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COTUL?C(A;S)*pﬂiﬂu(COHPE(GU1DU( },S) is the compilerofameigEén which

compiles a LISP defined function into a SAP program. The funcitions
.comp2 and quint are discussed below along with their auxiliary

functions. Lap is discussed in another memo.
Comp2(l.,S) is a function which writes a program for the 1ist L -
and has as value, & list which contains thils program. The instruc-
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8 program are SAP iastructions. S is used for tw
g. If car{lL) is lauwbda or label, the symbol S will be used
az the symbolic location of vhe clesed subroutine of the program
for L which will leave lvs answer in the accumulater. Otherwise
s 5 olic lecation where the program for L will
answer. AL the beginning of a compilatiecn, the programmed

v

- may ol @ any name that he wishes 0 calil the functien
which he is compiling. '

iation Por guinté.sence (L) which is.a
subexp“essiens e ‘I, and hag as value a‘

i distinct subexpressions of L without repetition.

P

list countalning a
Cinect is meant that two 1lists L1 and L2 are distinet 17 g2 -
2)=0. Quin%t{Il) also changes The orlginal list I so that o
e occurrences of nondisvincet subexpressions are wmade ldentieal.
An ccceurrence of a subexpression i8 any 15-bit guantity which points
at that subexpression.
] .{L;R) is an auvxiliary function used by comp2{L
' cn

L{X x S) o
administer tempdrary storage and other syvselzc locaticn
lis

S
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2 % R on which
the program is being acsumulated. If car(L)=iabel or lambda, it
for the sywbolic location of this program and
ymbol T where is located a TXLtoW. If car(i) is an chject,
the symbolic locatlion T of this object may be found on its prepersy
< no sywbol is there then T is generated &gé put on the
property list. I car{l) is none of these cases, it geunerates a
i~ -

syubol and writes a progrem for L which stoeres its resulis in T.
T all cases the value of compi{L.R) is . A&lso, 1f car(L) was not
vt ebject, then 1t 1s made into an object and ¢he symbel T is put
cuto its property list.

Saving for vecursive functicns is administyated by coustanis
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previously net aud hence thils is a recuvsive gituation. B is a
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gymbolic locations of objects wuhich have been creatved since

last recursion. C is the 1list of objects that need Lo be saved.

D is the symbholic location, plus one, of ¢he last cbject To be saved

» is the number (o he saved. A is originally set ©to 1. VWhen.
ST recuwvsion is met, A la set o 0. The test which tells

t be saved is as follouws. An object must be saved il

was created and uged, & recuraion has occurred.
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Hence, the test is merely o seavreh the B 1igt for the onJect¢
T 1.@¢ it i3 pub on the

&
(¢
a2
cf

{-.‘0

is not there, then we must save

Comp2{LsS)
yd
Rl=0
1=y Ri=move{malke move check the B-list and put things on C-list)
(maplis{car{l),7{J,compl{car{s),R1))) ARG)

Tlxsearch{car (L) ,A(H,caz(K)}=funct) A {K,cadr{K ),hfsgﬁ))
if T1=0, go to a

b Rl= abtrib{Rl,iist{11s%(0,TSX,T1,4) move(ac, S}}))
Revurn R1

a Ti=getsym{car{L))
ITA=0, g0 to ¢

G B=0
go to ©

¢ Rl=attrib{R1,1ist{31s%t(0,78X,8AVE,4),115%(0,0,D,0,E)))
A=1

\ &0 to 4

R2=attrib{cons(1list{S,BSS),0} move{IRL,I))}
R2=attrib{R2, wove{ ARG, ma&lia(cﬁdr ), M JT.compl{T,0)))

R2=attrib{R2,coma2{caddr{ii},ac)}




H=0
R2=atirib{R2,maplis{c, ”\(dsl.'. S{T+, 8N, car(T)))))
=N+
\
Re=attrib{R2,1ist{E,EQU,N~-1;}
Return R2

',

s

car{L}=lambda .4 T=gensym

R3=attriblcons(1ist(S,BSS).0) move{IRL. 1))
R3=abtrib{R3, no e(fﬂagwaleqfcaar(g),R{a,ccmuléu,o}})
R3=attrid{R3,compR{caddr{L},ac)
R3=abirib(R3,abteibluove{ T, TRY),11s5(0,TRA,1,4)))
. ~Jeturn R3
car{L)=cond-> D=gensya
Ri=0

o,

mapcon{cdr{L),A{J,1P=gensynm Return Condful{J,P,K,RY)
atirib(RE,1156{X,BSS))
KReturn R
condful{J,P. X, R )=1ist{move {compl(caar{d),Ri) ac),1is%(0,
é? T7E,P) ,move{compl{cadar{J),B%),S8),1is%
0,TRA,K),118% (P‘BSSM
fiks -

B,a{dscar{J)=T) . AJ,0), A (I, atorin{C,cons{T,0}))}

L2 14
17 can{l.}=label, go 0 g
' IT car{L)=lambda, go to d
attrib{R,comp 2{L,T))
&y - }



a Y= eﬂsym
h trib{RI1ist{T, WYL,W))
cerib{Rlcomp2(L,W))
{0 TO € _
g W=print name of cadr(L)
- go o b

Distel(L)=mapcon(L,r{Jcaar{J)=-1—30,1—2scarch{cdr{J) , MK, equ2(car(K),
car{J),0) MK, prog{replaca{K.car(Jd)),
returnQ) ), A{0,cons(car(3).0))))
wapeont{L)=mapcon{L,r{J,;caar{J)=-1—0,;l—mapcon{car(J) , A{E,caar{K)
=el0, I cena{car{K),03))})
tnionl{L,D)=attriv{mapcon{L, M J,secarch{D,A{K,equl{car({K).cav{J),0) ) A(X,
repiaca(K,car(J) ), n(0,cons{car{3),0))})).D) ‘

Jeturn O
andtesscpcc(z) {22030, car{L)=cond—>
‘0 |
mapeon{car{L),n{J, Teattrib(quint{cdar(d)),T
‘ T=ynion(guint{cons{caar{J),0}),7)
JReturn T . return O
I—Unicn

Diste 1(4}9QLAﬁ {mapeorn I{distel(L)))))
ssearehi{cdr{),n{K,eau{car(X),car{J) }2{K,0),

Hove{Ll,52)={LlVL2=0—0, F—append( {car(Ll }=car(12)}—>0,etc) ;move
- fear{il),can(iz))
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