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__________ C P-6 __ LISP _i~ _based __ o_~ __ LJ_Sl' _____ f 3, a LISP _s~_!>_!_~~--!i'l'-1 t ten . i_~ F QR!RA'J. __ _ 
Except i n t he are as of memo r y man a gem en t, break key ha 'l d l i n g . and 
I/0, CP-6 LISP is almost identical functionally t, the FORTR~~ 

.... _ _ _ ___________ ve rs; _on•·-·_ Jh~ ... fJ rs t __ y e_r:_~_jQI} .J l.l SP FJ L w~_s __ ~_rj_t t_ ~J'LJ ?ZD .... 71 ... a_r:i_d ___ '-1~-~--..... . 
by now been delivered to about 1no different cJmputer 
installations around the world. 

LISP F1 was a LISP 1.5 system <with some extensions) ~ut has n~~ 

been almost completely rewritten into INTERLISP standard. CP-S 
LISP is (almost) a subset of INTERLISP as defined in Te 74 or H3 
75. In addition it is about 3 - 10 times more effi;ient th3t 
LISP F1 and is easier to implement (as it is codej ii a more 
structured style). 

As a users manual, Ha 75 is 
with the system) and in 
INTERLISP are reported. 

referred to (and delivered together 
this guide only differe,ces fro~ 

Some of the tune ti ons in CP-6 LI SP are coded in LISP and in th!! 
following i t ; s assumed, th at all those LISP-oacka~es are 
included in your system. (Check with your i~stallation 
manager!>. 

LISP may be invoked with 
!LISP. __ arid the library <which contcHns many of th~_ fJnct;gns 

described in this manual) ~ay oe read in with 
(INPUT (OPENFILE 'LIBRARY.LISP)) This file will cl~s? itself 

···""·ti~.n_fjr'lis~e9. Once _the Li.brary has been r_ea:L_Jl'l~ y,u 11ay ~-~..,'--~ 
clean LISP memory image, and avoid hav;ng to reread th!! library. 

-



small integers 
··- -·--·- -- ·- -·-·--- -···-·---- -·-- ----

CHAPTER 1 

PRIMARf OATATYPES. 

range -10239,10239 a value which is 
___ deper:de _r:it _on. .. th ~-- ll!emory ___ J~ _J;_~p j _~d ___ Qy _____ ~ -- ___ _ 

the code portion of the LlSP int~rpreter. 
large integers a full · word signed integer Quanti~y. _ . 

_______ _,aLf anu ~ at oC--"11"-- -- ___ .J1~ xi •u~ _ r:i_um_b e i: ____ 9j ____ ch ar act e r _s __ j_j ____ ~5_5._3_5.. __ ______ _ 
strings given as "THIS 1S A STRING", 

floatin~ numbers 
lists 

with a maximum of 65535 characters. 
DO NOT EXIST. 
given as (A 8 (CD)) etc. 

-- --- -- ------ ---- - -- -- --- -- ---- -- -- -- ·· · ·· ····--- --······ - -·--- --- --·-- --- ~--- -- -- ------- -- ------ - ---··· ···--- .. -· - . .... 

---·- - - -- ----- ---- ·- - -- ----- - -- - .. .... --- ---- - -·--~- - .. - - --· ------ --- -- - --- ·-,-•--- - ------- ---- --- -- -- . 

·----- -- -- -- - --- ----·-- ·-- ··-··- . . ·------- - -· - - ·-- --- - - -- -- - ·-·-··- -- - -- ·---- ··- -

1---- - - - ------ .. ··-·- ··- -- -- ------ --·----

e. -- - · ··· ·-- · . 

~-- -- -- - - ---· • 
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CHAPTER 2 

__________ ____ ___ _____________ _ ____ _______ ... _ I _ _N TE RN P, l ___ RJ P ~_E__SENJ_~_IJ _O N $. -'---- ______ _________ ______________________________ ____________ _ 

A more complete description of the internal representations is -
, ___ _ ___ gi ven ___ in ____ th e _ __ i_mpJ.cem ent _a ti on _ _ gu i_de _. __ __ He_re __ we __ o., lY _ giveth! _____ __ ______ _ 

information needed for a complete knowledg! and usea~e of CP-6 
LISP from the user's point of view. 

- -- --- ------ -- -·--·---·~ - - - -····- ----- ·--- -··- -··- - --
a) The ADDRESS SPACE. 

The address space is shown by the following figure: 

fixed memory dynamic memory 
1---------------1------------> ---------- ----- <-------------"".[ · 

small integers chars for strings lists, at~ms, strings 
and big i"lt!~ers. 

The dynamic area of memory grows and shrinks as neces$ary t~ 1 

accomodate the users programs/data. The total size is li~ited _bf t 
the size of the instruction segment, and Jser or i,stallatio, 
defined memory limits. 

-

---- -- b) Lj t _e r al ATOM s_. ____ ---------- . --------------- ----------- ----- --- -- - --·-------- ---- - -- •----· ···---··--·-·--·--- ·--···· ··- ·-- ·---·-----·-·-·---··· 

ATOMS are represented as a "three-point~r record~ with so~! 
___________________ add i_ t ion a l ___ i n f_o r ma t __ i on which will not _ gene raJ_l y _int e_r: e s_t _t ~-e _ C_F>-:-!> ___ _ 

LISP user. 
The global value of an atom is stored in CAR(atonl • .. CEVA~l 

______ --- ~ ~-~-~-k _s_ f_o ! __ ~ __ b_o u n _g _:-! a ~ u~ _3 ~ F O ~ E .. a glob a _Ly~ J ~ e __ :_ _~_s ___ i '! __ LN J__E R_L..J -~ :> • 

but in contradiction to LISP 1.5). A glo~al value flay be set· 
either by SET/SETQ at the top level, or directly by RPLACA. It a 1 

_________________ gl _oba l _va _lue _ has _ not. . been --~s s ~ gn~~ -' CAR$a_ t O!L poi Qt s _·_t ~: _t _k!__~- -at o 11 _ 

NOB I NO. 

PROPERTY LISTS ~-- ----- -· 

The property list of 
. _ -~-e _ any __ LI_ ~ P . o b j e c ~ • 

an atom is 
0 roperties 

stored in CDRCato11t>. This ca, . 
are nor11ally access,1 by th! 



functions GETP and PUT. 

______________ __ PRINT NAMES 

The PRINT NAME of an atom is pointej to by a <non LISP) : 
, ___ ________ p_o inter in _ t h_e __ at om __ r e co rd, in _a ___ ina_nne r __ .s i_ mi_L a r t o __ t he __ s_t or_ag~ of . __________________ ____ _ 

a string. 

1 _ ___ ____ _FUNC T.I_ON _ DEFINITIONS ____ ------ --- - -- -- -------------------- - -------

I-

1 n INTERLISP each ato ■ -record also has a "fu~ction , fi,ld~ 
called the function cell (Ha 75 page 4). In C?-~ LISP user 
defined functions are storej as LAMBDA or ~LAMBDA ex~ressesions 
on the fNCELL. A SUBR or FSU3R is recognized by •~randing' th~ 
atom-pointer itself but _ jn order to simulate the - facility ~f 
~aking use of "free function indicators", GETD is 1efined . t~ 1 
return (SUBR. FOO) if FOO is a hand codej SU3R, and (FSUBR. 
FOO) if it is an , FSUBR. 

The for~s (SUBR • FOO) and (FSUBR • FOO) are simulated functio, , 
indicators and legal function arguments to APPLY. 

Example: 
,___ _ _ _ __ ____ ___ <DE_ KAR ( X ) ___ ( __ CS_UB R __ .. CA R) __ XJ ___ _____________________________________ ____ ______________ __________________________ _ _____________________ _ _ 

This definition of KAR causes KAR to jehave exactl~ - as CA~ 
1-- - ---- _________ ind e pen j en t_l y ____ o t ____ whether _____ CAR _ h_a s J>_e_~-~-_ _!'_e :1 e ti n ~d _ t o _ s_~_!' eJ_ ~_i _ _:>_;_ 

else. 

c) STRINGS and SUBSTRINGS. 
-- - -··--- -- --·-- -- ---··-- ------- - - - - ---

STRINGS and SUBSTRINGS are represented in two parts~ th! stri,g 
1----- -- ---- ---he___!der, which contains a __ length and __ a _ <non _ LIS _P) __ p:>_inter to the _ _________ _ --- --- --- - --- ----· ----

actual characters which make up the string. 

f---- -----· -· _____ __ _ _ _ __ :-____ T1o1_Q__c1_i _tf_~r-~_"!. ! ___ st r:_i n_g! ___ '!'_ay _h_a v ~--!tl _e ___ sa m~-- prJ l'lt _ ~ a me_ • . ___ _ __ . __ ....... _____ . 
- A string's value is always itself. 
- A SUBSTRING cannot be distinguished from a normal string. 

_ _______ __ __ _ _ _ ~ --~ _S U_BS_.HU "!_ G_ s_h ares _ c Ila,: ~ct ~ ~-s _ 1o1j__!_h __ t _he _ pa_r _e_ n_t __ s __ y_i -~g_._ __ __________ _ ___ ___ . _______ ____________ _ 

- - . - ---- - - -- . ------- -- - - - - - -·- - - ··----,, __ _ ------- -- --- . - • - --------· - - --·- ·- -- -···-·-· ·- ---·-- - - -····- . - ···-· -·•- - - - --- ·------ - ---- --- -- --- - - - - - -- ~ - -- - ---- - -- --------- - ·- -- ·· ~- -· 



-
d) The SYMBOL TABLE. 

- -- ··-· - . - ·-·· -··· -- --- --· - ---
Th e fun c t i on 

( OB LIST) . 
______ _____ returns the _actual _ OBLlS _T, ___ as __ a_ J _i st _ of li st _s _- __ e_ach _:>f __ which is __ _ 

one of the non-NIL buckets in the hashed sy•bol tajle. As this 
is not a copy, care must be taken when doing operatio,s on this 

____________ l i st• ---- ·--·-·-·· __________ . ______ ________ ... ___ ---·-···· ... ____ . __________ ., __ ·-·· .. .. ·---·--··-· ___ --·-· ..... --- - ----- ------ ·-··· .. .. -··•···-··- - ------- ___________ ., ... ··-·····•--·-·-----·-··---

e> The AUST. 

- -- - ·- --- - ·- ·- - -- - - ····- ---- ----- --------------- -------- ·--•· ··- -------- ------- -- - -· ----·-· -·------ --- -··------•-- ··· --- .. ·--- --- --···-·- ·-- ··- - ____ .. ____ _ 

··-··-.. --···- - --- ---- ·····--- ·-------- -·- ·•·-----.. -- ---•· ··• --- _____ ,. _________________ ,. ____ ----------- ..... --

--·- ------- --------- ------- - -- -- -------- ----------· - ---- ---------· 



Variable bindings are st~rej in an associatiJn list (as in LIS> 
1.5) but this list simulates a push down stack (as in INTERLIS>) 

_ and _is _ implicitlygiven tJ EVAL,_ APPLY and _EVLIS. _____________ ___ _ 

The function 
r-- ---- -·- -- - -- - - -- -- --'--<~A=LJ_U .2_ _ ___ __ _ _ _______ _____ --------- ----- - ----- ------- ---------- ---- ------------------ --------- ------- - - ------------- ------ ------------- ---- --

returns the _ actual association list. 
If evaluation is to b! performed in some spe:ial r variabl! -

-, 

r--- - -- - - _ envi ron11ent ys~ --- _ __ ________ _________ __ ________ _ - -- -- -- - -- ----·-----~ ·-------

CEVALA s assoc) - as CEVAL s> but uses 
assoc as the push jown stack 

(APPLYA fn l assoc) as (APPLY fn l) -"-

Ex.: A "safe" definition of GETPQ may look like 

(OF GET?Q(A INO)CGET? CEVALA A (CDDR (ALIST))) INOJ 

I.e. the rebinding oi A and IND, here done by GET>Q, is n~t 
seen inside the evaluation of A. 

f) LISTS. 
1-- ---- - --- - ---- --- - -- ---- - -- ----- --- - - - -- --- ---- - ----- - - ----

A LIST is represented as a two pointer record, th! first fielj 
being the CAR, the second being the CDR • 

.--- -- -- ------ --· --- ---·------ ·------ -- -----••,.- __ ,. ______________ . -·----•-<••------- --- ----- - ·-~-------- ----- - ------- ----·- ---- ---·-··----
g) NUM3ERS. 

~ _ _ __ _ __ The _value of a __ sm_all int"er is _ the _value ___ of __ the __ f.pi-i _ter __ wit_h __ :t ____ ________ _ ____ _ 

proper offset subtracted. The value of a big inteier is storej 
in a fult word hidden from the user (~ut founj t~rough its 

___ po inter __ val u e )_~- - - ___ _______________________ __ __ _ _ _______ ____ __ _ 

- --- ·--·-- - - -- -·- · --· ·- -- -- -·- - --------· -- - ---- --- ----- --- ---- --- -- -- ------- --- --- --- --- ---- - -- --- ---- --- .... -- - ----

----- - ---- ---- ---- -- - ----- ------------------- ·----- - - - -- -- - . - ----------- - ------------- --~ - - ·-- ·---- ----- - -· · ---------~. ·----- -- - -- -- ------ - ---- ---



-- -
-- ----·------- -· ·--· ·- - --- ---------- --·-- --· - ··"···· ·- ---·---- --- ·- -· -

CHAPTER 3 

. .. ---------------------------- ---~- -- ----- --- -- -- -----________ P_R E OE_F I NE o_. AT OM s ________ ---
Here is a . list of those atoms which may be of interest 
for the CP-6 LISP user. 

