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This is a mosailc descriptiom of PDIP-6 LISP, intended for resders familiar with the
LISF 1.5 Programmer's Manual or who have used LISPF on =some other computer. Some of
the newer features {e.g. the display) are experimental and subject to change; in
guch respects this should not be regarded as a final document.

S0ME DISTIKCTIVE CHARACTERISTICS
Top=level typein iz to EVAL. There is noe EVALQUOTE.

EQUAL will not correctly compare fixed-point numbers to fleoatimg-point.
Also (ZEROP §.0) is NWIL.

T and KIL evaluate te T and NIL. There are not #*#T#% and F.

Interpreted variables, and variables used free in compiled functions,
are automatically SPECTAL and may be uwsed without restriction to commun-
icate wvalues. Alse any PROG and LAMEDA wariables in a complled functiom
may be declared SPECIAL, and will be bound and restored correctly.
COMHON does not exist.

Flags are not allowed; elements on a property list of an atom are expected
ta be paired.

MAP, MAPCAR, etc. asgume the first argument is the function, and the
gecond iz the list,

Defining of functions 1a usually done with DEFPROP.
DETATLE

Typéin i ta EVAL: one types OBJECT {followd by a space) to get the value of an atom,
or (F¥ (QUOTE ARCL) (OUOTE ARGZ) ...) to apply a function to arguments. (Frequently
users arrange their top-level functions to be FSUBR/FEXPREs to avoid the necessity of
quoting the arguments.) Carriage-return and line-feed characters are ignored. Space
and comma are identical, and separate elements of lists; spaces are ignored when
adjacent to parentheses, commas, and other spaces; spaces also distinguish dot notatiom
from floating-point numbers and decimal integers. {In output, & space is always
put to each side of a dot-notation peried.) Slash (/) may be used to quote any character
as part of a print name.
The only i-o devices used by PDP-& LISP are the on-line Teletype, the DECtapes, and
the display. Certain characters when typed in set input and output switches for
top=level input, READ, and PRINT. Certain functions mentioned later feed data to
tha display.

Input-output switch selection characters:

Ii Teletype sutput on
¢ Teletype output off
F DECtape ocutput on

‘i DECtape output off

at a given time, either, neither, or both
cutput devices mey be selected



LE DECtape input om
|5 DECtape input off

Teletype input.

E Quit: immediately returns LISP to the top level,

These characters are not seen by READ or READCH.
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are five dats storage areas in LISP:

Free Storage: holds s—expressions

Full Word Space: holds character strings of print names; floating-
point numbers; large fixed-point numbers.
Binary Program Space: holds compiled functions and arrays.
Special Pushdown List: holds bindings of all special variables.
Regular Pushdown List: holds return addresses for subreutine cnalls;
bindings of all leocal wariables; also is used by various internal
routines,

LISP is loaded, it types out ALLOC? and waits for the user to type
or N (yes or mo}. If Y is typed, LISP types out MEMTOP=. The user
types in an cctal number (ended by a carriage return) which LISF
take as the highest register of available memory. Then the program
arly requests typed-in parameters for the size of Full Word Space,
y Program Space, Special Pushdown List, and Regular Pushdown List.

Teletype input is initially ong reading a DECtape
end-of-file turns DECtape Iinput off and reselecis

-

Storage is given all remaining space. For any typed-in number, carriage

n alone may bé typed in, and a standard value will be taken:
Parameter  Standard Value
MEMTOP g
FULL WD5 G0a
BIN,.PROG.SP.106H
SZPEC.PDL 1844
REG. PDL 1§84
is typed as the snswer to ALLOCY all standard values are taken.
ge of error, RUBOUT will type an ¥ and cancel the current number.

ator Effect/value (if different from LISP 1.5)

mp—_— =

VALUE False value of predicates, explicitly tested for hy COND.

