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(dsel? CNETANT =43 1424
(Lsel) CONSTAMT =53 1A2.
{tuskars) COMESTANT =F3 1320
(answer) CONSTANT =73 142
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(zlobal) CONSTANT =23 142¢
CbEltin) CONSTANT =33 1a2¢k
% Altsuc fielc values¥ ‘
tnotlesty CONSTANT = 0% 1421
{lastnone) CONSTANT = 1% 1421
(lasttiels) CHNSTANT = 2% 1A21
(lastrext) CCHNSTAMT = 33 1221

L

Loecirs areas%
(sharsty) [orammex + pacelenly %area for comractec mram f(sharablelX

14/
{fvarsta) [varsmax + pacelenli %area for compactec zcram (orivate)¥ 1AZ
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sbnamCADORESS 1y ¥ otr to subsystem name strinc &
%“the byte numbers below relative to sramy

firstirst CADDRESS Iy % bByte num of start of COMYANDS
sgekrulel AGDRESS ], % snueak rule for mouse duttons
helprulel ADDRESS ] clopal help rulesn %
initinstl{ ADCRESS ], % initialization rule /0 %
reeninstC ADCRESS ], “ rentry rule/0 %
termrulel ADCRESS ], % termination rulef0e¥%
hlrrarulel ADGCRESS 1, % help reauest rule/n.%
prerecCACDRESS]y % otr to process records/04%
kweral ADDRESS 1y %otr teo keywordsY
echoworcgl ACDRESS ]y %ctr to echo strinrs%

i

execvector CACCRESS]Is %ptr tc vecter nf execute byte npurel

J ¥ B
MmN oLn N

T Te e 3=

o T T T S e

pa—
b S
IS ) B ) B |

[
e
n

u—
3> 3
oo

1AS5
1A5
145
1A5
145
1AE
145

1hE

pfuncs [ALDUDRESS]e ¥ptr te carse funetien acdrs in 2rivate part of

aramimer’

rfuncl C[ACORESS]s %nurker of parsetunction entrics 4n pfurcs

funcs [ANDRESS 1y %ptr to function receorasi

table¥

uvarstart [ACORESSIe %¥start of slobal vars in nrivete part of cram?

varent[LADCRESSEds % count of total numcer of vardizhles %

sharl [ADCRESS]y % number of 32 word hlocks in arammzr sharable

part¥%
nums [ADORESS Iy ¥ pointer to numeric constents table %

privl TADDRESSI? % number of 32 word tlocks in private part of

aorammar¥%
{processr) RECORD %process/package record¥%
okgstrLADDRESS]e %address of package name strincy
procstrlADCRESS]s Z%acdress of process name strina¥%
mailooxC
pkchCACODRESS]y Zpackace handlel
prcnl ACODRESSI]S %nrocess handlefinchasn¥
“were orior to this record is Link te rext reccrdi
tinstrec) RECCGRD % CML dmstruction fermat %

alternativel ALCRESS . “aagdrees c¢f alterrnative instructiaon

1A7

147

[
LS
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successorl ADCRESS]e % address of successor instructicn %

accr[ ALORESS I, * adoress/valuoe FfField
valp?l tstrelf 3]y tstdimtlL1dy tstnotll]e tsttruell1lsy tstnulLll1d,
f4LLr20121, %“seccnaoary value¥

% subfielce are for XTEST!

TeTLLL: test 3F accum conlains null value.
TSTTRUE : test if a2eccum has nen-rulls non-zero value.,
TETLDTL TRULD meens te necate the test .
TSTIMT: dmplies test acainst integer in addr field.
TETREL Y =g Dy £y €5y 3zeX

tillerl13ds % filL empty space in record %

opcoal6ls % operatinn code %

vtypel21; %type of var if a var is referenced¥

% Compzacted aoram recorc defs %
fnuinstrec) RECORD 1A¢
nuocpcodel 61,
altsucl2]: % zlternative / successor field %

(sucrec) RECORD 1A¢f
sucaddl 71,
Longl11];

(ivarr) RECORD 14a¢

verinaolel,
vartypel21: “for local vars¥

% miscs records %

(tBree) RECCRD 14¢
BErhlL R,
Lelhld3s
%Srocedures¥
(cargaminit) %inits compacter amnd butfer for compiler outnut¥

PROCEDUFRES 1t
“save recvisters¥%
svlacl _ K13
R1I _ %svlacss
IELT Rls svlace:
% setun compiler globals %
nutent _ ormsdizes % tell comciler how Ein corriled aram can ke 2
relocec _ Seldarams % relocation constant %
outbfa _ 3ecldgrami % comniler relccation constant ¥
oute _ 444480 + folcdcrami ¥ compiler cutput bBEuffer nednter ¥
Yrestore recisters¥
FlsLrt _ %tsulacs;
RPla.RH _ 03
TELT R1s 17E%
Rl _ swvlacl;
RETURNS
tND .
(crnaram) %compasct the crammar - called bty ccompiler%
PROCEDURES 1¢
“cave recistersy
svlacl _ R13%
R1 _ Zsvlecss
'BLT Fls svleces
IF errern = 0 THEN % no compile errors = go the comoactiap &
BEGTIN

typeal{zvr);
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typeal ¢

F ~ LR I N N I A2

EN=COMPACTING"Y);

comparam{ fnumo 5§

EMGS
{tercinate
“restore r

L1la.lrm

71 aRb _

".'-LT 1'1

R1 . eV
RETURM
END e

(comparam} %c
PROCEBURE ¢ o

Yo clostilel Frumos FALSE )3
ecistrrsy

tgvléacss

62

v L/7E

lacls:

ompact arammar?
utputifn ) 3

LCCAL CONSTANT
blLocksize = 324 %size of aramar blocks¥%
blksperpace = pacelen / blocksize.
bytperword = 44 %8=bit hytes per odpll word%
pplen = 3,
pmappriv = 160600RB6&T %Zreads vrites exes

LOCAL ¢ ]
nuinitaca,
nunlpnrgeda
L Initisli
clrbf(
cbrbf(
rwtab L
ncitems
cftab L

drecord
first p
fLvars
race bto
L=isrec
cremtog
remenc
varsend
nuinitacd
nurentada
nutermacc
nuhelpaco

W

nuhlprc&ca-

nusqekada
nufirstacd
“process e
FOR 13

IF N

¢+ word REFs bnciss Lcse disre

vy errnums cki
ze nglobals %
izoctabe maxinst)s
fonfrecs comaxly
ectacl _ extabl _ Lvtabl

bl

3y % tacles are empty ¥

noitems + 13 % rersefunsa

_ divrutisharstg, pagelen)
ace houndary in sharstc¥%
divrul(fvarstos pacelen) * p
urdary in varstoX
oldaramC113

Erecorc + crammax — 13

itvars + varsmax = 13
compalts( disrec.initinst,
cempalts( disrecereeninct,
compalts( disrec.termrule,
compalts(. aisrec.helprules

xecutes?”

_ 0 UP UNTIL > extabl 0O
0T nextabl i1 _ getadd( extabfl

nextabl i1 _ compalts( extabl
(stuff): %Stuff compacted crammar into buffer¥
grammar fram enc of buffer to tecinnine of huffer ¥
% address for first hyte c¥

% move
Rara
cram
Le

firs

.i

mbot _ &recera + subr.SIZES
mar 3

rentobptaramtops Erecora +
t woro currently occupiec by

_ cramenc = lec + 157 % size of

BNy P - ~

1E

copy on write%

¢ REFes privpaney temps
rurentadoy nutermadde nufirstedds nuheloands nusnekadd,

cvtabl

fntabl _ nmtabl

cannot have an index of zero as
this dndicates absence of a pf in xselect¥
* rcagelens

agelens

FALSE )
FALSE )
FELSE )
FELSE )

_ compalts( disreceahlprarules FALSE
_ ctompaltst disrece.saekrules FALSE 13
compalts( cisreceafirstinsts TRUE )3

%“recaorc opoints to

%vars proints teoc first

ME A e W

)

ile FALSE

(urammax = subr.SIZE) * bytoerword +13

initializaticn ruleX
reentry rule %
#terminatior rule¥%
“heLc rute
y 4kelo request rule?

“squeak rulen

il ) THEN

¥i

subre«SIZE) LRHES % zcdcress of

Bramrsr
arammar

4

%
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mubfbf( Lecy Zorambots i}
frrambot _ Sgrambot + 3
Frais _ wrémtan = (((aramto
*+ hytrerworqg)s
fvarshot _ Avarss
recerec.firstinet _ IF nufirstaac THEY nufirstacr = nreods CLER 03

i % move the crammar %

B = 1) MO0D EbEvyit=erwordl + 1) = t(subr.SIzt

recorceinitinst _ IF nuindtade THEN nuinitadd = bndis ELSE 63
receraeareeninst _ IF nurentacc THEN nurentacdd = hrodis ELSE 03
recorcsterrrule _ IF rutermaad THEN nitermadd = brnedis EZLSE 03
recorcs.helprule _ IF nuhelpado THEMN nihelpadd - bBnedis ELSF 03
reccrceshlprarule _ IF nunlprazdd THEN nuhlprgadd - bndis FLSE 0
recordssaekrule _ IF nuscekadd THEN nuscekadd - bndis ELSE 03
recorce.kword _ aramstuf( 3kwtabs kwtabl + 1 )3

records.echeword _ gramstufl $ectabs, ectabl + 1 )3

recordsnums _ cramstuf( tnmtabe nmtabl + 1 33

“Stuft execute vector and relocate adcdresses?®
FOdk 9 _ 0 UP UNTIL > extabl DO
rextanl 43 nextahli J - bndis;

records.execvector _ cramstuf( snextabs extabl + 1 )3
Ystuft kw's and reloc=te addresses¥
FOR &worc _ recorcskword + Rrecord UP UNTIL = recercekumwarc
+kwtabl + frecord +1 DC
IF [wora = 11 NOT = -1 THEN %selector¥%
FEGTI N
FOR i _ word =3 UP UNTIL >» wore = 1 CC
REGCIN

IF [33 THEN

temp _ cetind( [9]y Srftaks Socftabl)
ELSE

temp _ O3
cramstuf( ftemps 1 )5

END S
were _ aramstuf( words wlent Cwordl ) };
END
ELSE %recular kworaol
cEGIN
worc _ gramstuf( worns wlent Lwordld Y 33
EwD ¥

reccra.funcs _ aramstuf( sfntabs fntazl + 1 )¢
netuff echo strines ara relocate addressecy

FOF &word _ recorce.echcworc + &reccrd UP UNTIL = recorce.echowcrrs
+ectabl + frecord +1 20
word _ cramstut( words wlent Cwerdl 3 )
“stuff subsys name¥%
recerd.cshnam _ cramstuf( cisrec.shrams wlent [disrececsknaml) )@

%“stuff variables¥
FOR % _ 0 UP UNTIL > Lvtabl DO
EEGIN
varsbot _ [ Llvtabl § J 33
EUMP Bvarskots

ENC 3
recorc.cvarstart _ &varshot = Evares
FOR 1 _ 0 UP UNTIL > novtabl DG

BEGIN

varsbot _ [ gvtabl 1 1 1j
BUMP &vershkots
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ENDS
recorce.varcnt _ Lvtabl + asvtabl + Z3
“stutf process/packate recorcsl
I Lworo _ cisrec«nrsrec THREN
EGLE
recorderrsrec _ %varspot = “vars + 13
Co
CEGTN

IF werdeprocstr THEN %stuff?y
woraeprocstr _ ovramstuf( werdeprocstrs wlent
Cwerdeprocstrl ) )3

IF waorocepkgstr THEN %stutf%
wordepkastr _ gramstufl werdespkastrs wlent
[wordepkastrl ) )3

IF (temp _ [ Aword = 11) THEN
L &word = 11 _ ®varshot + ppler - Rvars + 13

putnewacd( Kuorcy varstuf( fword - 14 ponlen ) +1 )3
END

WHILE ( f&wWwora _ temp )3

ENE

ELSE
record.prsrec _ 03§

% chanue gt names to raaix®0 znd stuf *¥%
FOR 4 _ 1 WP UNTIL > pftabl DO cftzblid _ wabkranEll pftablil):
recorcde.nfuncs _ varstuf( spftabs pttabl + 1)
recorc.pfuncl _ pttanli % number c¢f pf entries *®

Ystufi functicn recorc-s¥

e

FUR &werd _ recorc.funcs + Rrecorc UP UNTIL = recorcefuncs +
frecord + fntabl +1 DO
BEGIN
[ ward 1 _ getade( [ word J )i
word _ aramstuf{ words wlen( [ wocrd +1 1) +1)3
ENC 3
(fillagig): %“Fill dn aispatch records 1
recorusshaerl _ divrutl (icramhot - Sreccrcly hlecksizeds
criveeage _ Ruars / pacelens
recorc.privl _ divru( (&varsoot = fvars)s blercksize )3

(file): “0utrout *to Tile®
naoper{ outputjfns privrnaces divrulrecocrdeprivlie Flkscerrone),
divrulrecorc.sharbly blksrerpaced)sy nmacpriv )3
marcert cutputjftne &rrcora 7/ paceleny divrulrecaordecherls
nlksnperpacedy 0y pmaprriv V)

AETUR NS

END a

—d

(mapper) %pmaps intoc a file¥
PROCEDURE ( ifny srcepades nagess cestpaces access )
LOCAL CONSTANT
remove = =15 Zrencve gaae from ferk¥%
LOCAL
srce _ 400C00000NC0CBs %source 1is current fork
desty Ydestinaticn¥
lzstpace _ srcepage + paces;
dest+LH _ jfn;
dest.RH _ decstnages -
FCR srceeRh _ srecepage UF UKNTIL >= lastprge [0

L~

rm
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cEGIN

'rmap( srcey oests access)s
torapl removey Srcey ccCess)y
P (esteEHS

(clasfile) %cleose tTileX

PRUCEDURE ¢ jfne release 1; 1t
IF NCT release THEN jfn _ jfn + 48113 % set hich bit not release jfn !
telosf( ifn) s
YJFCLS
RETURNS
ENC.

tdivru) 7 civide and rounds up tc next hichest intecer ¥

FRUCEDURE ¢ oivicendy civisor )i 1¢
LOCAL cuote remzing
LIV civicenc / divisors cuots remain; .
RETURN ¢ IF remadin THEM guot + 1 ELSEFE quct):

E“JD -
(wlen) %Zodves Lencth of & stringe in worask
FRUCEQURE € s }3 16
LCCAL COUMSTEMT chargperworae = 537 %chars ir popll woerd%
FETLURN ¢ advrul s<.Lsy charperword) + 1 )i
ENC»

(2ramstuf) %etutf tazble dinto aram buffer. Returrn ptr te first weore
reLative to start of arami%
PRCUCLCCURE (tilok REFs bBlokl 133 15
LECAL ke ptrs
ntr _ Anrarbot - &recorc;
FUR K 0 UP UNTIL = blekl DU
=

GIN
embot _ blokl k 13
P foremhot:

Eeramnot = cramenc THEN =2rrzzz€ $"Cormpacted arzmmér toc Large™))
3

END -
(varstuf) %stuft tacle into vars buffer. Return ptr relative te bhegin at
vars to tirst word¥
PROCEDURE (clok REFs blokl 1?3 1%
LCCAL ks ptrs
ntr _ Svarsbet - &vars;
FOR k _ G UP UNTIL = blokl DO
=EGIN
varsboet _ kElokl k 13
FUMP svarsbots
If &varsbot > versend THERN
errzzz( $"Comcactec arammar toco larcem):
R
HETUARN ( ptr )3

EAD e
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(compalts) Ycorrect alternztivesy
FROCEDURE « firstaltos revorger )1 150
LOCAL CONSTANT
amalblsuests =
rExsuUccis = sm
varkweit = 200F
LaCAL
nNewacCcre
i
frstinsts Lastinst,
alto REF _ firstaltos;
IF NOT firstalto THEN RETURNC 0O )3
CC %process succecsors for all alternatives if net already processed¥
IF altoesuccessor THEN
IF altoe.alternative NOT = alto.successor THILAN
IF NOT getadd( altoe.successor )} THEN
compaltst altoe.successory FALSE )
dHILE Ralto _ alto.alternative;
“put current alts into orammar¥
talto _ firstzltos
IF revorder THEN %reverse the arder of tre alts?
BEGIN
altavptr _ Zaltabs
B0
ZELIN
IF altabptr ¢ saltab + maxalts THEN
Laltabptrl _ &alto
ELBE
errzzz{( t"Tcec many parallel alternatives");
BUMP altabotrs
END
WHILE &azlto _ altos.zlternative;
frstinst _ %asltabks Lastinst _ altabptri
(AR
CLSE %just put in¥%
EEGIN
altabrtr _ taltab + maxaltsi
npe

“P O UCWN zltebptr;
F altekptr >= taltab THEN
Laltabptrl _ Ralto
ELSE
errzzz( $"Too many carallel alternatives"};
END
WHILE falto _ altoe.alternatives
frstinst _ altabptri: lastinst _ saltab + maxaltss
ENCS
FOR 1 _ frstinst UP UNTIL >= Lastinst DO ¥put current slts irto gramy
EEGIN
Realte . L3373
instenuopccde _ zltoe.opcocs
CASE instenuocrccde OF
= cstoreopsy = Lloads = azrencds = Loaoie

=z Ldlstey = stlstes =
inlstes = dllstey = dnuexof: %variztcleX



BEEGIN
instlen 23
stvart Raltols

nuace _ in

eENT S
keyonls = ertercuws = keyeo! %commrand worc¥

E_ ',:: Gife

instlen _ 43

nuztd _ aetindl alto.acdrs tkwtaby Tkwtabl )3

ruval _ [Ralto + 21.B8Lh}

nuaad? _ [falto + 2J«bArh;

ENDs

pushvar:

BEGIN ;

instlen _ 23

nuadd _ instvar( &alto);

ENDS
echos = rechos = enterstri Xstring%
BEGIN

instlen _ 23

nuada _ aetind( alto.addrs Sectzbs Sectabl )3
END3

executey = Lloop: %Xindex to extab%
BEGIN
instlen _ 23

nuacd _ getind( altcs.addrs fextzbs fextzbl
ENT S

celly = cecall: %2function%
EEGLIN
instlen Zs

nuaddo _ Eetind( alto.addry $fntabys Sfntabl )
nuval _ alto.val2;

-y

ENDSI

callhelpy = ocllrule: %Zfuncticen with rule¥

EEGIN

instlen _ 43

nuadd _ cgetindt altosaddrs sfntabsy sfntztl )3
nuval _ alto.val2;

nuada2 _ cetind( [ &alto + 2]y Textzbs Zextabl)?
ENDS

test: “test may be tests testtruee. or testnull”

CASE TRUE UF

= altec.tsttrue :
EEGIN
instlen _ 13
inst.nuopcode _ IF altoetstnot THFM testrntrue ELSE
testtrues
ENC3

= altoststnull :
BEGIN
instlen _ 13
inst.nuopcode _ IF alto.tstnot THFN testnnull ELSE
testnulls
ENDS

= altoststint : %acdr field points tec intecers
FEGIN
irstlen _ 335
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EN

BUMP
IF i

£ A e 0 Y W TN LIV A eidl Y ST - 14

nuadce _ cetinct [altcs.addrls tnmtabe fnmtabl 33
nuval _ alto.val2;
Enes
ENDCASE nmvarizhle in ador fielaoy
BEGIN
instlen _ 35
nuacd _ drstver(daltods
nuval _ alto.val2l
EnD3
pfellops = ffellop: %parsefuncticn or fefunctiany
BEGIN
instlen _ 33
nuadd _ cetindt( alto.addre Spftabs $pftabl );
nuval _ alto.val2;
ENDG 3
enter:
BEGIN
instlen _ 2%
nuaad _ cetind( [alto.addrls $nmtabs Enmtabl )i
ENG S
rptlocps
BEGIN
instlen _ 23
nuzdad _ altae.accdry % nestinc Level %
END3
GCASE
instlen _ 13
opfregl dinstenuorncoce J;
MOT= fTrstinst THLN %not Last alt¥%

exitlicop:

inste.altsuc _ notlast

ELSE

%“last alLt¥

BEGIN

1F

alto.successor THEN %see if next is suc¥

EEGTN

IF uvetsadc( alto«.successor ) = aramtop THEN %Znext
instealtsuc _ lastnext

ELSE ¥%suc isnt next %
instealtsuc _ Llastfields

END

A
n

S suck

ELEE %last alt has no suc¥

instesaltsuc _ lastnones

ENCs

sucle
1F in
fielea
BE
IF

n 03

stealtsuc = notlast OR inste.altsuc = lastfield THEN ¥make
GIN

altn.successor THEN %calc new suc addressy

BEGIN

suctfijeldadd _ aramtop = 13

relsucadd _ getadd( altcesuccessor ) = sucfielasad:

CASE relsucadd OF

i [1esmallsucdis):

EEGIN
suclsblone _ FALSE?:
sucl.sucade _ relsucadd;

suclen _ 153

suc
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FENDS
[N [smallsucrnissmaxsucdic)t %sucadd s rel to 2ne hyte of
suctlay
EECIMN
sucl.lone _ TRUES
2IV relsucacag / bLvterscs sticlssuczods suUcs s
suclen _ £33
ENC 3
ZNDCASE errzzz( $"Zad new successor acdr™ii
ENE
ELSE %zero suc fielcd¥
BEGIN
sucl _ 03
suclken _ 13
END S
ENE S
newaadr _ putinaram(};
putnewadad( $Saltos newaddr )3
[ RN
UREN( neweoar %of first alt%):

RET
MO

in

tinstver) “Ymakes var field Tor am oldinstX
PRICEDUREC oldinst REF )3 18-
LoCAL fielas
CASE oleinst.vtypre OF
= locals
IF (fielc _ getindt oldinsteacdrs $lutene dlvtabl 3)r >= 128 THP!
errzzz( E"Tco many Local vars");
alooal:
SFESIN
fieldevartype _ alobal;
IF tfielcevarind _ getindtoldinste.adarssovtabs Snvtabll) >= 64
THEN errzzz( I"Toe many alabal varesh)j
END S
hLEin:
REGIN
field.vartyoe _ bltin;
field.varind _ oldinst.adars
ExLGS
ENCCASES
ARETURNEFdela) s
END S

n

fgetind) %Xzet table incexi if none founds irsert itn
PROCEDURE ¢ olcaddrs table REFs tablen REF)§ 1L B
LOCAL i3
FOR 1 _ 0 UP UNTIL > tablen 0O
IF tablel i1 = oldaddr THEN
RETURNC 1 )3
“UMP tablens
IF tablen >= bytemac THEN errzzz( $"More than 256 ertries in a symbo
table™);
tablel tablenm 1 _ oldadars}
RETURNC taplen )3
ENG «
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(butincraml %out currert dnest in crammzr¥%
PRJCEDU®=ES
LECAL foi
trambten _ sramtep = (instlen + suclen):
TF srarten <= © TREK errzz2( s"Compacted o
fd _ rbntobot aramtons frecord + subr.SI7E
To insts
ASE instler OF
= 2! %includes acdr field%
| fd _ nuadds
37 %includes addr and val fields¥%
BEGIN
|fe¢ _ nuadds
| fd _ nuvals

.

ENDS

= 4: %callhelp opcodel
BEGIN
[T _ puadds

|fe _ nuvals
|[td _ nuaad2;
ENC 3

ENDCASES
CASE suclen OF
= 1: %smell suc fielo?
JTd _ sucljy
= 2@ %lona suc fieldZ
SEGIN
| fa suclsi
'f\"‘ sUC2 S
ENCs
ENCCAZES %no suc fiela%
RETURNC ¢ramtop )%
THND .

