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A

a VLISE Interrreter orn the YOMOID Machine

LINK register 7.

PG redister 8, Ia tne srogeasm courter.
ST register 9. Is the stack rointer.

ST the tor of the stachk.

+T6T tihe tor of the stsck sfter incrementstion of  the
stack wointer.

TET~ the toe of the staclk. The stack sointer i
decremnented after She comeutation of the effecltive
adiiress.

(value) a 18 bits value encilased in ssrenthesis. This value
14 stored in T Wik Gust following  the
instructicn.

(@ . address) the value contained in the location srecified,
Used to denote irddirecition. The address is sltored
in the word Ffollowing the dinstruactiorn. ’

NIL the stom NIL itself.

Trhese orerands allow several binds of addressins

- gdirect on registars A} AL 60 42 A4 ab &6 LINK POOST
- dindirect on SF

- auto-~increment orn SF and PO
- aguto-decremnent on SF

- aguto-increment ingdirect omn PO

Terminolosy and notstion

rl affective addvress of the lst orerand

re effective adidre oo e Zoed oseratd

™3 aeffective address of the 3th orerand

T = opf move the content of bhe effecltive address o

u into the word of effecltive asddress r’’

: p’ owen pfY exchange bthe cormtents of the effective
addreszes v’ and 7

(CAR 12 the CaR of the effective address v

(CIIR ) the COFR of the effective address v

actl & scl? denotes the overlas of the two actions

R S

N

The instruction setl

Instructions desceribed are only those sead ¥ the
intersrater listed Delow,

The effective addre 2 of the two  or  three orerasmncls are
comeuted hetfore bLhe execution of the instructionsy excest din
the case of conditional Juanss.

trarnsfers of

(MOVE v1L r23 rad -k orl
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A VLISF Interereter on bthe VOMCL Maschine

(EXCH r1 »2) r2 weropl

(MOVD vl v2 ¢3) vl -5 r2 & 2 - 3
(CAR rl1 r2) (CAR r2) ~& ri

(COR vl r2) (COR r2) ~> rl
(RPLACA r1 v2) 2 -~ (CAR ri)
(RELACD vl ¢2)  r2 -5 (CDR rl)

(MFUSH 1 r2) vl TET & Af »2 & NILy v2 -~ $TST
(MPOF r1 r2) TET~ => vl % if r2 & NILy TET~ = 2

Transfers and branches

(MOVR r1 v2) r2 ~3F rl & 78T~ ~» FC
(MOVY r1 v2 ¢£22) 22 «~= r1 & +3 = PO ,

' (MOVC vl r2 v3) r2 -5 rl & PC ~> +7T8T & 3 - PC
(CARR ri1 r2) (Calk r2) =~ v1 & TET- -~ FC
(CDRR ri r2) (COR r2) == 1 & TST~ - PC
(RFLACAR r1 v2) v2 -~ (CAR rl1) & TST- «= PC
(RFELACIHR v1 »2) r2 -~ (CDOR rl) & T8T~ 2> FC

Uneconditional branches

: CAUMFP r1) B AR =

I CIJUMFX ri »2) 105 B S LA R .
(CALL ¥1) FC o~ +T6T & rl =3 PO
(RETURN) TST~ =2 PG

Corditional branches

(JEQ 1 2 v3)  if vl = 2 thern ¢3 ~> PC
CIUNER vl r2 v3) if vl % r2 then r3 -3 PO
CUTNIL vl 29 it el o= NIL then v2 -3 PG
COTHTL vl r2) it el & MNIL then 2 =% PC

{JITLIST ri rd) daf vl ods s roinler on oa list them r2 - PO
CHFLIST vl 23 if vl is not & s=ointer omn 2 list
then r2 ~»> PO

CJTNUME r1 r2 if vl is a rointer or a8 number them r2 -> FC
CJFNUME v1 v2)  df vl dis not 2 rointer on 2 number
Lhern 2 ~F PC

g i i o

A ' Other instructions

(UNCONS r1 r2 »3) (CAR rl) -> 2 & (COR rl -> r3)
(CONS r1 rd r3 (r2 »  v3) - ri
(GEY r1 »2) - CGET r1 v23 - AX