If H
In ca
OBJECTS
Object Indie
NIL
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numbars There
point
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decimal point; eutput of a fixed-point number will be in the current oculoul

radix

(EVAL NIL) 1s WIL (Nihil ex nihilo). (MAKNUM NIL (QUOTE FIXKUM))

iz f. NIL ends liscs,

True value of predicates. (EVAL T) is T (Veritas numquam
perit).

are twe kinds of nusbers: fixed-point and fleating-point. Fixed-
numbers > P and < about 4PPP., are represented by a "pointer” 1
er than their wvalue, and no a%ﬂitiunﬂl liat structure. ALl ather
re& use a pointer to full-word space as part of an atom header with
NUM or FLONUM indicator. HNumerie Type-in: A number typed in with
r more digits te the right of a decimal point is taken as Tloating-
: & number without a decimal point is taken as a fixed-point integer
¢ current input radiz, IBASE (initially 8); a typed in number ended
decimal point is a decimal integer. WNumeric Type-out: Cutput of a
ing-point number will have one or more digits to the right of the

, BASE (initially 8}, and if that radix is 1ff LISP will end the T

with a decimal peint. Arithmetiec fuenctions use "contagleus floating poin

—

any operand 1s fleating=-point the result will be.

—,



CAR

COR

SUER

SUBR

CAAR, CADR, etc.

CONS
KCOKS

XOOKS

QUOTE

ATOM

EQUAL

COND

LIST

HOT

RPLACA
RPLACD
ROOMG

APPEND
READ
READCH

PRIKNL

PRIKC

SUBR

SURR

SURR

FS5UBR
SUBR

EUBR
SUBR

FSUBER

FEURR
SUBR
SUBR
SUBR
SUBR
SUBR

LSUBR

SUBR

SUBR

SUBR

SUER

CAR of an atom is the "pointer" =1,

CDE of an atom is its property lisc.

SUBRs through CDDDDE any combination of 1 to & A's and D's

Tekes one argumeént, CONSes it to NIL.

CONS with arguments reversed; used te get arguments to a CONS
evaluated in cther order.

ATOM of any number Is T.

Neither EQ nor EQUAL will correctly compare a fixed-point number
to 8 floating-point number. EJ will work for fixed-point numbers
less than about 409, .: otherwise use EQUAL. Floating-point
numbers are considerdd equal only if their values are exactly
equal.

"COWD pairs™ of predicate and value may have other than two
elements: 4f the first element evaluates non-null, each of the
others is evaluated (in CAR-to-CDR order), and the value of the
last 15 returned for the COND, If there is only one element,
if it is non-null its value is returned. If no predicate is
true, the value of the COND ig NIL.

Identical in effect,

Appends togather any number of lists; evaluates its arguments
in CAR=to=CDR order and coples the top level of all but the
last argument.

Beads one character from selected imput device,

Prints any s-expression, inserting slashes before characters
which would not otherwise be syntacticslly correct as part of
an atom's print name.

Prints any s=-expression; does not insert slashes. Both PRIN]
and PRIKC do not space either before or after the material they
print.



PRIKT

TERFRL

LINEL

CHRCT

INTERN

MAENAM

READLIST

EXPLODE

EXPLODEC

FLATSIZE

™o

REVEREE

EVAL

AFPLY

MEMEBER

BASS0C
ALSOC
SUBST

GENEYM

SUBR
SURR
VALUE

VALUE

SUBR

SUBR

SUBR

SUBR

SURR

SURR

SURR

SURR

SUBR

SURE
SURR
SUBR
SURR
SUBR
EULE

SUBR

Identical te (PROGZ (TERPRI} (PRIN1 xx) (PRINC (QUOTE / }}!.
Prints carrlsge-return, line-feed. Value ls HIL.
Used by LISP as the number of character spaces In an output line.

Number of character spaces left in current cutput line; if CHRCT
15 P and LISP outputs a character, it first inserts carriage-
return-line=feed and resets CHRCT to LIKEL,

Argument 1s pointer to atom structure; puls gald atom on OBLIET
and returns (probably new) atom pointer.

Argument iz list of arems whose print names are single characters
{actually it takes the first character ef each print namea) .

Value is pointer to s-expression (the atoms In which are not
automatically put on the OBLIST) which if printed out would

be the concatenation of the single characters taken as arguments.