NIL, T 
------ - ·-------- -

These aton~ . can not be destr~yed by an, 
functions such as RPLACA etc. 

_ ___ _ _ ..f'IO E!l N D __ ____ __ i_s_ stored in ___ c_a r of __ u n def i n e d __ at oms. __________________________________________ _ 
ADVISEDFNS List of advised functions. 
•BACKTRACEFLAG if true, eval-apply will store forms un~er 

execution. This is needed to perforn the 

•BACKTRACE 

BROKENFNS 
USERFNS 

CURFILE 

• P R I N TL E V EL 
•LASTERRORN 

command BT Cbacktrace> inside a break. 
List of forms under execution if *BACKTRACEFLAG 
= T • 
List of broken functions. 
List of those functions which have been defined 
before the first time (CURFILE file) was 
performed. 
name of the current file (used by th~ ~,KEflLE 
package>. 
The printlevel used by TRACE. 
The most recent error number {NIL if no errors 

-·· ·· ·--- ···-··-· ··. ·•-· ·· ····-· -- -

__ ____ _ _ ____ ___ __ h ~y_e __ Q_..f~ur red> • - - -- ~ --- _____ ______________ ______________________________________ _ _ 
HELPFLAG If NIL, the break package will not be c3lled 

on errors. 
·- -- - --·----- -- ------·---- --- - ----------- -------------- ---- --- - - ·· --- - ·--- ·· ··- - -·- ---·--- ·- ·--- - - - -·· ·-·- - -- - - - -•· -- ·· -- ------ -----·- - -----

~-- --- -- ·--·-- -- ---- --·· ·· -----·- - --------•- - -

- --- ----- - ---·- - -- -- -- - - ·- --- ----~ -·-·------- - --- ------ ·-· ·-··---· ----



r- ------ - ~ 

---- - ----- - ----- -- --. -- · ....•. -· . . - ---
CHAPTER 4 

1/0 HANDLING 

Though CP-6 LISP was designed to be as true a subset of INTERLIS, 
j.t s ___ po s sj J>J e , ___ t_ti_e __ r_~-- ~ o _ e _x is _ t _ some . mi nor di f fer _enc es. M :> s t _ oJ ___ t he ,n 

have to do with I/0. 

X 
• 
" .. 
CJ 

··- ---- - - •------ -•-·-·-···--·- ----- - - ·- - ·- -··•--- ---·····---·•------ - -- --··-·- · .. - ------· --·---- - ··- •-· -··--- ------------------------ ---

for dotted pairs. Must be separated by blanks! 
A•.• which can not be interpreted as •a dotted ,air' is 
read as an atom. 
escape character 
QUOTE character _ 
string character 
super brackets 

Al l these ch a r a c t er s work i n the same way as t hey do i n - IN r ERL IS :, .. 

\ 'rescue character'. When this character is seen in 3n 

s-expr by the read routine, LISP F3 will ent .er 3RE~< 
with FORM= 's-expr. (Useful for user-replacement 1t 

- ----- --- -- -·-·-···- - ____ read-ti mel . _________ _ ___ ·- -- ····- ··-· -·---·----··----• ---··-·•·--------·--···--·--· --------·-·----. 

The "meaning" of all characters are stored i"l a tabl:? · ,hich · is 
accessible by the function 

CCHTAB x> Read the type of x. 
CCHTAB n} Return the current representative of class n. 

- -- ---··-- -·- -· ---- --- -- -- · _________ ., _________ _______________ .. 

---- --- --~--- --- -- - - CC H_T_A 8 .. x _ n > _____ Chang e __ t_h e ___ ty _pe o.f _ x ___ to n • ___ R_e_t u r.n s_ old t y P~- - _________ __ __ _________ -------- ---·- ---

CH TAB uses the first character of the atom x. 

- - ---·······- - --- ·•---·---------- -·---- -- ·--- ·-· •· - - -- ------- - --·--- ------ -- - --- -- -···--- -- ------- ·-- --- ---- ----- ·- ---- ···------ -· -----·-·----- --···· ·- ·-• ·- .. ------- - • - ··- - --•-------·- - - - --- ···•··· ·-- ·- ----- ---··-----------·-· -------- - - -

http:�-,_....�.�


-
!- ·- -- ---- -- -·· - -- --- -"· •-·- - ·--·-- ---··- ·-- - - -· ··--- -•-- --• -··--- ---· -- -· ·· -· .. --- --. .. ··- ---- ... " ••--. ... . -· 

The following character table is standard. 

--- - - - - --- - - - -llil - --- --- -~~ ---·---·. --- ---- . -- - - -·- -- ·· ··- ··- ·•- -· -- · ·- · ••--- --·· --- ···------ ---- ----- ···- -·- - ··· ·- -

1 space 
2 ( 

··- 3 ·-- -- ... ) -- -- -- ·--·--- --------·-· --------- -·- · ... ····-- ··-· -·· - .. -· .. . -- ···--··-···- - ---··-· ·----..... ·•-·--· - ·· -·----····- -· .... ·--- ...... ·-·- · . . 
4 
5 

( 

] 

-- 6 --·· ·· .. 
7 
8 
9 
10 
1 1 
1 2 
1 3-22 
23 
24 

user break 
• 
alphanumeric 
+ 

0-9 

rescue character 

Ex.: If you want to have Sas a super bracket, and J as an 
ordinary letter do: 

CSETQ TYPE (CHTAB 'XJ (CHTAB 'A) 
____ ___ li_HT_A B _• S_ T Y_P E ). __ _ --- - -- -- -- - ---- --- -- - ------- ·-·---- --

and if you want to have• as a break character do 
(CHTAB •• 8) . 

a1.J~r wfl_i_tl) __ Jt•~ ---w_iU _ b_e _ _..r_ea~ _a~ __ t)J _e _thr _e_~ __ ato111~ A • _3 S!parat _e ly • . _ _____ __________ _ 

Note that when LISP is orinting or making a strin1, and . wishes 
___ _________ __ to . ___ print a_ ch a rac t e_r cl a_s s _ .. 2-7 , _ _ 9 _ or _ 2 3 ___ it w i l l __ us _e _the _ l _a~ t _ _ __ __ _ 

character to be defined as this class. Thus, if o,e makes $ 3 

right super bracket, it will .become the "current reJresentative~ 
_ _ ___ __ o~·_f .! _tl_~--r_ig _ht _ ~_u p~r __ t,? _ _r_E~<_~ !._ ___ ~_ljl ss , _ a ng _ __ ,,d H. · be lJ s e.;L i .".'., ~__rj l'l ti :H . _______ _ 

immediately thenceforth, even if ) rema~ns a super Jracket. If . 
the current representative of a class has its class chinged, LIS~ 
will hunt for another, and replace the current repr!se,tativ! if 

··-·--· - ·-·it ·-can·. --If there is no replacement available, it iJHl us~ 3 

blank. 

c;. 

• 

.~ - -·•i-,. 



,------ -- - --- - ---- - --------··--· - ·- . -- --•· ··------ - ---· -- - --- - - . ------ --- - -

c> lilt Q~Lali¥D~i 
CP-6 LISP provides access to the basic CP-6 op!rations on 

. ., _____ ___________ ___ se _quentJ .. ~ _ _t __ _tites ___ (devi _~~s are treated as sequentictl fi~ _es); __ t_h,at _ 
is, opening, closing, reading and writing. The functio~s orovidej 
are similar those of INTERLISP except that file ver~i9n nu~bers 

,-......... ____ ___ are ~cg __________ ~_yppo__!:_t _e ____ d ____ a __ n_d ______ I~ 0 _ _ is ____ record-oriented ___ nth er _____ th :t "I •_ 

character-oriented. Both these INTERLISP characteristics could be 
simulated with LISP functions using the primitives supplied. , 

; 
------ ·- ---- -··- - ---------- - - -- · ----·-· . --- - J 

,__ _ ___ _ _ _ H_o_w_~_v ___ ~~--~ -------~j!'__CI! __ --"'----~- ------a r. e _ d e __ a l _i ng ·"-w i t~-- sequent La_! _ _ fJ ____ l_~-~--~--..!N TE~!-J S_:,_, __ _________ ----- --------------------------- _____________________________________ _ 
character-addressable files are not implementej and only 
characters within the current record may be r!ferred to. 

CP-6 LISP maintains a special file whose name is T, (actually 
two files, both open to device ME; one with access INPUT, o~e 
with access OUTPUT> • This file cannot be closed or reassjgned • . 
An EOF or any other . 1/0 error on T results in an exit t::> I9EX. 

As in INTERLISP, there exist two special = files, the primar, , 
input and primary output files, which are initially assigned tJ • 
T • .. All I/0 operations, unless otherwise specified, take place on 
these files. 

The high-level read and write functions use a ~curre~t : 
- -- - --~ --o._s _____ i_t__i____Qn" in the (LL e ______ b u_t f.e_r s, __ th i___s __ b ~i r_:i g __ t_h_~ _i=_O l _u_m_"l__ __ p~_s__i~_i..9 n _-__ ::> f _ _ 

the next character to be read or written, and refers O'.llt = t:> . its · 
position within the current record. Functions are available t::> 
ma ni _P_l!l .. ~!.~-----L~~----~-1?. ___ A_~ __ ~~-l t, __ J __ h e __ print _ _buff e __ r ______ h as ___ ad L~ ~ .... tit .. ;,J_e. __ _l !?J t : ...... 
and right margins <such that O < left margi~ < ri~ht margin<= · 
buffer length>. 

- - - - - - - --- -- ---- -- ---- -- -·------- - ---- ----- - ------------- ~ --- ·---- - -- ----·- · .. -- - · ----- ---- -·----- ------ ----------- - --- ----~- ---·-·-. 

!-- ----- --- -------- - - - - - -- ------- -------- ··--· ---- ... -- ----·-· -- - ··--- - --- - - ·--- --- --~-- -- --- ---------------------- -- - -- ---- -·----- ------------- --- - ----- ----- - ------ --- ---·-·--· 

--- --- - --- ---- •· ···- ·-----·-- -- ---- --~· •···· --- - --- · ·· • - --- . ·----

- -- ----- ---·-. --- -- ---- --- - --- ----- - - ------- ·- ···· - -····- -- - -·- . 

,__ ______ - - -- - - ------ ---- ------ -·-----· ·------ -·-· · ··-·- • ·· ---- ·-•· · - --- - --- -- - --- ---- --- ----- - -- -- ·-- ----- ·---~---- ------. ----·· ·- --- • - -·. ··--- -- -- ----. -------- - - - ---------- ---- ------ ---·-- --- - --- -- ----- -- -- -



-------------------------------------------------------------i 
- -

- --- ---- ------ -- - -- - ------ - ·-··- - -·-•- -

---- fU NC Tl ONS 

- - ___ ____ ___ (fULLNAHE file recog_l __ _______________ _ 

Returns the fullname for the file whose n3me is th! printnane 
__ _ _ __ _ gf file <a fullname is the _full fid _for _a __ file _or dev;c _e>_. ___ Jhe 

parameter recog may have value NEW or OLD COLDEST is ::,rovidej 
only for INTERLISP compatibility and is equivalent to OL "D). If ! 

__ ___ _ ru._99 is NEW, any syn tac ti _n _t!.y _____ y _~ __ l_i Q ____ C_l:'~_.(> __ J _i d_ wjJ__l ;_d :, ___ J::,_r_ Jj J _e ; ___ _ 
if OLD, a TEST open _will be performed for disk files, an LDEi ! 
sought for $treams, and a validity check ~ade for devices. NI_ . 
will be returned if the check fai t s. The jefault for rec::,g ii 
OLD. 

EJCamples : 
-(FULLNAME 'TESTFILE) 
DP#OISK/TESTFILE.PROJECT 
-CFULLNAME 'LPi 'NEW) 
LPD1aLOCAL 
-(FULLNAME 'XX01#) 
xx 01 # 
-<FULLNAME 'JE) 
J Ell 

-- - - -- -- - -- - ---- --- - - - •-- -·- - ------·- -·- ····· . . . ----- ----- -· ··· -- - - ·· 

-- -- ··-- ------- --~ -- - --- - -- - - -- -

-- -- - - ---- - - - --- --- -·- ---- - ··· . • - • 

- - -- ·----- ------. - -- - -· ·- -

·- · ---··----- ----- ---·-· - - - ···--- ·····---- -- ·----· · · · -· ·· .. - - . -

• 

http:de.vic.e>.�


- - -·· - ·- - - -----· -----·--- --- --- -- - - --- -- - - - - ---- -
(OPEN Fl LE file access recog bytesize recle~gth) 

___ Opens _ .J i le ___ j _f__ __ (Fl,JI_LNAME ____ f_i_le . r_ecog) . su.cceeds, _ __ i !'l a __ 1110_:t __ ! _ _ -- - -·--·- - ---- ···-- - -·-- -
specified by access. Legal values and resulting CP-5 file access 
modes are : 

--,-- - -·---- ·--- - - - ·--·- -- - --- - ·- -- ···------ - - ·-- ---- ·---- -~ -- -----·-- --
access I INPUT. OUTPUT APPEND 3 J T\i - I -------·------------------------------------·-·---·---------------

----- -- -~CP-6 
mode 

I FUN=I _N_ I __ F UN=C_REA TE, __ I_ __ F UN=C RE ATE, ____ J __ F UN= U_:> DATE.__~ - --- -- -

~ ----·- -

1 I EXIST=NEWFILE I EXlST=OLDFILE I 

If NIL, the default is INPUT. 

The parameter bytesize 
compatijility, and although 
positive integer. 

is provided only fJr INTERL1S~ 
ignored, must ~e either ~IL or a 

The parameter rec length specifies the s i ze of buffer to . ~e 
allocated for the file, and thus the maximum size of record which 
may be read or written. The default is 256 characters. 

