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PREFACE 

LISP F3 is a LISP system written in FORTRAN 4. The first version 
(LISP F1) was written 1970-1971 and has by now bpen delivered to about 
100 different computer installations around thp world. 

LISP F1 was a LISP 1.5 system (with some extensions) but has now been 
almost comp]ptely rewritten into INTERLISP standard. LISP F3 is 
(n]most) a subset of INTERLISP as defined in Te 14 or Ha 75. In 
addition it is about 3 - 10 times more efficient than LISP F1 and is 
easier to implement (as it is coded in a more" structured style). 

As ? user's manual, Ha 75 js referred to (and delivpred togpther with 
thp system) and in this guidp only diffprences from INTEPl!SP are 
reported. 

~omp of the functions in LJ~P F3 arp coded in IISP and in thp 
foJlowinr it is ~ssumed, that a]l those LI~P-packages are includpd in 
your system. (Chpck with your instalJation manager'). 
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r.HP. PTE R 1 

PRI~ARY nATATYPES~ 

rang~ -n,n wh~re n is implementation 
dependent. 
If x is the maximum positive integer in a full 
word, n is x - size of CAR,CDR. 

range dependinp, on the size of a fulJ word. 

Max. nr of characters = size of IO-buff/2 
(defau]t = RO). 

given as "THI~ IS A STRING". 

DO f\!OT EX T ~T • 

given as (A P (C D)) etc. 
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CHAPTER 2 

TNTFRNAL RFPPF~F~rATTrM~. 

A more complete description of the int p rnal representations is ~ivpn 
in the implementation guide. Here w~ only give the information npedpd 
for ~ complete knowle~de ~n~ usage of LTSP F~ from the user's point of 
view. 

a) The ADDRESS SPACE. 

The ~ddress space is shown by the following figure: 
1 ~AX 
1----------------------T-------------1----------------1---------------J 
NIL alphanum atoms lists pointers to pointers to 

and strings big integers smB]] inte-
gers. 

MAX = the largest positivp integer in a ha1fword (or ful] word) in 
your computer. 

b) nlphanurnerical ATOMS and STRINGS. 

ATO~S are represented ~s a "two-pointer record" 

CAR CDR 
1----------1----------1 
I T ----> property list 
T---I------!-------___ T 

V 
glohal v~Jue 

The glob~) value of an atom is stored in CAR(atom). (EVAL checks for 
a bound value BEFORE a global v~lup as in JNTERLT~P but in 
contradiction to LI~P 1.5). A global value may be set either hy 
SET/SETQ at the top level, or directly by RPLACA. If a global value 
has not been assigned, car(atom) points to the atom NOB1ND. 

STRINGS are represented exactly as atoms except for 
car(string) points to the atom STP1NG. 

- Two different strings may have the sa~e printnarne. 
- Strings always have themselves as the value. 



TNTERN~L ~EPRESE~TATTON~. 

SURSTRI~GS arp like strin~s, but instpad of h~vin~ ~ print n~mp 
- car(substrjng) = SUBSTR 
- cdr(substrjng) = (sourcestring start • length) 

PRINTNAMES are accessed through the pOinter rppresenting the atore 2nd 
hiddpn from the user in a special are8. 

FUNCTION DEFI~ITTONS. 
In INTERlISP each atorJ1-record also has a "function field" called 
function cpll (Ha 75 pa~p ~). In LISP F3 user defined functions are 
stored as lAMPDA or NLAMBDA exprpssions under the property FNCElL. A 
5UBF or FSU~R is recognized by the atom pointer itself but in ordpr to 
sirr.ulate the facility of making use of "frpe function indicators", 
GETD is defined to return (SUBR. F00' jf FOO is a FORTRAN coded 
SU9R, and (FSUFR. FOO) if it is a F~URR. 

~ The forms (SUBR. FOn) and (F~UBR FOO) are simulated function 

r\ .., 

" 
o 

indicctors and leg~l function arguments to apply. 