Like MAKNAM, but automatically INTERNs any atoms appearing in
the resulting s-expression,

Argument iz s-expression; value is list of atoms whose print
names are single characters, which concatenated would form the
print of the argument. For example, (EXPLODE (QUOTE FO0)} has
the value (F O 0). EXPLODE, like PRIN], imserts slashes, so

(EXPLODE (QUOTE F0O/ BAR)) PRINl's as (F OO // / B AR) or
PRINC's as {(FO O/ B AR). '

EXPLODEC is to EXPLODE as PRINC is to PEINL. Example:
(EXPLODEC (QUOTE FOO/ BAR)) would PRINL as (F 0 © / B A R) or
PRINC as {(FO O B A R).

Argument is s-expression; value is number of characters im the
argument if the argument were printed out with FRINI.

Takes one atgumeﬁt, a fixed-point number; outputs (like PRINC)
a2 character whose ASCII code is the integer. Ita wvalue is not
veeful.

Reverses top lewvel of a list.

Takes 1 or 2 arguments. Second should not be given unless it
ig desired te use other than the curvent a-list.

(APPLY fn (args) alist) or (APPLY fn (args)).

uses EQUAL

like MEMBER, but uses EQ.

CRARP, CRURL, etc.



PROGZ
MAPLIST
MAPCAR

Map

LENGTH
LAST

FLUS
TIMES
DIFFERENCE
MINUS
QUOTIENT
REMAINDER
ADDL
SUBL
HUMBERP
GREATERP
LESSP
ZEROP
HIKUSP
REMOB

OR
AND

PROG
SET
SETQ
GO

RETIRE

SUER
SUER
SUBR
SUEBR
SUBRR

BUBR

SUBR

LEUER
LEUBR
L5UBR
SUBR
LSUER
SUBR
SUER
SUBR
SUBR
SUER
SUER
SUBR
S5UBR

FSUER

FSUER

FSUBR

FSUBR
SUBR

F5UBR
FSUBR

S5UBE

Second of any number of arguments.

(MAPLIST fn list)

(MAPCAR fn list)

Like HAPLIST, but returns KIL; does no CONSes,
Like MAPCAR, but returns NIL; does no CONSes.

Returns fixed-point number, A[[E]; [atom [&] + #;
T = addl [length [edr [£]1]1]]

A[IR]; Tatom [edr [E]] =+ &£
T =+ last [ecdr [£]]]]

A+ B+ C+ ...
A% B % C %

A =B =-0C= ...

- A

& f (... * C % B)

Werks only for fixed-point numbers.

Regult is fixed or floating point, same &= the argument

Works only for fixed-point #.
Takes any number of atomic arguments; walue 1s WIL.

Returns first non-null argument or NIL; does not evaluate arguments
past the one it returns.

Beturns last argument or NIL; does not evaluate arguments past
the first HIL.

} Use SET, SETQ instead of CSET, CSETO.



GET

GETL

HMABNIHM

BOOLE

TIME
BETTIME

FIX

GG

CCGAG

SPEAK

EXAMINE
. DEPDSIT
FUTPROP
EEMPROP
DEFFROP

BAKCAG

SUBR

SUER

SUER

LEURR

SUER

SUBR

SULR

SUBR

SUER

SUER

- SUBE

SUER

SURR

SUBR

FalUBR

SURR

Allaghi; [owll [edr [all = WIL;

eq [eadr [a]; b] -+ caddr [a];

T =+ get [eddr [2]; B]]]
A typical use: (GET (QUOTE stom) (QUOTE indicator)) returns
the prozerty (BIL if it i= absent).

Similar to GET, but second argument is a list of indicators.
Value poturned is CD...DR of first argumenc such that

(CAR. {GETL ...3}) is the indicator and (CADR (CETL ...})} i=

the property. GEIL, 11le GET, stops at the {irat satisfactory
pair on the property list,

Turne a pointer {machine addresz) inte a number: the seccond
argument ghould be (QUOTE FIXNUM) or (QUOTE FLOWIM) to determine
the type of the resulk.

Uzed in the form (BOOLE m a b e .,.). A 36=5it bitwise Boolean

operation is performed @ and a, the result and b, ete. The

numbey n selects the operatiom, according te the following chazo:
bit of afbit of b

@ 1
Pom % here n, is the ith bit
1 n, n, of n.

