ARTIFICIAL INTELLIGENCE LOGO
MEMD 3154 MEMO 16

A CLOSSARY OF FDP1 LOGO PRIMITIVES

March 1B, 1975

E. Faul Goldenberg

Adapted from Mema 14 of Abelcon and Adams

This glossary was written for Lthe purpoes ol providing a quick and concise yet accurate description
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manual. For a more detailed and comprehensive description of the language, see the LOGO
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require, the "type” of word it is, abbreviated and alternate forms of the word, il any, and a
definition correct as of the date of this plossary. Word type it described on the [iret page and an
example of the format of the entries is given beiow.

In the appendiz to this glossary are sections about 1) LOGD werde that take a YARIABLE
NUMBER OF INFUTS, 2) INFIX OPERATORS, 3) EDITING CHARACTERS, 4) SPFECIAL
CHARACTERS, 5) SPECIAL NAMES, 6) DECIMAL ASCIT CODE AND CORRESPONDING
CHARACTERS.

PRINITIVE inputs (optionalinputs) (word typel
Briel degcription and relerences to other LOGO PRIMAITIVES.
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WORD TYPE

Some OGO words autpul values 1o sther LOCO words. We call these words "Operations.” LOGOD
wards which do not output are generally called "Commands,” but some Turther subdivision is used
in this plescary. Warde whose parpoer is to COMMAND a device 1o da eemething now (whose
purpase is nol, primarily, to switch inte gome mode that affecte the behavier af [wlwre commanda
or to moniter the aperation af & procedure) are called COMMANDS, Words whose primary purpoese
is ta SICITCH 1a anather maile ar deviee (g, making FOAWARD apply to the TouchSensor-Turtle
instead of the display, or entering OEBUG model are called SWITCHES, Wards that determine the
FLOW af eontral in a procedure (o.g, STOPping, PAUSEing, WA Ting, COing 1o new lines, ote) are
called FIOW worde. LOGD worde that cannst be weed without epeeially unlacking their protection
are called STATUS words. There is alsn a geries of words that serve enly to clarily the nature of
the ward fallowing them., These words are called MODHFIERS in this glossary. To help the
reader, the COMMANDE, OPERATIONS, SWITCHES, and FLOW words, are further modified,
where appropriate, with labels indicating which specifie device or devices they apply to. Words
that apply penerally are not furither labeled.

ALL medifier)
Used in expressions like PRINTOUT ALL or ERASE ALL to indicate that the
cammand appliea to your ontire workspace. In addition to the two commande already mentioned,

ALL may sensibly follow TRACE, STEP, BURY, ERASE TRACE, ERASE STEP. and ERASE
BURY.

ALSD ansthereontrolrammand iewiteh)

After you have elected to control one device, such as a [loorturtle, display or
plotter, you may rescrve another [ar your control with thie command. {Actually ALS0 doeen’t care
il you are already eontrolling anything or not) To uwse a display and a turtle, for example, say:

PCOLEARSCHEEN

ZALS0 TUATLE 1
?

Then ambiguities about which device you are directing commands Lo are cleared
up by using the CHTAL command. The {unguoted) inputs that ALSD understands are TURTLE 1,
TURTLE 2, PLOTTER, and DISPLAY B, DO!SPLAY 1 (see STARTOISFLAY for explanation of
the inpuls o DISPLAY.)
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ARCTAN mumber {operation)
ATAN numher
Dutputs the arctangent of aumber in degrees.

ARRAY arrasname {meod il ier)

Indicates that arrayname is the name of an array that has already been defined
h}' DEFAR, Used in combinations such as ERASE ARAAY "CALEMDAR,

ARRAYS imodifier)
Flural of ARRAY. ER AARAYS or PO ARRAYS, applies to all arrays in your
warkspace.
ASI7E arraymame (eperation)
Dhstputs the dimensions of the array arrayname as a list,
ATOD devieenumbor (operation}

Analog to Digital Outpute the current value of device number devicenumber.
Eg, PR ATOD & printz & number corresponding 1o the horizental position of one of the joysticke
(Time value infarmation: true as of Sept. T, 1974, evening.)

BACK distancs (tartle command)
BK_distance

Causes the display, plotier or floor turile to back up distence,

BELL [eommand)
Rings a bell at your consele (il your consale has a bell), as does CTYD 7

BITOUT number [command}

Thiz sutputs 16 bite to 16 relays at once, by converting number inte binary and
sending the lowest order bit to relay 1, the next o th 2 and se on. High order zeros are high
order zeres

BOTH TerFl TorF2 [operation]
Outpuis the legical and of both its inpute which muet be either "TAUE or
"FALSE. That is, it outpute "TAUE if and only il both af its inputs are (or evaluate to) "TRUE.
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BOXIN awitehhornum {operation)
Outpate & number which is the sum of the powere of 2 corresponding te
switches that are on at the time this operation is executed, [Clear?) For example, BOXIN 3

outputs 3¢ if ewitches 5 and 1 12% + 2') on box 3 are on, and 0 il no switches are on. Ser appendiz
for a diagram of the switehbox switch numbers.

BTOUCH (TS-turtle aporation)
Outputs "TRUE if the back of the touch-sensor turtle in touching something.
Crutputs "FALSE atherwise, Like FTOUCH, ATOUCH, and LTOUCH,

BURY someprocedurs fcommand )

“Buries” the procedure someprocedure. A buried procedure may be executed
like any other, may be printed out if specified by name and may be edited {though editing of the
title unBLURIes it even i no title change is made by the edit], But ihe procedurs iv "invieikle™ to
CONTENTS, PO ALL. ERASE ALL amd WR]TE. Thus, ane convenient way of saving a procedurs
while liberating yoursell from many sthers is to BURY the pood ome, ERASE ALL and then ER
BURY the good ene. You can now write that sne into a [ila. Only procedures can be BURTed.
BURY quotes its input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendiz. Like
ather commands that quote their arguments, no quate is needed on someprocedure, bot the
presonce of & does not change the effect lenabling you Lo execute compuied BURTes)

BUTEIRST eardorlis [operation]
BF soordorlist

If wordorlist is a list, BF outputs the list that containe all but the lirst
element of the list wordorfiae,

PPRINT BF (DD YOU LOVE ME)
¥YOU LOYE mE
?

Il wordorlist is a word, BF outpute the word that is wordorlist with its head cut off,

PR BF "WHERE
HERE
7

IT worderlist is the empty list or the empty word, BF can’t chop of its leading edge and complaine
See aleo FIRST, LAST and BUTLAST.

BUTLAST wordorlin (operation)
Bl wordarlis
The zame as BUTFIRST, but lasi.

«CASESY dor| _ [switeh)
The input 0 turns off the feature that converts lower cace alphabetie charscters
typed at LOGO to upper case. Normal mode is restored by typing .CASESH 1.
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. CGLCF lelatus awilch)
Thir undoes the effect of . SGOF

CHAR asciivalue {aperation)
Outpute the ._:iunntl:r whese decimal ascii number is aeciivalus, See appendizx.

CLEARSCREEN [command and switch)
Cs :
- Eraces all lines from a dieplay and places the turtle in the center of the display
facing wp. C5 dees not alier the turtle’s visibility or ite readiness to draw. (That ity if the turtle
was hiding, or if its pen was up, those states are not peset as they are by STARTDISPLAY.)

CLOCK (operation)

This sutputs 3 number which it incremented every B0th of a eecond. One can
thus use CLOCK o time things,

«CLOSE device [command)

Closes emiput to the device you are contrelling and frees it for someone clse Lo
use it. [is input may cither be the number of 3 deviee or a guoted device name. The devies names
it recagnizes are "LIGHT, "TURL, "TURZ, "MUSIC, *PLOTTER and "TTY which you can look
up in the rection on LOGO SPECIAL NAMES in the appendiz. See . T¥D also.

. CLOSEF ifile command)

Clozes whatever file i currently open (far reading or writingl, This must he
executed after . OPENR, +OFENH, and .0OPENA befsrs any other file opening commande [Lthe
throw previous or FEAD, WR]TE, POI. POF, ete) can be executed. See FILE for details.

CNTRL conrtrolesmmiand lewiteh]

. Directs following tartle, display or plotier commands to appropriate deviee until
another LNTRL or comirol command, Used with ALS0. It (unquoted) snput must be TURTLE 1,
. TURTLE 2, PLOTTEH, or DISPLAY,

CONTENTS (operation)
Outputs a list of titles of all (unBURIed) procedures in the user's workepace.
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CONTIMUE {flaw)
i
Continues the cxecution of 8 procedure that has heen PAUSED by PAUSE, ~Z, or

an orror while in DEBUG mede. Execution staris at the next line alier the PALUSE and not at the
PAUSE ueell.