Fx.: 
(DE KAR(X) «SUER. CAR) X> 

This definition of KAR C8uses KAP to behavp expctly as C!R 
independently of whpther CAP has been redpfined to something else. 

c) The SY~BOL TAPLF c~n be lookerl upon. 

The function 
(OBLIST x) 

creates a.new list of atoms, with the last atom created as the first 
member of the list, and the atomic argument x as the last one. As PIL 
is thp very first atom created, (OBLIST) gives you all atoms and as T 
is the last one defined by a "clean" systpm, (OBLIST T) gives you all 
but SUBR's and FSUBR's. 

Variable bindings are stored in an association list (as in LISP 1.5) 
but this list simulates a push down stack (as in INTERLISP) and is 
implicitly given to EVAL, APPLY and EVLIS. 

Thp funct ion 
(ALIS!) 

returns the actual association list. 
If evaluation is to be performed in some special variablp environment 
usp 

(EVAlA 5 ass) - 25 (EVAL s) bu~ us~s 
ass as the push down stack 

(APPLYA fn 1 ~ss) as (APPLY fn 1) " 
Ex.: A "safe" dpfinition Df GETPD may Jook likp 

(DF GETPQ(A IND)(GETP (EVALA A (CDDR (ALIST))) IND) 
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INTFRNAl REPRESENTATIONS. Page 2-~ 

J.P. th~ rebinrling of A and IND, hprp donp by GETPQ, is not sepn 
inside the evaluation of A. 

p) ITSTS are represpntpd ~s two pointer rpcords with 
CAR and CDR fipJds. 

The valup of ~ sm~'l inte~pr is thp va]ue of the pointpr subtractpd ~y 
2 proppr offset. Thp v81up of a big integer ii stored in a full word 
hidden from the user (hut found throu~h its pointer va]u p). 
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CHAPTFR ~ 

ATn~s OF PRFrF~IGNEr MEANING. 

H~re is 2 list of thos~ ~toms whjch mp,y rp of interpst for th~ LT~P F3 
user. 

NIL,T 

NOBIND 
STRING 
SUBSTR 
ADVISEDFNS 
*BACKTRACEFLG 

*BACKTRACE 
BROKENFNS 
CURFNS 

CURFTLE 

*PRINTlEVEL 
CURLTBS 

These atoms C2n not be destroypd by any functions 
such as RPLACA etc. 
is stored in car of undefined atoms. 
is stored in car of strings. 
is stored in car of substrings. 
List of advised functions. 
if true, eval-apply will store forms under 
execution. This is neede~ to perform the command PT 
(backtrace) inside a break. 
List of forms under execution if *BACKTRACEFLG = T. 
List of broken functions. 
list of those functions which have been defined 
before the first timp (CUFFILE file) was performed. 
Name of the current file (used by the ~AKEFILF 
package). 
The printlevel usen by TRACE. 
List of current files. Updated by the 
function CttRFILE. 
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CHAPTER 11 

T/O J-1ANJ)LTNG. 

Though LISP F3 was designed to be as true a ~uhset of TNTERLJSP as 
possible, there ~o exist some minor differencps. ~ost of thpm have to 
do with I/O. 

a) Input charactprs ~f speciaJ meaning. 

o· for dotted pairs. Must he separatpd ry bJBnks! 
f. '.' which can not be interpreted as 'a dotted pair' is 
rf?cd as an at.om. 

o 

psc?pe character 
QUOTE ChBr?cter 

" " string ch?rClcter 
<> super brackets 

All thosp chcracters works the same as in INTERLTSP. 

'rescue character'. When this character is seen by the read 
routine, LISP F3 will enter FREAK. (Useful for 
infinite read loops for example). 

b) Changing the meaning of special charactprs. 

The "meanin~" of all characters 
accessibJe by the function 

are stored 

Read the type of x. 

in a table which 

(CHTAB x) 
(CJ-1TAB x n) Change the type of x. Returns old type. 