(rzrtobp) %Zcenvert byte number relative to tase to a byte rcointer%

PRACEDURE ( rbne base )3
¥ byte numbers start at 1 %
LOCAL CONSTANT hynerwd = 45 % 4 B8=bit bvtes rer word %
LOCAL worgcsse bps
on _ 341C00&6 + Case;
JUMP COWN reng
CASt ron OF
<= bymerwc: % just locp to increment %
FCR rbn DOWN UNTIL <= G DO 'I8P bot! % increment the
EMDCASE
BEGIN
DIV rbn / byperwds wordss rbnj
bpeRH _ bpe.RH + worcssi
REPEAT CASE;S
£MNDS
RETURNC bp )i

tMND»

(uetadd) ¥Xcet new acdress cf arcument¥
PROCEDURE ¢ oloceacdr )

rzmuar tec largo®ls
)t

Eyte

ptr

L
]

1]
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LOCAL indhasrs inas

indkash _ € eclaoadar %00 raxinst )i
ire _ inchash;}
o0

L]
I>

o
m

ancdtabl ind J.RH OF

aloacarl RETURNC adctabl dnc J.Lr )3
62 RETURNC 0 Y3
REEASE NULL

™o

UNTIL (dnoc _ ((ircd+l) MOT maxinst)) = dinckashi
RETURNC 0 )3
END

(putnewacd) %Zput new acdress in tableX
PRUCEDURE ( coldaddrs nwaddr )3}
LOCAL indhashs incj
indhash _ ( oldadaor MOD maxinst )3
ind _ incdhashs

Do
CASE a&ddtahk[l incd J.RH COF
= 0 %empty entry%
BEGIN
addtabl dind J.RH _ oldaddr}
acrtabl 9nd JeLH _ nwaocdr;
SETUANS
END
FNLUCASE Zused entry% NULL
UNTIL (ind _ ((irc+l1l) MOD maxinst)) = inchashj
errzzz( $"Too many new acaresses"V);
RETURNS
EMC e

(makradS50) % change an L10 strinc dnto racSC %
PRUCEDURE ( str FREF)3
LOCAL COCNSTANT chbmty = 4407000000012+
LOCAL radS0e« 94 chary chearptrs
racbt _ 03
charntr _ Sstr + chbnty;
re i _ 1 UP UNTIL > MINC 6+ str.L) [0

BEGIN

CASE char _ |chargtr CF
In [*As *232 char _ char - 543
IN Cvas *z3: cnar _ char - 863
IN E%Ge *213 char _ char - 473

EMCCASE errzzz( 3%"“ad radS0 char")*
radii _ racb0i*50B + char}
ENDS
RETURN ( rach0);
ENDe X%

> 14

181
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(errzzz}) FROCEDURE € astrng REF 1}
crerrf();
srinterrer( Zastrncls ;
CCTD terminate: % sinmuluate a catehpbhrase terminstion”

ol Ul

e ®

-
foy

n
oy

(cnerr) FRUCEDURES 11
EUmP errarnsy Y dinc comrgcilers error count ¥
RETURNS
EMD e
(printerror) PROCEDURE ( astrng REF )3 1EB2
typeas(I¥"ERRORI "}3
typeal( Rastrng )3
RETURN;
END e
(typeal) PRNCEDURE ( astrnu REF)3 132
IF astrnz2.L > 0 THEN
wstril Kastrno }¥§ ¥ have compiler buffer strirec %
terlt )3
RETUERNS |
END.
(tyceas) PROCEDURE (astrng FEF1YS 18e

IF NCT astrnoc.L THEN RETURN;

wstr( 4astrnu)s % have campiler write strins %

RETURNS

A .
(mubtot) %ZThis rcutine moves a buffer ¢t worcdse Arcurents are address of
sources address of cestinatiens ard number ¢f wores to transfer. 1t
returns the address of- the Last wore into wnich data was moved.Y

[

4]
ny

PROCECURE (bfromsy btos nwli
LOCAL Lws
15 nw = 0 THEMN RETURN;S

lw _ nw + bte - 13 %last vorc to tce transferresa to¥
IF bto INMN (cfromys bfrom+nw) THEWN
FEGIN
Kl _ tfrom;
A2 _ nws AZ _ A23S
ke _ A2 + AlS Xpointer dinto sourceX
£3 _ A3 + ptoi %rointer into cdestinationZ
UrTIL (A2 _ AZ=1) <€ A1 DG
BEGIN
AZ _ A3 = 1%
CAZ] _ CA21;
ENDS
END
FLSE Yecsn use block transfer instruction¥
EEGTIN
'HRL Alsbfroms I'HRR Alebtos 'HLT Aledlw
ENGS
RETURN (Lw)s
ENDa

{clrbf) % clear a buffer®
FROZCEDURE tbuf RFFe nw)s
LICAL Lws butaces

et
s
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IF nw = 0 THREN RETU=RNS
butf 01 _ C3

lw _ &nuf + nw -13 %last word to be transferred to%

hutang LH _ FJbL’f:

NutarseRH _ abuf + 13

Al _ tutacss

TSLT Aleilws

SETURMS

ale

tflepfs) PROCEDURES RETURNZENDS - 1E2

(filesc) PROCEGURE: RETURNF END. ’ 182

(flfechcl) PROCEDURES RETURNS END. 1B2
FINISH

(cdre) Cocumentation

The compacter is ccmbinec with the compiler at load times The compiler must
be used with mini=L1Cruntime and fullsijze xllOcata. Therefores the
compacter can only use features that zre supported by the mini=L10runtime
system,

Coempacted csrammar file format with n sharable races and m privete raaes:
Pazes o teo rn=1: sharacles Pages n to n+m=1: orivate
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FILE emll1J CHECK % (arcsubsyssmetr9s) (tesemllOerele) %
HETA Tile
% DECLARATIOMS %
CU~#Y: dispatch rermcte nelpcall furnres alter suce succarcs cption pseudo
aouski ulecos vlisterarips 1Ff
CREURE =3 %7 1t
t71F errtyoe = 1 %condeccenr toels Srule #subsvys "FINIGH /
tlecmmane 7/ rule) "ENUWY Ssubtsvs BFEINISH LG
SIZE: E=3000 M=100 K=1900 N=1S5C90 L=300 G5=100% Tk
SETS
VALICSUESYS = 1104748 %validation code for subsys dispatch recorc¥
IBFLG = 11BL % kludge to make hash work %
% TEST COFPCODE BITS %
TSTNULL=100B
TSTTRUE=4 (8B
TSTNOT=2CR
TSTINT=10E
“ RECOGNIZERS %
ARCRTOP=0 %“abort op cocde%
KEYOP=1E9 % keyword recogniticn operator (lLevel 2) ¥
KEYORP1=3589 % keyword recoanitian coerrater (level 1) %
YKEYOF=36ES % wvardiable kevyword reccenition (Lavel ”
COMFIREM=ZRG % cet command confirmatior %
SELL=Z2EY “ source selection %
DSEL=4ES % cdestination selection ©
LEEL=%g9 % literal selection %
ANMEWER=TES X gets viewspecs %
OPTIONK=10ES % option character %
RFTOP=40:5% ¥ repeat character %
% COMNTRGL ELEMENTS %
FFCALL=11¥93 % parsina function ¥
EXECUTE=12&% ¥ transfer to another cecint in tree ¥
CALL=13ES % Packend function eall with nc 2ssociater helg rule %
CALLHELP=Z487% % Fackend functior call Wwitr Associated heln
ruke &
CCALL=4129 % COutofline >ackend function cell with ne continue ruls
OCLLAULE=422¢ % Outefline baockerd function ecall witr contdnud

rule
FECALL=5¢gE®:
o
FECLEAR=14RS
ECHO=15E%
RECHO=1&6R9
SHOW=23B9
SHOWCON=44E59
cenfirm char
SHOWSTAT=45E

CLEARSTAT=ETRY

LOGP=518%
RPTLOOP=5289
EXITLCGUP=EE

UNTILLOOP=54ES9
WHFILELCOP=ERE?
MANTFULATIGONS

L
e

VALUE
PUSHARG=RE®

pA

% echo noise word string

%
%

9

a
2

9

L4
"

call on function

FEECBACK CLEMENTS %

% clear fee

last thin
a variabl
oisplay a

replace
display
%

8/
B

e

display 13
%z clear tty
Eecinning c¢f a CM
% repeat a
% exit a CM
%2 until cla
% while cla
%

pfush accum =2n arzg

irn Frortenc %
dback buffer %
%

g echoed %
e to user
variable to

-
P

user and reauire
n tty window a variable tc user %
Wwindow ¥%
L Loop %
CML Llocp
L loop
use of
use of

L3
/8

-

&
a

CHML
CaL

loap
Loop

stack %



BLFs

E=Sep=/% 15:28

FUSHVAR=

3TEY

STORL=178Y9 %

AFPENT

3l5%

LCAD=2085
LCaDi=43=9
ERTER=Z1z% %
LOLSTE=¢ReS ¥
STLETe=R1#ES

€ CUMFSKLU s CMLANLS3ISs > 2
stack %
into variahble %

zcecum teo List vardiacle %
variacle dirto zcecunm ¥

% push variable on ar:
accum value
4 aopenc
“ lLoad

stcre

“ Lloao variable address into accum Y%
enter constant intec sceum %
loza a List elesent inte accocum =
%“ store List element into accuem X

INLSTE=EZRS %“ dnsert & List element tollcwino giver
element %
CLLSTE=63E¢ % delete a List element from a List %
IMCEXOF=65E89 % fina index of expression in Llist %
% TEST A VARIABLE %
TEST=2289 % test for TRUE variable %
% EMTER CML VALUE INTO ACCUMULATOR %
ENTERCW=2429 % enter command word inteo accum %
ENTERSTRZA4HS % enter strine inte accum %
ENTERNULL = 25E9 “set accum tc null¥
ENTERTRUL = 24E9 %“300LEAN = TRULCY
EMTERFALSE 2TE9 “EOOLEAN = FALSER
% RESUME HELPX
RESUME= 3UFR9 %resume help call¥
RESUMNULL= 446ES “resure help call with ne value®
FLAGS: 1t
attr “ attribute values % 18°
initloe % optr to INITIALIZATTON rule % 1 B
termice “ ptr to TERMINATION rule % 1BE
hipraloc # ptr to HELFREGQUEST rule & 1o¢
rentryloc ¥ ptr to REMTRY rule % 1EE
helptioc % otr to HELP rule % 1&¢
scekloc % ptr to SQUEAK rule callec¢ when user pushes on mouse |
1EE
sav %“ ¢ value for commanna ¥ 18t
value % temporary accumulatoer =% 1=t
testtype ¥ true or false test % 152
Brer % eder of current prcoccess/package recorc ¥ 158
ceintrtn %“acdcress aof coroutine to call fer & peointins
selectiony 1B
typedinrtn %mddress of typeir collection routinel 17¢E
acdressritn %“aadress of acaress collection routine? 155
ctlbhits % temporary accurulator ¥ 1t
tep % address of last generatec node ¥ 1R
alt % acdress of alternative rode % 18
suc % aadress of successor ncce % 13t
errtypes; % tyce of error % 15¢
¥1 => scan foer 3 then expect more decls or commands or rules
2 => scan for § then expect mere commanas or rules¥% 185!
FIELDS: OP=[6:271 VAL=[LR:1&82 LH=C18:18] RH=[C18:0] VARTYFE=[LZ2:331} 1!
ATTRISUTES: 1i
parallel % BE fn can be called in parallel with carsine-
% 18"
nfunctnanme % name of external parsins funection ¥ 1320
ffunctnzme % name of external frecnterc function % Iz’
functname % name of external L1727 function 1=

rulename

os

“ name of a narse rule % 1=
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varname % temporary variable % 187
constant “constant (ecuate ¥ 187
Litstr * «IL has literal asscciated with it * 1737
“Ltinvar var s a builtin¥ 129
streconst % 4d ie a strine constant ¥ 187
slecalvars “zcore ot var s entire orammart 1r 7
% FARSIMG FULLES X%
* 1ile cefirition %
File = 1A
(HFILEH

Stonle _ 1 % output to compacter ir same adoress space %
gccraminit % initialize the compacter 3
« 10 <"=CML COMPILER T/7/T76">
C"=FILE "=1> &NAME RDISCARD
tLvALLIOSURSYSs GEdispatehs] % outnut address of Adispatch record
%
Sprcr _ 0 Berrtype _ 1 $conccomo %$dels $rule % can heve clobal
rules or ceclaraticns X%
#(subsys) % must have at least one subsystem def ¥
WEEINISY tfinC 3 =
Lcmarar) % coempact the grammar %

/MSYHEOoLSY

X0
* 1%

fin

$<¥e> (I0 '= NUM Ixhivarf23+ ) *7 PFINISYS
var [=s=-] => 51 _ *N2 ¢f vername 1 &% bltinvar +1 o® releca
1C12
=> % fin orocessing and ocutput the Literals 3 1C12
“ outout 2 L1C strina for all kxeywerd strings which sre net
external %
SIMEEGLITY
ESYMS(
7NO0T 73 defnea *% ¢
?NOT 7@ extern =%
(7& Litstr »%
=le ¥ ret & selectar cw ¥% 1C1A4APAL
>x
*L5 IL"‘% LT,
*ST

/7% varname *3 >+*7 O\(Q
/ t720 ofunctname »3 / 20 ffunctname *%3} % rut out
the strinc ¥
Sx 2
L3 |LH *xL%,
*53
/78 rulename =% <(MEIRROR: " +% " not ceclared cor
cefined"> &cmerr
/TRUE)D
/TRUE)Y
/TRUE)
% vut out any Literals %
dliteralss

% “ule name cefinitiens %
rulnamel 103 => % define the rule as a Lcecal symbol % 1CE
S rulensame =x1 1czi
>l top &5 reloca 13

% OCL cef

initions %

cencdecemp = %conditional compilation switches¥ 101
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llSETll
HCPy> € JUID o=
("TRUE™ >#%1 _ 1 / "FALSE"™ >*1 _ 0) RDISCARD)

LT 1C%4
crle = b1 G4
(npeLl /4 "CECLARE™)
Rattr _ 1 % cefault is VARTABLL % 1C301
(
aclcw TEER L
/ taclfun H#< %4> declitem :dellistl®] 5 x)
/' ("CUNSETANT®
HCY 42 (LID *= UM Ixconstl2] =) 3}
/ ("STRING"™
H<"4> (LID "= 4SR :ixstringl2] =) *35)
/ (Cdeclettrl H<"4> LID idelldisth sl v *)
)
/ "CONSTANMT®
Hd P> (JID *= NUM xconst[2] ) *31);
cclew = % declare commanc words¥ 1C3
"COMMAND® “WORDM
P Y2
( «SR [?2 defred <"ERROR: Command werd " +1 " =reviously

deTined"> fecmerrl
( "= NUM [7IF «=NZ2 > 1777778 <"ERRCR: Comrand word " +=1 " phasg
number vreater thar 177777E"> Scmerr] xcelewl 23
/ txdelewl1le =00}
(( “"SELEZCTOR" &pointrtn _ © Rtypeirrtn _ 7 faddressrtn _ 0
(*= piselecteors
/ if
IIFDIMT" 't =
(.10 3S pfunctname &pointrtn _ HASH(#2) + IDFLG
£LISCARD
/ 'tycveinrtns =2cdoressrtn (biselectors})
/ “TYPEIN® o=
(10 %S pfunctname &tvceinrtn _ HASH(*2) + TLDFLG
SNISCARD
/ !'peintrtns &cdressrtn (bhiselectors))
/ "AUDRESSw =
(.10
£ WTEXT® Witextt
/ "CHARACTER"™ :"zcharacter")
3¢ cfunctname Zacdressrtn _ HASH(x2) + ILFLG QDTECARD

)
)
tsellls =typeinrtne =pointrtne =adcressrtnl )
/ L =1 ¢ 1 %distinction of cws for compactor%)

* )
vty s 1C3T
biselectors = 1C?

t"ttext® oS pfunctname &typeinrtn _ HASH(*1) + IGFLCG RKCISCARD
t"acharacter" &S pnfunctnzme Raddressrin _ HASH(#1) + ILDFLC &DTSC2R{
(«

("CHARACTEF" :"pcharacter" [/

"WORD" "oword" [/

“YISIELE"® :"pvisihle" /
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WINVISTELE" i®pinvisible® /

DTEXTY :"ttext" &S pfunctname faddressrtn _ HASH(*1) + IDOFLEG

BELISCARD IVptext" /
WINTEGER" I"ttint" wS pfunctname fiypednrtn _ HASH{#1} +
SNISCARD "pinteger®  /

"YUMBLA" I"pnumhbher® /!
"STRING" (Ypstring" /
"OLOFTLENAME® vtoldfilensme" 1S pfunctiname Ltvpeinrtr

HA8H(+1) + IDFLG LUISCARD ivpcldtilename" /
"NEWFILENAME" "tnewfilename" ¢S pfunctname Ztypeinrtn
HASH(*1) + ICFLG &CISCARD :"pnewfilermame® /

ICFLE

"FILENAME® Ivtfilename®™ 2S5 pfunctname itypeinrtn _ HASH(*1) +

ICFLG &DISCARD :"pfilename"™ /
"CHARPCS"™ ["ITION"] I"™pcharpos®™)
@S ptunctname Zpointrtn HASH{*1) + 1IDFLG &DISCARD)Y /
"PASEWORD" ("toassword" %8 pfunctname &tyceinrtn _ HASH(*1)
RU1SCARD &pointrtnm _ 1)
sellxdclcuwl=9=]y =9=e=1 =>

av)

(TIF x*N3 = 0 Oe / *V3Iy4)
(7IF =2N2 = D Q04 7/ *V24)
(2IF #N4¢ = 0 Q4 / *V4y)
*13
declattr = % declaration attributes %

("VARTABLE"™ Rattr 1

£/ WPAERETFUNCTION" fattr _ 3
/ MGLOEALY™ U "VARIABLL"™ 1 tattr _ 4
/0 WFE™ / YFRONT® “ExD" 3} MYFUNCTICN® Sattr _ 533
delfun = % cdeclare function %
"FUNCTION" Rattr _ 2
("FROCESS" *= SR .
( *y "PACKAGEY = LS8 ¢ Ixfnhdrl2 1+
/ *: txfnherfl11x )
/ ixfnhdrl Jx3 3

sacl ew
r—q"'] =2
>*1 _ LSH({*N2)18+. &% reloca =1 #L1|LH #*L1s %513
xconst [=y=1 => >*x1 _ *MNZ 58 constant =1 3R relzoece =13

xetrine T=y=1 =>
2x2 ALZ2|LH *L2y =52
>+1 _ *VZ2 £S strconst =13
xtnhar
L+«SRyeSRI =3
>n]l *L1|LH *L1ls *S1 >+2 *L2|LHKH *L24 *x82
¢ ?IF grer = 0 OND /7 orerN1l) Sprer _ .
“fnrecord =1 = addressrtn of next fnrecord or zerch
*V1|LHE *V2\Z HASHC*1)|LH HASH(*2)4:
%“frnrecord =
ADDRESS(process) s+ ADDRESS({package)s
HASHfprocess)ysHASHC(packacel) ¥
L«SRI =>
>*1 *L1|LH *L1y *S1
( 71F grcr = 0 OND / prerM\l) fprcecr _
“fnrecerd -1 = sddressrtn ot next fTnrecord or zeroX
=V1|LHENZ HASH(*1)|Lh 43
e :
¢ ?1F crer = € ONOD / zrerM\l) Sorcr _

1C30
+ IDFLG

1C3

(]
[}
[}

1C3X1C1
1CZK1C1
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“frnrecord =1 = addressrtn of next fnrecorc or zero¥%
SELES 21 ICIKSE
“null fnrecord =
e 0 % 103K321
cclitem = JI0 DOMQUTY wWQEN wi THE® S sarallel) / (WSSEYDONYM® = [ TC
T sopw w INEY 35S parablell tpseucol 22)] 3 1c &
dellist 1CZ

Fegseucdol sINe 1023 =2
[ ?¢ cefned «1:2 <"ERRCR: " #1:2 " rreviously defined" LOC LINC:
temerr)
7IF attr = 2 % FUNCTION %
28 functname *1:2 >=1:2 prerNl +L1T1|LH #L1%1s #S1:1 3 1C3M1E
“FNname = ADDRESS(fnrecord)s STRING(fn)%
rsl =>
{ ?IF attr = 1 % VARIAELE %
$( ?d cdefned «% <YERRORI " *§ " previously cefinec™ LOC LIMES
&cmerr/ A4S varname 3 >*f LES5S 4]
f ?21F attr = 2 % FUNCTIGON %
$( 2a defned *% <"ERROR: ™ *3 " norevicucsly defipec® LOC LIMNE>
Remerr/ aS functname *% >*% pcrcecr\l *LE|LH *L%e *ST )
%“FNname = AQUCRESS(fnrecoracl)s STEING!{TN)Y
/ TIF attr = 3 % FARSEFUNCTION %
S0 7% defned *% (MERROR: " 3 v sreyigusly defimec™ LOC LINE:
Bcmerr/ 33 pfunctname *3 >%% *LI|LH *L3e *7% )
/ ?IF attr = § ¥ FZ FUNCTION ¥
20 & defnecd =3 <"ERPYOR: " +3 " rmreyiously cefined" LIC LIYE®
&cmerr/ 28 ffunctname =% >x% «L%|LH *LTs *53T )
/ T1IF attr = 4 % GLOSALVAR %
It 7?7 defned % <"ERROR: " *% " previously cefined" LOC LIMES:
S8cmerr/ 2S5 gclobalvarsvérname *%& >*x% &ESS 1s )3
% SUBSYSTEM definition %
subsys = "SUBSYSTEM" .IC ELABEL Rerrtype _ 2 1Ca
WKEYWCRDO" L.P1SR % recocnize as a prefixed strinz to cistincuish
froerm ecw %
tsubszl 2 1]

LMARK &sav _ 0 &inftloc _ 0 ftermloc _ 6 S&Srentrvloc _ 0 fhelolec
_ C isgekloc _ 0 &hlpraloc _ ©C
glcommand / rule)
LUNMARK &Ltop _ sav * VENDS®S

subsz [«IDe «SRT =2 10t

% netine the subsystemn identifier as zn exterral csymhol whkecse value
is the acdress of the subsystem Jispateh record %
b W 3
>tdispatch
% output the subsyster dispatch recorc %
% worc 13
RH = ptr to subsystem name strinc
LH = ptr to start of COMMANDS %
(?IF top = 0 ==232\1 /
tep|LH =+xS2\3)
% woro 23
RH = ptr to squcak rule /7 0
LH = otr to helo rule/ds %
Feaderl =helrleccy =saekloc
% Worgo 323
FH = ptr to initialization rule /0
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LH ptr to reentry rule/d, %
caderl =rentryleccs =initlec 1

% wWCro 43

g

itH = ptr to termination rule/0
LA = ptr te helrrecuest rule/0 ¥
heacerl =hlpralecy =termloc 2
w wora 53
KH = ntr tc process recorcs /0
L = 0 %

heacerl =04 =prcr 313
% command cefinitions %
%“ rules and commands are. the sames except that the parse tree for a
command is linked onto an alternative List for a2 subsystems and the
alternative to a rule is NULL %
command = 1EL
(¢ "COMMAND™ 4ID SLABEL/ _ «ID "COMMAND"™ E&LABEL)
taefemdl1] &MARK
*= exp Kalt_sav 8&suc_0 :evall1] * &sav _ top 1C5E1]
BUNMARK * '3
/ “INITIALIZATION®
tC?IF 4nitloc # 0 <"ERROR: multiple INITIALIZATIOMS"> errcr2l
rule %initlcc _ torp 1C53¢
/ WTERMIKATICON®
tL?IF ftermloc # 0 ¢"ERRQOR: multiple TERMINATIONS"> errcrzi
rule ftermloc _ top 1EEE:
/ "HELPREGQUEST"®
:L?IF hiprecloc # 0 <"ZRROR: multiple HELFRLGUEETs"> error? ]

rule Zhlprgloc _ top 1CSR¢
! “HELP™®

L?IF helcloc 4 0 <"ERRQR: multiple HELFs"> error2l

rule fhelploc _ tor 1CERE

/ VSGUEAK®"

t[?IF scekloc # 0 <"ERKOR: multiple SQUECAKS"> error23

rule fsgekloe _ tor 1 oY
/ ("RENTRYW / “REENTRY"™ )

tL7IF rentrylec # 0 <WERROR: multigle REENTRYs"Z erroril

rute frentryloc _ too ) 3} 15857
rule = iCt
« 10 ELAEEL
*= eyrp Ralt_C  S&suc_0 ievallll = 1B
scdeferalld = *§ 3
dqefema 1CE
L.101 =2

L 23 defnec =1 <"ERROR: FPreviously cefined name used as a rule:
" *x1 LOC> &cmerrl

rulnamel=*1713 1CED:
% expression definition %
exp = Wf<"/>subexp :alter(s$1; 1C¢
subexp = 1C¢
«tfactor :isuccl31s
facter = 1C¢
*{ exp )}/ 1051
*[ exr '] :optdionf13/ 1Ce(
fterms

% output oreccucticen rules % -
% the principal producticn element is the unparse rule eval. Tt
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expects & node of 1 element: an expression node
talter/succ/eotiar/*ermiralle. The =lebe! variables "alt"™ arc "suc"
are vsed to dicdentify the alternative and successor caths rescectivelys
%

Y the erntire nerse tree for the expression is builts then 3% §s
pvrocessec in reverse order (from "richt to Left®") so that ne fTixurs
are reauirec te accdress 2ny alternative cr successor nodes. %

eval 1C7
> % process a seauence of alternatives %
1 % sinale subnode ¥%

evall=1:1] 1C701¢#
/ % multiple subnodes %

$*1_( % select all alternatives beeﬁnninq Wwith the Llast,

invoking the eval rule recursively to process them.x

' suc ( evall*3] )

™
o
=
.+
m
e
[ ]
"non

Ralt _ top
13
[succl => ¥ process a sequence of successors % 1E7L
*+(1 = 1 % single subnode %
evaellf+1:11] 1C7COR

/ % multiple subnodes ¥
$*1_( % select all successors becinning with the lact,
invokine the eval rule recursively to process thema¥
{(?LAST  evall+: D)
£t alt (&Ralt _ 0 evall«31) 1)
fsuc _ top

)i
FTsuccargs] => % process a sequence of successeors as arcuments to a
call % 1ETE
7+*01 = 1 % single subnode X%

{?IF Csuccaraslpushil=13] evallcushi{=*121:117 /
! 2Lt (galt _ 0 evellpush(1]) &suc _ top evall+1:13)
/ % multiple subnoces ¥
t+*1_( % select all successcrs beginning with the Llast,
invokine the evel rule recursively to nrocess them.%
(?LAST Lastarcl#+%]
/ ntlastargl#*%£1)
dsuec _ top
Y3

[assien] => =13 % generate code for an assignment X

[functionl =>» *x13 ¥ oenerate cecde for a funetion ¥

[Ltestacl => »15 % cenerate code for a test¥%

LToctienl=-3] => % aenerate code for an optional exoressiaon %
' alts suc ¢ &alt _ 0 &suc _ 0@ evall=*1:11 )
headerC=sucy =sucl
EXECUTE toplRH\1
gtop _ =23

[showac] => %13 % generate code for a showZ

[ funres] => % generate coue for x functior rcsults % 1C7I!
2«01 = 1 % single subnode %
evall+1:11] 1CTDSB

/ % multiple subneoces %
E*1¢ % results are Lloaded qut result first so that result?
will enag in the accuma.¥
((?LAST evall+3])
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/o alt (Ralt _ ¢ evall*s1) M)
tsuc _ top
)3
Culictemanipl=4=32 => % List element with expression %
talt (Relt _ ©

evalkl+1:11]1 % Llist element inst = _ 1c701n04
tsuc _ teo
evaell *1:121 % value for the List element - & CML exr %
1C7D1068
Ltsuc _ tep )
evall succargsl *1:1:221 % the List element inadex = a CML exp %
1C701¢
&suc _ tops

Culistemanipl=311 => % Llist element %
talt (Ralt _ 0 evall*1211) % List element dnst %

fsuc _ top
evall+*1:1:2]1 % the Llist element incex - a3 CML exp % 1C7C11
Esuc _ top!

