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compilGr91fi'5art6Eii~n \'1hiCh 

compiles a LISP defined function into a SAP program. The functions 
. C~?p?. and quin:£ a:pe discussed below along \'1i".;h theil" auxiliary 

functions. Lap is discussed i11 another memo. 
£~P2(]..A>- is a function t'Jbich ~n"'ilces a program for the list L 

and' has as value~ a list \'Jhich contains this pl~ogram. The instruc
tions in this p:pogram are SAP :!.ns"cructions co S is used foZ' -C\~O 

purposes a If car(L) is lambda or labe1 3 the s~ulbol S will be used 
as the symbolic loca.tion of ~tjhe closed su.broutine of "che prog.i?am 

i'01 .... L t<Jh:i_ch t·.iil1 leave its anS~·;61."t in thG accun1ulatol?o Otl1erHise 

S will serve as the symbolic location where the program for L will 
.. leave its ans,,':ej.'>o At the 'beginning of a compilation$ the progJnurun~t' 
. may' choose S to be any name that he t'lishes to call the function 

'::1;"" '; ch t"le" ·i co C/'<'"'I-0-1 lin C1' •• :'.A..... 4... _u. -~.;. _ "''''00 

Quin'~(L)is an abbl'16viaticn for .quinte .. ·sence (L)' v'Jhich is. a 
funct~j.on that analyzes all subexpresslci,lS of' L and has as value a' 
list containing all distinct subexpressions of L without repetition a 

By distinct is meant tha:t two 1i81GS Ll and L2 a:i."e dis'i:;inct if ea2 .. · . . ~ ... 

(Ll,L2)=:Oo Q,v.int(L) also changes the original list L so t.hat t·~iO 

or mere OCCU1~rences of nondistinct subexpressions are made identicalo 

An occurl:'ence of a sube;;;:pl"'ess:lon is any 15-bit quantity ~ahich pOints 
at thnt sube:~pression .. 

. cpm~2:.{~.tEl is an auxilim:7Y function used by comp2(L,s) "i:;o 
administer temporary storage and o"'cher symbolic lcca-ticns 0 This 
function vl!'ites a pl~ogram f'Ol" L and adds i-i; to the list R on \,·lhich 

the program is 1)8ing accumulated.. If car'{L),pjlabel or lambda.:> it 

. generates a symbol l'1 for the syrllbolic loca:'cion of '€;his p:l?ogram and 

another symbol T ~111ere is located a TXLto~] C! If car(L) is an cbject,~ 
the s~~bolic location T of this object~ may be i'm.md on its property 

listo If DO synloo1 is there then T is gene~ated and put en the 
property list. If careL) is none o~ these cases$ it generates a 
sJ,rm.bol T and t'lri tes a program for L \,lhich stm.",es it;s resul"i;s in Tit 

In all cases the value of compl{L:R) is To Also~ if car(L) was not 
obJect~ then it is made into an object and the s~~nbol T is put 

cn~o its property list. 
Saving ?O~ recursive functions is administ~ated by constants 

il,B:lC!D:,E.. P:. is used as a flag tiO signal -i;l':iat a label has been 
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previously met and hence this is a recl.:!.rsi'\.re s:,ttuation. B is a 
list or- s',}'-mbol1c locations of objects which have been c!'ea~ced since 

the last rectG:'siono C is the list of' objects that need "co be saved. 
D is the s~lnbolic location, plus one, of the last object to be saved 
~.nd E is the number to oe saved.. fA. is orig;it'lal1y set to 10 Hhen· 
the first recu_J."sion is met~ A is set to 0.. 'l'he test t'1hich tells 
what must be saved is as f'ollm::8 e An objec1c must; be saved if 

bett'}een the time it was cl"eated and used:> .a recvl"sion l'1as occuZ'rsd" 
Hence,'l the test is mel"'ely to search 1;i1e B 11s1; for the object 0 

J..f it is not t-;hel<e" then tie must save i:t ioe. it is put on "tihe 

C lis-(;" 

Comp2 (I,~ s) 
'Rl~O 

l-=~ Rl~move(make move check the B~list and put things on C-list) 
(maplis(cdr(L)5A(J;compl(car(J)~Rl»):p~G) 

Tl:=se~\j .. "'ch{ car(L} ~ A(Kbcal"{K}~ft1nct) ~ 7\(K"cadr{K»); 'h(J b 0» 

If Tl=O~ go to a 
b Rll.':: attrib(Rl~list~{lis·t( O"TSX~Tl~l!,} ~move(acD'S»» 

necurn Fl.1 

a Tl~gets~r;n{car(L) 
If'A=O., go to c 

d B=O 
go to b 

c Rl=attrib(Rl~list(list(O~TSX~SP.VE,~)~list(O~O~DeO"E») 
A=l 

, 00 to d ',Cj ~ 

car(L)~label-?A~O:B~O~C~O,~~ennym~E~gensym 

attrib(cadr(L)~list(s~Lnb~S» 

r'1=cadfu"l (L) 

I=gensym 
R2;;"at;"crib( cems (list(S"BSS) ~o) ~move (IRl~i'I) ) 
R2;.oa-'ctri·b(R2~move{/I..RG;maplj.s (cadr(r:l) ~ A{ J t ccmpl(3 ~ OJ) ) 

