRUE {predicate) 126

TRYAGAIN procedurs 264

TS (TEXTSCREEMN) command
63

TURN procedure 165

turtle graphics 35-55

TYPE command 170

typing in the Editar 29

typing uppercase and
lowercase latlers 5

u

UMBURY command 184
UNBURYALL command 184
UNBURYMAME command 185
SUNSTEP procedure 152
LUMNSTEP command 143
UNTRACE command 143
uppercase leters 5
UPPERCASE operation 91
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v

value 95
of variable 178, 179
variable{s) 14, 15-16
assigning values to 15

craating 895
with MAKE 59
with MAME 100

dascription of B4
aditing with EON 26
aditing with EDNS 97
grasing 181
global 16, 85
local 16, 95
Marmes
burying 183
printing 179
unburying 184, 185
saving with SAVE 206
saving with SAVEL 207
STARTUPR 288
iypes 16, 95
value, printing 178, 179
VEE procedure 44
yolume directory 120
volume names 190
listing 187
VOWELP procedura B9

W

WAIT command 132

WALK procedure 131

WARMWELCOME procedurs
12

WEATHER procedure 100

WELCOME procedure 269

WHICH procedure 130

WHILE procedure 138, 262

WIOTH operation 63

WINDOW command 53

Indax

WIPEOUT procedure 263
word, empty 68
word daelimiters 68
WORD operation 75, B0
WORDP operation 90, 159
Words
breaking into pleces 69
description of 67
changing the case of 90
gxamining 81
putting together 75
workspace
cleaning 182-185
description of 175
erasing from 180-182
organizing 182-185
printing from 177-180
saving with SAVE 206
saving with SAVEL 207
WHAP command 53
write position, setting 219
WRITEINFO procedure 222
WRITEPQS operation 220
writer, saetting 218
WRITER oparation 221

X

x-y coordinates 41, 45, 46
XCOR oaperation 45
XY ZZY procedurs 165

A 4

y coordinale 41, 45, 46
YCOR operabion 46
YESMD procedure 58
YESP procedure 91
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= Apple Logo Il Reference Card

Perenthesas around an Input indicale that the input is optional, A number
Sign [#] indicates a procedurs that can take any number of inputs; if you
give it othar than the number indicated, you must enclose the antire
ENPrESEON i paronthesen.

Defining and Editing

EDNT. ED [nameiiist))
EDON nammeylist]
EDMNS

END

T narme (inpurs]

Turtle Graphics

BACK,_ BK n
BACKGROUND, BG
GLEAN
CLEARSCREEN, G5
DOT [xear yoar]
DOTP [xeor yoorf
FEMCE

FILL

FORWARD, FO distance
HEADHNG
HIDETURTLE, HT
HOME

LEFT, LT diegross
PEM

PENMCOLOR, PG
PENDOWHN, PD
PEMERASE, PE
PEMREVERSE, PX
FENLUF, PU

POS

AIGHT, AT degraes
SETBG colarnumbar
SETHEADING, SETH degrees
SETPG colormamiber
SETPOS [xeor poor]
ZETX xoow

SETY yoor
SHOWNP
SHOWTURTLE. 5T
TOWARDS [weor yoor]
WINDOW

WRAP

XCO0R

YCOR

Variables

EDN namefiist)
EDNS

aLDCAL namefiistl
MAKE mame obj
MAME obf rarme
MAMEP word
THIMG mrame

Arithmetic Operalions
ARCTAMN marber

| COS degraes

CIFFERENCE mismiber I
mambers

FORM number fieid preciain
INT nimber

INTQUOTIENT inlager injegar?
SPRODUCT mumbar? nurmbor?

_ QUOTIENT aumber | numbard

FANDOM intoger

_ REMAINDER integer | infeger?

RERANDOM

| ROUND munminar
| SN degrees

SORT number

_ #SUM mumber | namberd
| Flow of Conirol

CATCH name fHaf
o

' ERRORA

| GO word

| IF pred st 1 (lst2)
| IFFALSE, IFF Nst

| IFTRLUE, IFT fisf
| LABEL worg

| DUTPUT, OF oty

PALSE

REFPEAT intager Nsi
HLUN fist

STEP mamaiist]
STOP

TEST pred
THROW name

TAACE nameyiial)
UNSTEP marmiylisl)

UNTRACE nameyiisi]

WAIT intagear

Defining Procedures
Under Program Conirol

COPYDEF name newnama
DEFINE mame [fisf
DEFIMEDP word
FRIMITIVEP name

TEXT name

Logical Operations
#AND prad ! predd

NOT pred
#OR prad] pred?

The Outside World

BUTTONP pedaienumber
KEYP

PADDLE padaienimibes
T PRINT, PR obf
READCHAR, RG
READGHARS, RCS infeger
READLIST, AL
READWORD, RW

SHOW oby

TOOT freguency dualion
#TYPE oby)

RECYGLE

UNBURY namayiist)
UINBLURYALL
UNBURYNAME nameyiist)



Files

ALLOFEN

CATALDG

CLOSE Klg
CLOSEALL
CREATEDIR pathname
DRIBBLE fig
EDITFILE pathnarme
ERASEFILE, ERF pathrame
FILELEMN =

FILEF fife

LOAD pafhname
LOADPIC palhviaine
MODRIEELE

CIMLINE

QPEN pathnarme
POFILE pathname
FREFIX

PRINTFIC fnfegear
FAEADER

AEADRDS

REMAME paihname
W lfrrarme

SAVE pathnams
SAVEL narmeylisf] palfiname
SAVEPIC pathmname
SETPREFIX prifix
SETREAD fite
SETREADPOS infoger
SETWRITE fiim
SETWRITEPDOS fnfegar
WHITEPOS

WRITER

Properly Lisis

ERFROFS

GPFROP name proo
FLIST nama
PPROP name prop obj
PPS

REMPROF rame prog

Special Primitives

SAUXDEPOSET loo byte

AUXEXAMINE loc

-BLOAD palfmame loc
BEAVE pathname loc inleger

JCALL foc
JCONTENTS
DEPQSIT foc byte
EXAMINE foc
O

SSCRLUNGH

CSETSGRUNCGH nurmbar

Primitives (Infix Form)

number 1 + nurnbard
rumbert = aumberd
fambert * msmbers
rarbar? ¢ fruvnberd
fimber | < gemiberd

obj1 — b2

Aurmbarl = mmberd
Help Screen Primilives

HELP worg

LOADHELP pafnams
Special Words

EAROA
FALSE
STARTUP
TOPLEVEL
TRUE

-
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