Examples of m: 1 is LOGAWD; 7 1z LOGOR; & is LOGHOR.
Returns value of 6f-cycle elapsed time counter.
Bets (TINME} counter to walue of argument.

Argument is fixed- or floating-point number; valuwe is (truncated)
fixed point wvalue of argument.

Takes no arguments, causes garbage collection, returns walue KIL.

(GCGAG T) turns on typecut of statlistice for each garbage collection.
(CCCAG NTL) turns it off.

Has walue of COWS counter.

Arpument 15 number, which is taken as an absolute machine address:
value s contents of said address as a Eixed-point number.

First argument if an address, as for EXAMIMNE; second argument
i1z a fived-peint pumber to be deposited thereinto. .

Adde a property te an atom. (PUTPREOP (QUOTE atom) [QUOTE propetty)
(QUOTE indicator}) Valuwe is the property.

Eemoves a property. (BEMPROP (QUOTE atom) (OUOTE fndicator))
Value is T 17 property was there, NIL otherwise.

A common tope-level defining fumction: like PUTPROT, excopt
ra} argements are not evaluated, (b)Y value 1 the atom.

(BAKGAG T) emables backtrace printout on any LISP error: (BA 0
NIL) disables it. A backtrace is printed as a series of function
ealls, most recent (deepesat) fivst:



fol=fn2 fnl calls fn2
fn]-EVALARGS  arguments being evaluated preparatory
to calling fml

fnl-=ENTER fnl being evaluated
T=fnl ? represents an internzal routine
ERRSET FSUBR (ERRSET (fn args...)}) has the wvalue NIL £{f an errer occurs while
evaluating (fn args...) and LIST of the value of (fn args...)
otherwise,
ERE SUER Causzes a non-printing error.
BASE VALUE Badix of fixed-point number ocutput. HMay be modified by SETQ.
IEASE VALUE Radix of fixed-point number input., May be modified by SETQ.
BPORG VALUE Cutrent loweat unused location of Binary Program Space.
BPEND VALUE Highest lecatiom available for use as Binary Program Space.
ARRAY FSUBR (ARRAY name par diml dim2? ...) sets up name as an array (actually

as a 3UBR). par should be T to protect array elements from
garbage collection; otherwise NIL. Then (name indxl fndx2 ...)

STORE FSURR returns the value of an element, and (STORE (name imdx]l indxZ ...)
newval) sets the value of an element., An array may have no more
than 5 dimensions; indices run from @ te dim-1.

HMSTORE FSUEBR [(HETORE (name indxl indx? ...} number} deposits the low-order
18 bits of the number in the array. Both MSTORE and STORE eval-
vate their second argument before their first.

COMPILE FEUBR Arpuments are names of EXPRs and FEXPRs. C(OMPILE uses PFRINT to
output each argument function in LAP-readable machine language.

LAF FSUBR or FEXPER  (LAP name indicator), where the indicator is SUBE, FSURER,
or LSUBE, causes LAP to cell READ repeatedly, each time reading
oneé tag or storage word. An stom is taken as a tag, except for
WIL which indicates the end of the function being read; & non-
atomic s=-expression is teken as & storage word Iin the following
formab: (Inst fAce Adr) or (Inst Acc Adr Indx). Inst should be
a FDOP-b instruction mnemonic, optionally suffixed @ for the
indivect bhie. Acc should be a number § = 17 or P, the push-
down pointer. Adr may be a numeric machine address, a tag in
that function, a negative mumber, one of certain symbols for
entry points to LISP internal routines, or a list in cme of
the follewing forms: (QUOTE atom) a pointer to atom; (SPECIAL
atom) the specialfvalue cell of atom: (E atom) like QUOTE, used
when atem iz the name of a function being called; (C w x v &)

a constant, 1.e, & location containing storage word {w x ¥ 2).
Indx iz an optional left-half quantity, such as an index rogister
gpecification; Indx takes the game form as Adr.

The best way to get hand-coded functions finte the system 1s with LAP.