R2=attri~(R2Dccmp2{caddr(~).ac) 

If A=O, go to a 
P')::.:':1"4·h,>-jh/l-:(~ 11",,·':!l1-1~··4,!O Ij1c;~t ~u-1\IQr.\-\7P It'l _(.~ ....... (,Jv __ ... r.t\ .. _~ .... _~;,t:~ __ .... vV\ ,._~ ... AtJ .. .t.,;_4lo ~t}"I:> 

li8t(O~O~D~03E») 
2. R2:"'Q-'c'(::l"~_ b ~ Ft2; a tt:l'ib (r~10ve ( I/l Y1-11J) t 1:'1.8t ( (} $ 'J:Rlt ~ 1 ~ I;. ) ) ) 
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C:.ta'ctrib( cons (1"O)"D) 

N=O /' 
R2;;;attrib(R2..,maplis(c" i\(J ~list(I-H!$SYN~ca:p(J}}»} 

-..;'\J:zN+l 

R2~attrib(R2~list(E$EQU~N-1J) 

'b 
~ 

Return R2 

~a~(L}~lambda~(I~genS~~u 
R3~·attl~ib( cons(l:tst(S~BSS) ~O) "move(IRl~~I» 

R3~-attr·ib{R3"moveUln.Gllmaplis( cadr{L) ~ 'h(J ~compl(J ,0)) 
R3~[3:Gtl"'lib(R3/)comp2( caddr{L) tao) 
R3:;;;:at"i;l"'1:1.b(R3t> at t:t> ib (move (It 'llf{1~) ~list( O,TRA~l" l~) » 

,-Rot1.-1rn R3 
... '" .... 

car (L):>1cc:nd-i I~~.sensym 

mapcon( Cdl~(L) ~ i\.(J :lP~gensym RetuJ:'n Condfu(J~P~K"R4)) 
attr~b(R4~list(K,BSS») 

,Return R!~ 
conc1fu( J:: p :-K;1Rl~ )==list(move( campI (caai .. ( J) "Rl~) "ac} ~list( 0 0 

TZEtP)T-move{compl(cadar(J)~R4)"S)~list 

(O~TRA~K}:list(P~BSS» 
COill91 (L.:;R)* /I:r cal~(L)z-l~go to b 

~~T~gettemp(L) 
. If ~~Oe uO to a 

,)
1 sea;Ch(B:'r..( J "car( J)~T) ~ i\( J ~ OL,A(J:>attrib( O~ccns (T ~ 0) ) } 

return T 
a T~g0t symb(t) 

. If T:;:O'?BO to f: 

retm'i.'l T 
rrl~gensym 

attrib(L~list(temp~T) 

0"e-;;v.1'n '.P 

b T.-.zgensj1n 
If car(L}~label~ go to g 
If car(L)~lambda~ go to d 

£ltt::,':iJJ(R,camp 2(L~T» 
;" .... "l.t)I<:'>C!:)fi'T. ",,1 }.' 
~ -!."" -~ "-"~-...J:J -

j;,eplacd (L:- 0) 

go to c 

_._-----
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\';=genS~911 

attrib(Rjlist{T.,.'J.'XL,H) ) 

attrib(Rjcomp2(L~W» 

GO to e 
!1==pl"l::tnt: name of cadl"(L) 

go to h 

Distel (L}=mapcon(L, (I.( Jcaar(J}~""l-'O"l--i' sea:i?ch( cd1~( J), f,(K"equ2( c(,u'""(K), 
ca~(J)t.O)~~(K~p~og(replaca(K:car(J»~ 

returnO»:~(O,cons(car(J)~O»)} 

Eapcon:t(L) =o::mapcQn(L, {~( J ~caal"'( J)~-l-?Obj.-~m.apcol1( car ( J) I' A{K.,caar(It) 
~.»1-)O~l-)cons(cm"(K) ,O»}» 

Un:i.on{L"D}=attr:!:D(mapcon(L, A(J~search{D:A(K~eqt12(cal?(IC) tcar(J) ..,O)} $A{Kt 
I 
replaca(K"car(J»" 1~( O~cons (car(J'L;O) )) ) "D) 

,ret;ul"n . 0 
~~intessence(L)~C~D-70~car<L)=ccnd~ 

~ 
Ta:O 

/ 
Ti!::a"ttrib(quint(caaJ."r(J» ,T 
T=union(quint(cous(caar(J)~O»~T) 

,Return T ... l"etV.1"n 0 
1-7Union(Dlstel(L)~quint(mapcon I(distel(L}»» 

Dist6b(L)~mapcon(L:> 1\(J ~ search{ cor( J)!? [i(K;equ{ car(K) ~caI'(J) )A{K"O) ~ 
.. i.{O,cons{.car(J) ~O»}) 

r'10V3 (Ll:; Il2 ) ~ (Ll VL2= o-."'Q , 1--"/"appet1d ( ( car {Ll } ~cm" (LZ )-90" etc) " move 
. (cdl~{Ll) ~cdp{LZ» 
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