OPENFILE returns the fullname of the file opened. 

_ ___ _ _______ E_!. ~_m_p_l es: ____ _ _ ____ _ ___ _ _ _ --- -· --- -----·-·--·--- - - -

-COPENfILE 'TESTFILE 'BOTH 'OLD) 
DP#DISK/T .ESTFILE.PR0JECT . 

____ ______ _ ______ - ( OPENF_ILE tl 1_ 'OUTPU T ) _____________ ___ _ 
LPO1# 

---- - --· -- ---·---

1--- --- ------··•· ·· .. . - ---•--·· -·-- - --- - ·----· ------ -- - -- --- --- ·---·-- --·-- ·•··-- - ··•-•-,- ---- - ---···-- --·- - -- -- ·-- -•- -•--- --- - - -- -- -

- - ---- -- --- -·-- ·-- - -- - ········-- ·- - ---

-- - ----- --- --- --

- - - -·- --- ·- - ---- - ~ -- --- --- -- ----·--- - -- - - --· ---,. -·-·--·-- - ---·--- - · - -··--· ·- ·-· ·- --·-·----·~---- ---·---·-·· ··- ·- - - ·- -----·-·····- --- --- --- · ----··----- -·--- - - -· - - - ·- --

--··- -··· ·-·- ·--· ·· ---- ·- ···- ·--· - ---· --- -·--- -··- --·- ····- - --·•--·--- - --- ·--·· ·· · ·- ··-· -- ·- --- ---- --·- -- ·-- ·- - - -· - ---- -·- -·· -- - ·-· ----·· --- - ·- - - -- · - - ·-- -~- ·· -·-·- ---- -- - -- -- -- ---- --- -·-----~-- - -

----- ---- ·- -------- -•·- · -- - ·•- --• -- - ·----- -- - -- ·-"' ·-·-· ·--··-· ·---· ·--·- --·- • --·-·- ·--·-·· ··-----·--·-- ··-·-··-··---·-·---·--•------ -- - -·---- - - - - -- -- - --· --- --· - -- . --- - ·-· ·- ·--·--·- ··- ·-· --- ---- - ······· -- --- -~---- -- ·- -- ·-- -- -- -·- ----· --·- -~-·- ------- - ···-·•····-- ····- ·J--

http:�.---.._-------------._----_.._------_._.".__.._--_.----_�._--_..�


- -
-- -- --- --------- - -- - ·-- ------- ---···· . -

(CLOSEF file disp) 

C\oses file (which 111usL _Q_l! __ open _)_; ___ if __ fi_l_e _i~ NIL, the~ i~ wql 
close the primary input file if this is not T, else iJ ~ill clos! 
the primary outout file if this is not T, else it simoly returns 

o--- _ ____ NIL. It the primary input or OlJ_tp JJ_t ____ f j_J ~s -~.r:~ close _~, eith _e_r :)f _ _ _ 

default as above or explicitly, the primary file is set to T. 

-

,._ __ _ __ _ ~ T~h~e_Qa ram et er • dis p is the di spo sit i on __ t o __ be __ used, _ _l_e_;1_a l · va l_u e_s · ___ ______ . __ _ _ ___________ . ___________ ·- -·-··· ... -·•·-- __ 
are REL or SAVE (de1ault is no specification, use systen 
defaults>. The fultname of the file is retur,ed. 

Examples: 
-<CLOSEFJ 
DP#DISK/LISP_OUT.PROJE~T 
-(CLOSEF 'TESTFILE 'REL> 
DP#0ISK/TESTflLE.PR)UECT 

(OPENP file access recog) 

If file is non-NIL, it will be tested to determine if it js 
open with the access and recog modes specified (if NIL these will 

1-- _ __ __ _ n_o.=_c.t _-' bC...CeC...........-'--t-"'-a-'k--'e_n_--'- i -'--n'-t--'oc...____ca cc oun t}. ___ The ful _l name __ _ i s __ r et ur ne _j __ if -· open, ___ _ 
otherwise NIL~ . 

If file is NIL, a li ~!__Q_f_Ji__l es _ o_pen with the access _ a.,_;i _rec;>'J 
specif i ed is returned (again, if NIL, these will not be cieckedl. 

EJtample: I-- -- -- - - ---'- - __,_~--"-- - -- -- ----· ---- --·------ ·-· ·-- . - -•·- . 
-(OPENP) 
(OP#DISK/TESTFILE.PROJECT 
-(OPENP 'LP 'INPUT) 
NIL 
-(OPENP NIL 'INPUT 'OLD) 

_ _ _ __ _ _ _ COP#S Y S /S TA_NDA RD. LI BRA_RY) _ 

LP01~LOCAL DP#SYS/STANDARD.LI3RA~Y) 

(INPUT file> and (OUTPUT file) >--- -- - ----- -·---- ---- - ---·- - ------~ -------- - -- .. --- ---- .. 

;. __ 
---- · - -~c11l·- ·---··· ---· ----------



,.~_._, 

- -- -- -• --- ------ --· - --- -- ·--- --· - · 

These change the primary input or output file to file, whit~ 
must _b_e __ op_en. _l _f _file is NIL, the setting is "lot alterej. The olj 
value is returned. 

11- -- - --~ ----· - -- --·- --------- ---- --

----·- --- -~----- -- ·'"··--· ·--· - ---- ·-·· · ·•· .. - --- ····-- ------------ - - - --------- --

----•------ - --·- - -- · ··- ··-···----- ---------

-- -- - •-•••-- •- -- -- - - -- ••·••••--•••- ••- ••-••" ·••-- •- ••--•• - ••- ·•-<>•--- -••- -- -•-· ·-- •••-•----• -- -- - •- •••- •-•• •••- •-••- - -•••-- - ---- --••---- - - - ---- - -- --

,---- - -- -- - -- - --·---~- --------· - -· --- ------- -- ---···--- -- -- - -- --· ·····-· ··- -•·- - -- -- --- --------------- -- --

- - - - ----- --- ---- - ------- -- ---- ---- ·--------- -- ----- .... ------- - .. - ---- -------- . ----- ------- - - - . ·-- --- ---- - - -- - - ---- ----.----- - ------ - ---- ------------- - - - - ~-

________ _. ________ ···-- -- -- -- ·------ · ____ ., _______ --- -- ··-· ·- · -·•- --- - ·-·· ··- ·- •--- ··~---- ---· -•---- --- - ---- · ---- - ---- - -- - -- - - ------- -- •---•-

-- -···---- - ---··-- --·-··--·- - ------ ···- ·~· -- - --·- ·--·--- ----·- --· --- · ····-· · --- ·- -·------· -· ·- - - --·- -- ·-- -- -- --- -•·-• --- - -- ------~ - -- ·-- -·- -------- ----- -- - • 
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-
11- - - - - -- -- - -- - -- - - -- -- - ··--·--- - -- - ... -- --· - - · ····---- -· - -

(REAOPOS n) and (PRINTPJS n) 

- ---- -- - ~ S~e~ts the "current p os Hi on" with i n_ tb _e _ bu (J_~_r __ f_o[ _ the __ p_,:i!llarr _ 
input or output file respectively ton (note once again that this 
is a position within the current record). If n is NIL~ the valu! 

,---- --- - - ~ ; __ s________no_t ~J_ t..e.r..ut. _.I J:1...e __ o.l...d_v..a..tu_e __ _ts _ re_tu~r:,ed. ________ ___________________________ ____ _ 

• 

Ct.EfT,..ARGIN n) , and (RIGHH1A f!_G IN _n) _ - ·-·-- --- - -- - - __ _ _ __ _ --- -- -- ·-- ---- ---- - - -·- -··- ·····--·--· 

Set the left or right margin of the current pri11arf J~tout file 
ton. If n is NIL, the setting is not altered. The ol1 setti~g ii 
returned. 

(PRJNTDEPTH n) and (PRINTLENGTH nl 

Set the maximum depth in a list to which the pri,t routin!S 
will go _ b@do,:e printing" ••• ", and the 11axi111um length of a list • 
which wilt printed before terminating with"---". This parameter 
applies only to T, and will be ignored for other fiJes. If n is 
NIL, the value is not altered. The old value is returnej. 

1-- -- - ---- - - - --- - - -- - -- - - - - - - -- ---- -----·· -----·-·----- - -- ------ - _ ___ , __ _ ·-·-· ···- ·--·---- ------------- --------- - -- - -~ - - ----•---· ---
( BU f SIZE file) 

R e t u r n s t he b u ff e r s i z e o f f i l e_; _ i _ f _ f i _l e . i ~ _ _N I _L , . t h e:, _ a ti ~ ! . ~ L 
the buffer sizes for the primary 1nput and output files Ii 
returned. Since T has two ~uffers, file=T returns 3 li~t of th! 

1 __ __ _ _ __ 1_· n put and output b_u ff er s •~---- ------ ____ . ... ________ _ __ 

---- --- - -~ < G=i;JB .E C f i le) _ 

The file must be open in access mode INPUT or a)T~. The next 
_________ _ __ r_ecord _ is __ read __ into _____ the _Ji le buffer, :jestroying the Hevious 

contents. GETREC returns a substring of the buffer which is th! 
record read. If this substring, or any part of it, is to oe 

,- - - - - --~ k_e= p t ., i t s ho u l d b e c Q i:>.i ~ g, a s f u t u re II O o p e r a t i o n s w i .l ~ u s u a l l i' . 



overwrite it. 

An e_rror will occur if EOF 
user handling of errors. If 
;nput file ;s used. 

- --- -----------------------

is 
file 

encountered, see ERRO:tSET f-:>r: 
is NIL, the curre~t primary 

--'--------·~---------· ------------------- ----------------------

----··--------- -------·· ---· -

-··---· -·- ------------------·-------· ·-·---------· ·------- ___ ,,_, ________________________________ - --

---------------------- -- -- . ------ ---------- -- --------- - ---



- -
,---- --- - - -- --- -- - - -· - -- --·-- ·- . ------ -· 

CPUTREC file string) 

__ __ _ __ _ T,...,h e_ f __Lil 111..uu be .. o ~en i n access _ mode _ ::>UT P_U T , __ -~_i:>-~_E_~ P ::> r ___ BOT ti_ • . 
The string replaces the contents of the file buffer, ~hich is 
then written out to the file. If file is NIL, the curre ."lt primar1 1 

• __ __ _ _ o_uJ_p_ut file ~ will be _us _~d. __________ _ __ ----------· ___ __ 

The string written is returned. 

• 

---· ··- ··--·--··- -··---- --···------ -- ····- ··-· ··--·-- ·- ····-- ------• --.--------··-···-~---- ------- ·-··- - --~-.,. .. , ____ ,, ________ ----

(REWIND file) 

The file is positioned at the beginning Cinclud;n~ APPEN~ 
files>. The ouffer position will be s!t to one for INPUT a"lj 
BOTH files, to LEFTMARGIN for OUTPUT and APPE~o files. 

(PRINTLEVEL earn cdrn) or (PRINTLEVEL '(earn. cdr1)) 

This .. ~orks as in Interlisp, and sets PRINTOE>TH and/or 
PRINTLENGTH to earn and cdr"l respectively. 

, _ __ ___ _ (IN FJJ.._L f i l_e) an _d _ < 0 UT f I LE __ fjJ e) ___________________ ____ --- ---·- ·· ··- ___ _ _ 

The file is opened ~or input or output and made the primary 
, ___ ___ _ _ i~n_o~,u~_t~~ O_r__oyJ:_p _y.L_J__Ll_e • __ JJ1.~ __ ::,_l d __ pr i mar y f i le _j s re t 1J r n ed. 

(INFILEP file) and (OUTFILEP file> 
1--- ---- -----'--''---'-'----=-' -- -- - - - - . - - -- -- ----- ---------

These test the eligibility of the file for INfILE aid ~UTFILE. 
,_ _ __ __ ~NO=_~T-~E - INF ll EP do es _ a _ sy nt _a x ____ c h ~ c:;_k anc:i _ _J E_S T __ _ open, _ thus ' f il ! 

busy• will not oe detected: OUTFILEP does a syntax checK ~nly. 

1---- - -- -- -- -- -- -- ---- - --- -
(CL 0S EA Ll dis:,) 

_____ ____ __ _ Close s __ all files wH h qi s;D sit ion di sp. 

./! .i\ 



-- - ----- ----- - - -- -- - -----

j 
1 

- - . . ·· -- - . - - -- - - ·- ·- ···-·-- -- ---- - ··- - ----· ·· --------- -- - - - ------- --------- --- - -l 

The _functior,s ___ GCREP.ORJ_, _J~RET_TYPRINT,. f'RET! YBREAK,_ ~_RINTlU)TE, 
and PRINTESCAPES are used to set flags which control the 
behaviour of the interpreter in the following ways: 

. < GC.RP ORT_ T) . ___ _ __ - _Re port _ garbage _ c oll _ec ti on _s. ________ ___ . 
(PRETTYPRINT T) - Prettyprint output. . 
(PRETTYBREAK T) - Begin a new line whenever c ••• is found, . . 

- ---· -- ··--·--· ··-

___ ________ ____________ un l ess _ i t __ is .the first C ::> r __ some t i!!~S sec on:H. f _____ _____ ___ ___ ___ __ _ 
sub-expression .. 

CPRINTESCAPES T) - Use" and¾ where necessary to ::>er~it output 
to be read back in correctly (pri~2 vs ::>ri,1). 

(PRINTQUOTE T) - Print (JUOTE x) as opposed to •x. 

The following functions work as in INTERLISP except th~t they 1::> 
not have a file argument. 