COS degrees [operation]}
Dutputs the cosine of degrees,

COUNT thing [operation)
I the input is a |.i£1., COUNT aunlpulE the mumber of membere of the LEt 1}
the input s & word, this autputs the number of letlers in the word.

TR COUNT [HOW OLD ARE YOU TODAY?]
5

TPR COUNT "YOURF | NGERS

11

7

M EF'NF [etatus mwilch)
* Thiz undares the effect of . SPNF

CRINOEY indername (file command}
Thit command creates an index on whatever branch of the [iling Lree you
currenily happen o be hacking al. See FILE for more detaile.

LTF letatus Ewitch)
This undses l:he offect of .5TF .

LTI ' {operation)

] This takes no input but demands a character from the console when executed
and sutputs that character’s decimal agcii value. Be warned that CTY[ treats all characiers
alike without chowing partiality to “G'c ar the BREAK key. That it il you deo not provide & test
For these keye in your program, they will not help vou 1o stop your procedure.

LLTYD mscii {eommand |

This outputs a character ta your console. The consale then handles that
character in whatever way it's ingtincte tell it. In particular, .CTYD ES causce amny console te
type an A whercas (CTYD 29 and .CTYD 31 both do nothing at all on the printing consoles, but
are Homeup and Erace to EDOF respectively on the Datapoini.
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CTYOURIT extrosnit {Tinw)

Causes your program to wail until your console has Tinished typing oul belore
continuing with the next instruction. Thie is ueeful Tor preper synchronization of TTY ouipul and
display, musichox or sther deviess. The input specifies an additional wait after the completion of
Ly ping.

DATE {operation)

Dustpuis a list which might contain the current date, but probably will nat. If
the date is once set correctly (eee L SETTV), then DATE will, in fact, ouiput the correct thing, even
il the system remaine up lor a whale day. The elements of the list are [yr mo dal

DEBUG [switch)

Turns debug mode on and ofl. Whem in debug mode, errors cause a PAUSE
rather than a BAEAK to the top level. During a pause (reached this way or by using 2 or
PALSE] the wser may execote ather instructions (eg, PD MAMES to find owt the state of his
variables including local variables il ame is not at level 0) and then continue execution by using the
CO enmmand.

DEF INEARRAY amame dim eype {cammand)
OEFAR arraymama dimension: | ype

Arraye may be ont-, two- or three-dimensional but parentheses must be used
around DEFAR and it inputs if & more-than-one dimensional array is 1o be created. For example:

71 DEFAR "SOMEARRAY :DIM1 :0IMZ :DIM3 2 )
7 .

ereales 4 three-dimensional "pointer” array called "SOMEARRAY. The type
must be U for integer entries into the array, 1 for floating point entries, and 2 for lists and words
(and numbers ac well, though these are treated as words when they get got by CETL Al cells of &
newly ereated type 0 or 1 array contain 0 until you STORE something else in them. Pointer arrays

starl outl with empty celle. Indexing of arrays begine at 0, so that referencing of :0IM1 runs
from O through 0101 - 1.

DELETE filenamae {File command]
%er ERF [ERASE FILE).

DELETEINOEX indername ' {lile command)
T Ses ERI (ERASE [NDEX).

OEPDSIT roreaddress (status eammand)
Don't play with this without knowing much about the guts of LOCO! It can

wipe oul lote of good things. It requests a numerical inpat from the console and deposits it
directly into eoreaddreas, -
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OIFFERENCE subtranhend minwend (operation)

Wow, it's been 3 long time since I've had & chance to use those worde!! See
section on INFIX OPERATORS in the appendix.

OISPLAY ER p Hi“q]“. command )
Displays a snap {see SHAF) in the rame location relative to the current position

of the turtle that the original drawing was ta the pesition of the turtle at the time the ENap was
made. (I know that was hard.] The turtle's position after the snap ig displayed will be the position
the tartle had on the enap when the snap war first made. Al present, the digplayed snap always
appears in the erientation in which it was originally drawn regardloss of the heading of the turtle
DISPLAY e ales used (withouwt an input] a8 &n input to CHTRL and ALSO.

. ECHOSUY far] {switch)

The inpat 0 turns off the feature that echos characters typed at the consale.
Characters typed will be heard by LOGO, but will not appear to have been typed (the consale looks
dead unless other characters are being outputted to the consale), Except for characters being
typed in, no printing is suppressed lie, PRINT, .CTYD, st will still act normallyl. . ECHOSH
1 rectores normal mode.

EDLT someprocedure (switch)
ED somepree

The procedure named i designated for editing and editing mode is entered. The
prompt character Tor editing mode, as for defining & procedure is the > rather than the 7 Lhat
indicates execution made, To ewitch off editing mode {when done editing the procedurs or Lo avoid
unwanted side-clfects) type END.  EDIT quetes ite input. See PRIMITIVES WHICH QUOTE
THEIR INPUTS in the appﬂnﬂi;_

EDL linenumber lediting command)
EOIT LINE linemumber

Places line number linenumber of the procedure that is being edited in the edit
buffer where it can be manipulated using the special editing control characters [eee EDITING
CHARACTERS in appendixz).

EDT. (editing command)

Enables the user to edit the title of the procedure he ic defining or editing. He
may either use the special editing contral characters or simply retype the title. Using this
eommand is the enly way of editing the title of a procedure,

EITHER TarFl TorF2 {aperation) i
Cutputs “TRUE if EITHER of the inputs are "THUE, "FALSE if both are
"FALSE. The logical or. Both inputs must bo or evaluate to "THAUE or "FALSE.
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ELSE atherirtirucrion: [eontral word)
Can he used with |F (and THEM) to allow an alternative course of action Ls
take place il the conditional in an IF-THEN pair is "FALSE.

PRAKE "WEATHER "CLOUDY
?IF (UEATHER = "SUNNY PRINT "GODOO ELSE PRINT "TOUGH

TOUGH
a
EMPFTYP wordorliai [operation)
Crutputs "TRUE if the argument is the empty word or the empty list, "FALSE
otherwise,
END [awitch)
Tells LOGO you are finished editing or defining a procedure. Switches off
editing mode
EQUAL this ihat {operation)

Outputs "THUE il this and that are equal or evaluate to the same thing.
PPRINT EQUAL 2 1.5 x2 -1

TRUE
?IF EOQUAL "BOY "GIRL PR "HMM! ELSE BELL
? ! bell rings at your consale

See section on INFIX OPERATORS in appendi.

ERASE procedurenamesrmadifier [command )
ER_procedurenamenrmodi fior

Erases the procedurs from workepace. A procedure may not be erased while it
i€ being edited or defined. ERASE quetes its input. See PRIMITIVES WHICH QUOTE THEIR
INPUTS in the appendiz. ERASE can be foliowed by a modifier instead of a procedure name, in
which care it acts accordingly. In all cases, either ERASE or ER may be used. Three cases [ERF,
ERI,; and ERL} may be abbreviated even furiher.

ER ALL (eommand}

Erases everything in workspace except for BURIed procedures. This command
elears the stack, that is, steps the execution of any lollowing instructions on the game line or in
the zame procedure, even il the procedure is buried, |t cannot be executed in edit mode.
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EA ARRAY arrayrame {eommand )
ER ARHAYS feammand)

Erases al] Arraye

EA BURY procedurensme [command )

Unburies the named procedure. If procedurename e ALL, this unburies all
procedures. No error is produced if you try to unbury a procedure that cuists but is not buried,
ER BURY quotes its input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendiz,

ER FILE filename * ifile command)
E filename
DELETE filemame

Erases the lile fram the disk. Thie does not alfect your workepace.

ER THDEK indermame . {lile command)
Fl indernome .
DELETE[MDEX indrrmame

Deletes the index indername from the branch of the filing tree you are sitting
on il that index containe me files. See FILE [ar mare debails ’

ERL linrmumber (editing command)
ER LINE lincnumber

Hemoves that line from the procedure you are in.

ER NAME name {command)
Removes the global variable mame from the workspace

ER NAMES [command}
Erases all global variables “names™ from the workepace,

EA PROCEDURES [command)
Erases all unburied procedures from the workspace, but leaves variables and
arrays unlowched,

ER _STEP procedurerame imwitch]

UnSTEP: the procedure [but does not erase anything else) If ALL is the
procedursname, this unSTEPs all STEPped procedures. You cannot unSTEP a STEPped procedure
while it s running (or during a PAUSE in its running) but no error is encountered il you try. The
ER STEP takes effect after the procedure stops. ER STEP quoles its input. Ses PRIMITIVES
WHICH QUOTE THEIR INPUTS in the appendi,
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ER THACE proced wrenag me lewitch!
UnTRALEs the procedure. As with ER STEP, ER TRACE ALL worke, but alss

as above a procedure cannot be unTRACED while it is runming, ER TRACE gquotes it input. Ses
PRIMITIVES WHICH QUOTE THEIR INPUTS in the appondiz.