Culoopl=1] => % cenerate code for a2 lLocp construct % 1T

! 2Lty suc € Salt _ 0 &suc _ 0 evall=1:113 )
heacerC=suce =altl
LOCP top|RH\I1

Etop _ «=2%
[-2 => % nenerate caoce for any termirzl nedes. %
R.tf_‘ﬁ _ .
headeri=sucy =altl
13

Lasterc 167
Cpushil=33 =>
evallpushlD*1:113;
[=1 =>
' alt (%alt _ 0 evallpushlC1]) &suc _ top evall«11:
ntlastar= 1C3
Cpushil=-23 =>
' alt (falt _ 0 evallpushf*12:1133)3
t=13 =>
' alt (falt _ 9 evallpushl1] Ksuc _ ton &alt _ 0 evall=*11);
thezcer): heacer generates a one word heacer consisting of twe rointers,
The relocaticorn pits are ancrooriately set to relocate sdther the richt
or left halt weros indepencently %

header ‘ ice
L0402 => O6\O3
C0e=3 => 0jLH *N2|RH\1:
[=+01 => *NI|LH O0|RH\23
[=y=1 => *N1|LH +N2|RH\3;

% terminal type productions %

assian LE L

[=9¢=-1 =>

ralt (£zlt _ 0 evallstcrel=1131)
Esuc _ top

evall +2 ] 1C1041
Bsue _ top;
apand B2 T
E.ID!': =>

felt {(falt  evallappendl*131)
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&suc _ top
evell 2 ] 1C1tel
isuc _ toops
call LEELE
[-131"1015'} =2
CALL *M2| VAL *xV143 1C190C€1
Cellla=gl41] =3
CALLHELF #+AZ | VAL *V1ls3 1C10CE
LalDy=414C1 =3
CCALL *N2| VAL =V1,y: 1Cc1cC?
CelDe=91+121 =>
OCLLRULC *NZ2|VAL *V1se; 1C1c0C¢e
echol .SR]1 => h W% B
2% nodat *1 iciaC
ECHO =+S143 1C10LC
xconfirml ] => LELE
CONF1RMs 3
answl 1 => 1€1E
ANEWER e .
optl 1 =3 1C1C
UBTIONeS
retlC 2l =2 1€148
EFTOP «3
enter 1€1¢
=1 =2
:TL R T
entern [ 1 = 1C1lE
EMTERNULL S § 10100
entert (1 => 1C1¢
ENTERTRUEZ » 1C11K
enterf [ 31 =5 1C1¢C
LNTFHFAL&E H 1C1GL
executel -1 = 1C1¢
EXECUTE *V1a1% i
fbelear( 1 =3 101 ¢
FECLEAR S
statclearl J => 1CAT
CLEARSTAT s
nush 1ELE
(=] => % push variable %
(70 varname *1
[ 73 clobalvar %1 2|VARTYPE / 7% bltinvar *1 J|VARTYPE ]
PUSHVAR #V14)3; 1C108R]
Ed =3
PUSHARG »3
show 1€1¢
L0 => SHOUWe3;
C1] => SHOWCUNSS
[2] => SHOWSTAT .
showacl=,=-1 => 1€1K
talt(talt _ 0 evallshew[=*213) fsuc _ top
evall+1] tsuc _ top: 1C10F
abort 1C LT
{=-1=>

talt(ialt _ 0 evallabortmsyC1l).8suc _ top
evall*12 Ssuc _ ton?t 1C10E!
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=
AEORTOF 43 WeLh s
atortmse L[] =2 o
ASORTOF 1| VAL »3 TE3 07
resuimne 10T
=1 =3
telttialt _ 0 evallrsmaaran{ll) %suc _ top
evall+11 Rsuc _ tops 121 gU1
L1 =
RESUMNULL e 1C10U:
rsmparam [J => i et i
RESUME+3 1cien
function 1C1¢

T remctelChelpcalll=4=3s=3ysuccargsl =>
% agenerate the «c¢all %
( ?¢ functrame *1:1:11 evallcalll*12121e=%02s #1124 =171
L 746 defned *1:1:2 7AND ( 2NQT 2& rulename *#1:1:2)
CMERROR: Illegal use of ™ *1:1:2 LOC LINE> Scmerr 3
#S rulemame *1:11:12 *V1:1:2, 1C1CW1Al
/ <"FRECR: Undeclarec function: " =1:11:1 LGC> femerr)
Bsuc _ top
talt ¢ 2alt _ 0 evall«21)
Ssuc _ top
Cremotel=¢=lgsuccarocsl =>
% cenerste the ecally )
( 7@ tunctname =111 evallcalll*x1:1e=232,y *1:2y =031
/ <"ERFROR: Undeclared function™ +1:1 LOC> Remerr)
Rsuec _ top
Talt ¢ Ralt _ 0 evall+*21)
Ssuc _ too:
Cinternalssuccl =>
evall=*11] 1C10W2
tksuec _ top
telt ¢ &alt _ 0 evall+21)
Esuc _ top:

arsfunction y I S
[ «eIDysuccargsl =>
cfcalll+*1e=%x032 12 1C10¥:

&suc _ top
Palt € Ralt _ 0 evallx2D)
fsuec _ tops

=3 =2

pfcalll =11 ' 1E1 %3
Lsuc _ tops
fefuncticen . p B el A
[+I0ssuccargs] =>
ffecalll x14=+x021] 1c10Y:

&suc _ top
talt € zalt _ 0 evall=+21)
fsve _ tops

[L=3 =3
ffcalll #11] icioyv:
S&suc _ tops
internall=1 => 101t
*N]1ye3

varkw [=¢=1 => 1C16/
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talt (Ralt _ G evallxvkwl 11}
Reue _ tec evall =11
Ssuc _ tons

xukwl ]l => VKEYOFy 3

xindot [=¢=1 =>

talt (Salt _ U evallxirndonl+211)
isue _ teo evall =11
fsuc teos

xincowl=-21 =>

[ B |

I
ok et

1C10¢4

INCEXOF L 7d globalvar *1 2|VARTYFE / 74 bBltinvar *1 Z|VARTYPL 3]

*V1g 3
keyw
[L«SRele=1 =>
8% Litstr *1 % mark it as a Literal %
KEYOP1 (?Rdefnea =21 *#R1\N1 / *V14) *=N343
EUSR!U'-] =>
25 Litstr x1 % mark it as a Literal %
KEYOP (?28defned *1 *R1\1 / *V14) #1343
test
CelDs=1 =>
TEST *nN2|VAL
( 22 constant +1 ==*V1, / .
[ 77 elebalvar #+1 2 |VARTYPE / 7¢ bltinvar +1 Z|VARTYPE
*V1eds
Le8Re=1 => % builtin vary

TEST *NZ2|VvAL 72 bltinver x1 3]VARTYFE +V1s:s
[=¢=1 =>
TEST *N2|VAL =#N1l43
C=1 =>
TEST *N1|VALys
testac
[=g=e=] =>
tait(talt _ 0 evalltestL«24x31]) Rcuec _ top
evall=1] Ssuc _ tons
L=9=1 =>
lalt¢alt _ ¢ evalltestl+21]) asuc _ top
evell+1] &suc toos

—_—

urctloopl=-1 =>
RETLOCP #N14%
uexitlocol=3 =>
EXITLROP =N1 43
uuntillecpll =>
UNTILLOCOF 3
uwhileloopll =>
WHILELOCP &3
cerform % Loopinc construct %
LelDyo=9=1 =>
% check to make sure .IC is a rule ¥%
[(?NOT ?& defned *1 &S rulename *1 &S reloca *1
/?7MN0T 73 rulename *1 <"ERROQOR: PERFORM must use 35 rule
*1 LCC> Rcmerr) ]
% cenerate coce to (1) EXECUTE the rule anc (2) evaluate
test expression. Like a2ll CML codes this secuerce is cen
in reversc order so that tree metz can co the areropriate
Linkine % .
' altey suc € Ze&lt 4]

1C10AC
1C10¢

1CI10AE]
1C10AE]

1C10AEC
1C10AE:
1C1cy

1C10AF]

-

1C10AF:

1C14¢

1C10AG!

1C1DAGE
1C1a¢4
1C10AY
1C104
1IC104°
1C10¢
1ClCﬁ\
1C104
ICICA:
1C10!

nemel

the
erated
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evall succl *2 ] 1 1C1NnAL1EL
tsuc _ too &Salt _ o evall executel#+11 1)
fsuc _ tops
gfeal L 1C1304A
Callye=1 =2
PRCALL »NZ2 |VAL *V1e3 1E10AN1
[=3 =3
PrCALL *V1as; 1C10AME
ffecall 1CLOA
Lelbe=1 =>
FECALL =N2 VAL *V1ss 1C10ANT
(=1 => 3
FECALL *V1lss3 1C10AN2
rechol«SR] => 1C104A
@S nocdt *1 1C10AD
RECHD =%S14+3% 1C10AD0
storel-3 =2 1C104
STORE [ 2?5 glokbalvar *1 Z2|VARTYPE / ?7& bltinvar *1 3 |VARTYPE 1
*Vlss 1C10AP
appenal.ID] =2 1CICA
APFEND [7a alcbalvar *1 2|VARTYPE / 2?7 bltinvar *1 3|VARTYPE 1]
*V 1y 1C10AR
uinlstel «I0,=1 =2 1CLLA

(72 vername »1 [ 78 ulobalvar *1 2|VARTYPE / 78 kltinvar =1
SIVARTYPZ I INMLSTE *V1ige)s

ucdlletefl «I0.=1 =2 1CICA
(?2d varname +*1 [ 7?2 glebalvar »1 2 |VARTYPE /7 78 bltinvar =1
S|VARTYPE 2 CLLSTE #V1y)3

uldlstel aIDy=2 =2 . 1C104A
(73 vername *1 I 28 globalvar *1 2|VARTYPE / 7?8 bltinvar =1
ZJVARTYPE I LDLSTE *V1s1}5

ustlstelsICs=] =3 1C1cA
(2% varname *1 [ 7?3 clobalvar *1 2|VARTYPE / 73 btltinvar +1
SIVARTYPE 1 STLSTE #V14):

valuecef 1C1CA
«SR1 =5
28 Litstr =1 ' 1C104aV1
(7adefned *1 ENTERCW *X%1\N1 #*H1l,s / EMNTERCW #*V1ls Ose)3
[-SR!_] =>
& Litstr #*1 1C1CavVE
(Z3cefrnec *1 ENTERCW *RIN1 /7 ENTERCH *=V1s) *M243
aentrstrl=1 => ENTERSTR *V1.: 1c10A
Lcacki £=1 => 1C10A
a% extern *1 a8 varname *1 AS bltinvar 1 Load[«133 1C1CAaX
Loadres [-1 => 1C104A
¢ ?7IF N1 = 1 Loadbil=*feresult®l]
/ ?7IF *N1 = 2 loadbil**fel2result®]
/ ?7IF *N1 = % Loadbil**feZresultr]
/ ?7IF *N1 = 4 Loadbil+*fearesult®]
/ 7IF *N1 = 5 loacdbil**feSresultr]
/ ?21F *N1 = & loadbil+*fecresult?]
/ 71F *N1 = 7 LloadbilL**feTresultr]
/ ?7IF *N1 = £ losabil+**fefresult®I):

% terminal ncoes for cempiler %
term = - 1C11
(subname/ recocnition/ feechack/ cenfirm/ conciticral/ zreswer/
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optebar/ rotchar/ varisblecw/ sloop/ showuser/ lListemanin/
atcrtecmd/ heloresume/ sincof/ cerfrm/ toaram):

conditional = 1€1"
WIF" ftesttype _ TSTTRUE ["NUTM xtesttyne _ testtvpe + TSTHNGTI
'testtype  param?
(
¢ “sinary relation%
*= Stesttype _ testtyoe + 1/ 1E11E15:
"o3=" Stesttype _ testtype + ZE/
we=" Rtestrtype _ testtype + 587
" " Ztesttype _ testtype + 4R/
"> " gtesttype _ testtyce + 2B)
(
idornum 1C11B1E:
Rtesttype _ testtype - 40F Itestacl2s = testtypel 1C11BLF:
/
1] NULLI!
Ltesttype _ testtype + TSTNULL - 408 Itestaclls =
testtype ) 1€TL1B 1B
/
ttestaclly = testtypelds
icernum = IE1:
( 10

(?2¢ defreu
(7?3 varname/
74 constant Stesttype _ tTesttype * TETLHNT #
CWFRRCR: Tllegzl coerang dn IF: " x1 LOC> errcr?2)

/ <"ERRCR: Uncdeclared varizhle: * =1 LOC> 28 veéername 29 defned

Lecmerr) /
« UM Ztesttype _ testtype + TSTINT/
bivarl /
bivar2);
showuser =
NESHOW" &velue _ 0
CLHCONFIRMY ivalue _ 1 / "STATUS" gyalue _ 21
*{ 'velue d{param) ishowaclle = valvuel ¥13 1C
subname
(.I0 / bivarl) «
(?5 functname % function invocatior %
(72 parallel Rctlbits _ 1 / Bctlibits _ 29
L *C CwIN® BEINE" Bctlbpits _ 0 /4 n"QuTh wgFw s TMEY getlbd
11 L «ID thelpecalll2] 71 *1 1 :remotelly = ctlbits]
*{ +3<{%4> ( vargaram / onaram) :succargsl3] :functicerl2]
[Csfunres] *} 1C1

)
/(7?2 pfunctname *¢ .%5<%s> ( varparam / pfparam) :succarcsli?
tprsfunctienC2] Csfunres] ¥) ) % parsefunction invocation ¥%
/(%7c ffunctname *{ .3<%y> ( varparam / pfparam) :succaras{%]
tfefunctionl2] [sfurres] *} ) % frentend function dinvecation
/ ('_ % assiocnment statement %
%“ check Lhs variable tyoe %
( ?2& varname / <“"ERROR: Unceclarec variacle: " *1 L2C>
varname & dafnec fcmerr)
param tassicnf21 )
/ t*r:¥_ Yappend statement ¥
% check Lhs variaole type %

1C1:
110

1C1

ts

1EL

%
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( 75 varname [/ <{"ERRQOR: Undeclared varizble: " x1 LOC> I8
varrame 38 defnec fecmerr)
caram tapcndl 2] )
/ :tloadidf11] )
F R1tun sfefunctionll 3

Lesdic 1C11E
E«1B1 =%
(72 rulename =1
<% reloca *1 executel«11) 1IC11E341
/ (7% varname 1
Loaal=121)

/ (73@ constant +*1 enterl=+V11])

/ (?7a strconst *1 xentrstri*11)
/ (ZNOT ?& defnea =1
zS rulerame *1 25 relocz *1 1C11ESA%
executel*11) 1C11E3AE
/ <"ERROR: IllLecal use for ddentifier:s "™ =1 LOC LINE>:S
Load : 1C11E
[=1 =>

(22 varname =1 [ 2?28 cglebalvar «1 2|VARTYPE / 7 bltinvar =1
ZIVARTYPE J LOAD *V1ed:s
Lcadaadr . 1C13¢t
=1 =>
(7% verreme *1 [ 2?3 alebalvar =1 2| YARTYFD / 22 pltinvar =1
JJVARTYFED LOAZL *V 1)
sfurnres = "=3>" fvalue _ 1
«eH<¥ 4> :LoadresC=valuel (.IC /7 oivarl)}
% check Lhs variable type 2
( (75 defned / 73 bltinvar}
( ?2& varname
/  <M"ERRQGR! IlLecal assian te varjable" LCC> errcr2)
/ <"ERROR: Undeclarec vardiable® LCC LINC>» 38 varnane &°
defried &cmerr)

sstorell] &Avalue _ value + 1 Ilsuccel2D?
tfunresC4l fsuccl2li
recoanition = keyword/ builtinrecs s B
keywocro = SR fctlbits _ 1F % set levell it ¥ (?icefned tvelue
*=1 / &value _ 0} 183111

L *! #eualitier !
tkeywllse =ctlbitsy =valuel;
huiltinreec = 1
€ ("SsgL" &value _ SSEL/
"ODSELY" &velue _ DSEL/
"LSELY &value _ LSEL}
*{ !'value ( param) tfunctionlinternall=valuelasucecl13] *3 ):

N owa

2
-
[

1C11G24

Listemanip = 1C11
"INSERT" % insert an clement followine the civen element %

*h J1D *# 1C11k:

a

( 23 varname / <"ERROR: Undeclared variable " *1 LOC> &35
varname Rcmerr)
*°[ param *J] tuinlstel21] 1C11H:
*_ param 1C11H]
tulistemanipl2]
/MIELETEY % gelete given element ¥%.
v LI tH 1C1 1w
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( 7?2 varname / <"WERFOR! Unceclarecd variable " *1 LCC> a&
varname Ycmerr)
*[ parar *J1 tudllstel?2] 1C1 1H:

tulistemanipll]
/o _ t'h &ID 'F X lecad/store a list elerent %

( 7% varnamre / <("ESROK T Undeclared vardable "™ 1 L2C> S varname
sererr)
*f naram *1] 3 ot i ) = 3¢
{ "_ tustlstelZl % store intec List element ¥

param

tulistemanipl2]
/ tulalstel2] tulistemanipll1l )3 % load the List element %

variablecw = 1E31
C “CWn" /7 "COMMAND™ [ ®WORLC™ I ) *: param
gctlbits _ 1€ : varkwlle=ctlbitsl; 1C11]
sinacf = % syntex rule for INDEX¥ OF x IN vy % 1C11

IIINDEXH UIOFH param II]'NII -ID

%* check variable type %
{ ?2 varname / <"ERROR: Unceclarec variable:l " *2 LOC> &S
varname 45 cefned %cmerr)

: xindofl 213

feechadeck = 1011
re ) 1C11H
¢ "ene «5R *> trecholf1] /
o S K *> lechof11 2 /
"CLEAR"

("ETATUSY statclear( ]
/ ifeclear(1)5
cenftirm = 1C11
tICDNFIRM“
txconfirml 2 § % call routine to zet a2 commanc accept %
answer = > 1¢14
WANSWERY
tanswl ] 3 % call routine to nrocess yecs/no answer %

abertcme = 1C1:
WAEQRTY (*(o=2rem*) fatecrtll1] / izbtortl]);

heloresume = 1811
"RESUME" (' param ') Iresumell] / fresume(]):

optchar = 1C11
"WOPTION®
roptl 2 § % call routine to process option character ¥

rctchear = L3 ok A

IlRPTlI EIICHARII}
trptll 5 % get the REFEAT char from ucer %
sloep = 3611
"LGCP" factor
¢ "UNTIL" facter iuvuuntilloopl] Isucel3]
/ "WHILE"™ factor uwhileloop[] fsuccl3]
/ turptloopl=11 :fsuccl2] )
tuloopll3
I MEXIT™ "LGUP"™ (.NUM tuexitloopL1] / uexitloopf=11)
/ "REPEAT"™ YLOOP" (.NUM iurptloopl1] / :urptloecpl=11)3
nertrm = 8 I oo
WEERFORMY <MmERKRQHA:T PERFORM censtruct ret dimplemented®™ LGEC LTINED
s2rror?

« [
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wTPMTILY Rvalue _ 1
*( exn *) rerfermlf2+.=valuels 1C€1151
cuzlifier = Y611
eML2" Zetleits _ 0 % clear Levell bit % 7/
.

C71F *M1 > 177777t <"EFRCR: Cormanc word tcken areater than
L7T7778" LGCY Kcemarrd
Lvalue _ «i1 SDISCERD)S

varcaram = _ 1T 7?5 varname ipushil17j 1C11

peEram = LEE]
tparam / factors

dfparam = 1€11
param / aadrparams 1C11%

addrparam = %pass crammar variable address to parsefunction 1C11
*s (. ID / kBivarl / bivar2} 1C11*>
loacadarl 113

tparam = 1C11

"YALUEQF"™ *( LSR
C "1 SJhUM *! [?2IF +N2 > 1777773 <"ERROR: Command wora " x1 " hacs
nurber areater tharm 177777E"> Rcmerr] fvalueofl22 / ivoluenfll1]
') b ]

/ i &SR
 *t MUM 1 [Z7IF «NZ2 > 1777778 <YERROR: Commard werc " 1 " hos
numbher <reater tharn 1777778"> Zemerr] ivalueoflZ22 7/ tvalueeofl 12!

/ «NUM tenter(1]
%sheould allow negative numhers alsce

/O WNMULLY tentern( ]

!/ "TRUE"™ ientertl]

/ “FALSE" tenterf[]

/ tbivarl / bivar2) : loadpil11;

tivarl = Yassignable builtim vars% 1017
CP"TERMINATCORE" : "fetrminators® s
)
4% vername 3% bltinvar; 1E£1T3
bivar? = Snop-assionable builtin vars¥ 1£134

("TERMCHAR" : "fetrmchk"

/ "DTISPLAY" :"fecisplay"
UTYPEWRITERY ivfetyrnwriteprn
YHELFCODE" :"fehelpcode®
"RESULTZ2" :nfeZresult®

WRESULT AN "feiresultn
YRESULT4"™ "fe4qresult®
WRESULTS" :vfeSresult®
"RESULTe"™ I“fecresult®
"RESULTT" "fe7result®
"RESULTS"™ zvfeBresult"”
("RESULT1I"/"RESULT"™) :"feresult®
"HCLPSYNTAX" "fehlpsyn"
"EREAKPOQOINT" :"febreakpeoint"
"LINEATATIMEY vfelineatatime"
"HALFDUFLEX" :"fehalfduplex"

BE AR RN R R e

B T T T

28 varname &S5 bhltdinvar; 1C11A2
bifun = % builtin funections % 1811

"R INDUW" v"fewincdow" :

25 ffunctname; ICY LA
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YERRCR RULESX
crror2 = ferrtype _ 2 &xerrori
END of CML
SYMEAOLS n branch cnly cutrut te secuential < fes Tevarsymatxte> ¥
ferasult = 14 %RESULTI/8ESULTY
tfeZresults 2a TRESULTZY
fedresult 3+ LRESULTIN
fedresulr 44 RRESULTEX
fesresult 5¢ %RESULTEX
fesresult By ARESULTE
feiresult Ty %RESULTTY
felresult 8y SRESULTHE%
febreakpoint = 9¢ %EBEREAKPOINTYX
fecurrenttcol = 10+ XCURRENTTOOLX%
fehalfduplex = 11y %HALFDUPLEXX
fehelocode = 124 %HELPCODE%
felineatatime = 14, HZLINEATATIMEX
fetyowriter = 15+ %2TYPCLWRITER%
fedisplay = 16+ %ZLGISPLAYX
fenode = 17+ %NODEY
feproject = 144 %PROJECTY
feuserid = 19, AUSERIDZ
fetools = 2Cs YTOOLSY
feactivetools = 21, %ACTIVETOCLSY

n omwimnn on

fetrmch = 22y STERMCHARY
fetrrinators = 235 %TLRMIMATORSY
FINISH

{doc)
TCOO

ANYOF expressions
SANY NUMEER {F%
ANYOF= 3759 %zero to infinite occurrences of this exorescion¥%
% aenerute coce for a *3 expression &
Canyofl(-11 =5
1 alty suc ¢ Salt _ 0 Ssuec _ 2 evall#1211)
heaceri=sucy =sucl
ANYOF tep|RENL
gatﬂﬂ oS ey
CUMMY D aryofs
List element manipulation:
allow List#incext as Lhss rhese bin=rel rhs
procduce (loacelem/storeelem) adar= Tlistese val = dnoex
List element description:

This describes a facility for manipulatirg List elements in ANLS1C

Functicenally it is s subset of the L10 Llist packace. Comments

requested.