C) CHTAP uses the first character of the atom x. 

is 
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JIll Hl\NULlr'b. 

The following character table is standard. 

type JT!eans 
1 spac~ 

2 ( 
~ ) 
lJ < 
5 > 
6 " 
7 
A user break 
9 
10 alphanumerical 
1 1 + 
12 
13-22 0-9 
23 't 
24 rescue character 

Ex.: If you want to have $ as a super bracket, and> as 
letter do: 

(SETQ TYPE (CHTAR '%> (CHTAB 'A> 

2 

an ordinary 

~ (CHTAB '$ TYPE) 
.. and if you want to have * as a break character do 

(CHTAB '* 8) 

aft~r which A*E will be read as the thr~e atoms A * B separat~ly. 

c) Changing logical units etc. 

All I/O functions refer to a tab]~ with the foJlowing meanin~: 

NR Means: 
1 FORTRAN logical input nr 
2 current read position 
3 left margin - input 
It right margin - input 
5 FORTRAN logical output nr 

0 
6 current print position 
7 left margin - output 
~ right margin - output 
9 the print length 
10 the print depth 

o The tabJ e is acce·ssible by the funct~on 

(IOTAB i) 
(IOTAB i val) 

read position i in the table 
put val in position i. Returns old value 

If val is T and i is 1 or 5, the default value (= standard 
Input/Output) is put in position i. 

A number of basic functions cod~d in LISP such as READPOS -INUNTT etc 
are defined by using IOTAB, so in practice you rareJy use TOTAR 
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I/O HANDLING. Pagp It - 3 

yourself. 

d) Changing standard behavior of LJSP F~. 

The function 

(~YSFLAG i) 
(SYSFLAG i x) 

Read flag i. 
Chenge fJaR i to x (=T or ~TL). 
Rpturns oJd volu~. 

i sus pdt 0 r p ? d I \.J r j t p f 1 rl g S wit'" t h (\ f 0 J 1 0 w j n g me ani n g : 

f]a~ nr ~TL (which js ripfault) m~ans: 

1 
? 
? 
5 

no G~C m~SSr:lf!e 

output is f~st printpd 
(OllOTF s) not. printed as '~ 
no ", or " at output 

6 
? 

no automatic change to lor~p intpger at overflow 
durin~ pretty print, do not begjn a new line jf thp 
current expression wi)] fit on line. 
T means: Print sublists on separate lines, 
unless it is the first (or sometimes second) sub­
expression. 

e) Basic 1/0 functions. 

The following functions work as in INTEFLISP except that t"'ey do 
have a file argument. 

(READ) (RATO~) (READC) 
( PRlt!T x) (PRIN1 x) (PRIN2 x) (TERPRI) 
(EJECT) (SPACES n) 

(One minor diff~rence for READ and R.L\ TOM though: If a number is 
large to be handJed as an inte~pr, an alphanumerical atom 
returned.) 

not 

too 
is 

In addition the following functions are definpd usin~ IOTAB. Tf n is 
~IL they return the current value, otherwise ~ new value n is spt and 
the old value is returned. 

(TNUNIT n) 
(OUTUNTT n) 
(READPOS n) 
(PRJNTPOS n) 
(PRTNTLF.VEL n) 

] ogical input nr 
logic~l output nr 
thp current read position 
thp current print posit jon 
the max depth of printing. (Lists below this leveJ 
will be printed as •.. ) 

(PRJNTLENGTH n) the max length of printing. (Elements beyond this 
len~th wiJ) be indicated as ---) 
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1/0 HANf'LJ!!(;. 