Surtax of the sssembler

The VLISF simulstor handles lists of VOMCL imstructionsy in
which  stomic elemernts are lsbels. It dis rossible lo
abhbreviate inmstructions which look like

(orod ol ord (label))
irnto (ored orl ol o label)d
In order to decreasse the size of such a list.
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(FPROGN
(SETQ

TOPLEVEL

FRINTAL

GETFN

GETFN1

GETFN3

GETFNS

GETFNG
GETFN7

GETFNG

EVALCAR
EvaL

QUOTE

EVisll

22w

3 TOP-LEVEL function

(MOVC Al (' TOFLEVEL)
(CaLL . REAID
(CALL + EVAL)
(MOVJ HTST (TOFLEVEL)

# PRINTALl ¢

(CONS Al Al NIL)

-
1]

o« PRINTAL) § (WHILE T

L]
i
+ FRINTAL1)}

(JUMF « PRINT)

§ —————————
i functions of the interrreter
<, __________________ - 3
# GETFN ¢

§ call : (MOVJ A6 FC . GETFN) i.e.
$ result in AX 3

FAX <= 1 if

# AX <—- 2 if 28UBR .

# AX <— J if NSUER d

i AX <~ 4 if FSUER *

F AX <- 5 if LAMBDA ((lvar) ..
¥ AX <= 6 if FLAMRDA . ‘
P AX 4= 7 if GAMMA .

i don’t destrow a1 1

(JTLIST A2 . GETFNS)

(GET A2 (‘EXFR))

(JTNIL AX + GETFN1)

(MOVJ A2 AX + GETFN)
(GET A2 ('TYFFN))
(JTHIL AX « GETFN3)

(MOVJ +TST (XVALX £A21) A6)

(CAR AZ A2)
CJUMP « GETFN)

(UNCONS A2 aX +T8T)
CJINEQ AX (/LAMRDA)Y
(MOVJ AX (’5) Ad)
(JNEQ AX (“FLAMBLA)
(MOVJ AX (76) As)
(JNEQ AX (/GAMMA)Y
MOV AX (7)) Ab)
(MOVE. TST A6)

(MFUSH AL)

(MOUC ALl A2 . EVaAL)
MOV A2 A1 TST-)
(MOVJ A6 TST- + GE

v EvAal ¢ ISuer
i APFRFLY § 28UBR
¥

(CAR Al AL)
CITLIST AL
{JTHUME
(CARKR Al

« EVALL)
Al TET-)
Al)
(UNCONS Al A2 AL

(JEQ Al (QUATE)

(MOVJ A6 FC o GETFN)

CIUMPX AX ((hUAlChR)(CVAL")(EULIQ) TST~ (EVAL3) (AFFLYF) (EVAL4)))
FSULR LAMBDA FLAMEDA GAMMA 3

i 15UBRR

GETENG )Y

o GETFN?)

GETFNE)

TFN)

Al
At
S Az

« QUOTE)

Q[UER
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NSUER

(PRINT
CPRINT
(EVAL (REAIN)))

P TOFLEVEL)

because FRINT is s swystem NSUER

return_address in Aé

bodyw eee) is stacked
. a

~INTERFRETER ¢

i —— - e o ———————— e o e o e H
H venMCe 1 H
i B ]
’ .

H VLISP interrreter 3
- - -
§ binding of arduments for standard functions #
i ¥
i 1SUBR ¢ A1l <~ value of the 1st ardument ]
§ 2S5URR ¢ A2 <~ value of the 1st ardument ! 3
3 Al <= value of the 2nd ardunent | H
i NSUBR ¢ Al «— list of values of 3ll the ardguments H
i FSUBR ! Al <~ list of all the arduments non-evaluated

- w W e

1SUBR the address of the functlon is stacked

recodgnizes the ture of the function stored in A2

the function is an atom 3

is it an EXFR 7

Nna oy
ves

no 4
ves

the function is a8 list §

{Clvar)
a8 LAMBIA 7 3§
value = 5
a FLAIMRDA
value = 6
a3 GAMMA 7§
valua = 7

staok
is it
ses o
is it
yes §
is it
des §
in others cases
re-evaluate the

forme to be evaluate
list of values readu
Liove to arely

(EVAL (CAR A1)
in case of 3 list
numbers

the value of an atowm is

its C-value (i.e. its CAR)