ERBRK [operation)
IT weed in an ERSET procedure, ERBRE outputs 1 if the running was

interrupled by pressing G, =1 il it was interrupled by preceing °Z, 0 il it was interrupied by an
error condition.

ERCLA [ewitch)
Error clear. Undoes the effect of ERSET.

ERLIN {operation)

Outputs the procedure line number in which the last error cccurred. This
outputs @ if the last error was a top level error or if it occurred jast as a procedure was being
invoked (the title line is considered line 0),

ﬂ {IIF’E'EI.H!:II]
Outputs the location in the computer’s core 8t which the lagt error occurred.
ERNAH (operation)

Dutputs a fairly reasonable abbreviated name of the last errer. Examples:
"UBL = used by loga, "FNF = file not found, "HNM = has no meaning, The besi way to find oul
the name of a particular error is to generate the error and then look at the ERMNAM,

?T0 LEARNERNAMS

=18 QUTPUT ERNAHR
*END

LEARMERMANS DEF[MNED
FERSET LEARMEANAMS
T

WTO

THOTHI NG

M
?

ERNLIM {operation)
Dutputs the number of the last error. (But you don’l really want to know that,
do you?) .



LOGO CLOSSARY 11 March 12, 1975

ERFRO {operation)
Dutputs the mame of the procedure in which the last ervor occurred. ERPRO
aulpiuls (ke empty word 1 the last error was at top level,

ERRET limenumber {command)

When used im an ERSET procedure ERFET returns cxeculion to line linanumber
af ithe pracedure in which the lart error oceurred,

E_HSET proced wreneme [ewilch)

Cawses the named procedure to be cxecuted whenever an ereor lor break) sccure.
Il the procedars docs not euipul (sce [HJtF'UTlr LOGO saves up the error message antil all
currenlly running procedures have stopped and then prints the message (the last message of maore
than ane orror is encountered). I the ERSET procedure does output; the output is printed instead
of the normal ecror message. System bug errors and the error "MNEL [no storage left) cannot be
averridden by ERSET. I an crror is encountered snithin the procedure that has been ERSET,
ERCLA is executed.

ERTOK {aperation)
Outpats the number of the token in the line in which the previows error
occurred. IF you are versed in the mysteries of the LOGO evaluator this might be vseflul to you.

_._EHAH] I"_.!E_rnrgudd'rru [gtatus command)
Primte the contents (ectal) of coreaddress in the Tarmat, coreadren contents

FILE filanoma ) ' (madilier)
Used im expressions like PO FILE "MAIL or ER FILE "GARBAGE to indicaie

that the command :ppltn: to a [ile and not Lo nrrrrhnlhing in youar wnrktpln!.

CEMERAL INFORMATION ABOUT THE FILING 5YSTEM.

All files must be closed before any other file-relerencing comands can be
execuied. The [ile relerencing commands are: .OPENA, .ODPENR, .0OFPENU, CRINDEX,
DELETE, DELETEIMDEX, ER FILE, ER INDEX, ERF, ERI, LDGIN, MAIL, PO FILE, PO
[MDOEX, PD TREE, POF, FOI, READ, SETIMDEX, and USE., OF these, saly the first three
leave [iles open (o be closed by L CLOSEF.) i is worth remembering that when executing direct
eommands Trom a lile, none of these commands can refcrence another file while the file they are
being executed from remains open. FILER closes an m line Tile when it tries to read line nsl.
Inputi far all I'i:lr--rnF-r.rr.‘nr.ing commande that take inputs _‘Icsﬂpl LEGIH:I can citkher |ZH.'! Hﬂll‘d#. i
which case they refor to the subordinaie file or index, or lists, in which case all but USE and
MATL inkrrpret the list as a tree beginning with the next subordinate index (or with the roat if the
first list element i FIXEDy, AI®1;, or just ;). USE and MAIL begin with a weer whose name
must be the [irst element of the list. See TREE for more information about the sirocture of the
filing system,
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«FILED [operation)
Dratputs *TRUE of a file is currently open and "FALSE if no file is apen,

FILEP [isi {file command)
Writes 118 argument i a file opened by OPENW or .OPEMA commande Like

FPRINTing into a file. 1T no file is open for writing, .FILEP causes an error, See REQUEST and
TEHT {ﬂ' F‘IHFI{EF ﬂf [FLT

FILER {file speration)
Dirags ane line out of a file that has been opened by .OPENR (beginning at the
boginning and working sequentially through the file in rach successive use while the file is open)

and outputs that line as a list. (Like REOUEST, but frem a file) When no file iz opened for
reading, ~FILER causes am error.

FIRST goprdorlist {aperation)
F eordorlist

If the input is a list, FIRST outputs the first clement of the list, which may be
a word or a list itecll. {Unlike BUTFIRST which must output a list il its inpat was & non-empty

list.} If the input is a word {or number), FIRST outputs the first character of the word. See also
LAST, BUTFIRST amd BUTLAST.

FPRINT FIRST B37
E

FPRINT FIRST "ALPHABET

A

FFPRINT F BF [IONE 11 [TWO 21 [THREE 3])
(TUD 21

-

FORUARD distemnce lturtle command)
FO distance

Tells the Moor or ﬂ'ilphr turtle to move ahead distance,

FPRINT wordorlin (command )
Like PRINT except that it aleo prints the outside brackets of a list

fFPRINT [THIS LODKS LIKE A LIST]
[(THIS LDOKS LIKE A LIST)
FFHINT [BUT WOT THIS]

BUT WOT THIS
2 conlEumd faxl pags
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contimd from laal pate EPRINT can alse take 8 variable number of inputs in which case it FPRINTs
with no spaces between inpuls

70 FPRINT "A "B [C1 100 [E [F G1} )
ABICI IOV [E [F G1]

70 PRINT "A "8 [C] [O) [E [F G11 )
ABCDE [F G]

7

Sen PRINT also.

FPUT wordorlis His {aperation)

Creates and oulpuls 2 new ligt whese FIRST w wordarlizt and whore BUTFIRST
is Hit. Lint is not doctroyed. (Campare this oporation with LPUT, SENTEMCE and LIST.) This
upor]l.iun can lake a vamable numhber af imputs in which cage all bt the last are FPUT onta fist.

PEFAINT FPUT “WORD [ONTO A LISTI

(WORO OWNTO A LISTI

PFFRINT  FPUT "WOAD [AND LIST) “ANDWDRO [ONTD A L1STI )
[LUORD [AND LIST] ANDUORD ONTO A LIST]

TEPRINT FPUT (LISTI [ONTO LIST]

[ILISTY. DNTD L15T]

FTOUCH ] [TS=turile operation)
Dutpuets "TRUE il the fromt of the touch-sengor tarile is touching something.
. Outputs "FALSE otherwise. Like BTOUCH, ATOUCH, and LTOUCH.

LGCOLL (eammand)
Calls the garbage collectar. You generally den't need this since the garbage
callecior it rather conerientious and worke whenever he lshe?) sees the need anyway.

GET arrayname index [operation)
Outpute contents of the eell epecified by index in an array previously delimed

by DEFAA. Like DEFAR, this command requires parentheses il more than one index is needed (ie,
il the array is twe- or three-dimensionall

G0 linenumber i low )
Used in & procedure s transfor control ta that line of the procedure

GOODBYE [eormmand )
. Frints out a sweel message apd then executes HELLD.
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GREATER thisnum thatnwm {operation)
Cuputs “TRLUE if thierum & numerscally GREATER than thatrum. Otherwise

outputs "FALSE. It ix an error if ecither input does mol evaluate 1o a number. See section on
INFIX OFERATORS in appesdiz.

L GUBY aaermam [viciows command)

Flushes the workepace and frees the comeole of user number wsernom. Like
having that user type GOODBYE and ueelul in gitwations where he cannot do that, Mot to be used
without the target’s knowledpe and consent,

JHALT {etatus command)
Stops LOGO by halting the computer.

HEADIHG {display operation)

Outputs the heading of the dieplay vartle (e, the direction it iz facing) in
degrees. When the turile is facing North (ite state directly alter the HOME or CS commands), its
heading is 0.