As a mattpr of fact, PRTNT, P.RIN1 and PRJN? ar~ a]so defined in LT~P 
using the one and only printing function PRINO which is dpfin~d as: 

(PRINO x a b) 

x value to be printed (No TERPRI hefore or 2ft~r!) 
? =NIL Do not print' or " 

=T Print ~ or " whrn so necpssary to re~d 2toms 
h?ck. 

b =NIL ordinary print 
=T prp.tty print with fla~ nr 7' = NIL 
=n (~number) -"- T 

nurjn~ nrFtty-prtnt, ]jsts headed hy pn Ftom c?rrying th~ fun~ticn 
Mef5nition (F~U~R. QUOTF) will he tre?tpd as comments: Thpy wil' bp 
print~d st8rtinR from 20 pOSe to the Jpft of the right margin. 
Ex. : Py doi ng (PUTr '* (GETD '0tJOTF)) * hehav~s as QUOTF Fnd 
~xpressions likp (* comment comment ... ' will b~ printed ~s co~~pnts. 
Tn Fddition two functions arp dpfjned: 

( P R T N TL s 1 s 2 •• ) 

~ performs PRIN1 on s1 s? ~tc. 

(PRIMTL-SP s1 s? •.. ) 

• 
o 

works as PRTNTL but spp~rates s1 52 etc. by spaces. 

Finally a new function REwTND is defined: 

(REWINr. n) Rewinds thp logica 1 unit n. 

f) Save/Restore of the core image. 

The functions 

(ROllOUT lu) 
(ROLLIN 1u) 

saves/restores a compact core image of the status of LISP F3. This 
offprs you a way to dump all your functions, property-lists etc. and 
re~d them back at a later stage. (An other way of saving is to use 
MAKEFllE) 

It is possibJe to perform ROLLIN also if the siz~ of LISP F3 h~s bppn 
chan~ed since the Ipst ROLLOUT. If though the new version is too 
small to hold the saved core imag~ ROLLIN rpturns NIL (= failure to 
rollin) 

g) Ih~ makpfi] ~ p~ckag!.:.. 

This p2ckag~ is coded in LISP and follows the conventions for 
INTERLISP mrlkefi.le (~ee He 76 page 9R for dptails). __ The OJlly corr.rnands 
in FIlEVARS which arp impJementpd are: 
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I/O HANDL!Nr. Page U-'5 

* (P ••• ) (PROP ••• ) (E •.• ) (JFPROP ••• ) 

Before doin~ ~AKF.FILE (or LOAD) you must how~v~r open the file by: 

(OPEN file io nr) 
file your symholic nam~ 
io J or INPUT for input files 

o or OUTPUT for output filps 
other for input/ou4-,out fi1 f'S 

nr FORTRAN lo~ical unit 

and if you havp no further use of the file you ~ay closp it by 

(CLOSE file) 
The functjon 

(CURFTLF file) 

d~finps thp "current file" pnd all new functions definpn afterwards 
belong to this file and will be added to the Jist filpFNS. If 
(CURFILF file) is not pva]u?ted, the name of the current file is CUR, 
end the function names are saved on CURFNS • 

Ex.: Pefine some functions ?nd save thpm as your fi1e ~YFILE 
logical unit 25. 

(OPEN '~YFILE '0 2S) 
(CURFJLE MYFTLF) 
(DE ..... > 
(DE ..... > etc 
(~AKEFJLE 'MYFJLE T) 

on the 

A pretty printpd version of all functions is now writtpn on ?5. 
(ar~umpnt nr 2 is use~ as PRINO's argumpnt nr ? when it pprforms t~e 
printout). 
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CHAPTER t:; 

ERR('lR HAtlDL TNG AND FRFAl( •. 

Vostly p]J errors dptected by LTSP F? c~]l the function ~Y~ERROR whic~ 
is p SURR ~nd which calls RFSF~ ?ftpr printinp, a mess~g~. SY~ERR0R is 
ther, red~fined in one of th~ st~nd?rd LISP packag~s ?S a LA~RDA 
function which calls BREAK1 aftpr th~ rness~ge. BREAK1 is the ordincry 
"break-function" end frc:lY therefore also havp been c~]Jed by a USAr 
setup break, and inside BREAK1 the following commands exist: 

GO 
return to previous break if any. Otherwise reset. 
print "broken form" and continue. 