The syntax ancd semantics for ampendineg to a CML List will remain

unchangecs The syntax for a CML List element expression is
CML=-List=namedCML=-index=-expressiont

The CcHML=List=-name must bte an identifier ceclared to be & variable.

The CML-4index=-expressicn may be an arbitrary CML exoression whose
value is & numbers Its semantics are as follcws.

Jhen a CML List element expressicn is found on the Left side of an
2ssicnments the value of the element s replaced by the value of the

expression arn the riaht siae of the assicnment. For examples
Listvar#2s _ 5

i
T
.

(N e
id o e
s

1E18

[E LR WL % |

L% ]

LTS

Y R Y Ry R Ry

Y my MY

Y Ay MY

3A18)

i
" MY Y

CML,

4%
.,

IAZ

SA3L
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1f the CML variable is currently not a Lists it will he made into 2n
EMPTY Licst betore the agssianrent. If it i 2 List with Lesgs elements
than incicatecd by the index expressions MILL elements will be added tc

mwake up the cifferences. For example. 53
Listvar _ NULL Listvar#le _ % results in 2 List w*th ope ele~ent
whese value is 5 233K
Listver _ MULL Llistvareln _ 5 Listvar e3e _ #vav results $n & List
of three clements: the first element has value 5« the secana NULL
arna the third the string "aA® IARE

shen the CML Llist element expression is founs in any other context,
its sementics are to cenerate the value of that List elements If the
List variable is not currently a List or if it does not currently have
the element indicated by the indexs je. the List is too shorts a
runtime error Wwill occurs. A2
It is possible to simplify the implementation by allcwing the index
for a C*L List element expression on the left side of an assignment tc
be only @ censtant. ie. 2 Literal number or a constant ceclared to be
a Literzal number. Howevers I think that this would be unnecessarily
restrictive. i
Ne Fa Tris succested implementation coes not allow several commen
features of the L10 List packace. 1n sarticulars it coes net allow
the removal of nne or more elements from a List tec make it shorter.
'-!,13

mzke builtir variables selecticn fnse znd fefns dndices so went have to

Link Leacd crammar at Lcad time but can comrpsct it and suck it ir. kY-

RESRITE EVAL USING GEN LABLLS
'5( )'ﬂl s en 6219 s-)

QUT OF LINE EXECUTION
acdd inst to lcaac spclaruslchvarl] and spclaraslparcallrulels add
syntax for these znd such that chvar cetc result of call when return
finally happense <can test ckvar in the meantime for FALSZ. add a
WAIT UNTIL chvar constructe

SYNTAX
aaod CECLARE SYNTAX &I0 = «SReyssa

INSUT FROMe OUTFPUT TO»

CECLARE TE®M¥INAL CLASS FUNCTION
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taborttype) <compsrcey syms=L104 08> CONSTANT =3 3C
(chancestring) <compsrcs syms=L10s 018> CONSTANT =10CO0SE 46
{cotheln) {cempsrcs syms=L10, 013> CONSTANT =100035% 4E
(helotype) <compsrce syms=L10y 0&> CONSTANT =1 3A
(Ltlaock) {ccmosrcy syms=L10s 053> CONSTANT =1 EE
(Linte2) Ccombsrcey syms-L10. 050> CONSTANT =2 63
(Listscace) {compsrcy syms=L10s CE54> CONSTANT =100C11F 4K
(Liist? <compsrcy cyms=L10, 052> CONSTANT =4 6D
(Lnull) <compsrcy syms=L10, 049> CONSTANT =0 6A
tlstrin) {compsrcey syms-L10, 051> CONSTANT =3 6C
(nohelp) {compsrcy syms=L10y 012> CONSTANT =10000R 48
{notetype) <compsrces syms=L10es 07> CONSTANT =2 3B
(programbug) {compsrcy syms=L10s 044> CONSTANT =2p001R8 5C
(return} <compsrce syms-L10es 013> CONSTANT =100018 4C
{saroverflew) <compsrcs syms=L10, 034> CONSTANT =100068 4H
istkoverflow) <compsrce syms-=L10s 037> CONSTANT =10007R 41
(stkunderflow) <compsrcs syms-L10s 038> CONSTANT =100108 44
(stringoverflow) <compsrcsy syms=L10s 016> CONSTANT =100048 4F
tuncauchtabort) <ccmpsrcs syms=L10s 045> CONSTANT =200C028 5
(unwingy {compsrcy syms=L10s 014> CONSTANT =1000C2P 40
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SYMBOLS %FILEX

% This file centains initializine symbols for L10 and L1011 compilerse It
should enly contain CONSTANT and ADDRESS statements. %

% signal type names %

(helaotype) CONSTANT = 15 % HELP % 5t
(notetype) CONSTANT = 25 % NOTE % 3E
(zborttype) CONSTANT = 3§ % ABORT % 14

¥ world=wice signal names %
% System signal names are areater than 10000 octal. Program-wide sianal
names should be Less than 10000 ocatl %

(nohelp) CONSTANT = 100C0Bs ¥ on resumes means nao help obtained % 4t
X happens when HELP is not caught %

{return) CONSTANT = 10001B3 % NOTE: procedure returning % 4
% Whenever a procedure or its coroutine did an INVOKEs and then does
RETURN ¥%

(unwind) CCNSTANT = 10002B3 % MOTEs this routine will vanish % 4C

% happens when hicher routine does TERMINATE %
% also when runtime package does a recover % )
(zothelp) CONSTANT = 10002B3 % on resumey means help obtainea % 4
% Sheculc be standard first argument for RESLME %
(strinagoverflow)CONSTANT = 10004B3 % HELPe strinc cverflowed % 4Ff
Low Level strine handlers cenerate this %
arc2 1is string adcdress %
they expect resumel(cothelocsnew-strino-address) %

IF program not able to provice new strinas treat zs ADORT ¥
(changestring) CCONSTANT = 10005B; % NOTEs argl=old addre araiz=new addr % 4l
% NOTE dssued by Low Level strina handlers after they aot 2 new strinag

address %

(saroverflow) CONSTANT = 10006B3% % ABORTs SAR strinc overflow % 41
% weneratec by runtime routines when SAR overflows %
% perhaps Later treated Llike other strinas ¥

(stxoverflow) CONSTANT = 10007B3 % ABORTs prcaram defineo stack overflow

e e

L

“ N 4
(stkunderflow) CONSTANT = 10010BR3 % ABORTe prcaram definea stack underflow
% 4,
(Listspace) CONSTANT = 10011B3 % AEORTy List allocation zone full % 41

% errar type codes (from (nlsexLlCruntimessysrcv) ) %
% error type codes are greater than 20000 octal %
%2 this is the first argument passed to recover procedure and indicates the
type of error involved %
{nrogrambucg) CONSTANT 2006125 % a program bug involved % i
tuncauchtabort) CONSTANT 2000283 % uncaucht ABORT % 51
% stkoverflow=general stack overflow =-- use sare symbol definec above %

% LIST dscriptor type codes %

CLnull)Y CONSTANT = D3 % NULL % &,
(Linten) CONSTANT = 23 % an intteager % &l
(Lstrin) CONSTANT = 33 % a string X% ai
(LList) CONSTANT = 45 % a Llist % &l
(Lblock) CONSTANT = 13 % a *getbltk® type block of storace % !

FINISH
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¢ PROGSUPsy SYSGD-ARCLDHR.NLS3S5Gs >¢ 10=Aug=79 11:50 BLP 3333

(aborttype) <cempsrce syms=L10e+ 08> CONSTANT =3 ic
%A ABORT %
(Arcldr) {campsrcy arcldry (760> FROCEDURE TA

FORMAL FARAMTLRS( nifne nrlcy nuby arcésy outstr REF)

(bakstr} {ccmpsrcy arcldry 0177> FROCEDURE iG
FORMAL PARAMTERS( sptrs a)
(tbinchr) <compsrcs arcldrs 01?6) FROCEDURE 3H
(binwd) dccecmpsrcs arcldry 07922 LOCAL 2C1
(bltable) {compsrcs arcldre [029R8> FROCEDURE M
% BLT symbol table to follow prog %
(bptrcwv) {compsrcs rt=minimaines 023> LocalL FE2
% see arguments %
tbyte) <compsrcs arcldry 01019> FIELD = € 2E2R
{chancestrinc?) <compsrcs syms=L10s 018> CONMSTANT =1r00SE 4G

% MOTEs arc2=zold &acdare arc3=new acdr %

{cmnaparse) <compsrce arcldre 01302 FROCEDURE 3E
FORMAL PARAMTERS( startf}

(cadbit) compsrcy arcldry 010262 FIELD = & 2E1E
(code) ¢compsrcy arcldre 05172 FROCEDURE 5E
{collsr) <compsrcs arclcry 01622 FROCEDURE 3F
(cepyriahnt) <compsrcs rt=minidatas 018> STRING TA
(cerpg) <compsrcy arcldre 0965> EXT 2A2
ter) <compsrcy arcldre 06602 FROCEDURE EA
(cdefinedtype) <compsrce arcldre (39E> CONSTANT =1 203
(cone) <compsrce arcldre 0290> FROCEDURE 3L
tendblLk) <compsrcs arcldre 0624> FROCEDURE 5J
tentr) <compsrcs arcldry 0398> FROCEDURE 4C

FORMAL PARAMTERS( s+ &)

terror) {compsrce arcldre 08GRZ2> FROCECURE B
FORMAL PARAMTERS( x)

(fixhlk) <ccmpsrcy arcldre 0E82> FRCCEDURE 5F

tfixun) {compsrcey arcldry 05603 FROCEDURE 5D
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FCRMAL PARAMTELRS( chaine a)

{fixuplh) {compsrce arclcre ([CET42>
FORMAL FARAMTERSC chaine a)

(aetifn) {cempsrce arclaors 0lS2>

(alblok) {compsrce arcldre 04422
FORMAL PARAMTERSH{ s+ a)

tcothelp) {compsrcs syms=L10s 015>
% on resumey means help obtained %

tatviu) {compsrcs arcldres 0283>
(hashsize) {compsrcs arcldrs 070>

(hashtzbaddr) <compsrce arcldre 0931>

thelptype)
% HELP %

<cempsrcey syms—=L10as 05>

{(henter) {compsrcey arcldry 03433
FORMAL PARAMTERS( s¢ 2s type}

(IritILdr) <compsrcs arclars 0918>
FORMAL PARAMTERS( newcorpe)
% initjalize "dinternal" LlLocader %

(Li0set) <compsrcy rt=minimaine 044>

% Local Label ¥%
(Li0start)

(Lhlock? {compsrcs syms=L10,s 053>
¥ & "yetblk* type bBElock of storage %
tLdstblk) fcompsrcs arclbdrs [E19>

(Ldwerr) <compsrcy arcldre 007292
FORMAL FARAMTERS( =)

tLindt) <compsrcy arcldrs 0B9>
(Linker) <compsrcey arclarys 08643
FORMAL PARAMTERS( ss &}
% Link address a to symbol s %

{Linteg) <compsrcs syms=L10e« 050>
% an inttecer %

(Listspace) {compsrce syms=L10s 054>
% ABORTe List allocaticn zone full %

(Llist? <compsrcs syms=L10s 052>
# a List %

<cempsrcy rt=minimainge 032>

SYSGD-ARCLDR.NLS35Cs >

FROCEDURE

FROCEQURE

FROCEDURE

CONSTANT =1G003E

FROCEDURE
EXT CONSTANT =3E°€¢
EXT

CONSTANT =1

FROCEDURE

FROCECURE

LOCAL

LOCAL

CONSTANT =1

FROCEDURE

FROCEDURE

FROCEDURE

FROCEDURE

CONSTANT =2

CONSTANT =1C011E

CONSTANT =&

31

4F

3K

201

2404

48

3B

7CeA

TCSA

6E

51

EE

3A

4D

6B

4K

ED
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tLnull) fcompsrce syms=L10+. 049> CONSTANT =0 6A
% NULL %

(Loagfl) {cempsrcy arcldre (049K FROCEDURE 524

(Lstrin) {compsrcy syms=L10, 051> CONSTAMT =3 &C

% a strins %

(NLSArcLdr) {compsrcey arcldre 010313 FROCEDURE 7B

FORMAL PARAMTERSC njfn, eCodey ubCodes bSyms eSyms LbSyms statusHashes bHashy
eHashes Lbkashe outstr REF)

% CL: 3 Load NLS user program into program buffer %

(nohelp} {compsrcy syms=L10y 012> CONSTANT =1C0008 48
% an resumesy means no help obtainea %

{notetype) <compsrce syms=L10s 07> CONSTANT =2 3B
% NOQTE %

(ownSymLoc) <compsrcy arcldre 09893 EXT 2A1

tgeal L) {compsrcy rt=minimeines 089> LOCaL TC8O
% port=call code (trace pecint) %

(poname) Ccompsrce arcldrs 06102 FROCEDURE S5H

(printm) <compsrce arcldres 06672 FROCEDURE 6C

(orintud? {compsrcy arcldry 06823 PROCEDURE 6D
% List undefined symbols %

(procrambuc) <compsrcs syms=L10s 044> CONSTANT =20001F 5C
% a prccram bug involved ¥

tr3bits) <ccmpsrcs arcldre C1020> FIELD - 6 2E2C

(readsw) <compsrcs arcldre 0200> FROCEDURE 3dJ

trec?) <compsrcs arcldrs CB&D RECORD 2E1

(rec3) {compsrce arcldry 087> RECORD 2E2

(reloc) <compsrcs arcldre 01297> LOCAL 2cz2

{return) {compsrces syms=Ll10s C1232> CONSTANT =10001R 4cC
% NCTE: procedure returnina ¥%

(saroverflcw) <compsrce syms-L10s 034> CONSTANT =10006E 4H
% ABORTs SAR strinz overflow %

(skip) <compsrcs arcldrs 05982 FROCEDURE 56

(stable) <compsrcy arcldre (622 EXT 2A3

(startl) {compsrcy arcldre 01242 FROQCECURE JE
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(start?2) <compsrce arcldrs 01272 FROCECURE 3D

{status) {compsrcse rt=-minimaine 011Z> LOCAL TOI1A
% TRUE 5f recovering Y%

(stkoverflcw) <compercsy syms=L10s 027> CONSTANT =10007E% 41
¥ AEORTy program cefined stack overflcow %

fstkuncderflow) <ccmpsrce syms=L10s 038> CONSTANT =10010B 44
% ABORTe pregram defined stack underflow %

(strincoverflow) <compsrces syms=L10e 016> - CONSTANT =10004R 4F
% HELPs strinc overflowed %

(symbl) {compsrcy arcldry 01025> FIELD - 32 2E1A

(syms) <compsrcy arcldry 0541> FROCEDURE 5C

(syscent) {compsrce rt=minimains 084> LOCAL 7C8C
% part entry ttrace point) %

(syscer) <ccmpsrcy rt-minimains 01023 LOCAL 7CSE
% coroutine callec as procedure %

tsysent) {cempsrcs rt-minimains 075> LOCAL 7C8A
% oroceaure entry pecint (trace point) %

(sysnxp) <compsrcey rt=minimaines 0100> LOCAL TC9A
% non-existant port called X%

(syscvr) {compsrcy rt=minimains 081> LCCAL TC8E
% stack overflow (follows sysent) %

{sysrcv) <compsrcy rt-minimains 018> LOCAL 7C

(sysrtf) <compsrce rt-minimains 066> LCCAL 7C7C

% returr false %

{sysrtn) {compsrce rt=minimain. 063> LoCaAL TCTR
% returns value in mrez %

(sysrtt) compsrcs rt=minimaine 061> LOCAL TCTA
% return true %

{(syssys) compsrce rt=minimzine 0111> LOCAL 70

(sysufl) {compsrce rt-minimaines 0108> LOCAL TEST

% stack underflow (strance) %

tucef)} <compsrcy arcldrs 403> FROCEDURE 4E
FORMAL PARAMTERS( s4 a)

(uncaughtatort) <compsrcs syms=L10s 045> CONSTANT =20C02R 5D
% uncaught ABORT %
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(undefinecrask) <compsrce arcldry 0995> CCNSTANT =765432EB6
tundefinedtyre) <comrcsres arcldrs 09972 CONSTANT =2
(unwinc) {compsrcy syms=L1Cs 014> CONSTAMNT =10QC2EF

“ NOTIr ey this rocutine will vanicsh %

(wri) compsrcy arcldre 0D7345> FEOCECURF
FORMAL FARAMTERS(C n)

(ws) {compsrcs arcldre G738> FROCEDURE
FOGRMAL PARAMTERS( s)

(Wwsym) {compsrce arcldres 0742> PFROCEDURE
FORMAL PARAMTERS( ss a)

(xbinwd} <compsrcs arcldry 06352 FROCEDURE

tx Look) <compsrcy arcldry 0306> FROCEDURE

FORMAL PARAMTERS( g)
% => symPtre nashPtr/-1 %

{xrelaoc) {campsrce arcldrs UE4ED FRGCEDURE
% user J8YS relece to read next word and relocate it per rlcocwd ¥

{xxx) <compsrce arcldre 010182 FIELD - 28

202

2n4

40

&F

6G

&H

5K

4 A

5L

2E2
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< PROUGSUFy SYSGD=ARCLDR«NLS3IG0s >4

{zoorttyoe) {compsrcy syms—=L10,y 08>
% ABORT %
(trcbLdr) compesrcy arcldry 07602
FOR¥AL PARAMTERSC nifny, nrlcy ruby arcé,
(bakstr) Ccompsrecs arclcore (1773
FORMAL PARAMTERS( sptry a)
(binchr) <compsrcs arcldre 0190>
(binwd} {compsrcy arcldry 0792>
(bLtable) <compsrce arcldry 0298>
% 8SLT symbcl table to follow prog ¥
toctrev) <compsrcy rt-=-minimains 023>
“ see arzuments %
thyte) {cempsrcy arclcre 010193
tcrhkanzestring) <compsrcy syms=L10, 018>

% NCTEs arc?=old addrs arciz=nes addr %
(cmndoarse) {compsrcy arcldre 0130>
FORMAL PARAMTERS( startf)
(ccabit) <compsrcs arcldrs 01026>
(code) <comrpsrcs arcldrs 05172
(collsr) {ccmpsrcy arcldre (162>
(cepyriaht) {ccmpsrcy rt-minidata, 018>
(ceroa} <campsrce arcldrys D952
ter) {ccmpsrcy arcldry (660>
(cefinedtyce) <comosrcy arcldry (0598>
(dcne) {compsrcy arcldre 0290>
tendblk) {compsrcse arcldre 0624>
(entr} <compsrcy arcldre 0398>
FORMAL PARAMTERS( ss¢ a)
(error) <compsrcy arcldry 0e62>
FORMAL PARAMTERS( x)
(fixblk) {compsrcs arcldrs (582>
(fixup) dccmpsrce arcldre GS560>

10-Auc=79 11:5(0 BLP

outst

SYSGD=-ARCLDORNLS350, >

3313
CONSTANT =3
FRCCEDURE

r REF)

FROCEDURE

FROCEDURE
LOCAL

FROCEDURE

LocCAL

FIELD = &

CONSTANT =}l0C05F

EROCELURE

FIELDR = &
FROCEDURE
FROCEDURE
STRING

EXT
FROCEDURE
CONSTANT =1
FROCEDURE
FROCEDURE

FROCEDURE

FROCEDURE

FROCEDURE

FROCEDURE

1

3C

TA

3G

3H

2C1

3M

7C2

2E2E

3E

2E1P

5B

IiF

TA

2A2

A

203

3L

5dJ

4C

68

8F

5D



ELPs H=-Sen=79 14151 < PROGSUP,

FORMAL PARAMTLRS( chainy 2]

(fixuplh) <compsrce arcldry 0574>
FORMAL PARAMTERS( chains a)
(getifn) <compsrcy arcldre 01923

tolblok) <compsrcs arcldre 04423
FORMAL PARAMTERS( sy a)

(cothelp} {compsrcs syms=L10s 015>
% on resumes means help obtained %

(atvlu) <compsrce arcldre 02632

(hashsize) <compsrcs arcldrs 070>
thashtabacdr) <compsrce arcldre 09312

thelotype)
% HELP %

{cempsrce syms=L10s 0E>

thenter) <comopsrce arclors N343>
FORMAL PARAMTERSY, ss as tyre)

(ITnitlILdr) <compsrcy arcldre 05182
FORMAL PARAMTEFRS( newcorpg)
% dnitialize "internal" loader %

(L10set)
% Loecal laktel %

(Ll0start)

tlblock) <{compsrcs syms=L1304 053>
% a *"aetblk® type block aof storage ¥%

(Lestolk) <ccmpsrce arcldry 0E19>
(lewerr) <campsrcy arcldre 07252
FORMAL PARAMTEES( =)
(Linit? <ccmdsrc' arcldre 0B3>
(Linker) {compsrce arcldre 0864>
FORMAL PARAMTERS( se¢ al
%Z Link address a to symbol s %

tLinteg) <compsrcs syms-=L10s 050>
% an inttecer %

(Listspace) {compsrcy syms=L10s 054>
% AE0ORTe Llist allocation zone full X%

(Llist)
% a Llist %

<ccmpsrcs syms=L10s 052>

<compsrcy rt=minimaine 044>

<compsrcy rt=minimains 039>

SYSGD=ARCLORNLS3EO0s >

FROCEDURE

FROCEDURE

FROCEQURE

CONSTANT =10003E

FROCEDURE
EXT CONSTANT =3%5¢9
EXT

CONSTANT =1

FROCEDURE

FROCEDURE

LGCAL

LOCAL

CONSTANT =1

FROCEDURE

FROCEDURE

FROCEDURE

FROCEDURE

COMSTANT =P

CONSTANT =10G11E

CONSTANT =4

2

31

4F
4E

3K
2D1
2A4

34

48

TCeA

T7CS5A

EE

51

ZA
40
EB
4K

60
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{Lnul L)

% NULL %
(loantl)

(lstrin)
% a strine

(NLSArcLdr)

FORMAL PARAMTERS( njfns eCodesy ubCodesy bSymse eSyme
LbHashse outstr REF)
Load NLS user program into program buffer %

eHashs
% CL: 3

(nohelp)

E=Sep=T79 1435

{compsrcs

{COmMpsErca

{compsrcse

{compsSrcs

<COMpPSrce

% On resumes means no

(notetype}
% NCTE %

{ownSymLoc)

(pcall)
% port-call

{pcname)
(printm)

(tprintua}

{compsrcse

{compsrcs

{COMESrce
cocde

{ccmpsSrcs
{compsrce

{compsrcs

< PROGSUPs SYSGD-ARCLDR.NLS3;50s >

syms=L1C¢

arcl2rs

syms=L10,

arcldrs

syms=L10«

049>

naggs

a51>

01031>

012>

help obtained %

syms=L10

arcldry

rt-minimain.
(trace point)

arcldr,
arcldre

arcldrye

% Llist uncefined symbols %

(zrogrambuc)

{compsrcee

syms=L104

% a procrer buc dnvelvea %

{r3ndits}
treadsw)
(rec2)
(rec3)
(reloc)

treturn)
% NOTE:

(searcverflcw)
% ABOKT.