(READ) 
(PRINT x) 

<EJECT) 

(RATOM) 
( PR I N.1 x) 

(SPACES n) 

CREAOC) 
CPRIN2 x) <TERPRI) 

-------· --------!~~e--7 :~ :: ·· t ~ i b! er~:~ -~ l: ~r a :·E·:~ _a_7~ t: :!~:-a~h~t~~ !n ~!-e ~ i-:~: ~; ~ }! --
returned.) 

- ---- -- ----- -·------ -··-···-- - - -·- ·-· - -· -----· · --· ···- --- -- -. - -- - - --·-··· ·---·--·- ----- --- -
As a matter of fact, PRINT, PRIN1 and PRIN2 are also jefined i, 
LISP using the one and only printing function PRIN) which is 

_______________ def i ne d __ a _s : _ _ _ _ ------· ··---·-·----- --_______________ ------------ -- -- - -- --- -- - - - -- - -- -- --- -- - - ---

--------- ----- -- ------- -----·-------·- --. ·-----•-------------- -- ---

-· -- ··-·-- ··- -··· · · -- --·- - -- - -- --- --- -----· ·-- ·-- •··- ---·-·-·· -- - -- . - . -- --- ·-· -·---· ---- ----·-·-· ----···- ··---·· - · --··- -- -- - - ---- ------- - ------ - ------

l 
1 

-------- . . . --
- --- --· · ·- ·-·-- - - - ----- ---- - --- . -- - -- --- -- - - - -- - -- -- - ----- -- -- -- ·- - -- -- -- ·-- -·····- -----·- ·-- ~------- --- ----- - - -- -------- - --- -



-- -
-- -- -- -- - ------ - - - -- -- - --·-- ·--· 

(PRINO x printtype flag1 flag2) 

x value to _ be __ ::> r i ri_Le_cLJ -~o __ IE R_ll_R I _ be fore _:, r ~ a H er! ) • 
printtype must be 0, 1, 2 or NIL (If ~IL, 0 will b! used). 

Meanings are as follows (ref Sect 4d abov!) : 
-- - - - - - ------ ~0- -_~ o~r~d~i ~n ~Pr i n t ___ Lt_a_s _t pr i n t ) • _ ____ _ __ ___ _ ___ _ 

1 - prettyprint (no prettybreak). 
2 - prettyprint and prettybreak. 

11 ____ _ _ _ _ _ -'-i_f_._f'----=-l -'-a __ g._1'-----=t~h_e"---n'-'-..CPc...:r_1_;;_· :..:.n--=t __ · _Z:____-=-o-'-r -__ ,. _ w_h _en _so _ n e c es s a r _y _t_o __r ! _a d a to III s _________________ ____ _ 

--- -- --

---- - -

back. 
if flag2 then print (QUOTE s-expr) instead of 's-expr. 

Note that if there are no atoms too long to fit Jetwee~ the 
margins then printtypes 1 and 2 (which move the left m3rgin) will . 
still produce output which can be read back in; however, only . 
printtype 0, with flag1 T, is guaranteed to jo so. Als::>, since a1 , 
escape-requiring character in the middle of a pname re~uires on! 
charact~l' ·_,for , _the escape, one for the character an:l o,e _for the 
continuati9n -~scape, a minimum width of three characters is 
required _(less makes _it impossible to 3et any of t~e pna~e 
printed on a line, and infinite looping will result. 

(PRINTL s1 s2 · ~~> and (PRINTL _~_se_ __ s1 __ s2 ••• ) ___________ _ - -- ---·----- -- -- --- -------- - -•-- -- ·- --- - --· •··- ---- ··- ··-

pe r f O r Ill p R 1 N ' 0 n s 1 s 2 e t C • f O l l Ow e d by a T E R Fl R I. ( p n NT L ~ s:> ,. 
--- - -- -"inserts s~ces oetween _ each _ s~expr},. 

{NEWLINE) 
-- -- - --- - -- - -~ ~ - - - - - - - --- - - ·-------- -- -- -- ------- - ·-- - - - · --· ·· - ---- - ---- -- - ·- --- - ----- -

will TERPRI if anything has been printed on the curr!nt · line. 

- - -- -- -'-'A'-"l _ _,,SQ~-- the fun C t i on ---- - ~ - ---

(PROMPTREAD prompt) 
-- - -- -- - -- ·-- - ------ - -- - -------- •---------- - - --- --

where prompt is a string or atom, 
pname of prompt as a prompt. 

_ ___________ _ J _n hi b_i t e d _so __ th a t __ t he u ~ e_r___ cannot 

·--
wit l perform a 

It operates 
t;>reak out and 

{READ) using th! 
wjth interrupts 
lea11e the pro11Jt · 



incorrectly set. 

·-- --•-- - . --·- ---- ·-··-·-- ···- - - -- ·--- --- --

-- -·---·--·-- -- - --. - -- -- -- -- - - --

-- -- ------ -- --- - -- -- ---- - - - - --- ~ - ~ --------- ---- ---

• 

- ·- ~--- ---- - - -- ------ - - -

- ·····•----- -- .. ------------ -- --·-- -- --- - --- -- ---- -- --- -- - - ---- -- - -- -

---------- --- ------- ----- ------ --- ---------- - - -- - -- --- - ---- --- --- -- --- - - - -- ---- ---- -- - -- ----

- - - -- - ----- -·--·· --

- - • 



-
- - -- -- - - - ----- -- - --- -- -- --------- - -·· ··---·--- ·- --- - · - · ·· - -- ---- -- - - -· -·- . 

The IBEX commands !SAVE and !GET may be used to save a core 
image of LISP. Care shoul:f be taken to close all .files before 

_ ____ _ S_~A_V~E~i~n~g. The S AVE __ ~ _omm_an_d_ m_ay _ _ b ~-~1'1_b_~_d_d~ :f ___ i_ri_ a __ ~_I_S_:> '_ f_u n~ ti 0'.L' 
through the use of the LISP . IBEX function. Jhen the memory image 
is restored with !GET, execution will continue imme:fiately after ~ 

---- - ~ t-'-"h...,,,e__,c"-"'a ll _ t o I BE x_._ For e ,ca mJLl e_, the _ f unc tJ on __ SA VE __ i _s _ :je fine d ___ a s . 

(LAMBDA (FILE EXPR) 
(ANO (NULL COP=E~~~P~> __ _ _____ _ ______ ___ _ -- - --- - --- ·-- --- ~- - -

(I3EX (CONCAT "SAVE OVER" FILE)) 
(EVAL EXPR)))) 

is used to save a memory image on FILE if no files are open an:f 
EVAL the s-expr EXPR when the image is restored. NOTE : If the 
save is successful, the value of EXPR is returned, otherwise NIL. 

This package is coded in LISP and follows the conve~ti~ns for . 
INTERLISP makefile (See He 76 page 98 for details). The only : 
commands in FILEVARS which are implemented are: 

- - --- -- -- --- - - - - - - - -- - -- - -- - - --- -- -- -- -- -- -•-- --- -- ·- -- · · •-- -- -- -- · ·•···- -- - -- · -- -- ·-· 
* (P ••• ) (PROP ••• ) CE ••• ) 

- - - -- ~ B~e_f~o~r~e :foin_g MAKEFILE <or LO_AD) __ you mus_t h9wev .~r _ _ 9pe, ~_he ~ fi~e 
by: 

_ _ _ __ __ _ C_O_P_E_N_ S~>:!'1 f i _l e i o f_j__!~-~---- ---- ··-- _ __ .. _ __ _ _ _ ____________ __ ____ _ . 
syMfile your symbolic na~e 
io I or INPUT for input file 

__ _ _ _ _ _ _ ___ __ _ O~~o_r_ O_U~TPUT . for output ... files ____ ________________________ ___ .... 
file external file na~e 

_ _ _ ___ _ and if _1o_u __ have no __ f~r!h~,: use of the file yo~ _may _ cl9se q 
with 

< c Lose s L m f i le) _. __ _ _ .. _ 

• 

- -- ··---- --- --··-- ---- ------



The NOEVAL function 

CCURFILE symfile) 

de _f tn es _____ the .. : c ur..r .~.'1. t __ __ f jJ_ e~• and a l _l _____ ne w ____ f unc t i _on s ____ d ef in e_j __ __ . ---· ·-- ·--··- --- --··-- ·--- - -- - - -
afterwards bel~ng to this file and will be added tJ . the list · 
symfilefNS. If (CURFILE symfile) is not evaluated, the naMe of , 

t - -- - ___ _ _ ____ t ti_e _ ~ ~r ..r.e n t __ s y_!Tlf J _Le_i _s JJS ER, ____ an d ___ t he __ J un c_t_i_C>_:1 . .: -'1 a_rn _ _e __ s_ a r e __ s_a_v_e d _o ""---- ___________ _ 
USE Rf NS. 

The symbolic file names (including those frJm the library> are 
kept in a list on the ato~ CURLIBS. 

Ex.: Define some functions and save them as your file MYFILE o~ ­
the fite SAVEFILE. 

(OPEN 'MYflLE 'O 'SAVEFILE) 
(CURFILE MYFILE) 
(DE • ••.. ) 
(DE •·••• J etc 
(~AKEFILE 'MYfILE 1 8J) 

------ - ------ ·-- -- ·- __ A _ pr et t _y _p r in t _ed _ v e r_s ion ___ of _ a_l l f unc _t ion s __ i s _now_ w r i t_ ten on ____ _ 
SAVEFILE. (Argument nr 2 is used as PRINO's argume~t ~r 2 (fast ( 
print pretty print pretty break) when the ~rint i ng is · 

_ _______ Per fo _rmed. Argum _ent _n r ___ 3 .... is __ used _a _s _the __ RIGHT MARGIN val ue __ du ri !}3 . ___ ______ ______ _ _ _ 

printing - defaults to file buffer length, which is defaulted tJ 
OPENFILE default.) 

1--~- -- --- -~- - -- -•-· -••P•- - - -- •-•--•---•- ·••-•---'----• •--•-~-••-• •----- •-•••-••••----- ·•·•-----••-·-.-•-- - -·•--•-· --••••-- ---- --- -- -
The symbolic file names (including those frJm the library) are 
kept in a list on the atom CURLIBS. 

., 

.•·, 

- - - -- -- -- - -- - -- ·-- --- · 

--- - -- --- - - - - ---- ---- ---- - --- -- -- --·------- - •- --- --- - -· ·- --- - ---- - -~ -- ··-·-- -- -- - --- - - -- --------- ---- -- --·-··- --... ---- --

- -- --- --~ - - -- -· - --- -···-···- ··--- ---- ____ __ ._ ----- ·---- - --- •-· - -- -- -·~---- --- -- --- -- - - -- -- -

---··· -- -· - -·- ·-------·--- - --- --- ----• - ·····---- --- -- -· ---·-· ·-- -- - -- - -- - - --------- - - - - -- ---- - --- ·· · •-- - -···- ... --······-~- ------·-···- ···---- - -- - -- - - -- - ----- --- - - - -



-- -
CHAPTER 5 

ER r_rnJL _H A NO LI NG, __ 8 RE AK __ AND _INTER R UPT_S ----- ---------- - -- ·-· 

a> Error a,d Break 
__________________ . Alm o s_t ___ al l__ errors ___ Q_~J e_c_t_~_d __ l;>_y _ _ Cf-~ --___ f-e __ I _~-~- - c;_~ ~ L ___ ~ ~-e _ tu~ c_ t i ? , , 

SYSERROR which is a SUBR and which calls RESET aft!r printing t 
message. SYSERROR is then redefined in one of the st3ndard LIS~ · 

____ _____________ _package s _____ a s _ a _ LA MB DA _ f u n_c t i_on ___ which calls BR E o\ IC 1 _after t _h ~ · __________________________________________ _ ___ ___ _ 
message. BREA<1 is the ordinary "break-function" and may . 
therefore also have been called by a user setup break. Insije 
BREAK1 the following commands exist: 

I,·, STOP return to previous break if any, otherwise RESET. 
OK 
GO 
EVAL 

continue 
print value of oroken form and continue • . 
eval broken fJrm and break a1terwards. 
The value of the form is stored in the ato~ 
! VALUE 

!OK as OK etc. but the function 
!GO is first unbroken 
!EVAL then rebroken 
RETURN x return the value of ~. 

___ ________ _ _ _ _ .U.B ________ __ ___ _u_nb__r _ea k s_ t _h_e_ __ f.JJn _c__t_j _.Q_n. ______ _________________ ___ _ 

BR breaks the function. 
BT backtrac~ . of functi~n calls (only LAM30A and 

___ ________ _ ________ __ __ _NL __ AMBD]\'s) _. _ __ ____ ______ _________________ ______ _____ ______ _ 
This is only possible if you have perforaej 
(SETQ •BACKTRACEFLAG T) before evaluatio,. 

ALl_ST ______________ pri _nts _the _ current _ value-bi _n_ding _ stack ___ _ 
(except for variables bound in BREAK1 a,d 
SYSERROR). 

- ~- -- -~---- ____ __ ___ pd n t .s a l; st __ of __ t_h e _ t:,_r_eaJ .!=om_ma:ios. _________ _ 

any other input is evaluated and value is printed. 
- --·- - ---- -- --- - - - - --~ -· ----- - - . - --· · ---·· ····-· 

In · additiori to 3REAK1, the f~nctions BREAKO 3REAK UN3RE~K RE3RE~< 
TRACE are defined and work as in INTERLISP. 

http:1---.�_..�


- - ---- - - -- ---- - -- --·- ··- - - --------- - ----- ~- ·-· -- -- -··-- ·--· ·- ·- - - . 

There also exists a function 3REAK11, which is a LAM3DA versio, , 
of BR.EA(1 (which in turn is a NLAMBOA) and a function J'HRA.CE. 