HELLO [command]}

Imitialimes the 'rrl;lrl.:pl-p: af the consale ¥Ou Are using ]::r Crasing iln-uh:l!ljl
evorything from it, Whatower devices may have been in use at that consele leg., display, music
box, turtle) are released for uee by others. Use HELLD to clear eut unwanted garbage from the
workapace you are aboul to use [1 is ales pood housckeeping to gay HELLD when you leawe, but
if this offends your sense of order, please say COOOBYE .,

HERE {display operation)
Dutputs a list of 3 elements, the ¥OOR, YCOR and HEADIMNG of the display
turtle, Exactly eguivalent to [ SENTENCE ¥COR YCOR HEADING 1.

HIDETURTLE [display command)
HT
Thist makes the triangular display turtle invicible. It continues Lo behave s it

did when you could see it == in particular, it continges to leave a track, If you don't want to ses
the turile track, type PENLE,

HIESFEED dewvicenum spoed {rwitch]
Sets the computer line speed of depicenum to sperd, See HYSPEED for weiails

HOME [display command)
Sets the display turtle at "home,” iz at coordimates (001 and heading north.
This is equivalent to SETTURTLE [8 B B].
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IF TarF logoline (contral word)

IF demands only the input TorF which must evaluate vo "TRUE or “FALSE.
If the input evaluates to "TAUE, the rest of the line (ic, logoline) it executed. 1f TorF evaluates
to "FALSE, the rest of the line {up to an opticnal ELSE} ik ipnored.

TO REACH

1@ |IF FTOUCH THEM TOOT © STOP ELSE FORWARD 18
20 GO 1@

END

See ELSE, EOUAL and THEM for cxamples of the wee of 1F.

IFFALSE Ingoline (eontrol word)
IFF_lognline

Exrccutes lht.iﬂ;n!lm if the result of the most recent (local) TEST was "FALSE,
Since results of TEST are only stered locally within & procedare, this control word always executes
its line at vop level,

IFTRUE logoline {contral word)
I|!| logoline

Executes logoline if the result of the prewious {local) TEST was "TRUE.

ILINE I:-l;rptr:.t.'inq]

Dutputs, as a list, the last line iyped in at the console.

INOEY {imdermemeal {modifier]

Ured in expressions such as ER TNDEX “USELESSIOX or PO INOEX to indicate
that it is an index and nol semething in your work space thal you are relerring to. See FILE for
more delaile

[NTEGER [pointmam [operation)

INT [pointrem
Outpuiz the integer part of the floating point number [pointnum. The input
can he in decimal or cxponential form.

LANMPOFF (turtle ewitch)
Turne the light on the Toor turtle of [,

LAMPDN  {turtle switch)
—hnd the floorturtle’s light turne en
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LAST wordorlis : (operation)
L eordorlis

If the input is a List, LAST outputs the last element of the list, which may be a
word or a list stgell. 17 the input is a word (or nember), LAST outpute the last character of the
word. Analogous ta FIRST, See alss FIRST, BUTFIRST and BUTLAST.

LEFT degrecs . (turtle command)
Cauges the fleor or display turtle to rotate degrees to the left.

LESS phisnum thetmem (operation)

Dutputs *TAUE if thismum is numerically LESS than thatnum. Otherwise
outpute "FALSE. It is an error il either input does not evaluate to a number. See section on
INFIX OPERATORS in appendiz,

LEVEL [operation)

Outputs a number which tells "how many procedures deep” the current
execution i Siner levels arc thought of as depih {procedures call subprocedures) smaller level
numbers are higher levels. Top level is level 0, command level, when ne procedure is running and
inttructions come direstly from the user. For czample,

TPRINT LEVEL
B

770 EHaH

=18 PRINT LEVEL
=28 WHAH
»END

WHAM OEF IHED
AR

1

z

3

lete)

LIGHT (light-turtle operation)

The eperation LIGHT owtputs a number (0 through £3) indicating the amount of
light sensed by the eye of the light-turtle. Also, the name "LIGHT is understood in the command
«CLOSE "LICGHT, which releases the light-turtle

LINE linenum imodifier}

Used in expressions like ERASE LINE 28, PO LINE &8, or EDIT LINE 121,
to indicale that the command applies to & line of a procedure and mot something in your wnr_h;pln.
Without the word "LINE" of course, each of the expressions above would generate an error
mezsape and asn arrse
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LIST ihimgl thing? {operalion)
Oatputs a two-clement list whase elements are thingl and thing? (which may be

wards, numbers or liste themselves), respectively. LIST can sccepl sne input or more than two
inpute il pirrounded by parenibeses. For example:

fFPRINT § LIST ( LIST A LB ] “C ) )
[TatBICI]]
[

Alen eompare thig operation with FPUT, LPUT and SEMTENCE.

LISTP thing [pperation}
Outputs "TRUE if thing is 8 list, and "FALSE otherwise

LOCAL mame (eammand )
In & procedure, this command cawses the scope of neme to be local o the
procedure (e, the name is andelined oairide of the procedurel.

LOGIN mame ifile command)

This tells the sysiem who vou are (which information s used by the FAIL and
PEEK commands), USEs name's INDEX of files (il the user has already specified the correct disk),
 gearches for an file mamed “TNIT in that index and perfoms all commande writien into the file (if
it exisle), and then scarches Ter a [ile named "MAIL, asks the user if he wishes that [ile 10 be
printed out and does so il the vser types Y.

LINEPRINT filename (command)
LF filername

Causes the lineprinter to print out the named Jile,

LPUT ewordorfiat fint [eperation)

Creates and outputs a now list whose LAST is wordorlist and whose BUTLAST s
list. List is not destroyed. (Compare this operation with FPUT, SENTENCE and LIST.) This
aperation can take a variable number of inputs in which case all but the last are LPUT onte fist.

LTOLICH (TS-turtle aperation)
Cutputs "TRUE if the left of the touch-sensor turtie is toaching something.

ﬂﬂitputn "FALSE otherwise. Like FTOUCH, RTOUCH, and BTOUCH.

HAIL name {file command)

Creates {or appends to) a file called "HAIL in name’s INOEX af files. (See
LOGIMN for an explanation of that file) The computer responds to this command by typing an
arrow.  Anything typed at the console at this timo is regarded s mail te be sent. To end the
measaoe, the wser types a line which contains anly a single period ) followed by a carriage return.
Il the user is logeed in, MATL will identify kim to the rocipient of the mail file. I the input te
MAIL i a tree beginning with & ukername, the MAIL file will be created in the specificd subindex.



LOGO GLOSSARY 18 March 12, 1975

MAKE marmie thing {eommand)
Assigns the name name to the thing thing.

FERINT "MY. AGE

Y. AGE

PRINT =HY, AGE
"MY.AGE HAS WO VALLE
THAKE "HY.ACE 9
TPRINT "HY. AGE

Y. AGE

PPRINT :HY.AGE

3
7

RCLEAR (music command)

Clears the mugic bufier.

HMLEN (mugic oporation)
Dutputs the length of the longest voice loaded in the music bulfer in unite. Ses
NOTE for explanation of unite, -

HUCTRL voicerpers [switch)
Vairrspres is a two-digit number, the first digit of which specifies the voices to

play from and the second of which specifies the voices to Jaad secording to the [ollowing table.

DIGIT ° FIRSTDICIT SECONDDIGIT
0 play none load 0, 1, 2, 3
1 play 3 load 1,2, 3
1 play 2, 3 load 2, 3
3 play all load 3

Vaices are loaded in cyelic order and Played simultaneously beginming immediately after the last
exproicd voice g laaded, :

HUTYD pirehl pitchl [music command)

Actually, FUTYD takes & variable number of inpute {requiring parentheses if the
number af inputs is not exactly two) and loads the pitches sequentially into the music box
accerding to the format specified by HUCTAL. Regardiess of the format specified, four successive
MUTYDs with twe inputs each are equivalent to vight with one input each, or one with seven inputs
followed by one with one. Legal inputs are -28 through 35 inclusive, except for -25 which is a
speeial contral character. Pitches progress chromatically beginning twe octaves below miodle C
[piteh = -24) and ending three octaves above (pitch 321 Middle C is pitch 0. The percussion sounds
BOOM and 55H are, -27 and =26 respectively, and 8 eilence o -28,

FMULATT erirowail {music command)
Causes your program Lo wail extresail 30the of 8 second after music sutput
has stopped before continuing.
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AYEFEED limeapeed (ewitch)

Sets the line spred of your own console to linespeed. .PURCLA sets
everything back to the defanlt speed, 300 BAUD MYSPEED 7. DATAPOINT consoles set at 300
BAULY run well at the same lincepred as the ather consnles, but ean be set 1o 2400 BAUD if
AYSFEED L1 is first run

.f'Ml'IE name [moedifier)
Used in expressioms like ER NAME name or PO NAME mame to indicate that
you are relerring to a namo and net a procedure,

NAMES (modilier)

Flural of NANE. PD NAMES or ER MNAMES refers to all namee im your
workspace.
HEWSNAF (dieplay switch)

Causes the image currently on the screen not Lo be part of subsequent SNAPL
Alsn sets the starting location of subsequent SNAPs to the current pesition of the turtle rather
than ta (00). See alse DISPLAY and SHAP,

. MODOES [operation)
Otputs the number of free nodes in your workepace If you want to know how
many nodes you REALLY have, call the garbage collector first and type only one line, for example:

7.GCOLL PR ,MNODES
2286
7

NODT SPLAY {switch)
Turns of [ and relcases the display.