(skic)
{(stanle)

(startl)

<compsrcs
{Ccompsrcy
cCmpErcs
CCOmMpPSrcCe
<coOmpsSrce

<compsrcy

{compsrcs

<compsrcs
{compsrce

{cempsrcs

arcldr,
arcldre
arclars
arcldre

arcldry

syms=L10y
prccecdure returning ¥%

37>

0989>

08%>

1
s

te10>

lea7>

ie82>

044>

01620>

nz200>

Nee>

DET>

01287>

013>

syms=110, 034>

SAR strinc overflow %

arcldrs
arcldrse

arcldrs

CE98>

t622

0124>

CONSTANT =0

FROCEDURE

CONSTANT =2

FROCEDURE
LbSyme

CONSTANT =10000RE

CONSTANT

I
v ]

EXT

LOCAL

FROCEDURF
EFROCEDURE

FROCEDURE

CONSTANT =27C018

FIELD = 6
FROCEDURE
RECOREC
RECORD
LOCAL

CONSETANT =10001E

CONSTANT =10006E

FROCEDURE
EXT

FROCEDURE

3

statusHashs

6A

&C

7B
bHashy

4B

38

21

7C8D

SH
&C

eD

5C

2E2C

2E1

2E2

aca

4C

4H

56
2A3

3C
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tstart2) £compsrce arcldre 01272

tstatus) <cempsrcs rt=minimzine C113>

% TRUE if recoverirg %

{(stkoverflcw) <compsrcs syms=L10s 037>
% AEORTs procram cefinec stack overflow %

(stkuncerflow) <ccmpsrcey syms-L10s 036>

% ABORTs program defined stack underflow X

(stringoverflcw) <compsrcs syms=L10s 016>
% HELPs string overflowed %

(symblL) <compsrcy arcldrs 01025>
(syms} <compsrcs arcldre 0541>
(syscent} {compsrce rt=minimaine 084>

% port entry (trace point) %

(syscer) <compsrcs rt=minimains 0102>
% coraoutine called as procecure %

(sysent) <compsrcy rt=minimains 075>
% procecure entry point (trace point) %

(sysnxp) <compsrcs rt=minimains 0100>
% nen-existant peort called %

{sysovr} {compsrcy rt-minimaines 081>
% stack overflow (follows sysent) %
{sysrcv) €compsrcs rt=minimazine 018>

tsysrtt) <compsrce rt-=minimaine 068>
%# returr false %

(sysrtn) {compsrcy rt=rinimzins 0&3>
% returns value in mreo %

(sysrtt? <compsrcs rt=minimains 061>
X return true %
(syssys) {compsrcs rt=-minimains 0111>

tsysufl) <compsrcs rt=minimains 0108>
% stack uncerflow (stranage) ¥%

(udef) <compsrcy arcldry 0403>
FORMAL PARAMTERS( s a)

{uncaughtabort) <compsrcs syms-L10s 045>
% uncaucht ABORT 2

¢ PROGSUPsy SYSGD-ARCLDR.NLS350s >

FROCEDURE

LOCAL

CCNSTANT =10007E

CONSTANT =100108

CONSTANT =10004E

FIELD = 32
FROCEDURE

LOCAL

LCCAL

LOCAL

LCCAL

LCCAL

LOGCAL

LGCAL

LOCAL

LOCAL

LOCAL

LOCAL

FROCEDURE

CONSTANT =20002F

3D

Jo14

41

4J

4F

2E14
5C

7CAC

7C9B

TC84A

TC3A

TC8E

7C

TC7C

TC78

TC74

70

TEBLC

4E
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(undefinecmask) <compsrce arcldrs
tundefinectype) <compsrcs arcldrs

tunwind} Ccompsrcs syms=L1Cy

0999>

099 7>

% MOTEZe this reoutine will vanish %

(wn) <ccmpsrce arcldry
FORMAL PARAMTERSt nJ)

(ws) {compsrce arcldrs
FORMAL PARAMTERS( s)

(Wsym) <compsrce arcldry
FORMAL PARAMTERSt se¢ a}

(xbinwd) {compsrcy arcldrs
(x Look) <compsrce arcldrs
FORMAL PARAMTERS( s)
% => synPtrs heshPtr/=-1 %

{xrelec) <compsrcs arcldrs

0738>

07423

035>

03062

645>

014>

SYSGD=-ARCLDRSNLS
CONSTANT
CONSTANT

CCNSTANT

FROCEDURE
FROCEDURE
FROCEDU%E
FROCEDURE

FROCEDURE

FROCEDURE

»50s > 5

=765432886

=2

=1CCO2E

% user .SYS reloc to read next word and relocate it per rlcwd %

X xx) <cecmpsrcs arcldrs

n11018>

FIELD = 24

2p2
204

4D

66

6H

5K

4A

5L

2E24









HLP,

(ArclLdr)
(bekstr)
(binckr)
(hinud]}
thltable)d
tbyte?

T=5e

(cmnadparse)

(coobit)
fcode)
tcollsr)
(corpa)
(cr)

(definedtype)

(done)
(endbhlk)
tentr)
(error)
(fixblk)
Efixupl
(fixuplh)?
{cetjfn)
telblak)
(ctvlu)
{hashsize)

(hashktabaccr)

{henter)
(InitlLdr)
(Ldstblk)
(Lcwerr)
(Linit)
(Linker)
(Loadfl)

(NLSArcLcr})
(ownSymLoe}

(pcname)
(printm)
(printud)
{r3bits)
freadsw)
(rec2)
{reci)
treloc)
(skip)
(stable)
(startl)
(start2)
(symbl}
{(syms)
(udef)

n
Ls

=79 10157

{ccmnsrcy
CCOmMpPSErca
{CompsSrce
{cecmpsrcy
fzeomnsSrces
{compsrcs
{CcOoOmpSrca
<romMpPSrce
{CCmposSrce
{CORpsSrce
{compsrce
{cOompsrce
{compsrcy
{CCmMpSrcs
{compsrcs
{compsrce
{compsrcs
<COMPSrcCe
{compsrce
{compsrcs
{CCmpSrcy
{cnmpsrcs
{CCMmBGsErcs
CCOmMDSrcs
compsrce
LcompsSrcy
CCCmpsSrcy
{ccmpsrca
{compsrcy
{compsrcs
{caompsrce
Ccompsrcsy
{compsrcs
{COmDSrce
CcompDSrce
compsrry
CCOmMNSrCe
CCOmpsSrcs
{cCOomDsSrcsy
CCOGmMDSErcy
cempsrcee
{COmMDSrCs
Ccompsrcs
{compsSrce
cempsrcy
<campsrcys
{compsrce
<ccmpsrce
{compsrcy

{undefinecrask) <cecmpsrc

(undefinedtyne) dcomesrcs

(wn}
(ws)
(Wwsym)
(xbinwd)
(xlook}

<compsrcs
{Ccompsrce
<oCcmMpErey
{COmMpSrcees
{CCTEsSrce

T=1, L=1

arcldrs
arcldre
grcldrs
arclary
arclars
arclcry
arcldry
arclary
arclcre
arcldre
arcldrys
arcldry
arcldr,
arcldrs
arcldrs
arcldrs
arcldry
arcldry
arcldr,
arclare
arclcdry
arcldry
arclcdrs
arclcre
arcldrs
arclcre
arclor,
arcldra
arcldrse
arcldry
arcldr,
arcldr,
arcldre
creldr,
arclars
arcldry
arcldry
arclcre
zrcldr,
arcldr,
arcldry
arcldry
arcldry
arcldry
arcldry
arcldry
arcldrs
arcldrs
arcldrs
¢+ arcldry
arcldry
arcldry
arcldry
arcldrs
arclcry
arcldrs

+ < INDICES

670>
177>
N1503
£792>
L2gE>
010192
136>
£1026>
05173
162>
0965>
660>
01998>
n290>
624>
0328>
62>
£5823
05603
0574>
p1e2>
04423
£263>
070>
0931>
(343>
£518>
0e19>
$729>
089>
864>
0498>
N1031>
05865
CELDD
N667>
NE82>
010203
0200>
D8RO
087>
£1297>
0598>
062>
0124>
0127>
01025>
0541>
0403>
0959>
0997>
734>
738>
0742>
06352
03062

FROCEDURE
FROCEDURE
FROCEDURE
LOCAL
FROCEDURE
FIELD = &
FROCEDURE
FIELD = 4§
FROCEDURE
FROCEDURE
EXT
FROCEDURE
CONSTANT
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE

-FROCEDURE

FROCEDURE
FROCEDURE
FROCEDURE
EXT CONST
EXT
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCECURE
EXT
PROCEDURE
FROCEDURE
FRCCEDURE
FIELE = &
FROCEBURE
RECCRE
RECORD
LOCAL
FROCEDURE
EXT
FROCEDURE
FROCEDURE
FIELD = 3

. FROCEDURE

PROCEDURE
COMSTANT

CONSTANT

FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE

INCEX-ARCLDR«NLS346 4

=f
ANT =359
2
=T65432R6
=2

1

7A
36
3H
2c1
3w
2E2R
3E
2E1R
58
3F
282
6A
203
3L
54
4¢C
68
5F
50
SE
31
4F
3K
201
284
48
38
51
6E
3A
4p
5A
78
2A1
SH
6C
60
2E2C
2d
2F1
2E2
262
56
2A3
3C
30
2E1A
5C
4E
202
2D4
&F
66
&H
5K
4 A
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(xrelac) {compsrce arcldre 06452 FROCEDURE 5L
Cxxx) <comnsrcsy arclcrs 010182 FIELD = 24 2E2A
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FILE ArcLar
ALLOW?
% CECLARATICNS %
% The follewinz variebles are zet in Load=-ArclLcrerun ¥

(ownSymloc) EX¥TERMALLS 2h1
“ copy of symloc atter symboels ELTecs for use with CAQ or COT %

(corpe) EXTLRNALS 2AC
% Iaput +49le ic rmapecd in paoce Lcorpcls ¥

(stable) EXTERNALS 2Al

% Symtol table is built from [stablel] downward and may be relocated
usinc the /<address>s suwitche %
thashtabaddr) EXTERNALS 2A¢
% Hash table is built from [hashtabaddr] downward and may be
relocated using the /<address>h switchs ¥ )
% The /N switch makes & new symbol table anc hash table in core right
below Last new one. strbot contains address cf lowest hazsh tacles %
% misc % DECLARE EXTERNAL
moveSymsFlao_TRUEs blktyps blksze nlsflag_FALSEs nlslimity noht_FALSE,
storeHash_TRUEs Les rlcs stps stpsts stpbots
sssflo_FALSEs mflg_FALSEs clobfgo_TRUEs pnames plocy psyms ulink_0Os
strirgC10ly spy altfgce udfnum_0.
initlptry filpee woros sr2s sr3y phash REFs hashbots hashtops
errorn_0y Lcadub_T777777%« symlby hashlb_0s wcnums jfns
jocesignator=1018y maxcut_37T7777777T77768« Nnenline=(2C00002Ry E4Z40EE),
aryl6ly csprel="REL"s ifntab=(1B11s 3777772777772 Ds0s0e%cdsprely0a«0)s
% user JSYS worcs = must be >= 100CB %

(binudl; 2C:

trelac) 2C:
% hash table %

thashsize) EXTCRNAL CONSTANT = 3593 20

¥ HASHED SYMBQOL TABLE: & hash table of length hashsize is based at
Lccation phashe Each element of the hash table is a pointer to a
chained list of sinule word hash table ertries for all symbols on the
same hash chaine Each hesh table entry (1 word) contains tue
pcinters. The LK peints to the symbol table entry (in the DDT table
or in the undefined tahle) and the RH is the pointer to the next
entry on the hashk chain. Hashbot is a lcw water mark for allocating
spece fer hash table entries and undefnec symbol table entriess The
csgace useo hy uncefined symbel table entries is recovered for reuse
by Linking en a chain beginring with ulirk %

fundefiredmask) COMSTANT = T6E54320H6; 20
(definectype) CUMNSTANT = 13 . 2D
tunvefinedtype) CONSTANT = 23 20

% uncefinedmask appears in the LH of symhols that are undefined (in

the cdat symbol table) and §s chanaed wher they are cdefined == it is
unlikely that it will ever appear in the LH of a cood definec symbol
%
% RECOQORDS %
{rec2) RECOKD 2E
symb LL3Z2 7y
ccabitl s d;
(rec3) RECORD 2t
xxxL 241y
bytelele
rihitslCe 13
ADDRESS



BLFP s T=5ep=7% 10257

symbloec = 11e6Es % symbol tahle pointer %
cocdelLze = 120EY % loaced code pointer %
REGISTEFK

A2=11y 21=10s 2312 r3=3s racza, a4=13s rlzle ri=2,

pointr=rae rlews=73%

< COMPSRCe ARCLLCR«NLS3S54e > 2

r5=5s rt=6s

peintr points dnte dnrut pases rlewd centains releoccation bits for a

f.'.]_ﬂ(.'kt
- see xlooks fixupe udef %
EXTERNAL sysovr;:
% INITIALIZATION and PARSING ROUTINES %
(Linit) PRCCEDURE:

% initialize here befere sssve of ArcLcer %
EinwcsalLH _ $ali binwdeRH _
reloce.LH _ %a2j reloce.RH
inftlptreLH
rl1 _ 4BS5: r2
1JSYS sevec;
Thaltfs

tstart): % startince locatiern %

T.SYS resets rl _ 4855 'JSYS clzff;

_ frelocls
_ =100085 dnitlptr«RH _
PEE+%envects

ri _ 100E&3 'JSYS rfcoci r2 _ r2 «A 62777777T777E;

r3 _ r3 oA TTT4TTITTITTTTIRSY %Z|w% 'JSYS sfcccs
startup _ S$startls
SOTE Lltstart:
(rstart): % reenter Llec %
startup _ Sstart2;
GO0TO Llicstart;
(envect): % entry vector %
50TQ starts GCTO rstarts

EMD e

ceroa*1000E3

These zre kent 3p recisters throvckout Loading cf a file %
recisters zero through six are occatiorally usec¢ for executine cocde

3t

$binlocs % setup user JSYS %

Xla%

3A2

3A¢

{(InitiLer) FROCEDURE (rewcorpeli % initizlize "internal"™ Lloader % 3t
% Tf a asav file has ArclLdre.rel as one of its moduless this procedure
should be called to initialize this "internzl" version of the Lcacder.

viecte that the hashk tahble 9s NOT dnitialized here.

% setup user JEYSs % ;
IF $binloc < 1000E OR Trelocl < 1000FE THEN
AEORT (pSavErry F"USER JSYSs WONTT WORK™)S
EinwcelH _ Fali binwde.Rh _ Sbinlocs
reloc.lLH _ %227 reloc.RF _ srelocl;
IF rewcerpe 4§ 0 THEN corpa _ newcorcgs
initlptrelLH _ =100085 initlptr«RH _ corpg*1COO0BS
nlslimit symloceRH+13
RETURNS}
END
(startl) PRUCEDNURE?
cmndparse(TRUE) §
ENDa
(start2) PROCEDURES
cmndparse(FALSE Y}
END.
(cmndparse) PRCCECUREtstartf)s
% cmndparse parser %
IF startf THEN % injtial startup %
SEGT v

stp _ stpst stables

%

31

3|
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stobet _ stpst +15 % stptot should be sare as phash %
% initialize hash table %
hashtop _ hashtatcaddr;:

rrhask _ Fashtop-hashsize]
heshbot _ Ephaosh=13§
FCOR rl1_ ¢ UP UNTIL >= hashsize 00 phaskhlrll _ 03
rle _ 1&tes
Loaaub _ 777777E:
errcrn _ 03
ENCS
altfg _ FALSE;S
Do
BEGIN

ri _ "=3; 1JSYS pbouts
collsrt)s % collect string from user %
CASE |sn CF

=*/: reacswl);

=TI7B: NULLS

=n:i NULL=*

ENCCASE

BEGIN
actifr);
Lezafl ()
ENDS
FnD
UMTIL attfos
denet)s

ntslimit _ symlecsRH+13 %save limit away for NLSLOADER %
cr()s TJSEYS haltfs
END
(caollsr) PRCCELDURES
% collect strinc from user - terme cn cry ces alt %
LOCAL x3
sn _ Istrina oY 440TEE:
LOGP CASE tx_binchrt)) OF
=CA:? BEGIN crt(): EXIT ENDS
=Z78: EXITH
=12P: EXITS
=185E* MULLS
=ALT: BEGIN altfe _ TRUES er(}§ EXIT END?
=1 %|A% sp_bakstrisps$strinal;
=278: %|W% SECIMN er¢)% GOTO rstart END;
ENDCASE Isp_x3j
|so _ 0% sp _ Sstrinc .V 44C7BE&S
RETURN
END
(bakstr) PRCCECURE(sptrea)ls
% backup sptr one char and echo to tty ¥
4 foer 7 bit chars only %
IF sptr= a .V 4407RE OR sptr.RH<a THEN EBEGIN
ri _ 7 %bell%: 1JSYS pbout END
ELSE BEGIN
r1 _ *\3 1JUSYS pbout’ 'LLE 1lesptri 'JSYS pbout;
IF sptrer3bits<2% THEN BEGIN
sptre.r3bits _ sptrer3hits + sptr.hyte END
ELSE BECGIN

z

w

3F

3



BLPy T=8eo=T% 14557 ¢ COMPSRCs ARCLDOReNLS354s >

sctr _ sptr=15 sctreribits _ 1 END

ENER
RETURN(srtr)
FNTG

(pinchr) FPROCELDLRE:®
LJSYE nbiny
RETURN(ri)
ERND »
(aetifr) PRUCEDURL:S
rl _ 3ifntacs rz _ fstring .V 4407B83
IF NCT SKIP 'JSYS octijfm THEN error(rl);
jfn _ rls rl _ rl A 18M3
r2 _ 44C0002B53
IF NCT SXIP 'JSYS apenf THEN errordirl);i
wdnum _ filpc _ pointr _ Lc _ 0%
RETURN
END W
(readsw) PROCECURES
% parse switch and set flacsey etce. %
LOCAL xs counte symvals charsi
X _ SOou
CASE (char _ |sp?) OF
=t5y =%5: sssflo_TFRUES
tuy =tp: wmfle _ TRUES
Yiieg =*w: sssflag FALSE]S
'Gy =%o: clabfo_TRUES
¥y =*x: =olebto_FALSE:
YAy =%a: moveSymsFlac_FALSCSH
By ='1:
EEGTN
bltable ()3
rlc _ symloc«RH + stpst - stps
E“\'E‘

oo oononon

I1F rle .2 9 THENM rle _ rlc 4 SM3 + 1B33
*Ty =*i: % 20 to next nsace boundary regarcdless %
rilc _ rlc «A 9M3 + 153}
*Jy ='ji % print undefined symbols %
printudi}i
v NULLS % comment %
ENDCASE
FEGIN
st _ x3 % backup over first char %
IF NOT ctvlut Ichare x) THEN RETURNS
CASE char OF
=vEy =%e: [x1] SArcLdrsy
YLy =*Ll: [x] slinker;

an

n

*Pey ='nI % S0 te next pace toundary unless on one nNow

4

=*(Gy =t rlc _ x%

=*Py ='p: rlc _ [xleLH3

=fAy =%a: [x] _ rlcs % next free lLocation
=*Fy =vf: x] _ rle = 13 * Last used Llocation
=tRy =*r: [xJeLb _ rlej %“ next free Location
=¢tDy =%¢: [xJelH _ rle = 1% % last used Lncation
='hy =¥'n: % New symbol table %

FEGTN

(x3 _ stp+l3 % store pointer in civen Lloc %

%

%

3
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- hashsize;

X%

currert lLength of symbol table %
currert Low peint aof symbol table

currert high point of symbol table

% set new hash table area

cur Length ef hash table %
current low point ef hash table

current hich pocint of hash table

cr(}) END

BLF+y 7=Sen=79 10:57 < COMPSRCe
[CxJeLH _ (sto=-strst)i
Cx+12JsFHE _ &phashs
IF stcbot = stpst+1 THEN stpbot stp
Enkrssh _ stpbots
etnst str stobet - 13
ENLS
=ty =4 % co back to old table X%
recih
st _ [TxleRH = 13
stpst _ stp = (OxJelLH oV 18M6)35
gphash _ [x+1J.FH3
ENDS
=*S4y =% IF stp=stpst THEN stpst _ stp _
=tCy =fc: [xJtstp+ls stpst)s;
=*He =*kI [x] _ stpst=-stp: %
=*0y =tqg? Lxl _ stp+l} %
%
=*Ty =*ti [x1 _ stpsts 4
=*Hy ="h: IF hashbot = &phash-1 THEN
%
FEGIN
hashtop _ xi
trhash _ hashton - hashsizes
hashtot _ &phash=-1%
FOR x 0 UP UNTIL >= hasheize [0 phashlx] _ 03}
ENGS .
=*Y, =*v: [xJ _ hashtop=-hashboti X%
=*Y,y, =*y: [x] _ hashbot+ls n
%
=*74 =*z: [x1 _ hashtops X
“ .
=t 3
REGLEN
IF NOT ntvlut I chare count) THEN RETURNS
[x1 _ countj
END S
ENDCASE BRECIN wst(s™illegal switch -
EnC3
RETUSRN
END W

(atvlu) PROCECDURE:
% evaluazte symbol in switch %

LOCAL ys counte symvals chars sve indir_03
REF sv3
symval _ ©C3
LOGP
BEGIN
y _ so} % save tprevious® pointer X%
CASE f(char _ |sp) OF
=¢[: % set flayg te get contents of word %
BEGIN
BUMP <ndir;
REFEAT LOOCP;
EnDE

=f,: % collect symbol name %
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BEGIN
count _ 3%
% rezc syrkel name &po convert to radix 50 value ¥%
Loae
FELTN
CASE char _ |sp OF
I [vay *71]: char _ char = 543§
Ty [vae ¥z1:% char _ char - Bf:
IN C*Ge *4912 char _ char = 473
= SPI REPEAT CASES % ignore spaces %
=0y =%,: EXIT LOOPS
ENODCASE BEGIN
Lewerr( $"illecal function name™) s
RETURN (FALSE)Y; END3
#UMP counts
IF count <= ¢ THEN symval _ symval+S0E + char;
ENC 3
IF cher = %2 THEN char _ |[sp3

% Look up the symbol in the hzsh teble %
1IF MGT (y _ xlock( symval ¥ 4B10 ) )

4=

% nmet velue of symool and return %
Esv _ vy
&sv _ svlC1313

EGIN Ldwerr{ s"symbol not fcund"™ )3

ENC3
IM C*Cy ®713
HFEGIN
IF NOT SKIP !'nin(ys 0¢ B) THEM errcr(R2)S
o _ R1;3
char _ erls
Bsv _ B2j
ENDS
ENDCASE
BEGIN

Lowerrta®jllecal switch value™};
RCTURMCFALSE) Y

THEN
RETURNCFALSE)S END3s

A
ExIT LCOFR:
ENDGS
IF irddir TREN fsv _ svi % perform indirecticn if requested ¥%

RETURNCTRUE sy chary Esvdi
END .
(done) FRCCEDURES
% finish up tasks: uncefined symbols printec,
destired ¥%
printuc ()]

map s

bLt symbol table if

IF stpst=stable AND NOT nlsflag AND moveSymsFlLag THEN bltable()

ELSE
BEGIN
symloc _ stp+13
symlecsLH _ (stp-stost)s;
ENC S

IF nlsflag=2 ANLC ddtPtreo THEN [ddtPtrl _ symlocs

IF mflg THEN printmc);
RETURH
ENEC .

3l



BLFs 7T=8Sep=79 1015 < COMPSRCs ARCLLRaNLS354. > 7

tbltable) FROCEDURE: % BLT symbol table to follow proc % 3¥
tLsyrTabk)s % length of sybeol table % M1
tnewEncbloch1); % new ending location of syrbol table plus 1 % Imz
LSymTae _ stnst = stps
nesSrclocPl _ fric + LSymTabh + TTT7E) 2 GME;
ri _ newtnclLoclPl = LSymTab; rlelH _ stpo+l3
symlec _ rl.ikt syrmleccalb _ =LSymTzht

ré _ newfncleocFls
TRLT 1e0i23 &
movefymsFlas _ FALSE]

RETURNS
) END e
% SYMBOL TABLE MANIPULATICN ROUTINES %
{xLook) PROCEDUREts % => symPtrs hashPtr/-1 %) 4+t

% Lookur olcbal symbol s in hash/symbol table. FReturn address of symbol
tahle ertry and adcress of pointer word in hash table (=1 if ncone) %
LOCAL ptrs
IF nlsflazs AND RNCT storetash THEN
% Locks up £ in the part of the symbol table built since Nls*.sav was
mazde. The current value of stp and the clebal value nlslimit (szved
irn rcutine cmnrdrarse when Loading Nlsxesav) are used to define the
current bounds of the syrbol table %
BEGSIN
gtr . stp = Ly
NHILE ptr < nlslimit CO
SEGIM
IF Cptr] = s THEN RETURN(ntrs =113
ptr _ ptr + 2%
ENCS
END 3
IF ncht THEN % de not use bash table %
BLGIN
ntr _ stp+ls
+FILE ptr € stpst DO
BEGIN
IF [ptrl = s THEN RETURN{ptre =133
ptr _ ptr + 23

END:
QETURNIG s =13
END S
% recisters rl-r? are usea in the search locp as follows
ri neinter to entry din hash table chain
re pointer to symbol table entry
r3 Local copy of symbol value X%
% hach the symbol by using intecer divide %
r3 s3

ri _ IF r3 >= 0 THEN r3 ELSE -r3i % make sure its positive %
V10IVI rlshashsizes % remainder to r2 %

% cet initital pointer to hash table entry %
rl _ phashCrZzIs

% Loop cown the hash chains Llooking for the symbol %

(Lnokuolcopi: 4 A
1UUMPE rletrySymTabi % jump if hash chair exhausted %
'FLRZ rzs0tr1)s % fetch pointer to symbol table entry %
1CAMN rzs0(r2)i% comrpare with syrbol %

'JRET lookupdones ¥ found the symbol %
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THRK 7 r1s0tr1)s % Link teo next entry in hash table ¥%
VURST tecokunloops ¥ try a2gain ¥

(Lockur done i 4501C
REFTLEN (rce rl):

(trySymTzeh) 4411
1F sTeorebass THEY RETURN (0y =1)% %po ucse bLoekinz in syrmbol table %
ate _ stpsll
yFILE n*r ¢ nrlslimit DO % stuff after nlelimit was fn hash table %

FEGIN
IF [etrdl = s THEN RETURN (ptre =1);3
etr _ ptr + 23
ENDS
RETURNCDs =123

EMND.