OK 
RETURN 
EVAL 

continue. 
x return the value of x. 
eval broken form and break afterwards. 

! EVP.L 
!GO 
!OK 
UB 

The value of the form is stored in the atom !VALUF 
as EVAL ptc, but the function 

FR 
AT 

ALIST 

is first unbroken 
then rebroken. 

unbreaks the function. 
breaks th~ function. 
backtracp of function calls (only lAMBDA and 
NLAV,RDA' s). 
This is only possihle if you have performed 
(SETQ *FACKTRACEFLG T) before evaluation. 
prints the current va)ue-hinding st~ck 
(except for variables bound in RREAl(1 and SYSEPROR). 

~ny other input is evaluated and value is printed. 

In addition to BREAK1, the functions PREAKO 
TRACE arp definpd and work as in JNTERLJSP. 

BREAK UNBREAY RERRFAK 

There also exists ~ function BREAK11, which is a lA~BDA version of 
BREAK1 (which in turn is a NLA~BDA) and a function UNTRACF. 

Each error is associated with a number. The function 

(ERRORN) 

returns the number for the last error occurred, and 

(ERROR~ESS n) 

prints out a corresponding ~essage. 
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CHAPTFR (; 

EDIT. 

Two edit functions ~re implemented: 

(EDITF fn . edcom) 
(EDITS s pdcom) 

edit a function. Va]ue = NIL. 
edit eny s-expr. Value = s 
edcom = list of edit commands 
(or t-! JL ) • 
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EDTT. 

The followinr- commands are implem~nted. 
Commands explained in HA 76 are accomplished hy a pag~ referenc~. 

~ and 

P 
PP 
? 

?? 

Print to level 2 
PrettyPrint to lev~l 2 
Print to level 1000 
Prettyprint to leve] 1000 

Not0: Tn TNTFPlTSP the print comm~nds arp not px?ctly 
as ours. 

0K 
UP 
F 
F s 
MX 

s X 

1" 
(n) 
(n (l1 •• ) 
(-n e1 •• ) 
(N e1 •• ) 
(R x V) 
(BT n'm) 
(BO n) 
(L In) 
(LO n) 
(RI n m) 
(RO n) 
(: e1 •• ) 
(MBD p1 •• ) 
(XiR e1 •• ) 
(U~ X commAnds) 
(MA'RK x) 

(\ x) 
US CRn be used in 

p 5? 
p ~O 

P 50. 
p 11 '7 

P 111.t 
p 119 
~et x to thp current pxorc8sion. llsefu' in 
comhin~tion with U~. (~pw comre~n~) 
p U~ 

P 119 
p 119 
p ll9 
p 49 
p 50 
p 51 
p 51 
p 51 
p 51 
p 51 
p 51 
P 111.t 
P 117 
P 117 
Use a copy of the saved va)u~ ,of x in commands 
~ave the current chAin jn x. 
Reset the edit chain to x. 
different edit sessions • 

• Ex. : t-1ovp the PROG pxpression of FOO to bp the PROG pxpression of 
'cnother function FIT. 

o 
(EDITF FOn) 
F PR0G S DEF or. 
(EDTTF FII) 
(US DEF (3 DEF)) OK 

The 3:rd element (the prog expression of FIT) is replaced hy the one 
stored in DEF. 
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MJSCELLANF()llS. 

A n~w function GO* is rl~fjnp0 RS a F~·ll~R. 

(GO~ LAP,) 

sparchps through all curr~nt PROG's ror ~ ]ahp] LAB. Tf it is found, 
p jump is pprforrnpd. Tf it is not, NIL is rpturned an~ no other 
~ction tak~s p]acp. 

GO* is a way of implempnting FRRORSFT, FRR0RBANG, TRYTOEVALUATE, FAIL, 
ptc. 