HNOMUSIC (rwitch]
Turns of[ |_m| _ruhmu the music box, :

NOPLOTTER {switch)
Turne ofl and releases the plotier.

NOT TorF . [operation)
Outputs "TRUE il the input TorF is (or evaluates 1o} "FALSE and outputs
"FALSE if the input is “ TRUE.
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HOTBOX [swiich)
Farsed "MO TBOX," this declares you are not & TROX. See TEOX.

MOTE pitch duration (mussse command)

Loads ome mote of music inte the music buffer {which may later be played by
using the command Pl Pitches are numbered chromatically from -24 to 35 with 0 being middle
.. There are alse three special “poiches™

- % a silence Prest™)

=27 iz the percussion gound “hoom™

=26 15 the pereassion sound “ssh”

-2% is not a valid pitch
Dhurations must be hetween 0 and 127 unite. Each unit is 1/B second long if NVOICES & was used.
(See NVOICES.) I duration is 0, NDTE generates nothing. I7 it is 1, the command penerates a note
I unit long. Il duration is greater than |, the note generated in duration - | unite long Tolowed
by 1 unit of rest {so that the music will not cound “slurred®). If piteh is 26 or -21, NOTE
gonerates a 1 unit percussion sound followed by duration = | umits of gilence,

NOTURTLE iewiteh)
Turns ol and releases any floor tartles that you are controlling.

MOLIRAR (display switeh)
Teolls the computer not to allow the display turtle Lo go out of boande Sen
HRAP,
HUMBERF input (operation)
Outputs "TRUE il input ic & number and "FALSE otherwise.
MVDICES number [muogie gwitch)

apecilies the number of voices 1o which musie will later be senl (using YOICE to
indicate "which voice now" and NOTE to generate the musicl. When sialputting from the music
billfer te the music bos, the music system normally multiplexes among four woices, but it is
possible, using NVOICES 1o use only one or twa voiees, NVD] LES 1 outpute only to voice 1 {and,
when played, plays only from veice 1L NVOICES 2 outputs to veices 1 and 2. NVOICES & is the
normal mode. Since the music box is fed at a constant rate, NVDICES 1 caueee the basic unit of
duration to be 1/4 ax long as normal and NYDICES 2 causes the duration 1o be 1/2 ax long.
M?DJE'EE 2 & ot a valid stlale
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OPENE Fil e me ifile command]

Oprns & file for appending with .FILEP -- whatever wae in the [ile remains
and you add new stull at the end. (If me file by that name cxisted, ome i created ) Cloge Tile with
.CLOSEF belore leaving your comeale or HELLQing ac files left open for writing are lNushed when
your workapace gors away. See FILE for more detaile

. OPENR filenamea {file command)
Dpens a File For.reading with .FILER oaperation. Zee FILE [or more details,

LOPEMY filename [File command ]

Opens @ [ile Tor writing with FILEP — il the file already existe you will be
notified and asked if you wish the contents to be deleted as with the command WRITE. See FILE
for more detanle

OUTPUT _whrtener (Flow aperation)
OF whatener

Uked to make procedures operations instead of commands, OUTPUT telle the
procedare Lo Blap and outpul whatever,

fT0 DOUBLE o ¥
=18 O WORD :X 11X
=END

O0UBELE OEFINED

PRINT DOUBLE DOUBLE "HA
HAHAHAHA

7

A wEe in recareive procedures. Motiee line 30 especially.

IT0 HEMBERF :1TEH :LIST

>18 IF EHPTYP :LIST DP "FALSE
»Z28 IF «ITEN = F :L1ST OF “THRUE
>3 OP MEMBERP :ITEM BF :LIST
=END

HMEMAERF DEF [NED

7

PALSE (command)

When executed in 8 procedure, it causes 3 pause in the procedure during which
the uger may execule any commands he wishes. To resume the execution of the procedure
{keginning on the next line after the PAUSE regardless of the location of that command an the
previous line) the user uses the CORTINUE command, '
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PEEK . leommand)

Frints syriem wsage information (who's logged in and what devices are used].
PEEKD [eommand)

Prints device usage information only.
PERDOLN fartle command)
F_D— )

Allows the [loor or display turtle to draw a line when it moves next,
FENP” (turtle aperation)

Cutputs " TRUE if the pen is down (ready to trace) and "FALSE otherwise.
FEMLUF (tortle command)
!}

Cauees the (leor or digplay tortle nol to draw a line when it moves next.
FPLOTTER {plotter switch)

Executed as a command, PLOTTER causcs subsequent appropriate turtle
commanids to be sent Lo the plotter for execution. (Display commands which cannot be cxecuted by
the plotter, such as CLEARSCREEN, HWRAP, DISPLAY, etc, will be ipnored and will net cause an
error,} Plotter argument range is more restricted than the display range. Also, the name
"PLOTTER is understood in the command CLOSE "PLOTTEH, which releaces the plotter for use
by others, Hee alse NOPLOTTER.

Pr : [music command)
Causes the cutput of previous NOTE commande te be played on the music box.

This alsn clears the muosic buffer 8o that music moel be recompiled before being played again.

FRINT wordorlise (command )
FRINTe ite input followed by a carriage retarn. I the input is [or evaluates bo)

a list, PRINT does mot show the outside brackets, See FPRINT for examples of PRINTing of lists
and ugo of more than ane input.

FRINTOUT {proc.mameormodifier) {command ]
PO {procedurenameormodifier)

Prinis the text of the named procedure on the consele. 1T ne input is specified,
the default 15 the procedure most recently (or currcently being) defined or edited including
procedures deflined by reading in from a Nile PRINTOUT gquotes its impui. See PRIMITIVES
WHICH QUOTE THETR INPUTS in the appendiz. PRINTOUT  can be [ollowed by a modifier

instoad of 8 procedurcname in which case it acle accordingly.
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PO ALL {eommand)

Printe the text of all (aunburied) procedures, all names, and the specifications of
all arrays in that order,

PD ARBAY arrayname {eommand)
Prints the named array's size and type,

PO ARAAYS {command)
Prints the gize and type of all carrently defined arraye.

PO FILE filrmame file command)
POF filrmname

Printz the entire contents af the file.

PO THOEX {file command)
FOT |
Frints the namer of all Tiles and subindices in the local index.

FO LIME linenumber (editing command)
FOL lirenumber
Prints out the specified line

PO_NAMES {command )

Prints out all currently delimed names and their walues. To print the value of
one particular name, use PH.

PD FROCEDURES {command )
Printe the tect of all [unburied} pr\ul:t‘uru in the Im:-'r'klpm:g

PO TITLE lediting command)
FOT .
Printe the title of the procedure carrently being edited or delined.

POTS [command )
Prints the titles of all [unburied} procedures in the workepace line by line.

FO TEEE ifle eommand)
Printe the tree of the current index. [5ee TREE.)
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PROCEDURES (modifier)
Used with PO and ERASE 10 limit the commands to procedures only.

PROOUCT lstfactor 2ndfactor [operation)

Outpats the PROOUCT of firstfactor and secondfactor. See section on INFIX
OFERATORS in the appendix.

.PURCLA {cammand)

Used in the hopefully rare occasions when the TTY controller or display
controller serews up. You might try this if your console allows you te type 05 or FO 188, bur
daes not display a turthe. More likely, however, your display is simply switched to a diffcerent line.
Call for help then. Alsn useful if all TTYe cxcopl the main comsole seem to "freeze up® while
LOGO i apparently still running. Thie command resets the gpeed of all TTY lines to their normal
speed and may serew same user {especially one using a Dratapoint consele), sa be careful,

QUOTIENT dividend divisor " (operation)
Outputs dividend /divisor. If both inpute are integers, this outpats the integer
part of tho quotient, Ses section on INFIX OPERATORS in the appendiz,

RANDDH (operation)
Outputs a one-digit random integer.

READ Jfilenamae [file command)

Reads the epecified file into the workspace. See FILE for more detaile

RE&DFTH {command)
Reads into the workepace from the paper tape reader.