A SUBR mavy have no more than 5 arguments. The value of the First is
expected in register 1, that of the second in 2, etc. The waluc of 2
function is returned in register 1. Locations 1 through 7 are the OXLY
accumelators avallable for wse within & subroutine., An FEULE has one
argument, in 1. (The current a-list may be gotten by calling ®AMAKE.)



SPECIAL

DISLIST

DISIKL

DISAD

DISCHT

An LEUBR may have any nusber of arguments: their walues are co the pushdown
list, last argument nearest the free end. The first inscruction an TEURE -
performs must be (JSP 3 *LCALL).

Four UUO (crap) instructions are available for LAP: CALL, JCALL, CALLF,
and JCALLF, These are to be used for fumction calls inm the form

(CALL n (E funct)) where the number n is the number of arguments being
trangferred (or a code for the type of function belng called) as follows:

@ - 5 calling SUBR or EXPR, @ to 5 arguments.
163 ealling LSUBR, arguments on pushdown list, =(number of
arguments) in register &.

ITE calling FEUBR or FEXPR, argument list in 1.

When one of these UlU0s is first executed, the UUD handler will:

call the interpreter if calling an EXPR or FEIFR;

otherwise In the case of CALL will change the CALL UUD te a
PUSHT o che function code and execute said PUSHY:; in the case
of JCALL will change the JCALL to & JEST to the functiocn code

"and execute said JRST: dn the case of CALLF w«ill PUSHYI to the

function but not change the UUD; im the case of JCALLF will
JREST but not change the DD, :

The F forms of D0 are necessary to call functions whose names are computed;
the J forms save code in the case of (RETURN (fn ...}).

FSURR

VALUE

SUEBR

SUBR

VALUE

Part of the compiler. Takes any number of arguments, which are
variable names, This defines them as SPECTAL to the compiler.
All wariables are either SPECIAL, or leocal teo a particular tnmpilgﬂ
function., Commuenication of wvariable values hetween functions,
and within interpreted functions, must be done with SPECTIAL
varlablez. All interpreted variables are automatically SPECIAL.
Except as countermanded by & (SPECIAL ...), the compiler assumes
gll LAMEDA-~ and PROG-variables in functions it compiles are
local to sald funetions. Free variables used in a function
being compiled are asaumed SPECIAL, and the compiler prints out
{vayr UNDECLARED). If a function mot defined iz called by a
function being compiled, the compiler prints out (func UNDEFINED)
and assumes 1t will be a SUBR or EXPR.

Set by the uwser, and taken by LISP, az a list of arrays to be
displayed on the scope. ¥Vor the case of ons such array, the

form is {SETQ DISLIST (LIST (GET (QUOTE arraymame) (QUOTE SUBRI))).
The successive array elements are the actual 1B-bit data words

sent to the display.

(DISINI (QUOTE arrayname)) initializes an array to be displayed
from. An array should nmot be put on the DIESLIAET wntil it has
been DISINIed. DISINI erases the previous countents of the arrvay.

(DISAD (QUOTE arraynama) par arg) in effect perform=s a PRINT
or PRINC (according as par evaluates to T or WIL) of arg imto
an array being dizplaved. Im other words, the text of an s-
expression is appended to the text currently in such an array.

Humber of character spaces remalning in current line on scope.
{DISAD inserts carriage=return, line-feed when this reaches @
and resets it to LINEL.)

DISINL puts data in the array to Inicialize the display at the wupper Ioft

COLNET .-

Hence if more than one such array were on the DISLIST thedr content:



would overwrite each ather on the sceope. However, by the functien M= 100
it is possible to put data in an array for display other than the upper
left dnitfalization of DISINI and the character strings of DISAR. 1o

that case it might be useful to have more than one displayed arrav. ‘Yoo
further detafils on the display feature, consult a FOP-& systems progras.

PHAME
FLENUM
FLOKUM

VALUE

LAMEDA
LABEL
SUBR
FSUBR

ARG SUBR

LEURR
EXFR

FEXPR

FUNARG

HACERD

Indicator for print name structure.
Indicator for fixed-point number.
Indicator for floating=point number.