Al <~ the functiony

A2 <~ the list of arduments 3

special case for the QUOTE function
find the ture of the function

oo DOdw

- or ws

00’) ;

$nd return
$

and return

and return

function

are not evaluated

»
’

¥

v

W W W W W WP W W W W

retry with the new exrraession i
is it & standard function 7

stack the address and return §
indirection on the value of the atom §

Py
’



i Ay

#
e

EVAL 2

EVal3
Evat. 4

AFFLYE
AFFLY

AFFLY2
APFLYG

AFFLYF

AFPLYIL

REBIND
REBINID

RERIND2

AFPLYN
BINGL

BIND2

BINDGE

RTR%

UHEIND
IR I,
UNTIHLD

-23~-

i for the 28U6KRs 3
(UNCONS A1 a1l 18T

LOALL . Eval) §
(EXCH AL TST)

(CALL +« EvALCAR) - §
(MOVR A2 T6T~-)

ioevalustion of LAMEDA-exrressions
(MOVY +TST (AFPLYL) o EVLID)

ioevaluation of GAMMA-amr ros
(MOVY +78T (AFPLYG)Y o BV T

(CONS AL Al NIy

(MOVY a6 FC O,

CJUMFX AX ((CAR) CAFPLYR)
i 1SUBR 2SURR

-y e

T8T- T8

GURIL FEY

i

LUNCONS AL A2 Al
(CARR Al A1}
(CaR N1 Aty
CJUMP o aPFrLYL)
(CONS A1 a1 NIL)

§
i ogonerasi Vor LAaMBNS FLanube AN
Fosusrosse §AL <= list of vslues r
i TST < ({lvar) .., bodu
(UNCONS TST- A2 a3 ¥

i test of tail-vecursien i

(JINER (6,
CUNER (8 .

TSTH { &TRxR)Y
LINKY 63 .

AFELYHY
AFFLYN)

# srecial binding for tail-recurai

CIFLIST A2 o RERIND2) H
(UNCONS A2 A5 a) i
(UNCONS A1 (@ v A%) AL) H
CJTLEIST A2 . REBINDL) ;
(JTNIL A2 . PROGNAT) 5
(MOVJ (B . AZ) AL . PROGRAI: H

Ponormal binding witn sreservetion

CCHMPOSH LINK {MARKER?) ¥

CIFLIST AZ . BINL2Y

(UNCONS A1 A4 Al H
{UNCONS A2 A% A ¥

(MOVD +TST (B . A5 a4)

MOV +TST A% o DINDL)

CUTNIL A2 o RIMLDZ) H
MOV HTST (B . a2)y &)

CHPUSH a2)

CHRPUSBH A3

§oexecation of the body of the fun

(MOVE LIHK 8T +« FROGHAZ
(MOYJ aé FCoo UNBINDD
CRETURN

Foumbire! the sreviows Bindgloss 3

[§518 PTG 0 UNGLE

(R GOLTINRND

MPOI A5 LMK

CIHER AS CMARKERY . UNEIMDT)
CHUMP fg) '
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evaluato the lst srdgument &

aevaluaste the 2mnd arvdument 3

-

used by marrind functions §

get the ture of the function }
CAPPLYL)Y (AFPLYGY (AEPILLYG) ) )

BROLAMBIA FLAMERLA GCAMMA 3

AFFLYL must follow ... 3§
¥
oacfy
vesd §

A2 = lvary AZ <~ baodu. §

i it dis not in terminal rositior
it is not 8 recursive funchtiom

ve furnction
lard is atomic §

A3 <~ new variable §
force the new value 3
varishlies left ?
real end of lvar
in case of LEXER