Ex. : 
ERRORSET is dpfined ~s: 

(DE ERRORSET (ERRORFORM ERPFlG) 
(PROG NIL 

(RETURt! (LIST (EVAL ERRORFORM))) 
ERRORSET) 

and SYSERROR is defined as: 

(DE SYSERROR (ERRORTYPE Ft! ARG FOR~) 
- print message if ERRORFLG = T -
(GO* ERRORSET) 
(BREAK11 FOR~ T NIL) 

When SYSERROR is ca'l~d it tries to jump to the labpJ ERRORSET. Tf it 
succeeds (error occurr~rl under errorset) a "big jump" to ERROR~ET is 
perform~d Rnd thp function ERRORSET returns ~JL. 0thprwisp PREAK11 is 
calJed. 

String functions: 

In addition to thosp exp'?inpd in Ha 75 (pare 10R) three npw string 
functions arp definpd: 

-(STRALi-OC n -c) 
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v ~ ~' C F L LA! -~ () II ~ • 

Th~ fjrst char?ct'?r c-""'t.+--1itprp.] ~(or~l'lg) cis fptchpd, 
end a n p \-.' S t r i n p" d -~~ t h n ~ a 1 Ja:aaI1i;:a·tl n fj J 1 p rl wit h t h p 

ch2racter fro~ c. 

Wr it es x in the (sub )sri!P sus i np 1!P fol'lli1liirlt 
Vc1up is s. 

for~ 

NIL 
T 
others 

}'!'f> 2n~-: 

wr i te I·~ ~i n t n ?IDP"Mt. jullli.. 
Vr i t~ y ~r yin s_ 
\Trite- Y·~'!!""intn2mp ~t ~ 

(GETINT s forr) 

forrr. 
T 
others 

f!'!fI an s:: 
R€tu~ t_f-inary val!lP.- of~ 
2 s 01'! 'J"f'J' s) • 

GETJNT and Pl1TINT ar€ a~ for ex.;JEff! if ...... a record (as a 
string) with differmt!i~)ds (as*tr~want to rpad/writ~ 
values in different fi~l.s. 
Warn i ng! The binary WldPar GETINTIIIFINT' s;7liurk correctl y if a 
word in your computerisBlt compl~firr'Yr. byt~s. 

Other functions not nPpm'W in Ha ""Sftut'iiIIIJI arfS: 

(ARS n) 
( ADDL T~T r. ]' 
(DSORT 1) 
(EVL T~, 1) 
(GCGAG fIg) 
(~TTH 1 n) 
(R PT n s) 
(RPTQ n s) 
(S TG ~l n) 
(CLOCK) 
(RE(LATM n) 

(XCP.LL fn 1) 

~ y,ernb( c, l' ~n Jr' 'S( 2.)) 
~ructivp !lll'tin,ES 
SIr a r ( ) , 'f'1III!' 
MIlt mess~.r~n_f1r = T' 
~orms Cnr .. l tw.lf 
~luatp s ""'3('s 
'Z!!! .PT hut s:; not ZTIii.<f r-t c a] 1 i np' time. 
~ ... 1 or -l'ii'Ppe Z ~,,~ sign of n. 
1:iIP in mi!~ons. 
;;JI Norma] 9'r 

1 Compactil!f:GBC 
2 Big n ullllllrr ~ C 
~. Big nu ..... toMlr, 

~E'y of ca~ F tines. 
~ns NIL =-th~ T ist~. 
M: your sysI!I!IE im£T n kif 
... definit_fIas~ 

Note: CL aCK and RECLI.... '!9furn the ~ as::811 pair 

(rr • n) 

This pair should be um~on as l .... +n_ 
(Thf\ reason for this!s !le!: they 
to be storp~ as 2 sm~ ~gpr). 

FUNCTION - FUNARG 
FUNCTION FUNARG works as _ IISP 1.5.. 

numbpr too 1 argp 



APPENDIX A 

LIST OF FUNCTIONS. 

