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Part I 

In October 1963 a system for implementing LTSP on the PDP-1. 
computer was finished by I;. Peter Dautsch. This system was 
Further hproved in Bdarch 1964 by adding: 

-- variable length of push-down list; -- variable quantity of combined storage; -- optional. machine language sulroutines; 

and is here called Basic PDP-1 LISP. It uses a minimum of some 
2000 (decimal) registers out of 4096 registers in a one-core 
PDP-1 computer; it may use 16,361 registers in a four-core fnP-1 
compter. 

Basic PDP-1 LTSP is presented in oonsiderable detail in this 
appendix for the following reasons: 

-- the structure of a system for programming LISP on 
any computer is thereby revealed; -- Tf cbangea are  to be Implemented, U e y  can be eas iv  
Linked w i t h  the existir_g system, 

In a one-core PDF-1 computer with 40% registers, as many as 
4070 registers may be assigned to regnlar LISP, and o n l y  23 re- 
served fo r  the read-in routine (namely, from 7751 ta '7777, o c t d ) ,  

With the system described here, addit ional  LISP functionrs 
can be defined and included im the system and later used when 
desired, Or if deaised, d d l t f o n a l  functions can be pro- 
grammed in machine language and these can be inserted compatibly 
with the  system. 

Pllnched tapes for placing this LTSP system on the HIP-1 
computer a r e  available through DECWS, the  Egitd Equipment 
C o r p r a t i o n  Users Organization, Magnard, Mass, 

I .  the following, it is assumed t b t  the  reader has a fably  
goad working knowledge of: (1) LISP (which may be obtained from 
the "ZISP 1.5 FYogrammer s Mual, 1%~) ; (2) the machine 
language codea f o r  the PDP-I computer (which may be obtained h m  
the computer manual supplied by Digital Equipment ~ o r ~ r a t i o n ) ;  
and (3) the program assembly l e u a g e  MACRO, in whicb the a p  



b U c  tapes are written (a description may b obtained in two 
manuals published by Digital Equ5pment C o r p r a t i o n )  , 

2, E b c t i o n s  and Properties f3lcluded in Baaic PDP-I LISP 

Tha functions and properties Included Ln Baaie PDP-I LISP 
are sbom in Table 1. Thesa functions and prope~tjlss together 
constitute a basic subset of the functions and properties of the 
LISP interpreter for the IJ3! 7 0 9 ,  as stated in the LISP 1.5 
Programmer s Manual. 

In orde~ to obt- other LISP function8 and propertias as 
may be dsslred for ang particulw purpose, sea Sectiom 4 and 5 
belaw, 

Table 1 

EUNCTIONS AND EDPERTITS OF EASTC FDP-1 LISP 

A, Functions Identical with %he Corresponding E l d  7090 LISP 
Functions 

AT OBYI 
CAR 
cm 
corn 
CONS 
EVAL 
GEm 
GO 

LIST 
L m A m  
LOGOR 
MIlUS 
mix 
NmmRF 
PLUS 
m1m 

PROG 
QUOTE 
READ 
RETURN 
R P U C A  
R P U C D  
SASSOC 
=TQ 
T'EIIPRX 

B. Ehct ions  Somewhat Different from the Corresponding 7090 
Functions 

EQ This works both on atoms and on nmbers 
GREATERP This  tests for  X greater than Y, not for X 

greater than or equal. to Y, 
STOP This i s  qu5valent to PAUSE in 7090 LISP. It 

takes a numerical argument which appears in 
the accumulator when the commter halts. 

P R I ~  X T h i s  prints the - atom X without the extra space 
at the end. Its value is NIL.  



C, ??unctions Pl'hich Rave No Analog Ln 7090 Functions 

mQ This pravfdes for  p u t t b g  in to  storage a named 
machine language subroutine, which can ba re- 
ferred +a and used by the PDP-1 LISP i n t e r p r e t e r ,  
15 also provides for executing single specified 
machine languctgs instructions. 