Indicator for wvalue property (similar to APVAL of LISP 1.5):
the value is actually CDR of the property {(CAR of it is HIL).
So (SETQ FOO {QUOTE {A B €))) has the same effect as (DEFPROT
FOO (WIL & B ©) VALUE).

Indicator for subroutine,
Indicater for special-form subroutine. _

The format (LAMBDA VAR (form ...)}, where the "LAMEDA-1ist"
is an atom, is interpreted as a function which rakes any number
of arguments. The bound variable VAR takes the value af the
number of arguments scteally supplied at any given call. The
values of these arguments are available with the notation

(ARG 1), (ARG 2}, etc. The compiler will compile such an EXPR
into an LSURR, whick will perform the same.

Indicator for LSUBR,
Indicator for s-expressien fumetion.
Indicator for s-expression special form. A FEXPR's LAMBDA-list

may have 1 or 2 elements.
Indicater for symbol value used by LAP.

Indicater of a MACRO property, expanded at compile time (and
properly simuelated by the interpreter). The property should
be a function of one argument. When a eall is éncountered to

a function with a MACRO property, the list which is the functior

call iz fed, unevaluated, to the macro definition as the one
argument., (E.g. CAR of the argument is the function name.)
Then the HACRD property function 1z expanded, vecursively if
necessary, with CAR, CADE, ete. of its argument veplaced by
the elements of the function eall as written., For cxample,
CONBCONS might be defined as a macre in the following wayv:
(DEFPROP CONSCONS (LAMBDA (L)
(COND ((KULL (CDDR L}) (CADE 1))
(T (LIST (NUOTE COXS)
(CADR L)
(Coxs (CAR L)
(CODR LI)30)

MACRO)



OBLIST

SFECBIND

SPECESTR

MUMVAL
FIXK1A

*PLUS
*TIMES
#DIF
*QUD
AAPEEND
FUNCTION

*FUNCTION

IOC

oG

RO

*EVAL

®RESET

e e o e e T R

VALUE

5TH

SYM

EYM

SUBR
SURE
SUBR
SUBE
SUBER
FEUBR

FSUBR

FEUBR

SURE

SUBR

SUBR

SURR

CUERENT PROBLEMS

in which case [CONSCONMS A B C) would expand to L
(COMS A (CONSCONS B C)), then te
(coNs A (CONS B (CONWSCONMS C:)), and finally
(COMS A (CONS B €)) which is what would be compiled

or interpreted.

The object list, a list of buckets of atoms.

Called to cause new-level bindings of special wariables. A use
would resemble (JSP & SPECEIND) (@ # VARL) (P @ VAR2Z) ete. (INST...)

Called by PUSHJ to restore mest recent batch of special bindings.

(PUSHI P NUMVAL) assumés a LISF aumber in 1; returns the J6-bit
numeric value in 1 and the type (FLXNUM or FLONUM) in 2,

(PUSHT P FIX1A) turns the actual fixed-point number in 1 inte
a LTSP number.

PLUS of 2 arguments.

TIMES of 2 arguments.

DIFFERERCE of 2 arguments.

QUOTIERT of 2 arguments. ;ﬂ
APPERD of 2 arpuments,

Does not cause FUHARG binding when interprgtad.

Causes FUNARG binding when interpreted; otherwise identical to
FURCTTION.

In—out device selection. The argument fs EXPLODEL; the resulting
character string is modified as {f it had boen typed in with

the CTEL key held; snd then it 4is fed to the i-o switch processor.
for example, (IOC VR) has the sme effect as typing in VR.

(I0G chars (FUNMCTION £n)) saves up the current state of sll i-o
switches; then feeds the value of chara at the i=o switch processor;
then performs fn; then restores the old i-o switch settings.

(KOUUD T) prohibits the UUQ handler from changing UUD calls to
PUSHT er JRST. (HOUUD MIL) restores that ability.

EVAL of 1 argument.

(*RSET T) prevents restorimg bindings of special wvariables when
returning to the top level dus to an errar. (#RSET WIL) resumes
such restoring.

N EEEEEE—————

If im the list of performed values of a COND argument of a PROGZ list Lheod
pccurs & RETURN or G0, any following values will be performed if the expressi
iz Interpreted, but not if it 1= complled.