--- ----·•- ----- ·-- ------ - --·- --- -- ---~-- -- ------- -- ---- ---- - --- - - ----~ -----------··-· ·- --- ---·· ---- -- .. -- --
Each error is associated with a number. The functio~ 

u--- -- --- -· _____ (_E R_R ORN) __________ _______________________ _ _ _____ _______ ____ _______ ____ ··--- -------·--··-- ----- - - ------------· ·--·------- ____ ---- --- -- --------------- -
returns the number for the the most recent error, and 

- - ---- - - --~ <~ERROR MESS _ n"~>--- -- -- -- --- - -··-------· -·- ···--- - ----·- ---- --------- ----------- --- ---- ------ --- - -- -- - -- -- ---- ----··•--·-·-·- ___ _ __ 

prints out a cJrresponding message. 

On CP-6, we have only one method of obtaining the system's 
attention during progr•~ execution; that is, the <~reak> ket . 
(excluding ctrl:-Y, which is left for emerge~cy access t:> !SEX) • . 
This results _in some slight deviation in interrupt procedures · 
from those of 1NTERLI~P. One major unfortunate effect is that · 
interrupting a program will cause all typeaheaj and Queuej 
terminal output to be lost. 

To avoid confusion with the 3REAK package, we will use the tern 
___ _____ . _____ "inter r_up t~ - ins tea d __ oJ _ _"b,. ea kf' , _ _ ex c_e pt __ where, __ as ___ 3 b:, v e, ____ we ___ a r _e 

referring to the actual key, as <break>. 
-- - ---··· ·- ·- ·· . 

-------- - ~f_i,~r .tl..., 1 'l t~r r upt s - ~Y be _a r III ed or _di sar me :1. _ I f di S3 r • e j, the, t ____ _ _ · ____ _ _______ ____ _____ __ _ 

one interrupt, if attempted, will be stored for servicing o, 
re-arming, the rest wilt be ignored. If armed, the _ request f~r 

t--------...C a"-t_t_~...n._ti on will · be hono~....r....e_g_~J · the ne_x~ --~s_a_t~ _ p_Qi.D .. t~~----'-'.'J_Q.t _e __ th..~J -~: _________________ ___________ __ _ 
"safe point" is merely one at which CP-6 LISP can be i,terruptej -
and . kept . in a meaningful . state, i.e. outside stack operations, 

, ____ ___ _ g_a rb a 9~30 l le ct ion, e t~c. Lt is NOT_ a "cl e an __ p o int", _ at w hi ch __ th-! · ____ _ __ ________________ _______ . __ _____ . ______ . __ . 
user's computation can be suspended without damage. 

,-- - - --- -- - Some _i "terr up t actions _ ca n __ be _ p~ rt orme d at __ a __ s a_(e _ po_i n t __ w i_t h out _______ ____ ..... 
dama9in3 the computation, e.g~ requesting CPU time used. Others, 
ho we v er , re qui _ r e . a c le a n po i n t ; on e III a y . e l e c t to e i t h e r . "a i t · t :> r : 

_ ___ _ one, _and _preser _ve __ the __ computa _t _i_on, __ or _ to unwind _ back to . one, __ a.:"Q. 

I--- - - - ----- --------- ---- - -- ----------- --------- - -- -· - -------- -·~----- - ---·--- -- - -------- ------- ·-·-·--· -- ···- ·-····- -·-- -- - - ---·--·-·-··- ---- -- --- --- - • - -- - - - --·--- - - ·--- - -- ----- --·--· · ·---· - -·· --- - -------- - -- - -- -- ·- ·- - ···---· - --- -- - · · ····- . - -· ·- ••- - ····- .. -·--- -- · ••--·····- - -·- ·-· --------··-- - --- - -- ---- ---- -· ·-- - · ····- · 



- -
~ ------- -· ~- ---··- -- - ------ ____ ... _ -·- --··--------·-- · .. - ·- - -··---------· 

accept the damage (damage will occur only if side effects have 
been produced by the iiterrupted functio" which ~ilL i not ,e 

_____ r~_pf oduced ____ on __ restart _in_g __ it). _ More __ on ____ t _h 'i s u,:ide.r ~i .Jterru;,t ~ 
hardness". 

·--- -----· - -- ---- - -- -------- --- -----··- ---- --- ·-- ------- -·- ·---- ·----- ·· 

- - -- -··· --- ------. - •· •· _ .. - --- ---- - -- ----- · 

-····- ----- --- -- - - --- ------ ------- ---- ---------•- .. -----·------------ ----•·-------- .. ,-, . ---------··----•·----~-~----·-- ···~- --- ----- --·· .. ------

- ---- - -- --- --- - -- ----------- -----•-··•-------------- ---- - ------ - ---------- ---·-·-·· 

--- ---- ---

:.,,-: -.. 
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-- - ·-- -· - -- ----· ·- -· -· ·-· ·- - · - · -- ... . ... - - . . ·- ·- -·- . ------ ·• -· • 

Arming and disarming are jone with 
(INTERRUPTABLE flag) 

_ ___ ___ ____ l_f __ f_l_a_g ____ i_s __ Nl L, _., ___ the . _ ar ml dis a rm _ .. flag wj l l _._ :> e S l" t NIL, _i _. e. 
interrupts disarmed. Anything else sets the flag to T, for armed. 
If an interrupt has been stored while disarmej, armi,g ~ill caus! 

_ j t __ t _o __ f___i_r~-- -- ~-1'.ly _ _ SJ.JC h i n t ~J'_(J.l_p_t ____ w __ i~l_l b~L _soJt; __ t_ h us __ a_._fu ,-. c_t i _pn ___ rn a y__-. 

rearm interrupts as its LAST action, and any interru~t - ~ili occur : 
after it has exited. 

It- - - -- - --- - - - -- - ----- - -- -- -- --··•-~-- - - - - --- -------- ------ -- - ·-- - - --- - - ---- - -·------ -- --·--· · - -- --- - - - -

The status of the ar~/disarm flag may be queried with 
<INTERRUPTABLEP} 
which returns NIL or T. 

On honouring a <break>, the system will read a characte .r fro~ 
the term i n al. A_ l l c hara ~-t er s ha ve an as so c i at e j "i n terr u ::> t_ • 

class", . which is _an _action to be performej on r!ceipt of th~ 
character. The classes and their corresponding actions are: 

I 

CLASS 

RESET 
ERROR 

AC TI ON 
----------------------------·------------~·---·-·-
- perform a (RESET) 

unwind to last break (as in "break 
package "), or to top level : if none. 

1-- -- - -- ----· E_RRORX __ __ _ ---' c~a.u~e "USER 3REAK .. - er _ror. ·-- -
BREAK - cause ~BREAK" error. 
HELP - a~k for system HELP <non-destructive) 

,___ _ __ _______ CPUTHtE ..::__print CPU_ t i_me _us _ed since t _n_e ___ be_g_i.ini ,g __ of -- ---- ----- --- ---- -- -- ----····-·-·- ------ ------ -------- --·- . 
the current LISP session (non-destructi~~) 

NONE - no action, continue (non-destructive). 
1--- - - - - - --- - - -- --- - - - --- -- - ---- - --- - - - -- - - - -~ ·- --· ~·- -- - - -- - ---- -- ---···-·- ---··•- -----·-- ·--····--·----·-· --- - ---- ·-

All . characters also have an associated "hardflag"~ This 
determi~es whether the associated action will ~e performej 

___ __ _ _ _ i_f!l_l!L~dJ ..a.L~--1..h~r d - · unw in di ng _ t_b~ __ (_y.r_r_~.n.!~ _f u_oc tj _9ra_ j f ne c es sa_l'"__i._, - --- ----- -- ------ ------- ------ - - . __________________ _ 
and possibly damaging the computation>, Jr at the next clea, . 
point (soft). The clean points are at form evaluation, either : 
through __ APPLY or ___ EVAL, __ t_hus __ a __ soft _ interrupt ___ wHl , n_ot _ succ _~ed _ i, _, _______________ _____ ______ ___ _ 
interrupting an infinitely looping SUBR <e.g. MEMB o~ an infinit? 
list). 

-- - ------ ~ -- -- --- ~ - ~ --- -·-- - -- -- -

-- --- - -- --- - ····· ·- -- - ·. -- - -- - - - -- - --- - - - - - ---- - ---- --- - -- -- -- - -----·· - • --- --· ···-- - ·· ··- ···- -· ·-··-· --- -- ····- ·- ·- ·- ·· - ··-- - - - -



- - • 
,- - -- - - ·- ·-- - -- - - --- --- ---- --- - ~-- ·-·· -----~ -· - ~·- -- . 

Character interrupt classes may be set Jith 
(SETINTERRUPT char class hardflag) 

___ _ _______________ __w_h_j _c_ h_ s _ _e_t _s_ t.h_e _____ i_a__te r_r_up_t_ c __ l __ a s_s __ o_f_~ h a_r ____ to __ cl ass __ .,i__;i_t_h _ ti a r _d n es s . ____ ---------_ ------ --------- - - --------· _ ------ --- -----··· ___ _ 
flag hardflag. 

__ Th e __ pa r am et e_r _ c ha r _ m--4 s L b e _ a s t_r i n g ___ of _ _ l e_ n g_ t h = 1 , ___ a "l __ a t o m w i. t _'.I 
Pname of length 1, or a number char, J <= char <= 127 (for 
strings and atoms, O <= CHCJN1 (char]<= 127>. The class may J! 

- - -- - -- ~ a=n~v, _ _ ,;i_t o III e 1!il _Q..t T or . NI _L_1___o_r_ __ ~.D__y__LLU., ___ _h_a___r_g __ f_J__a___g_J!HlY._ b_e __ _H_Lk_o...r.....c..L __ _ ____ __ __ __ __ _ _ 

---- --

If class is a system-defined class, then the assocjated actio, , 
will take place on receipt of char. If it is a literal atom other : 
than one of these, the GLOBAL value oi the atom will Je se~ to T 
on re~eipt of char. If class is a list, it will be interpreted as 
a form to be EVAL'ed on receipt of char. This is do"le via th! 
call (INTERRUPT fn args char), fn being the CAR of the form and 
args the CDR; INTERRUPT may be redefined. The interr~pt charact!r 
(as an atom) will be added as the last eleme"lt of the form, thus 
the same form may be used for a number of characters and yet · 
still be able to determine which was used. 

SETINTERRUPT returns the old class and hardflag of char. 

Example : 
__ __ __ ___ _j _s_f.U_NJ _E_.R..RlLP_T • A I (INT fN __ ~ _J_..) ___ -------- -.---- .. ·- ·--------· ---~---- --- ------ · - ·-·-···- -·---·-· ····-

C SETI NT ER RUPT "B" 'CINTFN 1)) 
(SETINTERRUPT 7 'RESEi T) will cause an interrupt character "~~ -

, __ _ ___ _ _t_o_ r~ _s_u_U _ i..rt._...e.Y..!lJ.lJ~.t_i OD_ o __ f _ t h_e __ f.o r _!)'I __ 0 N TJ..~ _J ______ ~_AJ; _ "3_"_ "i _U c_a_u_s_~ 
evaluation of CINTFN 1 'B>, and an ASCIJ '007'0 (bell) will cause 
a RESET. 

-- - -- ----- - -- --- - -- ---- - - --- - - ------ -------·--- -•- --· -- - -- -- - -- - ----·- ---
The class and hardflag of a character may be queried .ith 
(GETINTERRUPT char) where char is a str;n~ of one character ~r 

___ ___ ___ a"~--'n=uJn t> er <_O _< = _ c h a_r _< = __ 1 2 7) • _ _ _ _ _ __ 

Conversely, 
__ _ _______ _ (GETIN _T_ERRUPT cLc1ss _tlardfl~q) _ 

returns a list of the characters with interrupt class of class 
and hardness of hardflag (a NIL value for class signals "don't 

____ __ ____ __ _ ca_r_etf, howeyer, NI~ is a vali<;1 value for _~ardflag). N:>te that __ 

, . . , 

-- - ----- --- ------ -- -- --

"'· 



------ - - -- -- - -- --------------- -- - -- -- - -- -
(GET INTERRUPT 
class. 

atom) will be interpreted as GETI~TERRUPT on 3 

- -- --- --- ----·· ·--- ·~ - --- - -- - -- ---~ -- - - -- -- - ---- ·-- -- -- ----. ------ -

--- - -- - --- - --- -------- ----- -- - -- --- - - --- - - - ---- -------- -------- --- - ---- - --- ---- ---- ----- --------- --- -----------

10----- -- -------- ---------- ----- --- - ----------~- ---·-··--·--·- ·---- - ---- - - - ---- -- ·---·- ---- -- - -- --- - ----- ---- -- - - ------ - ----- ------ ----- -------------- - ------------ --- -----

- -- - -- -- - ------------- - ---- - --- -- ----- --- - ---

1--- - ----- --- - -- -----------·-·---------···- - -·-··---- - -----

•-- - - - - -- -- -- ---- - --·- - ·-- --~- --- -- ---- -- - --- -- - - ---- ---------- ------- ---·-- ----- ~ ----- ---- -- - - - - ---- - - -- - --- -- -- - - ---- - - -- -- ------ -- -- -

- . - - -- ----- - - --~- ------ --- - ------------- --- ------------ ---- -------- - - ---- -- ----- -- -------- -- --- -------• . - ------ - -- -- -------- - - -- ---- -- - -- - - -- - - -- - -- - - ---- ----- -



-
-- -- ---------- - ··----· - ---------- ------------ -·--·--·- - ---- ----- --- -- - -- - -·-·- --- ~ --- --·---- - -

To overcome the necessity of using two keystrokes in situatio,s 
where the desired action is already known, a further f3cility . is 

• 
--- ·----· ______ .... _add e_d, _ th~ t __ o L . auto interrupt~• -- 0 n c e ___ the _Jul l · ___ Jl ex i bi l t_ >' of __ t h ! __ __ __ _______ ... _____ ___ -· ·· _ .. .. _ .. _ _ 

interrupt services are no longer required (e.g. in 3 debugged 
package>, the response to the <break> key may be preset with 

. ·- -- -- --_______ _____ _ (SI: TAUT OI_N T_E R R_UP T _c _l_a s s hard flag_} _____________ _ _ __ _ __ __ _ ______ . _____ ___ .... __ __ _ _________ __ 
where class and hardflag are as in SETINTERRUPT, except that NI~; 
and Tare allowed for class (see later). On <~reak>, no read will '. 