RELAY hlurhox Dorl (eammand )
Sends Dorl Lo the relay box numbered bluehox.

REHAINDER dividend dirdor [operation)
. Outpuie dividend (MOD divisor). See section on INFIX OPERATORS n the
appendix.
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REOUEST [nperation)

When enecuted, this operation waits for a line to be typod in from the consale
[t then autpute that line az a list, See alse TYPEIN.  The prompt character for a request is < if
nothing elae wae typed at the beginning of the current line, but is omitted altogether il the
regucel is begun an the middle of a line.

770 TAKENDTES

*18 ,OPENA "NOTEBOOK

»2B TYPE *"TITLE: %%

=38 M&AKE “A& BEOUEST

48 ,FILEP SE DATE :A

=SB MAKE "& REQUEST

»E@ 1F REQUEST = [.] .FILEP [sokx) .CLOSEF STD®
=78 .FILEP :A

=58 GO 5@

=END

TAKEMOTES DEF [MED
FTAKENDTES

TITLE: FEMDAAMOUN

<THIS 15 A HaY

<T0O LEAVE BUG-HATL

<AND OTHER NOTES TD YOURSELF

e

PPOE. "NOTEBODE

75 1 11 RAKDOOM HEHD
PREVIDUS MESSAGES...
sk

75 1 17 FMERIRANDLUM
THIS 15 & WAY

TO LEAVE BUG-MAIL
AMD OTHER MOTES TO YOURSELF
o

2

RIGHT degresa [turtle command)
Cauges the [loor or display turtle to kotate degrees to the right.

ATOUCH (TS-turtle speration)
Outputs "TAUE il the right of the touch-gengor turtle is touching eomething.
Dutputs "FALSE stherwiee, Like FTOUCH, LTOUCH, amd BTOUCH.

L RUIG {etatus command)
Stops LOGO by breaking out te RUG. This stops EVERYbody, g0 don't use it
unless you know what you are doeing.
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AUN list lcommand or operation)

Evaluates the input as if it had been typed at the console. AUN autputs when it
evaluates an operation and doee nat when it evaluates a command, but note the following special
gitwationt [and gee EDI T Tar more clariflication),

7TO UNTIL :COMDITION sACTION
=18 IF RUN :CONDITION STOP
»Z8 RUM :ACTION

=30 GO 1@
=END .
LUNTIL DEFIKED

PUNTIL [FTOUCH] [FD 18] ! mewes TS-turtle forward until it touches something

RUM is alsa necessary for the cxecution of REOUESTs and the execution of computed TO, ED, ER,
PO, BURY, STEF or TRACE, that is, the commands which quate their inputs. (See PRIMITIVES
WHICH QUOTE THEIR |NHJT5 i the appendic) Mome of these will do the right thing il s
input 18 @ name or @ procodure which outpets a pame. For example:

TER A

:h - EAASE WHAT??

TEURY A ! BURY aleo takes its input literally.
PROCEDURE :A NOT HERE.

PRUN SE "BURY :A ! Rut this werks!

T

SEND maermum message (command)

Frints message (word or list) on consele weernum {or waite until the oser of
that consale is mot typing beflore sending the message,)

SENTENCE thing! thing? loperation]

Il both inputs are lists, it strings the elementz of the two togeiher Lo make a
single list and autputz that. If either input & not a list, it first changes that input 1o a one-
element list and them procesds as abowe., This operation may accepl other tham two inputs f
surrnunided by parentheses, Compare the examples helow with FPUT and L1ST respectively.

PFPRINT ( SE "WORD [AND LIST] "ANOWORD [l-IITH A LISTI
(WOARD AND LIST ANDWORD WITH A LIST]

PFFRINT © SE 52 [AB] "C [DEY ) )

:EA BLCOE]

E_ETI’IElEE nodet [command )

Used l-&r grabbing more arrayspace when needed, this. command reinitializes
your woerkspacn first (almost like saying GOODBYE) and is thus to be wsed with thought. To
mm]:utr nodes properly, count 16 nodes for every array and 1 node for every entry in a pointer
array; & nodes for every entry in a floating or intoger array. It 16 not necessary (and useless) to
use this unless the narmal allocation of array space 16 insuflicient. If you give yoursell toe much,
you begin to lose regular node space, 88 beware.
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SE THEADI NG d‘fg:l'i"ﬂ idisplay command}
Gete the heading of the display or plotter turtle to degrees.

SETINDEX indexname . {file command)
SET] indezneme
Zete the default index to indexmame, Ses INDEX amd FILE for more details

SETTURTLE staielist [display command)
SETT wmatelint

The Hiet statelist muat contain three elements in the format [t-coord y-coord
heading] and the command sets the display or plotter turtle’s whereabouts accordingly.

SETTY swhichvar value {command )

Sets the Time and date Variables for the TIME and DATE operations. W hichuar
it & number from 0 through 5 and specifies eeconds through years in that [ashion. Falue is the
value you want that variable set Lo,

SETX x-coord (display command}
Moves the display or plotter turtle horizentally to the specified coordinate

SETKY z-coord y-coord . (display command)
Moves the display or plotter turtle to the specified coordinates.

SETY y-roord (display command)
Mowes the display or platter turtle vertically to the speciflied coordinate.

« SLLCF ' istatus switch)
Set Garbape Collect Fiag eo that all litter is removed the wery instant it is

created.  This slows you down beyond beliel and has little other value except for system
debupging. Cleared by . CGCF

SHOWTURTLE (display command)
=1}
o Causes the dieplay turtle to appear.

SIN dogroes [operation)}
Cutpuats the sine of degrees.
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SHAP idisplay operation)
Urrd in exprossion MAKE "SOMENAME SNAP to assign the specified name to the

currenl contenis af the display screen for o the contents since the last NEWSNAPL Once the name
has been assipmed, O1SPLAY :SOMEMANE can be wsed to cause another copy af the piclure to

appear; itg location heing offert from the original by the amount that the tartle is currently affset
[eom the orgin (usnally (0], but sse NEUSMAP) Similarly, HIPE : SOMENAME will remove all
copies of (S0MENAME from the digplay withoul otherwice affecting the contente of the sereen.
SHAFe cannot be written inta iles,

. SPhF ’ [ewiich)

st Frint Nedes Flag o that you will be told how many noder yom have
immediately after cach spontancous or evoked garbage coliection. Cleared by .CPNF

SORT mumber [aperation)
Duiputs the square reot of the number.

STARTODISPLAY derl [gwitch]
Grabe and initializes & digplay. STARTDISPLAY @ ic essentially the came as CS
PO 5T and STARTOISPLAY 1 also allocates twice the usual display space (allows more lines on the

screen and more gmaps Lo be created). Existing snaps do nol survive through STARTDISPLAY and
cause an error il osed afterward,

LS TATUS [statms switch)
A binary switeh that unprotects all status-protected words

STEF pracedurename [swiich)

Allows the wser to momitor the execution of the specified procedure (or all
procedures il proeeduremame s ALL) by 1) printing at the user's console the inpuis to the
procedure and its cutpute if any; I allowing the user to approve, reject or posipone each line of
the procedure by responding with CARriage RETarn, CTRL G or CTRL Z after the machine types
the line. Carriage return executes the line, CTRL G stope the execution entirely (but does not
unSTEP the procedure for subscquent executions) and CTRL Z holds everything in ite current
state and allows the user to interpose other commands until he wishes to continue (gee CONT INUE)
To unSTEP, use ER STEP procedurereme. STEP quotes its input. See PRIMITIVES WHICH
QUOTE THEIR INPUTS in the appendiz. .

D F [ewitch)

Sots Trace Flag to show cruft that is incomprehensible to all but the elite
Cleared by . CTF

sSTOP (Mow)

Inside & procedure it stops the procedure and returne control to the next higher
fevel, - See alea PAUSE and TOPLEVEL.
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ETORE arreyname coords ftom {oommand )

As in DEFAH and CET, if the array is more than one-dimensional, STORE  and
18 impuls musl ke enclosed im parnnlh:l“. This etares item al coords in arro yaa e,

EUH addend | addond? loperation)

Dutpute the sum of its inpute. 1t can accepl a variable number of inpute il it is
parenthesized.
EWITCH hoxrnusm sicitehnosm [operation}

Ouepute "TRALE if .lﬂlli:l'l number awitchnem on bax number bornum s on and
"FALSE atherwice. See appendin [or a diagram of the switchboz swilch numbers.

E'I'EF'H mrisa g e ﬂnﬂmimﬂ
Tries to prinl meseage on everybody's coneole, wailing lor individuale Lo linich
typing at Ltheir coneole il necessary.