. me ‘ar

of the old velues &
srecial mark in stack
A4 - next value $
A% O~ newt variable §

real end of lvar

ction i



contral functions

- e e
- e w

-24-
i FROGN 3 FSURBRey EFPROGN ¢ 1SURR §
i allows to handle the tsil-recursive furictions 3§
FROGNAZ (MOVE Al A3) §odirternal (FROGN A3) 3
EFROGN
PROGN (UNCONS a1l Al A2) i next element §
{(JFLIBT A2 . EVAL) i there is one element ¥
FROGNL  (MOVEC +TST A2 . EVAL)
(UNCONS TST~ At A2) i next element §
(JTLIST A2 .+ FPROGNL) i it is not the lost element &
CJUMP .+ EVAL) P it is the last element i
# LIST ¢ FSUBRy EVLIS ¢ 1SUBR 3
LYIST
EVLIS (JFLIST AL TST-) # rnothing to oo 3
(CONS A2 NIL NIL» i rrerare the head of the result
(MFUSH A2) i which is saved in the stack 3
# A2 is also the address aof the
last CONS-cell
EVLIS2 (UNCONS A1 Al +TST» i next element 3§
(MOVC +TST A2 .+ EVAL) i save the remainder and
evaluate the element j
(CONS A2 Al NIL) i CONS the value 3
(MFOF A3 Al) i restore. last and the remasinder j
(RFLACDE A3 A2)
(JTLIST At + EVLISL) 3 list not exhasusted i}
(CDRR Al TST-)
i LESCAFE ! FSUBRR
w § 2llows to force a tail recursion §
LESCAPE (MOVJ +TST (XTR¥) + PROGN)
# IF I FSUER, The most simrle conditionnal function §
? 8llows to handle the tsil-recursive Punctions i
IF (UNCONS A1 Al +7T8T) )
(CALL + EVaL) i evaluate the predicate
(UNCONS TST- A2 A3)
(JTNIL Al . FROGNAZ) i else clauses i
(MOVJ AL a2 . EVaL) i then clause i
y COND ¢ FSUBR. The most famous CONDitiormal function i
$ allows to handle Lhe tail-recursive functions §
(COND (MOVE A2 A1)
CONDY (JFLIST A2 TST-) i no more clauses §
(UNCONS A2 Al +TST) i Al <~ next clsuse }
45 CUNCONS A1 Al $T8T) i Al <~ the predicate §
¥ (CALL . EVAL) ° i evaluate it §_
(MPOP A3 A2)
(JTNIL a1l . CONDL) # the eredicate is false #
(JFNIL A3 . FROGNAZ: i evaluate the clause §
(RETURN} F the clause is emprty 3
i OR AND ! FSUBRR, lostical cornectors #
i allows to handle the teil-recursive furctions 7
0OR (UNCONS A1 AL AZ)
(JFLIST a2 . EvaL) i the last element j
(MOVC +TST A2 . EVAL)
(JFNIL Al . FRET)
(MOVJ Al T8T- . OR)
AN (JFLIST a1 . TRUE) 5 (ANDD) ~> T 3§
AN (UNCONS a1 ALl A2)
CJFLIST A2 « EVAL) P the last element
(MDVEC +TST A2 + EVaL)
(JTNIL AL v PRET)
(MOVJ AL TST~ « AND1)
FRET (MOVR A2 THT-) i mor and return §
3 WHILE ¢ FSUBR #
WHILE (MHOVJ +TST A1 . WHILER? # atack the whole exrression
WHILEYL (CiR Al T8
(CaLtl , FROGMN)
UHILER (MOVC AL TST « EVALCAR) i evaluate the test j
(JFNIL AL« WHILEL) v it is ready for an other turn §
(MOVR A2 THT-) P Pindish 5
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bmmmm -3
" 3 predicates and searches :
it e ———

# NULL NOT ATOM NUMBF LISTF ¢ 1SUER

NuULL

NOT (JTNIL A1l . TRUE)
(MOVR A1 NIL)

ATOM (JFLIST A1 . TRUE)
(MOVR A1 NIL)

NUMBF (JTNUME Al . TRUE)
(MOVR A1 NIL)

LISTF CJTLIST A1 o TRUE)
(MOVR A1 NIL)

$ EQ NEQ ! 2SUBR

EQ (JEQ A1 A2 . TRUE)
(MOVR Al NIL)
NEQ (JNEQ A1 A2 . TRUE)

(MOVR A1 NIL)
# EQUAL NEQUAL ¢ 2SUER 3

NEQUAL (MPUSH . NOT) :

EQuUAL (MOVC A8 ST . EQUAL2) } rrerare A6 for fast return j
(HOVR A1l (T))