-·- ---- - --- --~~ - per farmed; _ t.h~ ---~-c t ·i on cl as __ ~ will be a p o __ U _e d~ __ a.\-!.!--2.!IE_~_u__~_U._Y~•- - -- ---- ------·-- -------- -·-------- · ·-·• · ----- -- --- --····--- --· -·- · 
No t e that this should be used with care; if, for insta,ce, th? 
autointerrupt class is CPUTIME, and one gets caught in a, 
in fin i t e loop, t he on l y opt i on w i l l be c t r l ,- Y, an j l :, s s of . t h.~ 
workspace. Autointerrupt class of BREAK with hardfla1 NIL could 
also be fatal if caught in an infinitely looping SU9R. 

If a form has been specified, since ,o . character has bee, , 
typed, the call to INTERRUPT will be (INTERRUPT t, 3rgs), thus 
the char argument to fn will be NIL. Since in this case o~! 
presumably knows what is to be done on <break>, this should not 
be a problem. 

(SETAUTOINTERRUPT NIL) 
returns the current autointerrupt class and hardflag, while 

_ ______ __ _ _ __ ( _S _E_T_A_y TO I NT ER R UP T T ) 
resets to "no autoint~rrupt class" status. 

·---· - ____ ., __ _ - ---- - - - - ----------··- ---·-
INITIAL CHARACTER INTERRUPT CLASSES 

c ha _r _______________________ c l_as s _____________________ har d_f l a _:1 ________ _ 

R, r 

----------..... --~ --------~ u, u . --------- ----. 
E, e 
B,b 

______ H, h _ 
T,t 
? 

_________________ ______ _ Al l _ e> th_~ rs 

RESET 
__ ERR OR _____ ___ _ 

ERRORX 
BREAK 
~BfA~ 
CPUTIME 
HELP 
NQNE 

T 
T 
T 
NIL 

- T 
T 
T 
T 

·-- ·- --- --- --- -·--- ---- ----·-- ---• ---- - ------ ·--- - - - --- -- ~--

http:J~_~~U__y_'!.__.��__.�


Default autointerrupt . . class = NIL, hardflag = NIL. 

1- - --------- - --- ------- · -· --- --··- -- -·- -- -----•- --- ----- --- ---- -- - ---- ---- -- -- ---------------·-------- --· ·------- ------·- ·-·· -- -

---- - - - - --- --- ------ ·- ---- ---- - - ------ -- ---- -- -- -- ---- ----- -- --- - ---- - -- - - - - - ·---- ·--· --- - ---- --- -- -

-- - -- - - --- - - - --- -- - -- ------- - ---- -- --------- --- ----. --

-- ---- -- -- - ---- ---- -- -·--·- --- --- ---- --- -- ---- --- - -- --------- -·- -- -----------· -··--- . --

-------- - - - - - - -- -------- ---- - ------------ - ------- -- -- - --- --- - -- - --- - --- -- --- ---- - ·----··-- ·-·--· ··-·- ----------

- ---- -- -------- __ _________ , 

1----- -- --- --- -- -- ---- - -- ----- -- --- - ---- - -· - - ------ -- - --- -------- --- ----- ----- ------

------- --- ~ -- ------. -- -- -··--- -- ------·-- .. . -- ----- - --- - ----------- ----- - --- ---- ------ -- - -------------- -----·------ ··- -- --- ----

- -- -- -- --- ----- --- ------ -- - ---------- --- -- --- ---

- -- ------- ------- -------- --- ----- - ---- --- -- -- - --- -- - --- ---·----- --- -- - --!--- -- --- --- - ---



- • 
·· - -·- ----·· - ----- -- --- - --·- - - - -- -- - ··----·-- ------- -----

CHAPTER 6 

_ ___ ___ __ ____ ____ __ _ ____ GARBAGE C O_LL_E( T_I ON . __ ______________________________ --------------·----------------------- - - --------- ---- -------- -

Garbage collection is invoked automatically whenever storage i~ 
_______ __________ ex ha us t e d for a pct r t_i~Lar . da t_a _type, _but _ m a_y ___ a_l so __ :> e __ i_ nv_o_ke d _ :> y ·- -- ·-·--- ·····--- -·-·---- - --- _____________ ·- -- -•· _ _ ____ ______ _ 

the user . with the function RECLAIM. 
The user may exercise some control over the memory allocati-0~ 1 

,o----- ----- 9urjn_g_ __ __g arbage collection wi_th the _ function _'1IHS, which ----- -- ------ --- ----·- ··--·--·--------·--·---· ·---------·--- ---
determi~es how much free space should be avai table to each data 
type when garbage collection is completed. 

Garbage collection strate;y is to collect before allocating 3 

new page (thus minimizing memory utilization). Any tine the fre! 
space for a . tyoe is exhausted all the fixed size objects <atoms, 
strings, big numbers, and . lists> are collected. If the space 
available for a type is now at least the ~infs value for that · 
type <at least .1 if this type caused the garbage collecti:,n) thei · 
no further memory is allocated. If there is less tha~ the minfs 
space, a new page will be allocated if possible. If for any 1 
reason this is not possible a full compaction will :>e invoked, 
and the allocation is retried. The pages are allocated on a 
"first come first served" basis to pname and stri~; c~aracter · 
space <over which the user has no _control) then to the atoms, 

1
.__ _ _ __ _ --=s_trings, big inte..9.~, and las _!J _x.._ lj~ j:-~_. ___ !"~-- Jt-t J emot is 111ade t> • __ 

share the avai~able memory around if there is not sufficient · 
space for everyone. 

-- - --- -- -- -- --- - - -

-- -· --··- - ___ _ _ f~o r _ :>-0th R E_C l _A IM _ and MI NF S _ __ t h_e_ J y _p~ s __ a r _e id e n_tj j _i ~d __ by th! ______ - --- --- --- ··----__________________ ---· --·· 
predicate functions which recognize that type: 

LI TATOM Atoms 
--·-- - -- ---- --- STRING_P ________ str _i_ng header _s _______________________________ ____ ________ ____ _______________ _ 

FIXP big (integer) numbers 
LISTP lists 

-- - - --~ - ·--•- ---- --· --- -~--- - ···--· --
FUNCTIONS ----

J R_i;~~-~I_M _type> 

RECLAIM invokes a garbage collection for the type specified bf 
t--- - - - --- - _typ~ I ~h_i ch___~ay _ be any _c,n~ QJ the type _p_redi cat~s, or - NI_L .. ___ NIL -

,,.,.,_ ·= -



is treated 
result the 

as LISTP 
number of 

in this situation. 
free objects for the 

RECLAIM 
causing 

·- - - -- ·-- --- - -- - - - --··- - --- - --------- ··- -- -----·--- -- ---· - -- -- -- -··---·---· ·-·----

returns 
type. 

as i ts 

- - - --- - -- -- --· ··-- ·- - - ·- ------ - --- - --- -------- ·-- -- ------·--- --- ·----- - -- -- -·-• ·· ··- ·- ·--•- ---------- ---~ ~ - --· -- ----- -- -

·--- - - ----·--- - - - ------ ------ -- - ··-·· -- - · --

----- -- --------- -- ---- - ----- --- -------~----- ---- ··-·-·-- -- -- -------------~- --------------- ---- ---·--·- ----- -- --------- --·--- ----- --·---- -- - - - -- ---- -- --

-·- - ---- ~- ---- ------- - - ······---- ·---- ---- --- ----~--- ---- -~-

~ -- -- -- ·· - -- --- --·- ----- -- ---- - -- ····· -- ··- -- --· --·-- - --· ·- -- ·-- ·· -· -- ·-·-- - ... . - ·-- ---· -- ··-- -- ·- ·--·· - -· - -·- ·-- --- -·· --- - -·- - · 

- -- - - - -- - - --- -- - - - - ---- -----··-···-· --- -- - -··- ·- ·· - - --- -- --. - --- - -- · - -- --- - · ·-·- ··-- - - · --- - ·•···••·· ·· - -·-··-- -- ··- ·- - ·- ·· --- --

., ... 

• 



-- - • 
(MINfS type value) 

~-----------MIN f S __ S~ t_s the mi nj~J!L . .!'1.Untb er of 2P.j~_c:_ts _______ 9_L_tYP ~. ____ _t_yJBL_t_h_a_t.:_ ---------- -----·--------·----~---- --------

should be available after a garbage collection to value, a,d 
returns the last minfs value for that type. If value is 

________________ ne___gat iv e, Q_i ~us e.Q. H __ v a lu e_ i s_ NIL, __ no __ ch an_ge_i s _ 11 ad e ,_and __ the _____________ _ 
current value is returned. 

-----------·--------------

------- ------ ___ ,, ___________ -----------····-·------·--·-··-·- --------·- -------------------------------------

1------- ----·----------~------·---·------- -----·-------·---·----- ---------

----- ------------·----------- -~---- -------- -----------.-----
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--- -- ·- - ---- --------- ---··· ----- . 
CHAPTER 7 

_EDI _T_ 
Two edit functions are implenented: 

1------- -- -- - - (_ E_O_=I_T F f n __ • edc om) 
(EDITS s edcom) 

e d i _L _ a . f U_!l_C _ti o_ n_. ___ . _v a tu _e_ i:__~ IL. 
edit any s-expr. Value= s. 

___ ___ _ ___ __ ________ _______ __________ edcom =_ l _i_~t of _ ed _i t_ c::_0• _11ands _· ____________ _ ____________________________________ _____ __ _ 
<or NIL). If present, either EDIT 
will exit on co'Tlpletion. 

1----- -- - ---- - -- - --- -- --- ------ -- ·- - ···-··- -- - --·-----·------ -- - -- .. , . .. _________ - -- - ---- ---- ------------- --- ---- --- --·-- -- -- - ------ --··· .. 

i----- -- - -- ---- --- ---·-·--·------· - -- - --•· --- -- - ---- ------- -· -- ---· - -·--- ·-- - - ----- --

-- -- - -- -- --- ------- -- - -- -· -- - ·- ····- -- ----- -- -·-···· · ------- - ·--- - ---·--- -·--- - -- --

--- - ---- - ---- -- - ·. .. - -•··--··· - - --·- ----·- --------- ·- ---·-·· --------------- . --· - -- -- ·-- ·· - • - ·- - ·------- . .. ---- - - -- -- ----- ----

-- -- - -- --- - -- -- ·--- ------ - - --·· .. - - - -- - ·--- ----- ----- - -------- --- - - --- ---- - -· - --- - -- - - - ·· - .. . --------

·-·--- -- . --- -- . -----·-- -- --- - ·- ------ - --- ... ------ - - ---------· --------- ----- ---- -- --·- -· ----- -
------ ----- -- -- -- -

-- - ---- ------ ----- ----- - -----. -- ------- •-•· ------------ -- -- -- -- - --



.e -
-- ---- --- -- -- ·--- ·- ·-- - ··- - -- -- -- -- ---- - ·- ·- .. -.. . -.. ·- - ·- -- - --- -

The following commands are implemented. 
Commands explained in HA 76 are accomplished by a pa~e 

1---- - -· - ---- r_e f eren c e •·---------- -- ·---· -- - --- -·- - --·-· __ _ .. _ .. _________ .. ______ .. ------· ..... -- --........ . 

P Print to level 2 
.,__ _ _ _ ----- -· .... ____ .. PP -· ___ .Pr e_tJ _y_ .P r i .n_t ._t_o._ le "e _l __ 2 _____ ., ________ .. _ --·-.. 

? Print to level .1000 
?? Pretty Print to level 1000 

- - - -- - ----- ---- -- ----- --- - - --
Note: In INTERLISP the ::irint commands are not eKactly . 
as ours. 

OK 
UP 
F 
E s 
NX 

p 52 
p 50 
p 50 
p 117 
p 114 
p 4 9 I or 

s )( Set x to the current expression .. . Use:j . 
in combination with US. 

n p 4 9 
(n) p 49 
(n e1 •• ) p 49 

,- ---- -- -·---- ·- - --- J - n __ e 1. ,._) --·------· - P 4 9 - ·- - - __ - - - - -- ~·---- ----- - --- --- - - -
(N e1 •• ) p 49 
( R · x y) P 5.0 

---- --- ··------ <BLn _ m)_ _ __ p _51 __ -- - __ . ___ .. __ _ 
(BO n) p 51 
CLI n> : p 51 
(LO n) __ ... . P51 _ __ _ . _____ --- - -- ··-·---- - - -- -- -· --- _ .. __ . __ ____________ ---·•----·-·--- -·--
(RI n m) p 51 
(RO n) p 51 

1------ - - ------ · ·- - (_: __ e1 ..•• ) ..... ~ 1_.14 __ ----· -- ··-·---- ----·- ..... - ... _______ . _ ···- ------....... _____ ......... . - .... .. 
(US x commands) Use a copy of the saved value of x in 

_ C.MAR.K . X) 
( \ )() 

commands. 
S a y e t ~ e ..... c;: ~ r r e n t c;: h a i n i n . x • 
Reset the edit chain to x. 

NOTE_ : _S . and _ \,JS can be used jn _dif.f_~rent .. ~dB s~ssio~s. 