TEON [ewitch)

Dicelares to the computer that you are 8 Thornton Box. The computer reaponds
by ashing you, ane parl al & time, what devices are connected Lo what Thox ports. You respond
with the letiers N, M, T, T, or P, which mean, respectively Null {no device), Musie, Turtle,
Cansale, and Plotter. I you don't claim to have a console on any port the computer will know you
are lying and will complain.

TEST TerF {eommand)

TEST rumns ite input, which must cvaleate Lo "TRUE or "FALSE and raves the
result in a special ploee, local Lo the procedure in which the test was made, which can be read and
used by [FTRUE and IFFALSE. The results remain unchanged uniil a subsequent TEST or until
the locale ceases o erisl

TEXT procedurename [operation)
Outputr a list containing the text of the named procedurs. Each clement of the
list is a list containing onc line of the procedure, beginning with the title and not including the line

[EMOI. The following procedures illustrate & way of wemng TEXT ta [ile procedurce in their proper
FLH:E. (Cas muprgs naxt pEge.)
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{contirmd from sl page, svarghe usisg TEXT)

?TD FILETHEH :PLIST | AIDS P the comment is & "“tag”
=18 |F EMPTYP (PLIST PR "scaa0NEscex STOP
=28 MAKE "TEMP TEXT F :PLIST P grabs text
»38 MAKE "TOLIME F :TEMP ! grabs title line
=48 1F MEMBERF ™! sTOLIHE ig file labeled?

RAKE “FNAME F BF :TOLINE ! precedurename

MAKE “FILEN L :TOLINE ! file name

ELSE GO 18 Lif mot labeled, skip it

»58 PUTAMAY :PNAME :FILEM

=188 PR SE :(PNAHE [NOT FILED]

=118 FILETHEM BF :PLIST

=END

FILETHEM OEFINED

?T0 PUTAUAY :PNAME :FILEN ! AIDS

»18 .0OPENA :FILEN

»28 |F EMPTYP :TEHP GD 1P@ ! remember [ENDY]
=38 FILEP F :TEHP

=48 MAKE “TEMP BF :TERF

=58 GO 28

=188 .FILEP [ENDI]

=118 .CLOSEF ! notifly wser
=128 PR § SE :PHAME [FILED 1M1 WOAD ™" :FILEM )
=END

PUTAUAY DOEFINED

POTS

TO FEMBERF :ITEHR :LIST

TO FILETHER «FLIST ! AIDS

T PLAYSCALE ! AUSIC

TO PUTAUAY :PMNAME :FILEM ! AIDS

TO SHOWSCALE ! SCREENHUS

PEILETHEH CONTEMTS

MEHBEAF MOT FILED

FILETHEM FILED 1IN "al0S

PLa¥SCALE FILED IN "HUSIC

PUTALIAY FILED IN “ATDS

SHOWUSCALE FILED IN “SCREEMMUS

sk 10INE ke

7

THEN (noise word)
Unneeeesary but sceasionally abirsclive separator between the conditional clauss
of an [F-line and the statement to be executed conditionally. See [F.

THING mame [operation)
Dhutpuis the thing aseociated with name, the value assigned to nama.
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THINGF mame (operation}
Outputs "TRUE if there carrently existe some thing 'lrll:i the name name and
outpute "FALSE otherwise Example:

2T0 HI

=18 IF THINGP “USERMAME GO Lo@ Tdo I need to ask?
=28 TYPE [HHAT 1S YOUR MHAME?ELX) Vil mo, ask.

>38 AAKE "USERNAME REOUEST

=48 PRINT "H1! STOP

=188 PR SE "HI, HORD :USERNAME *! Telee just greet her

=END

1 DEFINED

HI

MHAT 15 YOUR NANME? BOBBIE

HI!

7HI ! this time, it already knows the name

+ BOBBIE!
?

1ME (operation)
Cutpute a three—clement list which might contain the correct time [hr min sec]
bt prnhilﬂy will mot. Onee sei :urr:tﬂr I:miql LSETTY amd & 28 hour I:l-u:k], TIFE will tell the
truth as long as the eystom staye up.

TO riele [switch)

Used 1o define procedures. The input, title, must contain a name not already
uged by the user or by LOGO and may contain an indefinite number of additional worde prefized
by ¢ which name inputs to the new procedure. Turns on editing mede (see also EDIT) and i
terminated by the ewitch END. (See throughout, bat especially TEXT [or examples.) TO |lnl-ﬂ: its
input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendin,

TOOT terirenum {rommand )
Tells the MMeor turile Lo tool its horn twicenum /2 times,

TOPLEVEL ilow)
Sln-]m the ]::r\-m;l:dnrv: which invoked it and returme control te TOP level.

TRALCE procedurename [switch]

Causes the compuler {0 Lype a8 message each time the named procedure is |
exccuted and indicate what il any inpuis the procedure received and what it sutputs when it stops.
TRACE ALL traces all procedures. ER THACE proceduremame stops tracing that precedure.
{And, of course, ER TRACZE ALL gete rid of all traces.] TRACE guotex its inpat. Sex PRIMITIVES
WHICH QUOTE THEIE INPUTS in the appendiz.
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TREE ' tree)

Used only in the context PO TREE (which eee under PRINTOUTL The filing
eyslem heging with a “root directory” on each disk which gimply names the dick, The fized platter
of the moving-head dick s ealled "F1XED; (don't Torget the ;) and the removable platter of the
dirk iz called "ATBEL; (mever mind whyl. The “rost™ directories are the ones you gel when you eay
SETI “FIXED: or SETI "AIBl; or HELLD {which puis you on the rost of the dicsk called
"FI¥ED:) These directorios comtain some files and some sub-indices. For ezample, the index
"FIXED: contains the "MHEMWS lile that printe out messages when you say HELLD e LOGO., Both
ronte contain an indox called USERS whick contain indices of users which may contain [iles and
sub-indices which may contain ether files and rub-indices which may.. This branched structure is
called & TREE, Whereas, the command PO JHDEX prinis oul the corrent index and shows what
guh-indices it may have, it does not chow the eontents of these sub-indices. Om the other hand, PO
THEE starts at the currenl index and prints the complete structure of the tree from there down.
[Moie that the "root™ is, unlike ordinary trees, at the top, and that the up-arrow gign, , is weed
for moving up Lo & higher index. See woction on LOGO SPECIAL NAMES in the appendiz.) For
further elarification of the filing structure, gee FILE and the specific filing commands,

TTYF : [operation}

Ouiputs "TAUE if anvthing (lincluding space or delete) was typed at the user's
keyhoard since the last REQUEST, TYPEIN or.CTY1. (Those operatioms grab what was typed in
and elear owt the teletype buffer. Note that at precent there i noe way 1o know what was typed
in without using ane of those operations and that TTYP  does not tell you il anything new was
typed gince the last time you looked in the buffer.) Outpuis “FALSE etherwise

270 LIAIT. : SECONDS ! limits typing Limg

=18 HAXE "TIME TIFE

=28 HAKE "ANSHER TIMEREDUEST :SECONDS

»38 [F MOT [ CLOCK = :PREVIOUS ) / BB = :SECONDS OF :ANSHER
=GB PRINT (TOO MUCH TIHE]

258 OF [

»ENT

LIMIT DEFINED

?T0 TIHEREQUEST s SECIOKOS ! limite responss Lime
=18 |F :SECONOS <« 1 QUTRUT (1

=28 MAKE "FREVIDUS LAST TIRE

=38 [F TTYP MAKE "PREVIOUS CLOCKE OUTPUT REOUEST

»&58 IF LAST TIHE = :PREVIOUS GO 18

=58 TIFMEREOQUEST :SECONDS - 1

*EMND

TIHEREQUEST DEFINED

7

Omee we commit ourselves to REOUEST or TYPEIN, we are stuck umtil a carriage-return is typed
and no Turther interaction with the elock is possible. With .CTY1, every characte. 18 cleared from
the buffer before another is checked by TTYP and so constant imteraction with the procedars -
becomes. possible, as in the following example, 7@ *1enple &8 herl page)



LOGO GLOSSARY 33 March 12 1975

[ranbireed From el pegal

*T0 ORBIT

=18 [NIT

>28 MOVESATELLITE

=38 [F TTYP HAKE "& .CTY]

=GB JF A = 7 5TOP

»5@ IF MEMBERP CHAR tA [U D F Bl THRUST A

=28 0 Z8
»END
ORBIT DEFIKED
[
TURTLE lar? (rwitch)

Epecifies turtle 1 or I a8 the deviee Lo which all subsequent turtle commands

will be sent. Turned ofl by requesting a different tartle or the plotter or display or by saying
NOTURTLE.