NAME(ARGS) TYPE CHAPT. HA 75 TE 714 

ABS(N) L 7 13.8 
ADDLIST(A L) S 7 
ADDPROP(A P V) L 17 7. 1 

0 ADD1 (N) S 62 13.3 
ADVISE(FN WHEN WHERE WHAT) L 131 19.14-5 
ALIST () S 2D 
ALPHORDER(A B) S 150 6. 11 
AND L FS 67 5. 12 
APPEND(L1 L2) S 55 6. 1 
APPLY(FN L) S 82 8.9 
APPLYA(FN L AL) S 2D 
APPLY*(FN .. L) L 82 8.10 
ASSOC(A L) L 58 5.15 
ATOM(S) S 12 5.11 
BREAK 'L NL 5 127 15. 18 
BREAKO(FN WHEN C~1S) L 5 127 15.16-19 
BREAK1('BRKEXPR 'BRK~HEN 'BRKFN 'BRKCOMS) NL 5 127 
BREAK11(BRKEXPR BR~NHEN BRKFN BRKCOMS) L 5 
CAAAR(S) s 10 5.1 

0 
CAADR(S) S 10 5.1 
CAAR(S) S 10 5.1 
CADAR(S) S 10 5.1 
CADDR(S) S 10 5.1 
CADR(S) S 10 5.1 
CAReS) S 10 5.1 
CDAAR(S) S 10 5.1 
CDADR(S) S 10 5.1 
CDAR(S) S 10 5.1 
CDDAR(S) S 10 5.1 
CDDDR(S) S 10 5.1 
CDDR(S) S 10 5.1 
CDR(S) S 10 5.1 
CHTAB(A N) S 4B 
CLOCK () S 7 149 21.3 
CLOSE(FILE) L 4G 
CONCAT L S 108 10.7 
COND( ••• ) FS 21 5.4 
CONS(S1 52) s 10 5.1 
COPY(S) L 56 6.4 
CURFILE ( 'FILE) NL 4G 



DE('FN 'ARGS • 'BODY) NL 11 
DEFINEQ 'L NL 73 8.7 
DF('FN 'ARGS • 'BODY) NL 71 
DIFFERENCE(Nl N2) S 63 13.7 
DSORT(L) L 7 
EDITF ( 'FN . ' EIJC(}vO NL 6 113 9.84 EDITS(S EDCOM) L 6 113 
EJECT () S 4E 92 
EQ(S1 S2) S 11 5.11 
EQUAL(S 1 S2) S 11 5. 12 
ERRORB () L 121 16.12-13 
ERRORt-1ESS (N ) S 5 16.13 
ERRORN () L 5 16.13 
ERRORSET (ERRFOR'.1 ERRFLG) L 7 121 16. 14 
EVAL(S) S 82 8.9 
EVALA(S AL) S 2D 8.10 
EVLIS(L) S 7 
EXIT () S 29 

0 FUNCTION ( 'FN) FS 86 11 • 1 
GCGAG(FLAG) L 7 10. 15 
GENSYH () S 108 10.4-5 
GETD(FN) S 13 8.3 
GETINT(S FORM) S 7 

0 GETP(A P) S 11 7.3 GO ('LAB) FS 81 5.7 GO*( 'LAB) FS 7 
GREATERP(N1 N2) S 63 13.8 INUNIT(N) L 4E 
IOTAB(N 1 N2) S 4C 
LAST(L) L 57 6.1 
LENGTH(L) S 51 6.8 
LESSP(Nl N2) S 63 13.8 LISPX () S 95 22.41 LIST L S 55 6. 1 
LISTP(S) S 55 5.11 
LITATOM{S) S 54 5.11 
LOAD(FILE) L 98 14.27 
MAKEFILE(FILE FLAG) L 98 14.45-48 
MAP(L FN1 FN2) S 86 11.2 