The SUER (XEQ C A I) executes the machine language Instruc- 
tion C, with A I n  the accumulator and 1 in the in-out register; 
and returns a value in the form of (g 2) where _a is the new 
value of the accumulator after executicn, is the  new value of 
the ID-out register after execution, and _P is T if the instruc- 
tion skipped, and NTL if the instruction did not sHp. 

LOEX This gives the machine register in wMch t h e  atom 
or lZst X begins; i t s  value is the location, 

Of the foregoing functions, COND, LIST, PROG, SETQ, PLUS, TIMES, 
LOGAM), LOGOR, and QUOTE a r e  FSU8Rs and the remainder are SUE&. 

D. The folloming special form is available and is identical w i t h  
the corresponding form ia, 7090 LISP: 

E. The fol lowing parmanent objects e x l s t  in the Basic PDP-1 
LISP system: 

OBLTST the cwrent  l i s t  of atomic symbola 
HIL F has been replaced by NIL 
T 
EWR 
s m  
m 
F!1 UBR 
APVAL 

F. Miscellaneous 

The pr in t  names of atomic symbols are I& part of poperty 
lists. A quick examination of l i s t ings  of t h e  system rill shorn 
exactly mnere the print names are, 

Doing s CDR of an atom is permissibla and will get the atomrs 
property list.  Doing a CAR of an atom may very easily wreck the 
system. 

YDOTE should be used in place of 7090 FUNCTION. This may re- 



quire a bit of extra care in defining functions with func t iona l  
arguments. 

It is addsable to use PRDG to avoid recursion wherever pos- 
sible, even though it may take more space, 

3. Use of these hznctions and Suggested Test Sequences 

How to use these functions is h i e f l y  explained here. 

As soon as the basic PDPZ LISP sgstem is read Fntu the 
computer, control stops at register 4. T u r n  up sense mitch 5 for  
typewriter input; press CONTINUE; and the system enters a fiaiting 
loop which causes lamps to light in the p o g r m  counter, looking 
like 1335. At this p i n t ,  the LISP aystern is reedy f o r  manual 
typenr i ler  input, A s  soon as the operetor types, for example: 

together with a f i n a l  space at the end of the last r igh t  paren- 
thesis, the computer takes control  of the typewriter, impulses a 
cmriage return, and then types out: 

which of course is the correct answer, Similarly,  fo r  the  other 
sug~ested t e s t  sequences in Table 2 below. 

Table 2 

SUGGESTED TFST SEQUENCES 

Input 

(cm I Q ~ T E  (A B c D))) 
Response 

A 

The interpreter will 
type out a complete 
I ls t  of the atomfc 
symbols stored w i t h -  
in it. 



NIL 

(CONS (ATOM (GDR T) ) (LIST 
( G ~ S Y M )  IGENW))) 

(RPE$CD (QIPOTE CAAR) (QDOTE 
('EXFR (wBDA (XI (CAR 

Computer stops and 
pute 2 in the 
accumulator, 

CAR, with no punctua- 
tion before or &er; 
the value of P R I a  
is NIL, 

Pr in t s  out the valua 
of X; the value of 
(PRINT x) is x, 

h i n t s  a c m i a g e  re- 
turn; the value of 
(TERPRI) IS NIL. 

2651; this is the regis- 
ter where the NIL 
atom s tar ts .  

2725; this is the T ~ ~ I s -  
ter where the GOND 
s t a m  starbs. 