EQUALLL  (JFLIST A2 . NAN) '
(UNCONS A1 Al +T8T) i cdr down Al §

(UNCONS A2 A2 +TST) $ cdr down A2
(CALL . EQUAL2) # recurse on CAR 3
(MFOF A2 A1)

EQUAL2 (JTLIST Al . EQUAL1) $ iterate on CDR
(JEQ A1 A2 TST-) . o

NAN (MOV.J ST A6 . FALSE) t fast veturn #

TRUE - (MOVR AL ('T))
FALSE (MOVR A1 NIL)

# CAR CDR ¢ 1SUBR »

CAR (CARR A1 A1)
CER (CORR Al A1)

'3 GET t 2SUBR $

GET (GET A2 Al)
(MOVR A1 AX)

# MEMO $ 2SUBR ;

MEMQ1L (JEQ (@ . A1) A2 T8T-)
(CDR Al Al

MEMQ  (JTLIST A1 , MEMGL) b the list is emrtu §
(RETURN) :
P e i

i create and modifu §
F oo o e o i v ]

.

PoMAFC 3 28UBK, the rosition of the ardgumerits is non-standard j

MAFC (EXCH AL A2) P Al - list of arguments
A2 <~ function §

(JFLIST A1 TST-) P notiling to do j
MAFCL (UNCONS A1 Al +T1ST)

MOV +TST A2 . ARPLYD)

(MPOF A2 AL)

(JTLIST Al . MaFC1)

(RETURN)
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i MAPCAR ¢ 2SUBR &

HAFCAR  (EXCH A1 aA2) Al

-

(CONS A3 NIL NIL)

(MOVJ FTST A3 . MAFCAR2)
(MPUSH AZ)

(UNCONS Al Al +TST)
(MOVUC +TST A2 . APPLYD)
(CONS AZ AL NIL)

(MFOF A2 A1)

(RFLACD TST- A3)

(JTLIST AL . MARCAR1)
(CORR AL TST-)

MAFCAR1L

- .

MAPCARR

i RPLACA RFLACD $ 2GURR

RFLACA_ (RFLACA A2 AL)
(MOUR ALl A2)
(RPLACD A2 A1)
(MOVR A1 A2)

RFLACD

¥ SETQ ¢ FSUEBR §

SETR (UNCONS A1l +TST A2)
(UNCONS A2 Al +TST)
(CALL .+ EVAL)

(MPOP A2 A3)
(RFLACA A3 Al)
(JFLIST A2 TST-)
(MOVJ AL A2 . SETQ)

.o e

s .

no

# SET ! NSURKs» SETRQ ! FSUBR $
SETRA
SET “(UNCONS Al A2 ALy
(UNCONS A1 (@ . A2) al)
(JTLIST a1l . SET)

(MOVE AL (2 . a2

§ NEXTL ¢ FSUBR
(CAR A2 AL)

(CAR A3 A

CUNCONS 63 Al A3
(RPLACAR A2 A3

A2

NEXTL
. A3

-

§ CONB 1 2BURR

(CONS 5L A2 AL
(RETURN)

CONS

i REVERSE t 2BUBR 3§

CUNCONS

A2 A3 A2}
a3
I

and of the SETQ ~INTERFRETER § )

A2 -

next arvdument §
save the functior ¥

evaluate the value §

-26~-

<~ list of ardumentsy
- furction §

»

stack the name §
stack the remasirder §

set the new value 3

mare courle |

- atom 3
<= its value §

iodmitialisation of the indicetors of the standard functions §

(MAFC
‘{ATOM Calr COR EFROGN EVAL EVLIS
LISTE NULL NUMEF)
FCLAMEDA (X)) (FUT X 1 “TYPFN)))
(MAFC .
CAPFLY CONS EQ EGUAL GET MAFC MAFCAR
MEMI NEQ NEQUAL REVERSE RFLACA RPLACTH
CCLAMEDG (XY (FUT X 2 “TYRFNYY)

{MAFC

C(FRINT PRINL TERFRI READ SET)

SCLAMBOA (X)) (PUT X 3 “TYFFNI 1)
(MOPC
CCAND COND IF LESCAFE LIST NEXTL OR

FROGN QUOTE SETR SETQR WHILE)
CCLAMBDRA (X)) (FUT X 4 ‘TYPFNY M)

. , /-INTERFRETER)
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