0 MAPC(L FN1 FN2) S 87 11.3 
MAPCAR(L FNl FN2) S 86 11.3 
MAPLIST(L FN1 FN2) S 87 11.3 
MEMB(A L) S 12 5.14 
MEMBER(A L) S 55 5.14 

0 MINUS(N) L 63 13.7 
MINUSP(N) L 62 13.6 
MKATOM(S) L 109 10.1 
MKSTRING(S) L 108 10.5 
NCHARS(S) S 101 10.3 
NCONC(L1 L2) S 104 6.2-3 NCONCl (L A) S 104 6.2-3 NEQ(Sl S2) S 55 5.12 
NLISTP(S) S 55 5.11 
NTH(L N) L 7 --6.8 
NULL(S) S 12 5.12 
NUMBERP(S) S 61 5.11 
OBLIST(A) S 2C 
OPEN(FILE OPT N) L 4G 
OR L FS 67 5. 13 
OUTUNIT(N) L 4E 
PACK(S FLAG) S 107 10.2 
PLUS L S 63 13.7 
PP 'L NL 92 14.29 



PRINT(S) L 4E 91 14. 19 
PR INTDEF (S ) L 92 14.38~'39 
PRINTL L L 4E 
PRINTLENGfH(N) L 4E 
PRINTLEVEL(N) L 4E 14.19 
PRINTl-SP l l 4E 
PRINTPOS(N) L 4E PRINO(S ESCFLG PPFLG) S 4E PRIN1 (S) L 4E 91 14.18-19 PRIN2(S) L 4E 91 14.18-19 PROG( ••• ) FS 80 5.6 PRChN L FS 54 5.6 PROGl L S 54 5.6 PUT(A P V) S 17 7.1-2 PUTD(FN S) L 73 8.4 PUTINT(S X FORM) S 7 QUOTE ( IS) FS 22 5.3 QUOTIENT(N1 N2) S 63 13.7 RATCM () S 4E 90 14.11-13 READ () S 4E 90 14.10-11 0 READe () S 4E 90 14.14 READPOS () L 4E READVISE 'L NL 131 19.8 REBREAK 'L NL 5 127 15.22-23 RECLAIM(N) S 7 149 10. 14 0 REMOVE(A L) L 56 6.4 REMPROP(A P) L 17 7.2 RESET () S 5 121 16.13 RETURN(S) S 81 5.1 REVERSE(L) S 56 6.4 REWIND(N) S 4E ROLLIN(N) S 4F ROLLOl1f(N) S 4F RPLACA(Sl S2) S 101 5.3 RPLACD(Sl S2) S 102 5.2 RPLSTRING(Sl N S2) S 109 10.7 RPT(N S) S 7 8.10-11 RPTQ(N IS) NL 7 8.JO-11 ~ SASSOC(A l) l 58 5.15 SAVEDEF(FN) L 73 8.7-8 

- • SELECTQ( ••• ) FS 53 5.4-5 

" 
SET(A S) S 25 5.8 SETQ(' A S) FS 26 5.8 SETQQ(A S) Nl 5'4 5.8 SIGN(N) L 7 SPACES(N) L 4E 91 14.19 0 STRALLOC(N C) S 7 STREQUAL(S1 52) L 108 10.5 STRINGP(S) L 108 5.11 SUBST(A B S) 

S 56 6.5 SUBSTRING(S Nl N2) S 109 10.6 SUB1 (N) S 62 13.3 SYSERROR(ERRTYPE FN ARG FORM) L 5,7 SYSFLAG(N) S 4D TERPRI () S 4E 91 14.19 TIMES L 
S 63 13.7 TRACE 'L NL 5 127 15.18-19 UNADVISE 'L NL 131 19.8 UNBREAK 'L NL 5 127 15.21 UNPACK(~ FLAG) 
S 107 10.2-3 UNSAVEDEF(FN) L 73 8.8 UNTRACE 'L NL 5 VIRGINFN(FN) L 129 15.23 XCALL(FN L) 
S 7 ZEROP(N) 
S 62 13.4 
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