Suppose the computer contains DDT -- DIE is short for 
"Digi te l  Equlpmant Gorp. Debugging Tapen; its starting register 
is 6000, and in one of its custamary forms it uses registers 
5540 to 7750, Then, if t he  highest storage register of LISP ia 
below 5540, the instruct5 on: 

transfers con t ro l  to DDT, and puts m r o  fxl the accumulator and in 
the in-out register, 

If there is the Sollowing subroutbe stared in We computer: 

dm 597 
ldx 5507 
lac 5507 

' 
e m  
jmp 5m1 
3mp 2w 
(befng used for atorage) 

a d  LISP is b l o w  550Q1 then: 

IT211 cause a horirtontal. line 
.to b drawn on the scope 
h m  the orfgtn to the x- 
&s positive Umkt, and 
then control ril l  be re- 
tmd to LISP. 
m w i n  be typed out, 
224l is the regltster ca l l ed  
mn in the macro sgmbl- 
i c e  

4 Auxiliary Functions n i c h  May Be Defbed w l t h  
LISP Expressions 

Any of the functions Usted below in Table 3 can be put i n t o  
the system at will, as fallows: Prepare a punched. tape l i s t -  
of it, Insert tape into the reader, Turn on the reader, Turn 
down Sense Smitch 5, Thereupon the computer will read in the 



- 
w- 
El- 
0- 
2- 
qW 2Lz 

$2 3- 

E/,g b-J 

6 E 3  :,.I +3 .r? 
s 

W h  












































































	DEC.pdp_1.1964.102650371.p1.src.tif
	DEC.pdp_1.1964.102650371.p2.src.tif
	DEC.pdp_1.1964.102650371.p3.src.tif
	DEC.pdp_1.1964.102650371.p4.src.tif
	DEC.pdp_1.1964.102650371.p5.src.tif
	DEC.pdp_1.1964.102650371.p6.src.tif
	DEC.pdp_1.1964.102650371.p7.src.tif
	DEC.pdp_1.1964.102650371.p8.src.tif
	DEC.pdp_1.1964.102650371.p9.src.tif
	DEC.pdp_1.1964.102650371.p10.src.tif
	DEC.pdp_1.1964.102650371.p11.src.tif
	DEC.pdp_1.1964.102650371.p12.src.tif
	DEC.pdp_1.1964.102650371.p13.src.tif
	DEC.pdp_1.1964.102650371.p14.src.tif
	DEC.pdp_1.1964.102650371.p15.src.tif
	DEC.pdp_1.1964.102650371.p16.src.tif
	DEC.pdp_1.1964.102650371.p17.src.tif
	DEC.pdp_1.1964.102650371.p18.src.tif
	DEC.pdp_1.1964.102650371.p19.src.tif
	DEC.pdp_1.1964.102650371.p20.src.tif
	DEC.pdp_1.1964.102650371.p21.src.tif
	DEC.pdp_1.1964.102650371.p22.src.tif
	DEC.pdp_1.1964.102650371.p23.src.tif
	DEC.pdp_1.1964.102650371.p24.src.tif
	DEC.pdp_1.1964.102650371.p25.src.tif
	DEC.pdp_1.1964.102650371.p26.src.tif
	DEC.pdp_1.1964.102650371.p27.src.tif
	DEC.pdp_1.1964.102650371.p28.src.tif
	DEC.pdp_1.1964.102650371.p29.src.tif
	DEC.pdp_1.1964.102650371.p30.src.tif
	DEC.pdp_1.1964.102650371.p31.src.tif
	DEC.pdp_1.1964.102650371.p32.src.tif
	DEC.pdp_1.1964.102650371.p33.src.tif
	DEC.pdp_1.1964.102650371.p34.src.tif
	DEC.pdp_1.1964.102650371.p35.src.tif
	DEC.pdp_1.1964.102650371.p36.src.tif
	DEC.pdp_1.1964.102650371.p37.src.tif
	DEC.pdp_1.1964.102650371.p38.src.tif
	DEC.pdp_1.1964.102650371.p39.src.tif
	DEC.pdp_1.1964.102650371.p40.src.tif
	DEC.pdp_1.1964.102650371.p41.src.tif
	DEC.pdp_1.1964.102650371.p42.src.tif
	DEC.pdp_1.1964.102650371.p43.src.tif
	DEC.pdp_1.1964.102650371.p44.src.tif
	DEC.pdp_1.1964.102650371.p45.src.tif
	DEC.pdp_1.1964.102650371.p46.src.tif