(henter) FRCCEDURE(seastypels; 4F

% this routine makes a symbcol table entry ¥r the symbol table and Links
the entry into the hash table; the Leftmost bit of the value word is
set to TRUE if the symbol table entry is uncefined %
LOCAL
xe % chain Link in the hash chain %
y3 % poirter to the symbol table entry %
% check for azn unexrected value %
IF 2.LH & 0 aND type = uncefinedtype THENM
SBEGIN % Lt of undefined symbel alreaay set! ¥
lecwerr( $M™LOAJER CONFLICT=~ LeHe of uncef symbol non=zero ™ )3
wsymissals cr(});
ENCS
% get ptr to new entry into y fdepends on type) and make new Symbol
tabnle entry %
IF type = undefinedtype THEWN
BEGIN
IF NCT stcreHash OR hashbotd=hashlb TFEN
¥ Ye must make the undefined symbol tatle entry in the DDT
symbol table ewven thouch 9t is in the wrona block sc that we
can find it and fix 9t up later %
BEGIN
IF stpd=symlb THEN
BEGIN
HELPt(symtype I symlh)j
noFt— TRUES e
stererdash _ FALTES
END Y
y _ stp = 13
stp _ stp = 23

END
ELSE
IF (y _ ulink) = 0 THEN
EEGIN
y hashbot=-13 % allocate a new two word entry %

hashbot _ hashhot - 23
ENL
ELSE uldink _ Culinkls
% make an entry at adcress y %
Ty+1]1 _ a«.RH .V undefinecmasks
Cyl _ st
LENL
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ELS

et = 1%

rtri{sqsa)s: % entry is made at locatier stgo

ENLS

or

IF =storerashk THEWY
EELIN

% check it past lLower bouna for hasesh table

< COMPSRCe ARCLLCR.NLS354,

make entry in the heash tatle 3f in use %

IF nlsflac ANC hashbot<hashlb THEN

EEGIN

HELP thashtype) s
_ FALSES

stocreHash
RETURNY—
ENC3

% hash the symbol %

rl _ IF s >= 0 THEN s ELSE =-s3 % meke sure
'I0IVI rlshashsizei % result to r2z %

% create a2 Lirk in the hzsh tsble %

¥x _ phashl r2 13
phash{ r2 1 _

hashoots

% make a new entry in the hash table

ChashbtotJalH _ ¥yi
LheshbetlePH _ x3
hashbat hzshoct
ENDS
RETURN
END

(entr) PROCECURE(sqy2)3
¥ enter symbol £ 9n symbol
IF stpd=symlbt THEN
IF nlsflac THEN
FEGIN

tabley value a

HELF(symtyne | symlb?:s

noht _ TRUES
storerash
END

FALSES

ELSE ldwerrt(ivsymbol table averflow™"lj

Cstp=13 _ si [stel _ aj stp _

RETHRHN
END

{Linker) PROCEDOURE(se a)i % Link acdress a to

stp=23%

% externally callable interface for udef,

symbol s
radixs50 symbol 1} %

% stere the address of this procedure in location <n> by usirc switch

/<n>L %

% make sure symbol table peinters stp and stpst are correct

stp _ symlocaRH=-13

stpst _ (stp = symloc.LH) A 18M3

asLH _ 0%

[LaleRH _ 03
udef(sy alj
% now upcate Lleecatdicen 116

% ensure &scdress zZero NOwW %

Lo
M

e

symbol s ¥%
Used to store an address of a
symbel semewhere (or put it on enc ef a undefined chain}) given the

and the address of the word to be fixed

o

£
FCOIN % make entry in normal adt smbel table ¥
Y
e

L

(o

>

de

9

its positive %

{ray have entered undetined ref)

4C

41
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symboc _ stp+13
symloceLF _ t(str-strostls
RETURN(Ca]aRFYS
% this ie zerc it unaefirneds value of s if defined %
FMC
{ucef) FRUCECURC(sqal)i 4E
¥ hancdles ¢lebal recuecst syrbols = except deferrec clebal stuff. IF
jt*'s cefinedy fix it upy else enter in undetined takle (if possible) %
LOCAL y_04n3
IF a<0d THEN BEGIW
Ldwerr(s"global request bit zero en =impropper Linkina done");
cr() EMD3S
s.codbit _ 13 % make the undefined global irto a glaebal symbol X%
IF (y _ xlook(s)) # 0 THEN % symbol already in table X
IF [v+1] A 18Me& # undefinedmask THEN fixup(asly+112
ELSE % have found an undefined symbol table entry %
EEGIN
p _ a3 % append to (already existing) undefined LinkZ%
YWHILE C p 1 «A 184 # 0 DO p_[Cpli% %find end of chain%
% execute this in registers ! %
IMOVS]T a4sudefls MBLT 24425
a2 _ ps YJRST 15 % setup &2 and co %

(udefl): !'MOVEI 2240(a1)5 'HRRZ ale0(22)% 'JUMPN 21403 4ESET
TURST ucef;

(udef2): 4E5BE

e _ ez

Ly+1J.EH _ as

END
ELSE herter(sya«RHyundefinedtypel;
RETURNS
ENC.

{clblok) PROCECURE(seals alf
% check symbhol s for clobal cef: mulitple cefiniticn results in mescage
cn tty (unless szme value)y uncdef svymbol tabtle cets searched for
reference to se fixups are cone if necessary.?

LOCAL xe ¥3
IF ¢y _ xleookts : x3}) THEN
IF Cy+11 <A 18M6 # uncdefinecmask THEN % symbel previously detined %
% 4f we are called via the nlslezcers (or previous definition 1in
arcther symbol table) then we will define & new exterral symbol %
IF [y+1Jna THEN
IF NOT nlsflag AND (y+1) IN [stoestpst] THFEN
BEGIN % multiply defined symbol %
Ldwerr(s"multiply defined clobal ") 3
cri)s
wsymi(ssali
Wwstl2" (was and %s =) "); wni(lLy+11)5 cr(};s
END
ELSE
henter(sszsdefinedtype)
£eLSE mULL
ELSE % symbel d4s in tablee but undefinec %
ELCGIN
fixup(Ly+1lJaRHeal; :
IF NOT ncht AND y IN (hashbotshashtep 2 THEN
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ZEGIN ¥ f4x up undefineo symbols %
% the entry must be deleted from the hash table and moved to
tte nermael CCT symbol tacley the stace recovered is Linked onto
tFe chadn uldink %
IF x#=1 THEN CxJeLits _ ste - 13 % fixup entry in hash table X
entrisealdt % rut syrbecl entry inte CDT table %
Lyl _ ulirks ¥ Llink freed entry to ulink chain %
ubink _ y3
N
ELSE % symbel found in local dat table %
[y+1] _ a3 % stick real value in ddt symbol table entry %
EnND
ELSE henter(ssasdefinedtypels;
RETURNS
END
% LOADER PROCESSING ROUTINES %
(Loadfl) PROCEDURE % S
% main file-loading Loop. varse block type X
LGCAL wi
LOo0Oe EBEGIN
W _ 'hinwd()}i blktyp _ welH3 blksz _ wWeRF;
CASE blktyp OF
: codet);
symsft)s
skip(}s
EEGIN endblk()3 RETURN ENEGS
poname () 3
Lostblkt)s
: firxblk()s
ENDCASE BEGIN
wanum _ (filpg=1)*10008B + pointre.RH = corpa*100083
Lcwerr(s"format errory word "); wnwdnuml;
wWws (5" block tyce ")3 wniblktyn)s cr();
RETURN END END

o %0 s #0 mw wE W
.

ol -2 L B b o

[ A 1 O VO L

END
(cocde) FROCEDURES , 51
“ read a ccce block - load into core %
LOCAL ¢+ savrlcwuds savpointrsi
LOOP BEGIN
rlcwe _ 'binwgt)s
¢ _ MIMEblkszael8Y3 EBlksz _ blksz=-c;i
le _ 'reloc()«Rk;
% check it past boundaries for Leoadine programi try and cet helps
NCTE: ¢ dncluces first data word which is Location counters not code
15
IF Lc IN [Ce1721 THEN RETURN{Ldwerrt3"Outside allowed area™))j
WHILE Lc+c=1 > Loadub OO
IF nlLsflag THEN
BEGIN
savrlcwd _ rlewd; savpointr _ pcintrj
HEL®(uspotype ©¢ loadub)s
rlewa _ savrlewds peintr _ savpcintrsi
END
ELSE RETURNMN(Lowerrt(s"Outside ellowed area™));
% LOCP EEGIWN
IF (c_c=13<=0 THEN EXI1Ts;
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Llcd _ lreloct)s
EUMP Lc
EnDe B
“ execute this locrg in recisters %
TVaVEL zaegarels VADDT o44257 15LT 24483 .
FMAYN pLeny IMOVEL réglere)s 'HRRE rtelcecs 'JRST 25 X setuo ré anc go %
tcadel): 5831
Treloct)s; THOVEM rle0(rfad): TAOEJN réezi V'JRST cnaeZs
{cooe2): SB3.
IF blksz=0 THEN RETURN
END
END
(syms) PRCUCEDURES 5E

% read symbol block = parse symbol types %
LOCAL cs Wwlse w23y
LOOP BEGIN
rlewc _ 'binwd();
c _ MIN(blksze18})5 blksz _ blksz-cs
LCOF EBEGIN
IF (c_ec=-23<0 THEN EXITS
wl _ l!reloc();
wWe ‘releoc() i

CASE wlecochit OF
=1: %uleobal¥% IF glaobfec THEN gltlok (wlew2)$
=14E: %clobal rege% ucef(wlew2?)s
IM L[2+205 1IF sssflo THEN bhentertwl sw2ecefinedtypne)s
ENDJCASE henter(Wwlsw2edefinedtyne)
ENCS
IF Blksz=0 THEN RETURN
END
ENUD
(fixup) PRCCEDURE(chains &35 51
% fixup chain with value a (richt half) %
LOCAL 3
400 BEGIN
x _ Lchadinli [chainleRH _ aj

chain _ ¥eRH END

YHFILY chein«kH & 03%
¢ execute the 0 Loop in the recisters %
IMOYST 244F1F ITELT at44% % LT dnto reaisters
al _ chainy 22 _ 53 'JRST 03 % setup and ao %
¢t1) % sp’

IMOVE a340(z1)5 'THRRM a2+40(a1)7 'MOVEI ale0(al3)s NJUMPN alel3

LJRST sysrtn:
NULL %return is 9n above Loop %

32

END «
(fixuplh) PROCECURE (chains alj 51
% fixup chain with velue a2 (Left half) %
LOCAL x3
DO BEGIN

x _ Lchainds [chainl«.LH _ as;
chain _ xeLH END
WHILE chain.FH & 03
RETURN
ENC »
(fixblk) PROCETLURE S 5
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“ read fixup bBlock = handles =1 titeft half fixup) entries %
LOCAL ne Ccy wse T1

f _ 03
LOOP PEGI™
rlcwc _ lbinwd()i ¢ _ 0F

LLOP :=EGIN
IF blksz=0 THEN FETURMS
IF e=18 THEN EXITS
w _ 'reloc();
blksz _ blksz=13
IF w==1 THEN f_1
ELSE IF f THEN BEGIN fixuplh(weLHs waRH}S f_0 END
FLSE fixun{welLHy WeRH) END

END

ENDe .

(skip) FROCEODURES 5G
% skip cver block takire no action %

LOCAL ¢33
LOOPF ZEGIN

Teinwa(l)s ¢ _ 03

LCOF EEGIN
IF clksz=0 THEN RETURMS
1F c=18 THEN EXIT;S
thdnwad()s EUMF i blksz_blksz-1
ENC

N0

CNU »

(cjname) FROCECURES 5k
% enter rroaram name and save necessary stuff for endblk %
LOCAL w3
Tbinwd(1}s
W o_ 'hinwd(1}3
IF blksz=2 THEN !'Einwd(}j
entri{ws lc+ricl;
pname_wi pDleoc_strp+2: psym_stp+ls

RETURN
EMND «
tLastblk) PROCEDURES 5]
% set stertincg Location in codelcc %
rlewe _ !'binwdll)s
coagelLoc«iil _ !reloc();
RETURM
ENC .
(tendblk) PRCCEDURES 5.
* enc block: correct reloc conste an fixup proce. name info for DDTZ
rlcwd _ !'binwad);
rle _ trelcct)«RHS

entr(0yrle): % program break *
[plocielLF _ stp=-plocs
IF rle IN [stp=24stpst) THEN BEGIN
Ldwerrt&"symbel table and code overlap")s ecr() END:
BUMP [4rnitlotrl; % creztes orivate copy of file pace so can close: cdone
like this rather than via Cinitlptrl _ 03 because of buc on 202C. %
IF NCT SKIP !closf(jfn) THEM errcrtrl)s;
RETURN
END .
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(xbinwc) PROCEDURES
tbinlec): % called by 'binwd() (user JSYS) %
% returr 9s kept in reoister al %
THOYT Pl el tondntr)s TAQORUN peointreltzld: % return word %

sre _ ra2t sr: _ r3il % save r2s ri %
temap (3fnxl1Pe+filpgesfll+corpuel100400E6)S
1LDS +4liped nedntr _ dpitlotr:
ré _ er2s rd _ sri3;
tvOoVE rl«0Cpointr)s 'JRST 0Cal)
END «
(xreloc) PROCECURE: % user JSYS reloc to read rext word and relocate it p
rlcwd %

trelocl): % relocate wora accordinec te rlecwe and return value in word¥%

% called with !'reloect() = return kept in a2 %
thdnwd() s
1MOVS aZerlcs
ITLNE rlowdsabs; % Left half relocatijon %
TADD rlecis
IMOVSES Cerl: % exchance halves %
VTLNE rlcwdezG0oneBss % right half relocation ¥%
TADD rlsals
IMOVE rlerls % cet it richt side up %
ILSE rlewes2! ¥ snift rlewd for next dnput word %
VJURST (a2)s % return %
END W
% I/0 UTILITY RCUTINFS %
{cr} PRCCECURE s
Wws{ Snewline };
RETURN
END .
(error) PRCCEDUREfx):
ri _ iccesinnatory r2 _ 4Bll+x5 r3 _ 03
FJSYS 11B%erstris VJFCLS YJFCLS cr();
jodesdiarater _ rli
sSUAF errorns
IF nlstlag=2 THEN err(s"Fatal error in lLoading") ELSE GOTO rstart)
END «
(orintm) PROCECURES
% print map (start location and lenoth) %
LOCAL x5
ere)y wWe(E"HAPIM)Y cr(};
¥ _ stpst#Rj
WHILE (x_x=2Y>stp DO
IF [x=13 AND ' [x=1Jecodbit=0 THEN BEGIN
wsym(lx=13sLxJaRH)}
ws(E" to "J)3 wn{ [ [xJeLH+x+21 )53 cr() ENDSJ
cr(d;
ws(S"syrbhol table ")i wWwni(symloc«RH)S
Ws(E" te ")5 wnisymloceRH=1=(symlocaLH V¥ 18M6));
cri{)j
ws{t"last free asdr = "}; wntirlc);
RETURN
END -
(printuc) FROCCOURES % List undefined symbols %
LOCAL ptry hptre 9» sw _ FA4LSES

Sk
5K 1

er
51

5L}

6i

6l
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IF NCT ncht THEN
FOR 3 _ 0 UP UNTIL >= hashsize LD
FEGCIN & Link down the 'tk hash chain %
hiptr _ phashl 1 1%
WwrILE Fptr GO
BEGIN
ptr Crotrlelts % pet pointer to Z woro sym tab entry %
ks tr+l1l & 18%¢ = urcetinecmask 2NMC [ptrlecodbit = 1 THEN
GIN
o MOT sw THEN
g BEGIN 2 e
sw _ TRUE3 \I\“""\d"\"—
\H)f‘ \;\ wst $9+x+ Uncefined Globals s#x%)}
T

(e
EE
IF

END 3 J“”\"‘: o
cri); ' *uw¢“\ )
wsym(lpotrls [ptr+l1JaRH); K
BEUMP udfrnums
END S
hetr _ [hotrle.RHS % Link to next ertry in the hash chain %
ENDS
ENDS
IF NCT storedaskh THEN
REGIM
ot _ stn # Li
WHILE ptr ¢ nlslimit DO
FEGIN
I7 Crtr+12 2 18Me = undefinedmask ANLC [gptrle.codbit = 1 THEN
BEGIN
IF NOT <ew THEN
v EFEGIN

& sw _ TPUES

wst $"x+xx Undefined Globals =xxx");

O 4 . END S .

T cr()s
wsym{[lotrle Cptr+lJefH);

BUMF udfnum;
END S
pir _ ptr + 23
ENDs
EMD s
IF sw TEEN cr():
RETURN;S
END
(Ldwerr) PFOCELDURE(S)S
% write error strinag and bump errorn %
BU®P errarn;y
Wsts)s:
crtd;
RETURM
END .
{wn) PROCECURE((R)S
IF maxcut <=0 THEM RETURNS

rl _ dccesicnator; r2 _ ni r3 _ 83
IF NCT SKIP 1JSYS nout THEM error(r3);
igcdesicnater _ ril:

maxout _ MiXtmexcut=-6s 0)3

&t

=3
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RETURN
EANL «
{ws) PRCOCELURE(s) £ (

% de6 soutr ¥
IF muxout <=0 THEN RETURNMS

rl _ fcagesicnatari rZ _ (s+1) «v 18465 r3 _ =-Lsle.RH5 r4 _ 0F
1J6YS scut! joresicnater _ ri1s maxout _ raxcut-CsleRH3
RETURN
VD
(wsym) PROGCEDURE(ss2)5 6t
Z #rite symbol s on ttys followed by value a %
LOCAL 33 :

j _ 65 rl _ sesymbl;
WHILE (j_j=1) >= 0 DO BEGIN
'IDIVI 145083
ary[L 3] _ (CetSE r2 OF
=a7BEI vi3
=468 '§3
=45B: .3
>128: r2+6663
>0 r2+578s3
EMDCASE SP)Y ENDS
rl _ doccesicnators rZ _ Sary «V 4444E85 r3 _ -£3;
TJSYS souts r2 _ SPI VJSYS hout?
jodesicnater _ rlj

maxout _ MAX( maxout-T,y 0 }?
Wnia)s
RETURN
END »
% ArclLdr INTERFACE ROUTINE %
(ArclLdr) PROCEDUREtnifns nrlcs nube ara4s outstr REF)S T

% The switech /<acdr>E is used to store the acdress of this routine in
locatior adr when a file 4s beinc lLoadecd. The Loader is then saved with
the filee %
“ nifn is & open REL fileea nric is the location to start Loadirg ine.
nus s tre upper bound for safe Loadinge. the symbol table pointer in
symlee is used anc chanceds and the LH of ccdelLoc is used far the symbol
table bound %
% the L+ of nuk is taken as & special flag (normaly zerodle argé4 is only
referencee 3f ruceLt i special value

=777T777E: set nlsflag FALSE (nlslimit unchanaoed)

=7777782: set nlsflag TRUE a2nd take nlslimit from arcé4

=777775E: set nlsflan FA4LSE and take nlslimit from aras

=77717174c: set nlsflag TRUE and don®t use hash table %
LOCAL savel ssave2s saveld; % save away redgs T and 8 %
savel _ rlcwdj save2 _ pointri savel _ dodesianator;
noht _ FALSES
storeHash _ FALSES
IF Rcutstr THEN

BEGIN

jocdesignator _ 440700000001E+30utstr;

maxout _ outstreMs

ENDS
CASE nuba.Lk GF

=TTT7T7775: nlsflag _ FALBES

=777T77TeE
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EEGIN
nlsflae _ 13
nlelimit _ &rcd.RH3
L U

=77 TTEES
CEGIN
nisflag _ FALSES
rlsl¥mit _ arcd4.8Hj
ENGS

=7777742 ¢
BEGIN
nitsflaa _ 13
ncht _ TRUES
ENDS

ENDCASE nlsflag _ 13

mfle _ altfg _ FALSES

udfnum _ 0%
sssfle _ oltebfo _ TRUES
ifn _ nifni: rle _ rrlci lozcub _ nubeRH3

stp _ symbloceRA=1:
stost _ (stp = symlocs.LH) A 18M35
symlt _ cocelLocelk;

wdnum _ filoe _ peintr _ errorn _ Llec _ 03

LoadfL )y denet) s

rlewe _ savell peintr _ save2; % restore recs 7 and 8 %
iodesicrater _ cavels % restore jodesiarator %

IF %cutstr THEN outstrel _ cutstre.® = maxout:
maxout _ 3TT77T777TI7TT77E: Zinfinity%s
RETURNterraorny rlcs udfnum)
END »
(NLSArcLdr? ¥ CL: & Lloacd NLS user program irto crogram buffer %
PROCCODURE (njfne eCcdes ubfodes bSyms eSyms LbSyms stztusHashe bHashs
eHash,y lbHashy outstr REF % => =errorn/nUndefss eUsPagBufy bSymTables
brashTacle %)3
%4 Prececedure deseriction
ARBUMENTS
nifn - ifn ef an open REL file
elcdes =~ the location (address) after which to start Lloaaing
utloce - the upper bound (address) for safe lecadince.
ESym = ceainning (lowest) address cf symbol table
eSym - end (hichest) address cf symbol table
LeSym = lecwer adaress boundary far symbol table
statushHasn = see <NLsEeSrcsPDatashashStatus>
brash = beginninc (lowest) address ¢f hash table
eHash = end (hichest) address c¢f hash table
Lbhash Llower address boundary for hash table
outstr err string
RESULTS
if there Wwere errorssy then =#errors =2lse nsundefined-svmbeols
eUsPoiuf - Last usec¢ user buffer Location
hiymTable = new beginning address of symhol table
EHashTable = rew beginnina acdress of hash table

%

% Declaraticns %
(ezvel) = rlcwat ¥ seave away renc 7 (rlcwd) %
{(savez) = peintrs % save away recs 8 (pointr) %

TE

7E2
7B2¢
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(savel) = icaesignatery % save [/0 desicnataor % TB2¢(
% initielize some of ArclLdr®s clchal veriables %

nlsflec _ 23

mfle _ altfy _ FALSES®

ucfrive _ 03

sssfla _ lobtg _ TRUES

wenum _ filpo rointr _ errern _ Lc 0t

o

[ 5]

et Arclcrts cleobal varizhies from input caramters %
ifn _ njfnsi

rlec _ elcce+l;

loacub _ ubCodes:

stp _ bSym - 13

stpst _ eSyms

symtb _ lbSyms

noht _ statusHash<03
storeHash _ statushHash>03
hashbot _ bHash - 13
Aphash _ eHash - hashsize]
hashtop _ edashs

hasklt _ LbHashs

IF Loutstr THEN

BEGIH

iccesicnataor _ £40700000C015+Routstrs
maxout _ cutstreMs

ENDCS

% cdo lLloac %
Laadfl¢) ;
dene ()
% restore things %
rlewd _ savel;:
pcintr _ savel;
iccesinnator _ savel;
IF Soutstr THEN outstr.L _ ocutstr.M = maxout?
maxout _ E77T7777T77777Es %infinity%s
% Return %
RETURN{CIF errorntDd THEN =errorn ELSE udfnuml,
rlc-1s sto+ls hashbot+1)3

7 a

30

TE8A
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FINISH of ArclLcr
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€ COMPSRCe METAELNLSS1, > 1

Compiler heacer. (arcsubsyssmetzSe) tn (LiI0ametacS,) ¥
FILZ mets CHECHK
META orecram
ERROK 2 > %3 10 *0L =3 ') k(¢ rule 2 ) upupow tendrf Yl g
SIZE: 8§=1¥00 »=20C K=75 N=284C L=S00 G=8503

FLAGED cenfa tirst check neaw symseg nmt dolrey
hkup dolr inval parse kref erf; szfe nestcl nestens
DUMMY: alter xp backup nt attrn mknode
and nrea subitem nat dfe p1;
SET? X=1 C=2 W=4 M=5 K=3 N=7 0=2 ASM=0 MRFG=e
ME=8 R=15 Y=10 A2=11 A3=12 T=12 LAEF=3 PTRF=
CHRF=1 ICF=11B UICF=128 SRF=13FE SSF=10&}%
FIELCS: A=[4:23] AR=C4:181 0P=[2:271 SF=Lez243 PF=[e:Z0]
GEIT E 11267 LH=[1&8:167 MOD=[3Z:271:

ATTRIBUTES: Libtry wvalrul valref;

MOVNE=213E RHFL=S04B
6lp TUR=4Z45 YGR=43083%

DPCOGDES?T AQBJUNZZ2E4E JUMPGRE=®2ER INIV=S3]
TLO=¢

% Comriler heacer
eragram =

"FILE" o«ID SLABEL €<"=-TREE 2.1 7=dul=77

#FR check ["CHECK" &RFS checkd "METAM

I{heacelt) haockl[J* I(rule *= ) VwENDH®
"LIBERARY" SC LID @5 Libry &QRISCARD) /

CUR PROGRAM">S

syntaxe %

o

"> tramenl 11«
eI0 Istrtl1]s
tenarlIx/

NOT A META

{uecin FUSHJ M| A
Ne >|cnly

*V1y pjL™a
>lengs &nreg_N;

1xerr™ 2 JRSET tf4nicsh®, 3!