« T¥ ] denice {aperation)

Like .CTY¥] huot with the device ar teletype specified by devics.  Ses
+CLOSETar a list of dovice names this understands,

« TYD devies aseii [command]

Like CTYD but outputting the character whose decimal ascii code is ascil to
device deviee. The way the device handles the character depends on the device itgell, Sen index
for a table of characters the floorturtle understands. To free the device for others to use it, you
must do a JCLOSE {which you ghould gee for a ligt of special device names this command
understands),

TYOWALT d'nm'nr rriroomwatl l:":-u-'u-]

Cauara your program Lo wail extrawail Ithe of a second after the specified
device is finiched doing what it was told to do. This recopnizes the same deviees that .CLOSE
undrerstamls,

TVPE_anything {eommand)
o Like PRINT except does not carriage return at the end of the line.

TYFEIN [operatian)

Like BEQUEST, thie operation waits for & line to be typed in 2t the console, but
regardirss of the matere of the typed line, this outputs only the first word as a word. TYPEIN
ouipuais the emply word of only a carriage redurn s iyped.

LUSE saermama ifile eomemand)

Eztablishes the index that will apply to subsequent [ile commands such as
READ, WAITE, POF amd POI. If the input is a single mame (the wsual case), that name is
interpreted az a user on the curront disk. I the inpat is a list, the ficst element is the user name

and the rest ie a legal tree of hie index. The last element of the list i the default index. Ses
FILE for more details.
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LUSATIME (speration)

Outputs a number which is just about ietally wseless, It ix, For the interested,
the total time used by all weore gince the syetem came up. The unite are 60the of & recond, mayhbe

- VALLE (etatus operation)
Even the elite Tind this of little value. This gives you the value of the top
thing an the 5-FDI.

VERSION [operation)
Cutputs the current version number of LOGO,

WLEMN {music operation)

Outputs the total lengih of music compiled for the current woice. See NOTE for
migre details,

YOICE woicenum {switch)
Speeifiex the voee te which all subgequeni MOTE commands ;pp'l_'!,r, If ma YOICE
command is given, voice 0 i assumed. Speciflication persists until changed.

HATT mum . {eommand)
Causes your program to wait num 60ths of a second before continuing.

WIPE amapmame (dizplay command)

Erases all appearances of the snap [rom the display screen.

WIPECLEAN idisplay command)
Erases everything from the screen, but leaves the turtle in its current state

WORD - weard | trerd? (operation)
Dutputs & word composed of the two inputs in order. With parentheses, a

variable number of inpute [see appendiz) may be used. Any input may b a number instead of a
word,

WORDP thing ' {mperation)
Outpute " TRUE if thing is a word and "FALSE otherwise,
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HHAP [display switeh)
Allaws the display turtle (and images) to "wrap around” the tcreen to the other
gide, (Gives you a toraidal screen)

WRITE filename file command)

Creates a file with the name filename in the current index. The file will
contain all names and all unburied procedures in your workspace at the time Meither arrays mar
smaps can be written into a file

HAITEFTP {enmmand)

Punches a paper tape of the contents of your workspace [except enaps and
arraysl Occasjonally weelul for permanont storage of a file you want to delete from dick. Make
sure PaperT ape Punch is ready before exccuting.

KCOR {display aperation)
Outputs the x—coordinate of the diplay turtle

YCOR idicplay operation)
Outpute the y-coordinate of the display tortle
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YARIARLE NUMRER OF INFIUTS

Certain primitives can take a variable number of inputs. To use this feature, the
primitive and its inpute must be grouped together in parentheses. For example,

iSRS 6 Y & ) saipats 26

The primitives having this feature are

DEF | NEARFAY STORE GET
FRINT TYPE FPRINT
LIST WORD SENTENCE
FPUT LPUT

NOTE MTYD

sUn FROOUCT

PRIMITIYES WHICH QUOTE THEIR INPUTS

Certain LOGO primitives cause the following word not Lo be evaluated regardless of the nature of
that ward. Epg., to bury or orase several items on a list, it is not possible to zay BURY FIRST
e FROCEOURELIST because BURY will kee the word FIRST, sszume it is the name of a proceduars,
attempl 1o bary it, and cause an crror before FIRST has a chance to get the real procedure out of
the list. Yet these primitives will aceepl quoted inputs; BURY ORBIT and BURY “OREIT are
equivaleni. This enahies computed buries, erases; edits, ete. Al must be executed in the form:

PRUM SE [ER BUARY] FIAST :PROCEDURELIST

The primitives having this feature are:

BURY ERASE BURY
STEF ERASE STEP
TRACE ERASE TRACE
TO EOIT
FPRINTOUT

INFIX OPERATORS

® anfin PRODUCT
infiz SUH
infiz O1FFERENCE
inflz CQUOTIENT
inlix GREATER
infix LESS
infiz EQUAL
imfiz MO0
infiz MAKE, je, "A S is equivalent 1o MAKE "& 5

A~ 0 A WV i +
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EDITING CH ARACTERS inot restricted Lo edit mode)

zrubouts Deletes the previous character,
“H Deleves the previaus word.
=Y Places the previous line typed in the edit bulfer

If romeihing 18w the “edit buller™ (ithat is, after ™Y or EOL), the following may be wied:

~L Copy the next charactor,

M Capy the Next word.

A Capy the Rest of the edit bulier,

“0 Delete the nexl characler.

5 Skip the next word,

<carriage return> Terminale: current line a4 it appears on consale,

SPECIAL CHARACTERS

% PRINTe ax a epace. [Bui PRINTOUT shows it as a %)
! Used for comments. Anything appearing between it and next ! on a line is ignored.
# Takos sne input which must be a word and runs it as & procedure, e.g.,

# WORD "POOH 5

will execute the procedurs named POOHL
t Same as THING.

{ V Used for groaping.

[ 1 Used to indicate lists,

Echors as carriage meturm.

Echoes as hlank.

Break. Interrupis procedure and acts immediately when typed. (But see .CTYI)
Erhars ac hackspace.

Echoes ax tab.

Echiors as linefeed,

Echoes as carmage relurn,

Suprerquotes the following character (i.e, removes its special features),
Clarilies line currenily in edil or Eypein buffer.

Causes & pause. Interrupt status, like G,

cli2ddd

ri

LOGO SPECIAL NAMES

"~ Rolers to index ahove corrent index. [Can be used with SETL.)

"1  Relers to root index of current disk, (Can be used with SET1.)
"A1@1:  Refers to root of moving-head disk.

"FIXED: Refers to reot of fized-head desk.

“THUE  Oput of predicates that evaluate to True Accepted by [F.
"FALSE Cutput of predicates that ovaluate to False. Accepred by IF.
"MUSIC . Deviee name for . TYD, CLOSE, TYOMHALT,

"TURL  Devieo name for . TYO, CLOSE, TYOWALIT.

"TURZ Device name Tar . T¥0, CLOSE, TYOHALT.

"PLOTTER Device name for o TY0, LCLOSE, TYOWAIT.

"TTY  Dhaviee name for o TYD, CLOSE, TYOWALT.
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DECIMAL ASCII CODE AND CORRESPONDING CHARACTERS

0 ("= 32 space M = ] .
I i™A) 31 i 65 A a1 a
2 8 34 - ] B 04 b
3 ~C a5 ol BT C 40 C
& ~0 A6 : 4 &8 0 100 d
5 "E T (%) [ I i e
& F 18 & Ty F 102 f
T G kell w e M G 3 g
B backipace | 2 H 4 h
0 rah 4 ] 1 ms i
10 linefoed 2 = | 106 i
11 K 43 & 5 K M  k
12 L) 4, % L 108 I
13 reinrn % - T *H 1M m
14 N 4 . 18 M 110 n
15 “ 47 ) ™ 0 1 o
15 “P W oR B P 1z p
17 il 49 1 i1 | 1] 113 q
14 A L] 2 a2 H 114 r
19 *5 51 3 B 5 115 =
moT . Bl 4 BT 114 t
o~ % B U 1T w
4 I % B Ba Y 118w
X3 “L 53 7 B7 W 119 H
24 "X 5 B BE X 120 =
35 A 51 9 B Y 1y
26 ~ 58 i G Z 122 z
27 = ) 59 i o [ 123- i
b7 I ' B0 o« 0z oA 124 |
2 ] 1 - 93 ] 125 1
| I 6L s LTI 126 =
no s 61 7 05 127  (deleia)

—

Aseii 0, 1, 11, 12 and 127 do not type on the coneale even with TYPE CHAR 12 and some others do
not echo normally. The italicized words above indicate special echoing or gpecial Tunctions. See
eection on epecial charactere