• 



- --- ---- - -- - - - - - - --·--~--- - -·-· - --- - -·- - - - - --- - . 

Ex.: .Move the P~OG expression of FOO to be the PROG expression of 
-·- ·-- --· ·--··-·-- aoJ> t her _ J .unc t j oo F_ I I. 

(EOITF FOO) 
-- - - -- -~ F ___ ~ OG S OE F O_IL _ _ 

(E O I Tf F II> 
(US DEF (3 DEF)) OK 

The 3rd element (the prog expression of FII) is re,laced by th~ 
one stored in DEF. 

- ---- - -· --·· · 

It-------- - ------ - - --- - ----- -------- -- --------··------- - ----- -- - --- ------·---· - ----· · ----- -- ~-- - ----•-·•----·--- - ·-··------- ---_______ ,. ___ --··--- -- -- ·--- . --- ---

- . . .. .. . - . ... .. · - - -· ·- · · ·- -·--··-··· ··· -·- ·-· .. . -·- •• ·-· - ·- ·· ···• ·- -- - - ····· ···• -·· ·•· ··· ·· -· ·-·- - - ·· ··-· --··- ····- ···-· - - ·· - ·· ·- ·-··· . . .. . 

--------- -- ----- -- - - --··-· -- -- ·-··-·· - ··- ·- - ·- --- - •- - --- ---· -- ---- - -- -----• - - --·- ---- -- · · - - ---- ----- ------ - ---· - -- ----. ··•- -- --- ---- ··--

t-- - - - - - -- -- --·-· - - - ··--··--- - - - ·- ···· ··-··· . -· -··-·-·· •- ·-···-·- - - - ·······-·-····-··-·- - - -• -.-•-- ·- ··- -- - ····-- --· -··- · ·· -- -·- ···- - ··· ·•·-- ··- . . ·- ····-· --- --·-·· · - ·· ·- · ··•·····•- ·· ·······- -·- ··· ···- - - -- 1 

- - - ------ ·--·- - -- --··------------ ---·- -·-- - - - - --·•- --- - -- - - ---- -- - -- ~-- - ---- ---- ·- - ---- - ------------ - ----- - -- -- ------ --- -- ------- ------

-- --·- --- --------- --·---·----- ··-- - ______ ,, __ -••··----- - --- -- -- --- · ·- ----·--·-· - ··-- ---- ·--·--- -- -- ·-- - ·· ----- -··· ·-·- ·-· - --· ···-- ---·-··----- -·· ·--- --- --- - ·- - - ----------- ---·----- ---- ---- -- -----

-- - - ·--·-- -·------•- --- -- ------ - - -- -- - --- - --- - --- - ---- -- --- ·-- -- - - -- ------------ -- -- - -- - • 



- • 
· -·- ·- ·· ···- •· ·· - · ·- ..... . .. . ---·--- -- -••·- --- ··· ---- - -• · ·• •-·- ·-- ··- -- - ·-·-- - -- - ·-· ·- --

CHAPTER 8 

___________ --··· · __ ... ___________ M I _S CELLA NE OU S 

The function GO will search the last PROG entered, n:>, natter ho. 
_ manyfunct _ions _ jown _ it is invoked _.<as _ in __ Interlisp), ___ but.dU ._onlr.t _____________ _ 

search that one PROG. 

__ . ______ _______ A_ n_e_w function 50* _is defined as a FSUBR. -·-- ----··- -- -- ---- ----------------- -·-·· 

<GO* lab1 ••• > 

searches through all current PROG's for one of the argument 
l ab el s. I f i t i s f o un d, a j u mo i ~ pe r form e ::1. I f i t i s !'Io t, t h ! 
arguments are returned and no other action takes pl3ce. GO also 
takes ~ultiple arguments: in both cases, where a ?R)5 contai,s 
more than one ~f the argument labels, the first Cin list order 
from the beginning of the PROG form) will be found. 

GO• is a way of implementing ERRORSET, ERROR!, TRYTOEVAL~EATE, 
FAIL, etc. 

In fact, ERROR! is defined as .with GO• so as to unwhd back to a, ,. 
____________ _ ERRORS.ET or the BREAK .P~-c;~ __ a_g e, which .ever ___ comes __ f __ i rs t, or RESET s ___ ______ ___ ____ _ _ 

if neither are found. 

Ex.: 
ERRORSET is defined as: 

• 

- -· ---- --- •--·-- - ----·--·----· -- ·- ·-·-- --·· ·-·--- ·- - --· -·- - ·----- ·-- - ·-~ ---------- .. - - ·· - ··- - ·--- ... - -·---- - --- -- - ------- - -~ --- --.- ~- ···---- - -~ -- --- -- --·-·- -- ------ - ------- - - 1 

(DE ERRORSET CERRORFORM ERRFLG) 
(PROG NIL -

---- -·-- -- --- --- - -- -( RE TURN ___ CL IS T ( E V_~!,, __ ~RRORFOR _f-1))) 
ERRORSET) 

__ ----~-- ---- ... and SY_$ERROR t~ _(;1ef_.i~eg as: ________________ _ 

(DE SYSERROR (ERRORTYPE FN ARG FORM) 
_____ ______ __ (SE_TQ •LASTERR()RN ERRQRJYPE) 

• 



·- --· --- --- - - ·--- --- - -
o. r int .11 es sage 
exit if error 

. CG O *- E RR OR S_E T.> __ 

if ERR ORF LG 
fatal 

= T 

FORM T :'IIIU) 
break)CRESETJ 

(COND "(HELPFLAG (3REAK11 
<T (GO• higher 

- - ----- . ··-- -- - ---- .. -- · ··· - -- -·- •···-·-·· -- ------ - ------ -------- -- --------- - -- - -- - -- --- -~------ - -- ·- - -- ·- ·----•--· - - ---- ------·-

------ -- ---- -- ----- ------ ---------- - -- - - ·---- - - ------- -·- -·· ------·-- -- - - - ---- -· ----- - ·---- . --- -- - ·-· - · --- - -- ---- ------ -- --- --- - -- - - -------- --

l 
__ ______ j 

-- -- ----- ----i 
;.; ' 1 

- --- - -- -

- - -- -- - ·- - ---·-- --- ----------.-- ---------·--- ----- ·------- - --- - -- --
/ 

1--------- -- -·- -·· - -·--- ---···- -·--- -- --· - ---- - ---- -- - - -- --- --·- •-- - ---- - -·- ·-- ------- ---- -

- -- -- -- -- - -- - ----- -- --·- - --- --- -------- -- ------ --·------ -- --- -- -

'- -- - -- - -- ----- -- ···-------·--·--- ---· ··· --- -- - - ----····- .. -- ---• - ·---- --- -- ----- --- - --·- -- - --- ---- - - ·-· -··· · ·· ·· - -- - ·--- --- ---

- - -- - - - - -----· -------- -·------- ---- ·-- .. ----·- •-- -----~ -------- ---------- ------- ------- -- - -- - ------- -- - --·---- -- --····-···---·-- ·-- -

--- -· -- - --- -- ------ - ·-···-- · -·---·· - ·--- - ·- --- - - ·- ---- --- ·--- -- - -- --- ·---- -- - --- ·--·--- ·- ---- -·--- - . . . -----------------

---~-- - - -· --- -- - --



..... ----·-·-----·-·----~···-------------------------------------.. 
- • 

-·-· -·---- ·------- --- -- ·-------- -- -- - - ----- ---- ------~ - -------- - - -- --- - ·-- - - ·- ·---- ·- - -- -----·· - - - - - - -1 

When SYSERROR is called it saves the error number as the value of 
•LASTERRORN, then tries to jump to the label ERR:>RSET. If . it 

___ . _ ______ sJJ~~~_d __ s _ _J~_r. -~ _r__ __ o_c_~_ur_r_e_d __ )Jll_d_er ___ eLr.o .,:s~ _t_L_1_ ~ _!:t.i g_ j _y_~J)~t~-'- -E~_R:l.RS..fL _ _____________ _ _ 
is performed and the function ERRO.RSET returns NIL. ltherwise: 
if HELPFLAG is not NIL, BREAK11 is called; if NIL, it tries tJ ! 

,1---- -- - - -+i_u_mp_ t_o_ a_ __ ll.i_g_h.e_r ... br _e a_k_ a nd __ f a j _lj_ng __ th _i_s, __ JtE_SE..Ls • ______ ___ _ __ ._. __ _______ ·-

EXIT has been redefined such that if callaj wi~~ NIL as a~ • 
- - -- - - ~a r_g_uJ!te.n_t_and _ Lh_e__r:_e ___ J _jJ _e_s__o_p_e_n____w_h i __ c_h_w..o_uJ _d _ _b__e_ _ _t _o_s_t_ _ _ o__r1.__e__.lLL t1. _ 3~ - - - - -

wa r n in g is printed and RESET performed. 

In addition to those explained in Ha 75 (pa~e 108} a ,ew strin; 
function is defined: 

(STRALLOC n c) 
The first character of the literal atom Cor /sub/stri,g) _c is 
fetched, and a new string of length n is allocatej, and fillej 
with the character from c. If c is NIL then blanks .,ilL :>! use:i •. 

Other functions not reported in Ha 75 Cbut 1, , Te 74) are: 

11 __ _ _____ {~,A~B S n) if CM I NUS P n > then (_f1...Uit.i S n) els L..'.'.!..., __ _ 
CADDLIST al> if memb(a,l) then l else cons<~,l> 
(ASSOC XL F) searc~es down a list L until it finds a, 

_ __ __ _ _ __ ____ ____ element __ Y su .ch that (f _ X Yl is non-NIL;,. ~ A~. __ 
general case function which is an e~tension 
of that in Te 74; however, F defaults to EQ 

·-- ----- --·-- -·- -- -- - -- - - -- whi .c h i s_ as _ i n __ Te __ 74. _________ _ 
CCLOC( > ti me in milliseconds. 
(OSORT l) Destructive sorting function 

- -- --- ·-·- ·- ··· - -·--- --

- - - - - - - - -- -- -·--·--

-- - - - - - ----~-- --- - --- - - -- -

_____ _ _ ___ _ CEVLIS l) Ml\liA~J_l,1 'EVAL} __ _ _ ·--- ·---------·- -- ---- --- ------- ___ ___ _ __________ _ _ 
(GCRE~ORT flag) Print message when GBC (if flag= T) 
(NTH l. n) Performs CDR n-1 tims on l) 

__ ··--··-·-·--·- - --- --CONLIN E P > _______ _ __ L _J !_ o !I l_ i Q ~ , _ o t her~ i s ~-- NIL~ - - _ _ ______ ___ _ . _ 
(PROM?T sl changes the prompt to the pname of Sr which 

must be 1-30 characters in length • . l resets 
_____ _ _ _ -·--- ---- ----- ---- -----to _ d_e f_au l tr NIL _returns _ pres e_n t _ value. ________ _ 



--- -- --- ------- - - ------ -- --·····------ -- --··- ···- -· ------ - -··- -- --- -·-·· ·- ·· -- --···-··-- --~ . -·- --- --- -- -- -----
(RPT n s) evaluate s n times 
CRPTQ n s> as _RPT buts is not evaluated at calling time 

_ _ ____ _______ CSA SS O_C __ JCEJ __ ~L_l ___ s_e_a_r:._<:h e_s ___ to _r ___ a_ri __ e. le me _n t on __ an __ as s.9~_,ia t _i on _ l :is t 

1---- - - - -~ <SIGN n> 
{XCALL- fn 1} 

- a list of dotted pairs of th~ form 
(key. value). Defined as (ASSOC KEY 'L 'EJUAL1. 
0 or 1 or -1 d_e~endin_g ___ on __ the __ si _gn of _ n. ________ _ 
A way . of calling FORTRAN routines. 
Returns NIG in the virgin system. 

t-- --- -- - - - -- -- -- -- ~A--=s~k~ __ y,~o~u,~r __ s_ys te m imp_! emer'l_t_9r __ i f _ t he - - - ------ -- - ---------------- ------- --·-··-•-·-··-····· ____________ ...... . 
definitio~ has changed. 

The top-level function, LISPX, is normally "defined" as 
(LAMBDA NIL 

CPROG <TEMP) 
LOOP (?RINT (EVAL (READ))) 

(GO LOOP)))] 

However, if LISP is being run in batch or fr~m an XEJ file, 
and echoing is desired, it may be redefined as 
(LAMBDA NIL 

(PROG <TEMP) 
LOOP (PRINT (EVAL (?ROG1 

(SETQ TEMP (READ)) 
,___ _____ _____ _ _ ________________ _ (PR I NO_ (_PROMPT)) ------ ---------- -- --•·······-···-·--- -··· __________ . 

(PRINT TEMP] 
(GO LOOP)))] 

·--- ·------- - - ---- ---- - ---- ---- - --- ---------------- ---·------- - --·------· --------------- - ------ - - ------------ --- ------- •- ------- --· 
In general, LISP primitives may be redefined tJ Jroduce an, , 
behaviour desired. 

1------- -- -- -- ----- -- ---- ----- - --------- ---- ·-- -- --- --- - ·- -- -------- -- --

A note ~n the mechanics of AND and OR : 
- - - --- ~-- --------- - --- ··---- ---- --- ------ ---- -------- ---- -

These two functions are FSUBRs which take their argu~ents 
unevaluated and evaluate them sequentially until the result is 

,___ _ ___ _ _ d~e~ t -~e_r min ed. __ The _ res u t._t ____ o f _ AND ____ is __ in hi alt. y ___ Ti it _· EVA Ls __ its ___ __________ _ 
arguments until ~ it finds one whose value i n NIL, or it runs out · 
of arguments. The result . is the value of the last ar;ument. The 

____ _____________ resul _t ____ of ___ OR _ is __ i_n; _tially ___ NlL, ____ i _t ____ EVAL·s __ until i_t finds · an : ________ ______ __ ___ _ 

- - ·-- ------- ---- ------ -· -·- ------ ---- - - -- -- ------ -- ----- --- ····-· ----- . --·--·-- ----- - - -- - -- ---- -- - -- --- - ---- -·-- --- - ---- .. 