PUSH NIA
PUSKF K |4
SOVE N4

MOVEW NIA
MOVEM KA
POP N|a

"nrark®,
*kmarkv,
‘rimark®y

*nmark?,3 z
Ykmark ¥ 2
*nmark®,: &

AENAME
erfue

*1 <W=FILE
szfas

namen [-] =>
AFR restens

*12 . z |

endr
24

=>  §SYMS( "3t
Libry +3 [?a defned =%

<"library symbol *" x5% used"> 1 /

728 valref *$ (73 valrul *3% / ¢<+% " ysecd as
y 2TABLESS

value rulem™ > )

headelt = 3
"DUMMYIT $C <ID :L>)]*1 ZERR 100841 ECISCARD ) *3 /
"ERRORI"™ &FS erfgeparse scn exp terull2x v5 ¢
"FLAGS " E( «ID =C >|*1 o1 ADISCAERE ) v /
"ATTRIEUTES:I" .5 .ID tattribl[sdx t3 /
"OFCODES:I™ 4%( LUIL *= _NUM :opcf[21*x) *: /
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PSETIY «SLaUID "= JNUM lsetcflLZIx) *% /
"SIZEI" RFS szfz $€ giz21 ) *3 /

I=) 73

+N1e I RDISCARD/
$0ISCARC/

ADISCARD/

*
=
—
-

RDISCARD/

WEIELDSEM 5 (aUTD *= *[ JNUM *: JNUM *] :flddl2
sizl =
*S *= L NUM [>|sspx . *N1 TISF 1|PFe >|ss :FSS
tMovs GUM I[>Imsx =*N1ILH « 19 >Imstack RFESE ]
Koo'z ohuM D> ksx =wN1|LH & 19 D[rstack ARSS +hls]
*N *= JiUM I[>|nsx =«N1|LH o 1y >|nstack RESS *WN1e] RDISCARD/
*G *= JMNUM L>)asx =*NL1|LH « 1le >llstack L8585 *Nle3
|L O *= JNUM > |Litx *N1e >|Lity &BSS #*N1s
>|Litr &BSS =*N1,1 &DISCARD}

hdck => ?F erfg ?AND 2F szfg 7/

{"size parameters anc/or error statement missina">;

erul C=4=7 => >|gsynaq *1 nestxpl*24=Cs=0s=0]1 JRST *finishv,;

attrib (53
F(>*%S at

=>
trn|PF 1|SF *hta® X|XRe &attrn_attrn+l
C? attrn>33

<Monly 36 attritutes">1:

ondf [=a=] => >
setdf [=4=3 ==
FLlag [=g=e=1 =2 5>+*]1 *NZ|PF *NZ)SF Waei
Ruless %
rule = I0 ELABEL
LFH  bkups venfsy, parses kref, dinv
({ senpart / "= &FS oparse exp) '3
outrul) :prulel23]j

el
/

orule [=salterl => 21*1 [?F ogenfe pjlVsavip® 13
C?F dnval »¢ valrul +11]

*1_*N? wS opcodes nocdt *x1 &F reloca
>x1_*nN2 AR relocavopcoce *1 &% nodcdt

)

—
- aw

* *

(?F parse 74ND TF kref PUSH M|2 MEy MOVE ME|A K.

nestxrn[*2¢Gr14=1+=0] POP M|L MEy retrntl ]
41 POP M|A MEe BErnchfl=01 /
nestxol *24=209=12=211 retrntl J);

retrnt => 2?MCT 7F parcse retotC] / 7F acenfo JRST
JRST *rtrt®ss

retot => 2F oenfo JRST *artnlt®sy / JURST tortntees

brnehf % proauce a branch false ( one instr )} %
CO0J => 7?F okup (7F genfa JRST *hbkuprl®s ZJREST
7F cenfoc JRET *rtnlf®s / POPJ MlAss
C#1] => ?F bkup EKUPJ Hle / JRST #1s3

berr => 2?2F parse pil"qgxerr"™] / CERRs;
ftadr % failure tarnet address ¥%
Cal => 2F acnfg *ortnlf®/ *fortnfe;
Cg1ll => g1

%# Syntax expressioncs %

YrEoLt e o

tbkuprte}/

(&) (]

fed "8 (M

4



BLP E=Sep-=T7T% 12157 < COMPSRCs METASNLS31s > 32

2Xn = subexn o451 '/ subexp) falterl 14113 4k

¥ These outrules cormpile exrnressions,. %
i Ar3uments are
Cexpressicne false Larely
=0: 2rror it exp zilsy
=1 1f can return after expl "

concat % concatenate a List of suoexpressicn elements % 4 p
[backups=9=3=1 => &FS bkup pjl"bsav"] $*x1{ elel*$4224=1+4=01)
&FR bkup pjl"bpop"1;
Cxpl=le=9s=9=1 => elel*1:114%24x34%41];
Cxpe=9=9=1 => &FS first t+x1¢ (?F first elel*1¢4%24%34=01/
PLAST elel *S9=0e=09x4 1 /
elel*24=0+=0¢=01) KFR first?;
(ndt s=9=9=1 => petl=1:14%2]
[ ZCnctllistle=—9=9=1 T#1:1C ndt1l+ge+21) 73
Cmty=9=9=-1 => TRUE;

nct [=9=1 => CNTST ckrnuml==01ls=4M] fraarl+21s3; o K
cknum  [=¢=1 =3 aK
7IF *M1>xN2 <"too meny nodes " LOC LINE> / *N1JAs

ele % croduce coae for a subexpression elerernt 44
Crntloptionf=JJe=s=s=1 => elel*1:1131eGH19=1ly*4] >%51%
Cnty=9=9=1 =3 »x1:11}

Caltery=e=9=1 => ZNOT 2F bkup nestxpl+«lo*2y*x34%4 1/
Eriestl*145h19=14=0] URST 424 >H1 oOrfl x24%3] 423

[ande=g=3=1 => %1 ( 7LAST elel[«Te*24x34%4] /
elel*T4%2,4,%34=01);

Trotlelterle—9s=e=1 => bnestl*1:1+4G#1¢=1¢=01
ErfLaZex31 >H13

Larte—e=9=1 => arb[*l:1,*1:2.*1:3.*2;*33:

[ =g=g=¢=1 => +1 brfl*24*313

brf [=+=3 => ?+u2=1 brnehtl213 / berrl 13 ' 4
briest [ =g=s=9=1 => Ibkup( SFR tkup nestxpl #lyx24*x3y4x471) " 4¢1
nestxe % nestec expression - cossible alternations % 4]

Laltere=9=9y=1 =2 4#*1( 7LAST concatl+%¢*2 «*34%4] /
concatlxf¢GHle=1axa]
(?2xN4=1 retrntC] /7 JRST #24) 2#1)

2223

% Syntax subexpressionse. %

subexp = '_ .3ssbxp itackupl2l/ ssbxpl «%ssbxp xpll,335 ' 41
ssbxp = =%/ =*; =t) =¢] (ntest :ntL1] 7/ stest}; g4 h
ssbxcl = chrehk «F0 chrchk ) Lssbxpl fandl 14%] / schxpi 4
chrchk = ("+¢n JCATE /W=F" SCAIN) CHR :pchckl 233 40
scnck [=«=17 =3 *N1|OP C|A *CZ24: . 4t



BLP, 6=Sep=7% 12:57 < COMPSRCy METALNLSI1s 2 a
% Mon=-testinc svntax elements. %

ntest = o3
*[ exc %3 toptdonCl] /
(*% s=L 4 Moi" =1} delimr stest tarbf31 /
®aGHEY uilrchenl) 2
"AUNVARK® tenmi] / werMARKY mknl] 7/
"SLAELY IpjT"Locset"d /
"WEDISCARC"™ tckf]l / #+ 2goll 7
*E ( N+ASHZ LUILC dnstr / %+ASMY
jcsea *( exp ') savidlCz21y /
cecntrl / scnj

scn = "=>" stest Iscanl11];

gelimr = *< stest %> / =03

idsea = «ID +%( "y LID) IListl14+4351715

mkunit Csrrefl=31 => entl*1:11 PUSH K|& X4}
Lebenlnodeldl => *1:1 L[70 70?0 =e=91le=1211 CCRR 1002,
Ceberfvallell => wvalcecll Cxl:21:1+%€233%
=1 => nreg_K *1 &nrecg_N;:

aption [=1 => elel*1yGELly=1s=0] >H1%
e =2 pilocpor"] CERR 100243
% 4t will skip return for the rule %
gy [=1 => FUSHJ RIA *V]1e;
[=9y=2 => pjl*x1] SUb R|A =+N2+LSHU#N2) 1843
pk => POP KA *temp®ss
ktop => MOVE X|A K|XRe;
List [g1 => st+3s )3
mt => TRUES

scan [=1 => JRET . 34 >%f1 pil"inc"] pilvdelip®]
elel*xls#le=1e=013

arb
[=94=9=2 => [7*N1=1 mkk[1]
(7#N2=0 >81 elel*Z.G#F4=1+=01 JRST #1, >H#2/
elel*340824=14=0] >H1 elel*241#24=14+=01]
elel*39=C0a=09=03 JRST H1le >#2)5

% in *ollowincs canncot fail cirectly to +4 if K marked

remove mark first!? %
L=g=9g=3=9=1 => [?2xN1=1 mkk[ 1]
(2*N2=0 elel*34%44x54=01 >11
elel+*34GH2+=1¢=01 JRST #ls >i#t2 /
elel*34+44%54=0] >51 elel[*24GH24=1 =01
elel*34=0+4=04=01 JRST gly >#2)3;
mescgelt = +SR :msall1ll /
"Lac" :pil"Locw"] / "LINE® :zpjlverrbufn"l
_ ** simpl twrtsrC1] /
value (*'92 Imscvl1+=81 / Imsqaully=101)3

msrlst L€ => nijlvterlf"] $(x2)3
msa [=1 => PUSH R|A =+L1s HRERZI Y|A =514 PUSH K[A Y.
CilM"wetr"s=213

( *C cenexo *1 Icoptionlll/ necdell imkunit{172/

411

GM11

4M11
411

M1

M1
4@l |

4¥11
4¥1
G M1
4M1

4m1

4 M1

411



BLPs 6=Sep=T9 121ST < COMPSRCs METALNLSI1s > 5

wrtsr [ =1 => %1 PUSH RJiy pil"wstrh"e=1 13

mscyv [=4=1 => *1 PUSH RI1A =+N2, Loadl*12 PUSH RIA Y,
Cilmavalm,=21;

.

% Testing svnt:=x elerents.

L O O O

SA srtstl12 7/

*{ exp *Y /

«eSR1 :ctetl1] /

chrchk /

("3 2=0 / ".H" :=1) delimr stest :arb[3] /
. <UID :Djtest[l] /

"7t

*F .10 2

fgtetl1] /

*: «I10 tattllektopl1] /
[nIFn] otest2 ) i

citest [=1 => p

jC*11 SKIPN

srtet [ =1 => TST =#S1,41
ctst [=] => CAIN CJA *xCly pilvacvsk®ls

futst [-1 => SK

not Lfotstl =11
Cattl-4=-11 =>

=> ‘SKIPE

TPy *V141

*132 LOR Y|[A

C=1 => =1 JRET « 293

MREG

*V1Ilaes
*131y TRNE Yl2& 143}

5

att [=4=1 => *2 LDE Y& *V1y TRON YIA 1e;
cll C=21 => PUSHJ M|A *V1ys

% Node construction. %

nocecn = _ <10 *[L cnblists
cnlist = SFR nestcn noalist *1 inodelZs=1lsrnestcn) %FS nestcn:
nodlist nronelt [nodmanyl Imknodel 1]/ Imkredelmkl[=011:2

noamany = *¢ nNnocelt 30 *4 rocelt) blistl 24315
nacde [=ea=g=9=1 => L[7+xN4%0 Lcokahdl»2:17 J cnodel*]14#%2++323

cnode
[=ymknodelmk ([L=1T4=1 => MKD cknuml=*N21121,=3M] *V1
abtl*3]43
[=ymknoaelmklestl J]ey=3 => MKCD =V1 gbtLl =3 143
C-esmknocel=1y=1 => HRRZ T|A Ns *#221 NDLE *V1 abtC+37J43

Loakahe [blistd => $+*1(lookahdl+321);
[Lsbenlvalldll => valecllD*1:1:1+4M13
Tspenl=1] => nocdeml*1:1] / <"misplaced = " LOC LINE>:
sl => TRUE3S

nooem [nrocel=s=40e=11

valecll [=+=1 => mknl] Lleoacl*1] pnml ] PUSH +N2]|A Y.

aot L1373 => 11¢8IT 3§

=> +1 POP K|4 Y.

PUSHE ML Y,

-y e

M1
L L B

aM1z
aMlc

X -~
LMlz

aM1;

gM1¢
GM1:

af
&

af
4f

af

af

40

40
an?

4
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£LG1 => TRUES

bplist C81 =3 $_(*5%);

Yoce elemente, %

nocelt = =1 (
e NUM FF parse imklL13 /
simp teltlcell] /
*% ?F parse tmklstC] 7/
nodell);

nadell =
glabel teltldl1l /
«UIC defeck :oploadl1l /
*= LZFR rnestecl value :valldll3l
L?F nestcl :fsbenf1] &FS nestcnl 7/
«SR :srrefll1] ¢/
+ 10
*{ BFF nestcn nedlist €]
(?F carse (*x =1/ =0}/ :=1)
tnocelZynestend &FS5 nestcn :sherf1l /
teltlclC11)/
«SK1 tchrldll1;

nlabel = *& zref / "GE" qref Ioenlacl133

cret = €LNUM 107+*N1>2 <"jlleaal gen label "™ L3IC LINE>]D
tonumfl1] 7/ «I1C) &FS genfes !

cnum [=1 => fonv «N1j

genlab L[=1 => GEN =14 =13

srref [ =] => STRF =#S1.+3% ¥

eltld [ =3 => *1 PUSH nreclhs;

chrle [ =] => PUSH nreg|A ==C1 CHRF|¥XRs?
cpload [=1 => PUSH nrec|A =*Vl,;

sben CL=1 => POF M|IA Ye PUSH NIA Yei
imeg [=21 => *»N1;

defek = ?a cefned / <M"ucef symbol at " LOC LIMF>:

valld [=1 => valadl#1] FUSH nrega|As;
valaa [imed] => =+N1:11;

Cneglimedl] => ==-+*N1:1:1%

o1l => #»V1t1s

Cp2C=-11 => =»V1:i1;

[paf*he=11 => %x1:23

[=1 => =1 Y3

mkl [=J => MKLS *N1,43
mklst => MKLSs3

% 0Output rulese %
outrul = +*[ ,2¢ *[ part ) alterC3];

part = ntpart cenpart *§5 1xplf27;

401

anyc

401¢

a(ins
4M01¢

401F
401¢

401¢
401¢
401¢
401¢
401¢
421¢

401¢

601

401¢

401¢

4¢

4¢
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genpart = M=3" cepexe / "Ii=" RFS Tnval cenexp:
ntcart = nodt <3¢ *[L rodt Y talterfC1l4F 1%
% Mede testinus %
noct = v& 71 zemel] 72 *7 tnetlmtl 1] ¢/
SFY nrt Slem J5( *y dtem) *]
(7F nmt flistllel] / tmtllet 1) :nctllls

% Node item tests. %

item = =9y =v]

- mtl1] /

( (IC/7%72 :mtC1)Y ¢ *[ ntpart tsubitemfi21 7/
tnamitmC11Y /

simp refitem[11 /

Yo JUID :fitemC11 7

«SR IstritemC1] 7/

«NUM fnitem{1] /.UID cefck tnitem{12 7/

«SR1 citeml11 7

*x nref toitemC12 ) SFS nmtd

oy =2 POF TIA Yef

notl

(subjteml=salterls=1 => RITM *1:1s stcocel #1:242272

Cmtqe=1 => py[ I3 .
Cecitemf=s=1 => gitem [L*x1:1s%213
(=¢=1 => =1 JRST ftadrl*21,;

stcoce [=4=1 => JRST ftrtacri+*Z1es restxpl*1+Gi#7¢=14=01]
PFJ « 249 >52 PPJ ftadrl+2143

refitem [=1 => POP TIlh *temp?y *1 MOVE YI1Ae CAME Y2
Ytempo¥es

ramitm L-1 => NAMT =143

citem [=1 => py(U1 ANLD IMMED YA &Me CAIE YIA +Cles
fitem [=1 => pyl1 HLRZ A2[# Ys CAIE i2|A fnamel=1J4:
stritem [=3 => STITHY =x51s3

nitem [=1 => pyCl] comprl+11 YI1A,.;

compr [.UICT =2 compri=+v11;
L=1 => ?21F =N1>18M CAME ==N1 / CAIF =*M13

citem
C.I0e=1 => fitem["LABL"] JRST ftadrl{*2Js MOVEM Y|A
*V1e3
L=9=] => 1TMG *N1:1lA ftadrl=21e;

frame C"UID"]1 => UIDF;
Cvip"l => IDF3S
[®8SR®] => SRF}
C"ER1"T => CHEFE3
EMERAM T =3 CHRF%
E"LAEL"™] => LREEF;

4

& i,

4Q5C

4E(

409

499C

a32(C
4nse
43%C
4q9cCi
449C1
4G9C1

4R°9C1

409C1

4Q9C])
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£=1 => <"NO ITEM FLAG " #1 LOC LINED;

% Output expressionss %

cenexoc = 0shud «3('/ osbxp) izlterl 14813
csbAap = celt Jkoelt txplles]s
celt = =*5 =) =] -*/ (ntest / geneclt)?:

(1]
“
[
w
L]
o

» Gutexp t

otest otestl (='2 / .$("7AND" otestl) :tandllss1);
otestl = nodecn /
+*+ ( _ *+ simpl Ideonodel11 ) /
*( genexp '} [/
*2? (
"NOT"™ otestl :notl11] 7/
*F LID :fotstl[1] /
*3 &I0 simp :a2ttfl1ehxC111 7/
C"IF*1 ctest2);

otest2 = *% LI0 iojtest{1] /7 *C ntnart ¢
WLAST® 2F nolr Iitestld #

velue
Ii):ll ::5 / |i<:ll ::'?) /
v IS F g =1
*= =2 [/ Y& =5)
value Iskioprltnl313

cecnode [=1 => =1 00LTes

seiorltn
[=g=s=] => Sk'.lplf*:’:'*z!*lj /
skipli+*ly=relvi«2]4+3] /
tockenl =3] Loadl+1] tadl+3Z7 CA* Y|A *N2|MOD e/
tokenlx1] loacl+3] tacol+1]1 CAM Y|4 +relul+2]|MOD/
loaal*3] PUSH RIA Yy Loadl =113
FOP RJA A2 CAM Y|& *N2|MDD A2

skipl
Limedw=9=1 => smnumlC=#+#N1:11] skipil=+N1:14#%24%3] / SF2IL:
Cp20=Jy=9=1 => smnuml=+v1:1] skipil=+V1:14%24%31 / RFAIL;

skipi [=s=e=1 => 2+N1=0 skipzl*24+3] /
LoadC *31 CAI Y|A #*N2|MOD *N1y;

skicz [=e=1 => token[*2] tad[+2] SKIP *N1|MOD./
LoadC *2] SKIP #*N1|MOC Ye:

retv [=1 = 2 «N142 2AND ? *N1H& 8-+N1/ *N13
Ltest => HLRZ Y|2 Dy Y|A CAIE [?F cdolrev 1841s:

@

%“ Code ceneraticn expressions. %

cenelt = =¢§ =%/ <) ¢ ] ( 7F jpval value :ntllcacli112/
cutelt /7 contrl :ntC13):

R
Ll |

[T Ry
PP Y

4Q1:

4013

4013

Q13

4017

4611
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Cetinitions.

cef = ( 7]
(r_ velue

cefl = (.10

anef?z = cefl

5
A

5

efl
tcfnul2l /

/ clabel

< COMPSRCs

tefnC10104

tentl12 / sim;

dfel113

dfn Ldfgl => *1:1 DGNy;

Lent]
Lextrnl 1
=1

dfnv
Centy=1
Cextrnl =

=> =1 DFL X3

]

=> ckh{=*1] DFLs;

META«NLS31y

textrnll1] 7/ cet2)

=> x1 LocadC=*2]1 DFV X3
Catos=2 => loadl~2] CEGN *1:I1 1|GETTss

1 SSCKsJ Loadl *2]

DPE

Yia

C=-¢=1 => [?F check ~
extrnl

[=3 => hx[*1] =axsetl];
exset => RRRII YA 1.
ent =] => ENTR =#S1,43;

Controls. #%

centrl = *> def /

l}} {

Ll 4

'y
frfs

foset
simpk

cena
ats

Coglistimall"le=1
L=9=9=1 => =3 Lvl=aN1] E+2(0PR

clias
ala

Locla
C=-»

WESE"™ value
cliasan /
"NAMEM simp
WTASLES™"
rEATLY
|lbﬁll C;-'r‘f!f
trfs) 7/
«Smesgelt
t v8 =1 /
= *F (¥R
L=y=-1
= ?F carse

L=3

an = «10

bel

5Qn

-1 =>

k

ipbEgl1d /

tnrblEl1] /

tpif"tablesn] /
tpfailld /

tgenall1l /

>

'R

:=0

tmsalstlzs] /

/

=2 Bx2¢(

-=0)

'S =11

CZLE

tktopll / simp

=> GEN =14

tgsavel 2 1)

[-+yimecf0ll
TL-97Lpll*11y9meal132] 2AND

(value

=> *3 SETZM

=> SETZM

tdsea simpk

idsegq

*htat*

#*]1

e

i

*exterr®yes

tatsel 3135

tfesetl 233

X| XFRa
Y|A *VE4)3

tloclasgnl 2] /
/ tpil1d ) 3

*Y 143

LvE=01 DFE YA

>

-

g

*N1=0 SETZM / SETOM)} *VT4)3
thx( 113

4Q15C

4Q15¢C

4G15C
40185C1

4915¢E

40158L

4Q15¢E
4Q1E6¢

4015¢
4Q15¢E
fallts:

4R18F:

GRIST:
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(70 =-4add] AO0S /4 ?L=-ssubl] SOS) *Vle /
loacl#+21 MCOVEM Y|A =V1.3

neave [=4=1 => MOVE YA *2 MOVE™ YA *V1s3 40T SE"
vbse T=3 => leoacl*1] FUSE Rir Y pilradviche=z11; en15E"
gfasl =»> [ 72F decir N o S

< FALIL not Lleacal 9n & vLOC LINE>D
(?F parse brnenfl=¢] 7 JRST ftacrl =0141;

nublk [-1 => *1 pjl*pgname"]; 4G015E:
% Qutput elements. %

ocoutelt = ¢ outerm / 4Q15¢
"OATE" :pil"pdate"] /
"TRUE™ :mt[C3] /
*= o5 outunit :LitrlCs3 3} ntC13] 7/
outunits

cutunit = otestl /7 aR1%¢
*l genexp *] :optisnC1] /

«SR :sroutl11 /

*$ dolexp /

*1 ( %+ASME JUID instr / M+ASHMY
icsea *( ogenext ") isavidl23) /

clLapbel Igenadrll1] /

"xS" simpl fsimpoutl1] /

pvalue)y intL11;

savid [=¢=1 => 3$*1( PUSH R]JA *Vis) nestxnl*24=04,=04=01 4015¢
$x1_( POF R|A #V$,4)3

colexp = (sdime dolrefll1] /nSYHMSw :dplsyll/ idoULD DD 4015¢(
tdelrt €(¥_ 2=1 / =0 } Y( &FS dolr cenexn) *) idolseqgl21]s3

colsec % note 3SYMS not implementec for nestina I : 40Q15¢
Cdolsvyl Je=9=] => EFS symsen PUSH MIA D4 =1 >#1
SKIPN X|A *htp?® Y|XEe S0JGE Y|A #1s JUMBL Y|A #7074
KRR C|A Ys opticnf+2] HRR Y|A D4 SOJGE YA 41
>822 AFR symseq FOP MIA Ds
C=9=9=0 => PUSH M2 Dy =1
' dolrev (
(7?7 =NZ=0 &FR dolrev HLL DI1A G)IXRs 282 RHLEZ YA Coa
JUMPE Y|A #1« POP D|A Yo cotianl*31 JRST 124/
RFS dolrev HLRZ A2|A D|XPs SUE D|A A2s MOVNS AZ,
HRL DIA A2s JUMPGE DIA #1 ¢ 242 optionf*x3]
AOBJN D|A H#24))
>#1 POP M|A Dej

coll => MOVE DIA MEs3 401t
celref T=3 => +1 MOVE D]As: 40151
colsy => HRLI DA SSFs MOVE Y|A *htnx®,; GE1!