--
argument 
value of 

with a non-NIL value, 
the last argument. 

or runs 

- • 
out. The result 

---- ---- - - --· -- ------ · · -- ----- - -- --- - -- - ------· - - ~- -- --- - -- -----·------ -

.. ________________________ _ 
-·--- •---- ·-~ ---· ·-- - ------ - -- ---- - -- -- --- -----·· -·- ··-··-•- · ---- -·---·- - ---

>--- -- -- -- ------ -- -- ----~------------·-·-·- - -- - -- - ---- --- ---- ---- - -- -~--- -- -- --- -- ---- --------- -- - -- -- -- -- -- - -- -- -· - ---- --- - ·-

--- --- ----- ·-· -- · - ·--- - -- -- ·-··· - · -- --- ------- ---- ------ ------- ---- -

-- -- -- - - - -- - - - - --- - -- - -- ---- --------- - ------ ------- - --- - -----·-1 

---- ----- -- - - - - -- ---- - ··· ··-·---- -- ----- --- --,-- .. ----·--- ~-------- --- ----------··· ------·---- ----- -------------·---- --·· --

------ ---- - - - - ---- ------- - - - --

- - - -- -· - - - - -- ~ - - --- - -



- - - - -- - - --- -- --- - ----· ---- -- ------- -- -· ----- - ~- -- .. --- --- - -- -- - -· -- - - ------ - ---- ------ - ---- ---- --- . 

APPENDIX A 

- ----- - -- -------- ------- - --------- _________ LIST OF F_UN_CllON _S _. 

NAME(ARGS) 

A9 S (N) 
AD01 (N) 

------

TYPE CHAPT. HA 75 TE 74 
-- -- --- ~- - - - --- -------- --- ----- --- ·------··---·-·-- ·- --• •- - ____ ., __ _ 

L 8 
s 62 

1 3. 8 
13. 3 

~::_JI' 

s 11--------- _Al>_o__LJ__S_I_<__A__L_,__) __ __ __ _____ _ _ ~ _ __ 8=- - ---- - --- -- _ _ __ ···----------- ---- ----- ------ ------·· 
ADOPROP (A P V) 
ADVISE(FN WHEN WHERE WHAT) 
AL'I ST () 
ALPHOROER(A 8) 

ANO L . 
APPENDCL1 L2) 
APPLY<FN L) 
APPLY•(FN • . L) . 
APPLYA(FNL AU . 
ASSOC (X L F) 

ATOM($) . 
BREAK 'L . 
BREAKOCFN WHEN COMS) 
BREAK1('BRKEXPR 'BRKWHEN 'BRKFN 

L 
L 
s 
s 
FS 
s 
s 
L 
s 
L 
s 
NL 
L 

2::1 

5 
5 

17 
1 31 

150 
67 
55 
82 
82 

53 
12 
127 
127 

7. 1 
1 9. 4-5 

6.11 
5.12 
6. 1 
8.9 
8.10 

5.13 
s.11 
15.18 _ 
15.16-19 

11 __ __ _ _ _ _ _ ' =B=R~K(_Q~M~,s~> _ ______ ___ _ __ ~ Nl,,. _ _ 5"---___ 1~2"-'7,__ __ _ _ ___ . __ _________________ . __ ________ ----.. --------------·-···--- .. -----.. ---
BREAK11 (BRKEXPR BRKWHEN BRKFN 

BRKCOMS) L S 
- - - -- ~ B=-U _,_F =S-=-I ZL .. tf .~l~~L~,E~> _ _ _ ____ __ __ .. _ _____ .. __ __ S __ ....l! .. c_, ___ _ _ ___ ____ ______________________ _ 

CAAAR(S) S 1J 5.1 
CAAOR(S) S 10 5.1 
CA AR ( S) S - --'- 1 =J _' - --=-5 =• --'--1 _ ___ _________ .. ________ ____ _ __ _______ ..... _____ ...... __ .. 
CAOAR(S) S 1J 5.1 
CADDR(S) S 1) 5.1 

___ _ __ CAJ>....fli_S_l _ ___ __ __ _ _ _______________ _____ __ s __ .... ___ .. ______ ~ 1 J ~ -~1 __ _ I' 
-------- ---- - ------- - ··---- - -· --- . -- -- --- --

CAR(S) S 1J 5.1 
COAAR(S) S 1J 5.1 

,1-- - -- -.- .. c~o~A~D~R~<~s~>_. _ __ __ _ ____________ _ _ __ ________ .. _ ............. _ s,c__ __ _______ .. _____ .. 1 J ___ .. __ 5 -~1 _ _ _ __ .. _ _ .. _______ .. _________ .. _____________ _ _ .. .. 
CDAR(S) .. S 1) ' 5.1 
CDDAR(S) S 1J 5.1 

1
1-- __ __ __ _ CDDDR <S~> _ _____ ___ .... _ _ .. __ ___ .... _____ ..... ______ S__ _ ___________ ............... 1_J_' ________ 5 .1 _______________________ .... ------- ------- ---.. _ _ 

-- - - - - ---- - ------- --- - ----- -------- -- -- - -- -- - - ------- -- --· ------ ··-- --- --- -- - --•--··-·· - --- · -----··· - --- --- --- -- --- - - - -- - -- ---- ---- ---~ ----· --- ------ -- --- ---.,. , -- -----······--- ·-------------- ---- ------•···-- -·- - -- -- ----- ------~ - - -- ----- -·-- ·------ ·------ -- ---- .---- -------- -------- --·--·--····---



--
- -- ·•-- -•--··--- -·-- -- ---· 

CDDR(S} S 10 5.1. 
C0R(S) S 1) 5.1 

____________ __ __,._HARA CTE R (_N ) ___________ ____ _ _ _ ________ _____ _ _____________ S ____ _ ____________ 93 -______ __ 1 O. 3 __ _ 
CHCON (S) l 93 10.3 
CHCON1(A) S 10.3 

HT ABC A N_} _ ___ ______ _________________________ _ S 40 

CLOCK() S 8 149 21.3 
CLOSE CF ILE) L 4g 

_ ___ _ C_L..Q.S_.E_Al ___ L ___ :_tl>_l_SE.2 -- ---- ------·------- - L __ _ 4 ,._-__ _ 8_9 __ __,_1_,4,..,., 5 . ___________________ .. ___ -·------·- ---- ____ ·--------------·--····- ·----
CLOSE F (FILE DISP) S 4c 
CONCAT L ~ 

COND( ••• ) fS 
CONS(S1 S2) S 
COPY(S) L 
CURflLE('FILE) NL 4g 
DEC'FN 'ARGS. 'BODY} NL 
DfFINEQ 'L NL 
DEflIST (L PROP) L 
DF('FN . 1 ARGS • 'BODY) NL 
DlfFERENCECN1 N2) S 
DSORT(L) L 8 

1J8 
21 
1) 

55 

71 
73 
57 
71: 
63 

EDITF('FN. 'EDCOM) NL 7 113 
EOITS(S EDCOM) L 7 113 

_ ___ _ _,,E..,.J'--'E,._,C.__T,___(,,__,)'---- - - - - _ _ _____ __________ --' S ___ ______ __ 9 2 ___ _ 

1 o. 7 
5.4 
5. 1 
6.4 

8 .. 7 
7.3 

1 3. 7 

9 .. 84 

EQ(S1 S2> . S 11 5.11 
EQUAL(S1 S2) S 11 . 5.12 

- --' ERROR! C_l_ __ __ . __________ __ .. ___ L _ ____ _ ______ 121 __ 1 6. _t?.:-:..'.I.~---------- ___ ·----- _____ _ _________________ _ 
ERRORMESS(N) S 5 16.13 
ERRORN () L 5 16.13 

_____ ERRORS ET ( E R_~9 -~~ - .5-~B_F__L.§2______ _ ______________ L ___ J _________ !_?_! __ ____ 1 __ 6~J.-~---- -__ __ ___________ __ __________ __ _____ _ ______ __ _ 
EVAL<S). S 82 8.9 _ 
EVALA(S AL) S 2~ 8.10 
EV LIS ( L_~> _ ___ ________ -- ---·-- ---·- ···---···· ____ _s ______ ___ ? ------- --------- ------------ ----· ___________________________________ .. .. _ 
EXIT O S 8 2 ~ 
FIXP (S) 

__ _ _ _ _ FULL NAME _ ( f I L E R E COG ) 

FUNCTIONC'FN) 
GCREPORTCFLAG) 

___________ __ GENSYM_ ( ) _____ ..... 

s 
s 
FS 
L 
s 

1 3. 4 
4c 

11. 1 
1 o. 1 5 

1J8 10.4-5 - ... ~ - ·-·•· - ---· - ·--- ····- -- -



----- ·---- · ···· -·--- ·-·· --- ... 
GETD(FN) 
GETINTERRUPT (C~AR) o~ 

.. (CLASS HAR0fLAG) 
GETP(A P) 

s 

.s 
s 

Sb 

GETREC (FILE) S 4c 

73 8.3 

17 7.3 

1-- ------ GETWS __ U_JLE) ____________ -- -·----- ------- ----- .. . __ l ___ 8 - --- - ---- ---- ··-----··-·· ··· -------- ---· ···---- -----· --·--
GLC (STRING) S 1)8 10.5,8 
GNC (STRING) S 1J8 10.5,8 
G L _________ _____ ___ .. ____ ---·- __________ f_s_ . ____ _ __ ___8 t ______ _5 • 7 ________ ___ ·-·--·-. -··-··----- ····--·--···-- · ·--·----- _____ _ 
GO* L 
GREATER=>(N1 N2) 
IBEX 
.INFILE (FILE) 
INFILEP (FILE) 
INPUT (FILE) 
INTERRU~T (FN ARGS CHAR) 
INTERRU~TABLE (FLAG) 
INTERRUPTABLEP () 

FS 8 
s 
s 
L 
L 
L 
L 
s 
s 

8 

Sb 
5~ 

LAST(U . L 
LEFTMARGIN (N) S 4c 

63 13.8 

16. 2 

57 6-.7 

LENGTH(L) S 57 6.8 
LESSP(N1 N2) S 63 13.8 
LISPX () S 95 22.47 

,___ _ ___ ___ L.I SJ_L_ _ _ _ _ ··-----·-· ··--·---·-- ________ S ____________________ 5 5_··----·-···- 6 .• J. ·-·-·-·-··-·-··--··-···-···-·····----
LIS TP ( S > S 55 5,.11 
LITATOM(S) S 5~ 5.11 

1- ----- ·-··L_Q_A_p .(LU f _,_) ____ ___ _________ ______ .L ·----·- -- ----·-· 5 3 ____ _ 1 4._._2~7 __ __ ·········---···-·--·-
MA KE FI LE< FILE FLAG) L 93 14.45-~B 
MAP(L FN1 FN2) S 8S 11.2 
MA PC ( L F N 1 F N 2) _____ ... S __ __ ___ 8.c...7 __ ___;1'--1'-"-"3,__ _____ _ 

§ - MAPC.A.R(L FN1 _FN2) S 8S 11.3 
MAPL1ST(L FN1 FN2) S Bl 11.3 
M MB (.LL) S 12 5 ~4._ _ __ _ 
MEMBER(A L) S 55 5.14 
MINFS (TYPE N) S 6 
Ml NUS ( N) ------- ·--- - ··--·---------•-·- ---------· ·····--- L·_ · __________ _ 63 __ _ 1 3. 7 ____ ______ _ 
MINUSP(N} L 62 13.6 
MKATOM(S) L 1)9 1.0.5 

- - - ·--- -·· · ···- · 

- -- -- - --- ----.. 

----·· ····-· ··--· ·-· 

1-- ---- - MK ST R ING C S) _ .. -·- -_____ _________ ____ __ ___,L _ ·-· ___________ 1-=-J-"'8 __ ..:..1 _,,,_,O. 4 ______ _____ ___ _ _ 

--- ----- -1-- ------ ··- -·- --- --- -- - ···-··· .. ----·--· ------·-·· -·- -· - ····· . --· - ····---·- ·· - ... M - ••••-----••-••- •-•-·••- -~ ----



I ' l - • • 
r---- -- --- - - -- -- --- -··-·---------- - - --·-- --·- - - ---------·-- ···--·-·- --

NCHARS(S) S 137 10.3 . 
NCONC(L .1 L2) S 1 J 4 6.2 ;..3 
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APPENDIX B 
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LISPF3 AND CP-6 LISP 
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between LISPf3 and CP-6 LISP, for those who ha\le oeen using the · 
-foraer. 
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In the area of file management, the use of FORTRAN unit numbers 
ha s bee ., , . rep l a c e d b y C P - 6 f i .l e i d ' s, and so lll e I NT E R !. I S ? f e at u res 
added. See section 4c for details. 

In the area of break key control, the break key has been use _j 
to iNple ■ent (as far as possible> INTERLISP interruots~ whic, 
provide .. _-a _comprehensive set of facilities for co:,trol and 
debugging of p~~grams • . See section Sb for details. 

,. 

The •e~o~y mahagement has been modified to do "d,naftiC memor, . 
management". Jhis _allows CP-6 LISP to grow to a size appropriate 
to the task _that it . is asked to perform, and shrink whe~ memor, . 
is not requi~ed. This will normally be transparent to the user 
in terms of the LISP language itseli. 
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