> PAS =*35143

srout [=1 = ' 43165,
L=2 => »1 PSFs: L

simzout
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nea [-1 => &
genscr [=1 =

pvalue = *+

¢ *| UID

C.UIl] =>
Co*Ne=] =>
% noce
['V)'J =>
% hash
C*Re=1 =>
% hash
C*Hy=1 =>
% hash
CYCy=1 =>
» node
LPRe=] =>
% numbe
Loeeyg=T =>
C*Le=1 =>
LDE Y|A

» Lenct

negy => [2F
fielc [=4=1

prim = «NUM

+UID cefck
*x (lecl .«
L .ID L

'y tnlivle
«10 ( *C ¢

Leagl = +%y /

crimop [dimeal=1] => ovl+1:11;

CplC=1] =3
Cp2l=11 =>
Ce2l*hNy=11
Cp2love=11
Cp20®*e-11

¢ COMPSRCs METALNLSI1y > 11

FS necw =13 4015C:
> *1 PGNss 4G15G:
BICV"Lit"] S(elel #S4=04y=04=071) 40155°
tpe*1s
nvalue / ( *= yalue nealf131 1 value) e BN P
tfieldl22/ torimopll 135
4Q15G:

Lvl=+Vv11;3
#2 moplLles
is a2 number %
hxL#*2] mopl 1 *htv* X|XRs3
table valuey 36 bits ¥%
hxL=x2] HRRZ *htv® Y|A X|¥Re negyll;
table values RH %
hxCL+21 HLRZ *htv* Y|A X|XRy neayl1;
table values LH (High order half) %

*x2 MOVE ¥|As LDB Y]A *fscc®y negylls
conatins a character %
x2 MOVE X|As HLRZ Y|A X|XRe:
r of subnodes ¥%
c20*Vyx2 13
ckhC 21 MOVE X|As

"htlx®s necyl1;
h of hash table symhel ir characters %
negw MOVN Y[]A Ye &FR neawls 40156
=> LoadL+1] DPE Y|A *V2,43 401206
imeal1] / 4G156:
SRELEYa 7

CHR simpl p2L2] /7 simpl :Ip2l*txs11) /

tsrhsnlf1] tp2l*Vel1l /

llj /
nlist &FS nestel tvalnocl1]1 7/ :rif13) 3

+% J +*N f +'C ) +YQ / +YH [/ +'R} 4o1%06!;

afg1sg:

primlC+1:113;

(?ad opcode =111 TLO LSHK*V1:1139 W|Asy / pul==xV1:11)4
=> %11z aopllss

=2 *1:2 PAV necbitl Je3

=> %122 DOIT negbitl Jy CERR s}

CLnegl=-311 => &FS neaw primopL*1:1] &FR negw!

priml

=1 => ¥l
C*le*] =>

[=1 => aop

negoit => L2

L=] =2 ac

aopl ] Y.

4015G!
lvl=1] MOVEM YJA ®*hbcw'y 20onl ] #V1se;
C1 V1
F neaw 1|GBLIT &FR necwl; LR1505]
pC] numadl+1 343 415G,
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load [dmecl=13 => Lul*1:11;
Cn1l=321 => mepl]) «v1:1ey T 20p1lvle"]] poserf] 13
Cneesl => 8FS negw Loadl+1:1] 2FR necw;
C=1 => *1 neayl s

CUCAUTICN: LC TREATED AS VaLueE"™ L2C LINE>Z

oOSEr =3
TPUES

lv L=1 => meopll numacl*11.3

numad [-1 => smnumC=«N11 IMMED *N1 / =+N1;}
smnum (=1 => Z2IF RSH{*N1)18=0 / &FAILS

hx Lentl => »13%
' Csrhshl => *1  MOVE X|Asj
=1 => ckh[*1J MOVE X[As3

ckh [=1 => *1 [2F check SSCKe *11713
tad [imedl => numadlf=+nN13:11;
Coll=33 => =»Vv1:1;%
Cr2l=21 => smnuml=+vy1:1] IM4ED *V1:1 / ==xy1:1:

Cozf"Ne=11 => *1:23

token
Cimec] [piC=131 Cp20-37 C(n2f*Ny=1] => TRUES

gop => (?F negw SUB &FR necw / AZDY W|AS
map =2 (7F neow MOVN %FR necw / MOVED) Y| A3

idref [=1 => PAS =+S1y;

outerm = *y IpjlYprocduce"l / '\ JNUM IntermC13;
nterm [=1 => Lv[=*N1J MOVEM Y|A 'bcw"y pil"nroduce"l;

% Noce referencess %
simo = "+ simpls
simol = simel &FS kref (simpll Igetitml{21/ tcetitml13)/
« 1D ridhshC1]1 7/
** 1D ** :srhshlf113;

simoll = *2 JNUM .3(*: .NUM) :chasel1:%1;
gimegl = NUM / *s ?F dolr :mtCO0O] 3

% Produce adaress of hash number. %

cetitm Cmt]l => (?F symsea D / D|XR)?
-7 => ME|XR (2F parse =M1/ MASK(=-*N1)18M);
L=¢=1 => cetitml*13] MOVE X|Ay =2}

chase [4%] => %(7LAST nacdrC*$] / chasell~%1):
chasel [-1 => 2?2F check GET nadrl(+*11, /
MOVE X1 & nadrl*=1]y1

4615%5:

Q1562

4Q0156G:
4Q156G:

401562

4Q156:

4Q15G¢

4Q15Ge
4Q156¢
4Q165 6¢
4Q15G¢

4015G¢
LQ156¢

4Q@15]7

Q157

4G15]
4G15]

46151

401511
4G01%51!:
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nadr [=-1 =

igheh
srkhsk

< COMFSRC»

2 XJAR MASK(=xN1)18M;

> *V1j3
> entf+17 X3

METANLS31e >

13

40151

4p151
4n181

» Yaliuesa

F 4

term £¢ *+ value lacdl2] 7/

tsublf2] 13

vi:lue =
= value

4015
4G15K
terr = factor $(";+«" factor multl2] 7/

wi/v factor idivdl 2] )3
factor = *= fetn tnecell1] / fctns

4015
4Q15

fctn =
NREHEY
“LSH‘!I
PMASK (Y
WHASH("
"X OR (M
LEsE-Na ]

graims

4015
o MUM
« NUM
« NUM

timedl1] )
timedC11
timecl1] )

value ( %y value *) / 7}
value %y value *) / ")
value ( *y value "} / )
simp *) tphshC1] /

value 'y value *) Ioxorf21/
value *¢ value *) ipiarl2] /

rprshfC 21 7
tplshfzl /
tpmskl2] /

prsk
L=yimedld
f=9=1 =>

clsh
L=¢imecl

4Q1%1
=> laadl+1] LSH
loacdl+2]

MASK(=#NZ31)18M Y 1A,
MOVN A3|A Yy LSH Y|A AZ|Xa,

“r aw

4Q151

=> leoaal+«1] LSH *N2:1

L=%=1 => Lloadl*2] MOVE A3lA Y.
pior [=¢=1 =>

tokenl«1] LoadL+2] tadl+1] IOR Y |24 /

tokenL 2] loadl+*13] taci*2] I0R Y|A« /

Leacl*11 PUSH R|A Yy Loac[*2] FOF F|A

YIAas
LSH YIA A3 | XR,

431351

YA AZed
nxer [=«=1 =>
torenC*1] loacC+2] tacl{*1] XOR Y|A.
toxenC «#21 Lloadl+*1] tacl+2] XOR Ylia,
LeedC+*1] PUSKH R|A Y Loadl+2] PGP F|

4Q01%I
/
/
A XOR YA

AZ,

pmsk [=9=-1 => 4Q15K
tokenC+1] loadl«2] tadl+1] ANC Y24 /
tokenL*2] Loaol+*1] tadl*2] AND Y|Aes /
Lozdl+1] PUSH R|A Ye Load[#*21 PCP R|A A3y AND

YIA A3¢3

phsh [=1 => %1 HRRZ Y|As} 4G15K
add [=e=-1 =>
tokenC 1] LloadC*x2] tadl+11] ADD Y|As /
tokenfL#2]1 lLoadl+1] tadl=2] ADD Y|As /

loacL*1] PUSH R|A Yy Load[*2]1 PCP KI|A

4015X:

Ady ACD YIA A3s3
sub [=4=7 => tokenlC«2] Loadl+*11 SUB Y|A tadi+21s /
tokenl «11 &FS negw Loacdl#+2] tacl~1] aD0 Y|re /

Loadl+22 PUSH RIA Y, Loadl#13 POP RIA AaZ, SUE

4Q15K

YA
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< COMFSERCe

METALNLS 1,

> 14

mult [=4=2 => tokenL»1] loacdl+2] tacl+1] IMUL Y|As /

token(»2] Loacl*11] ¢t
Leozcl*13 FUSH RIA Y

29ve [=+=7 => tokenl =2
loadl+2] PUSH KA Yo
valnoed (=1 =2
(7?3 cetnea »1:1 [7AN0
<*1:1 " not value
@S valref *1:1)
*1 CERRs necyl]3

% Ascsembly coages % %+ASMY%

instr = cefck ¢

regstr (*y a2ddress i

:=0 address incdex i
reastr = (JUID defck /
adaress = (*a fimedl=2

(*= adr faclitC11 7/
index = *{ reacstr *);
adr = («I0 / *= Lliter
Liter = JNUM dimedl13

ingt [=e¢=4=1 => *V1|aF

acC#21 IMUL Y|Rse /
Leadl*2] FOP FRIE A3,

IMUL YIa A3,

1 Lloaclx1] tacdl«21 INTV YIlas /

Leaal+11 POP F |4 =224

T 7w
rule ©®

valrol *11:1
LGC LINE>D /

ndex Iinstl(5] / dndex
nstfSJ) *;5 3
«NUMDY S
B71 7/ mtL 1)
adr acarll171);

necadrll1l] / reaste /

-
-
.
1

+recl 2] +recl+*Z71YR,

I0DIV Y& 2245

tinstl31)/

«5R1) %

1

[=a=g=9=9y=0 => *V1|CP +renl+21}jAa *7 +roal*«s]| %Ry

negadr [=2 => MASK(=-=»N

aarl LC.IC1]
C.UID] => *vl1;
Cnegadrl=11 => =1;
(=1 => +renl+11;3

adlit [=-1 => =zacrl*1 1%

ID] := =*V1;

'tz #N137 “+ASM%
END of TREL META

sRUNFIL te Lload tree metsa
corn L10
<arcsubsys>L1l0ldr

/s

£m

/4000100

Libeo

metad
minill0data
rinill0runtime
sysimonsym

<ESC>

ddt
initLL<ESCemetop «txt
<ESC>

sav <L1l0>metaSeexe 400

on teps-=2

o
on
&

1:1)18M3

0 (Ll10smetzarursyd

4015K°

LR1ns

4015K:

in

4Q151
40151
40151
43151
446151
40151

40151

4Q1%|1

4R15L
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cel metopesrel
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FILE LIG % (arcsubsysemetads) to (L104L104) %
CHECK
METE preorsanm
SET: % notey S=1% %
=7 abh=fp RP=% A1=10 42=11 AZ=12 44=13 M=14 £=15
“REG=f al=1 R2=z
SEGE=2 ¥ seoment base re~ister %
L=1 F=2 LE=& GE=E Ns< G=f I=s287
IDFLE=11R6
DESCR=171 NEWDESCR=100 LSTRNG=3 LINTEG=2 LNULL=0 LL1ST=4

-
'

LMOVE=2 LCOPY=4 LELEM=8 LALL=1 X% bits fer apsubl arc %

-
A

%

DUMMY :
pram % hash of current procecure or caroutine name %
actf aron ¥ (act) arg checking varriables %
Lllists % "Local List List"™ = List of Llists te be nulled
lstypr Lirdx Llstmt % used by LIST stuff (lstor) t(leledo)
Lsh Lele Llistnm % dummys for LIST stuff %
cisj coni not skip &ddr adsr con minus ec inzlt date inst
reclce % ucly save for Lc in (rechd) %
dfport % norme for default PORT ID %
val % temp cell for a vliaue %
valz % nww %
resltn ¥ number of results
actaln » nurmber of actual! aras %
teount count cof *olank® cells when defining Lncals
nstreem % for astrine rcam ceclare %
declest % Llist of declareo values %
recoit % record field displacement %

(bite
ar
4

reccsn % record field displacement

recref % dummy rule for recptr node

tcolean Lvar cvar cvarindexecd fof

stimes clltest cexc fogtest sf
ATTRIBUTES s

Lncal cernstant waslocal Litsr ret otr recister

recnam % symbel s record name

to rignt

se astest

o
B

) %

inckyt rver rvarindexec ircir
jdent neotele rocong

recptr % symhel 95 recordc pointer ¥%
Llist % symbol is Loncal List %
imoert export % IMPORTed anc EXPCRTed syrbels %
¥
FLAGSI
caflec rckhsh rchlc rcent idhash ut decf jslab pshent mrent
sysfoc % true if T syntax allcwes X
ctime % true while compiling compiletime expression %

coroutine % true while coempilinc coroutine %
openck % true if OPENPORT ds Llecal
catebt X true when in catchphrase %
listpres % true if routine delcared Listes) ¥%
stkok % TRUE
cecflaas % TRUE if compiling secment
nomess uncok skipcll?

FIELDS 3
A=C4:231
LEk=C 182141
¥

OPCODE S &

hed
/a

%

if code prccuced to check S overflow

w
-~

ZLIST types

{Label) %

at intemp

sboun

first disunc

Xx=L4218] OP=[9:27] MOD=C3:27] PCS=Ca:30] S17=0(62247

e

€
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ACRJP=252E A0BJN=253E
ILDR=134F LLE=135E IDPE8=13&6z DPE=137TH
MOVE=2052 MCOVII=201E MOVEM=Z(22 YGVN=210F MOVNI=Z2117 MOVUNM=Z212E
#OyNSZR1 IR IMUL=2Z0F IMULI=ZZ1F IMULR=223F ICIV=230F IDIVI=Z2I1G
IDIVE=Z23%8 Lon=2428 EXACH=ZZSIY JSYS=174B rRRM=S42635

JFCORES 2
JRET=25a 8 AUT=29RE FUSHJ=E&NE PUSH=Z2rlP FOP=Z242PF PQFJ=247E
JSFP=EnSp ADD=ZTOE RUDI=Z2T71B ALDRM=27Z6 ADCE=273IBE SUB=Z74°
BUBE=ZTTF SUEI=Z7SH}

opCODLCE:

CAI=200E CALIE=302B CAIN=3068 CAM=31C08B CAME=312B JUMP=320R JUMPG=3278
JUMPE=322E CAML=3118
JUMPN=326E SKIP=330E SKIFPE=3322B SKIPN=338B A0J=340R ACQS=Z50F
S0J=260E SO0S=37CR SETZM=402R SETZB=403B SETOM=4T7gE SETCE=477t AND=404|
ANDI=405E ANUB=4(78 XOR=430E XORB=4I2R TCOR=4342 [ORE=427F HRLM=50&B
ARLZI=51E&85
IMAEDIATE=1S

ERROR: =3
t7F cafle / "EMD 4" BFR ctimescatchf ixresetl I+ Sparts "FINMIS™)
tfinl 3%

ST2E: S=5060 N=1400 =400 ¥X=8C0 L=790 G=60:

gtat = ' 13
catckchrase /
simuler MFR ul /7 utr+ &FS ut /
csgecial* &FF ut %resetall / otherstat;

catchphrase = 1=
catheao 38 Lecal catbtody 3 121

xcateh = 1&
WCATCHPHEASE" Rf extern catboaoy [*5133

catbody = 1E

LFS catchf

3G#1 (?2F ut / liumpl#1lx )
¢ *( mresults *) /7 mtL2 )
*3 tcatchl2l=

ctat icatchl all* RFR catchf « uts 1E1
cathed = e
_ YO LJIL *) “CATCHPHRASE™ &LABEL 3
catech ¥ procduce catchphrase code % 13
i

C=e=1 => % ¢4 mresults %
>+1 % cefine local Label %
#7 % storc results % i
L#1] => % end of catchphrase %
ncallcelagvarl"syscon"lemtl JgmtL 1] % cortinue %
>H1;3
otherstat = 1E
("LOOP"™ Loop /7 "WHILE"™ while /
"UNTIL" wuntil / "DO"™ do / "FOR"™ for /
wWIFw §f / WCASE™ case / "DIV" divid /
"OFEMN® WPORT" openport /
WINVOKE" dinvokex [/
"CROP"™ [7F catehf <"[0O WOT use CROP dn a Catechphrase™ LCC> J
*( tavarC"sysdre"l (
mapL™ *) factlcecenl==111 :fenrefl24mtl I3+ ¢
cinacle*r ) / -
WENAzLE" *( rgvarl"sysena"] sicablex /
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"OISABLE" *( icvar{"sysdis"] sigablew
Y fFR ut /
N2EGINP nlock / L["NULLLY] L[2F 4slab &FR utl;

invoke = % dnvoxe catchphrase ¥
*( icvarlVsycsinuv"] namel lbcacClsAl]
i
L ’ (
nomel /
"ELTURN" L[7F coroutine fsyntx{"™ "s"RETURN not allowed 1in
coroutine™ I« 1 (
"CFALSE I"™ :tgvarl'"sysrtfn] 7/
"CTRUEDI" :gvar({"sysrtt"1 /
tavarfC"sysrtt"l ) :loadadlCl11] /
tavar{"syster®] :ilcadacl1] ) :loacdl1esR1]
t 'y exp /7 :tconlC=0] ) :lLoadl1lsR2] /
taovarl"syster"] :loacdadl1l] :Lcadl14R1C zloadlconl=C0lyr27 )

")
tloolistl 3] :tpcallpl2emtl 115
sizable = % enatlefdisable signal %
namel ®*) lactlll] ifcnrefl2ymtC ]335
namel = % Lecal lacel to be passed as arc 7
«10 invarfl] :loecac[13:
catchk = % in catchihrase? %

{ ?F catchf 7/
tsyntx[" vy'statement allcwes only in castchnhrase”l*x )35
natcatck = % net allcecwed in catchohrse ¥
r

T 7F catchf Isyntxl® vwetrstatement not al lowed in catchophrase®lx

fcnl = % porocedure cally Nno arcse no results %
tterrefllemtllymtl I3
cpenport =
L ?F openok /
teyntx[™ "GHWOPENPORT not allowed in ccroutines™] 13
Lns o
¥* fwlhs *¢ arcs ') icrenplfals /
*{ zrne v) fopenol 31« )5
coenp X open port code produced here %
CT=g=93=9=1 => % 2ssicny coroutine name, arcss results =
opencl v2 e xSy xf ]
sterel=largconfAl1l] % store 1st result X

C=9=3=-1 => % with no assicn %
MOVEL A4 A GH1 [7F sectflaa seqxl] I
% compute address of #1 %
MOVEM A4|A M|¥ 14 acresetlA4] % setup co=-return %
*2 % push arcs %
Loadadl*14A11 % coroutine address ¥%
MOVE MREG!A Me % this port id as meta=-araz %
PUSHJ S|A A1|X 14 % the call %
>#1 % define co-return Location %
Eresetall % unknown reg contents ¥%
*? % store results %

loge = 81 &G#Z2 &lpush Lakbeled :Lljumpl#1l+ >32 Rlpops

Wwhile = exp whill}

[
i

16134

1=:
1&2¢
1=+

Js

=
T

s
mn
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until = eve tncoleanlnotC131) whills 183

whkili = j -
whonn S¢1 3042 Blpoush sbrfl 21 Klohxit
zbelee slijumplallx >H2 &1 3

da = 1E3
51 4682 2loush Labeled
("WHILE"™ exs / "UNTIL"™ exp :tnotf1] :booleanl11}
thrtll1e411% Rlpdxit >#2 &lpops

for = 1B
lhs [ *_ exp :storef2] 3]
(n"yenw =1 / “LOWN™ 2=0) (exp / :conl[=11) "UNTIL®
(%= 1E /7 ¢ N s Wo=hn Ref f W=t ILE S/ *> IG / "< L) exp
"EOM 641 &G#Z2 Rpushr &lpush 8paopr :doforlSetile#2 12
ylpbrit Labeled :liumpl#12« >%2 Zlpops;

cefor
{ctoras=s=s=a=s=3=1 =3 %storesdirsincsrel shoundsrcoeatsexit¥
cimstatix1I cdoforlalilevZ x4 gnSgntqxT1} 18246]
C=y=s=e=a=sfls=1 => Hlhsscirsincsrelsboundsreneatsexit?
Loushr Liumpl6dz2 241 Sresetall forstesl#lax2a%3]
262 Ecomor btruellcocoicallsxlyxS y%4 42773
foreten %Llkssdirectionsinc? 10 3¢
{=31e=1 => sinstatlstorel+«lsedcdnocel*1,+*3137:
C=30s=1 => simstatlstorel*xlssubnodel*1+%x22173
1% = 18:
exn WTHEN" 23f101+6#11% RFR ut Labeled

("ELSC" if2ln14GH#21* &FF ut laabeled I13F3CR21x / Jif30H1I%);

31 (=4y=1 => brflx14x2] Spushhs; 152t
“rush what the recisters «ill ce if brarch over the true
cart®

Ft2 (8148207 => (7F ut /7 LjumplCk21) &xchr >n13 183!

“the call to xchr stzcks what know abcut the recisters when
exit Tror the true part and sets the recisters to what kncw
when enter the false part®

73 [#1] => >81 (?F ut fpopr / &comor)s 153"
%“3f there was an ELSE parts then stack contains what know
when exit true part (hy if2) and reaeisters contain what
know when exit false nart. If ended false part with an
unconcitional branchy then restore registers from stacky
else cempare registers from the twe narts. If there was
no ELSE part then stack contains what in registers if
branched over the true part (by if1) and registers contair
what know whep exit the true part. 1f the true part endec
in an unconditicnal transfers then resteore reaisters ftrom
stacky else compare registers.i

czse = >#1 &cstrt cstats ‘ 1R
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cstat = 1F37
exp tloacdllesA1lx “OFY™ 81 $G#2 fcoush
fF(=?F casest [*5]) "ENOCASE"™ &FR ut Labeled fcpoc >af 3

casest = YB3
Lebel caseliear hrflly6817+% fousks LFF ut laceled
t02?2F wt 7 &lplev _ 1 Aczets2 JRST #2. &cesecx] >E1 Zcoprs

caseheag = 1R
tmtL ] binrel $('y :mtl] binrel :disjil2] :thecoleanf13) *:;

utr = Xunconditioenal transferi 1EZ

(
|IRETURN“
L ?F corcutine Isyntx[™ ""RETURN rot allowed in coroutine®"lIx 2
result fertnlC21 7/
"EXIT®"
("CASE™ («NUM /7 1=1
CeLOOP"] (.NUM / =
"REPEAT"
("LOOF" (eNUM / :=1) :rptloopl1] 7/
CHCASE"™] (.NUM / 1=1) orneval :rotl21) 7
nEoMNTOYM twlhs feactolll
) noteatch /
DAECRTY foaveriv"sysabt"l heall2 /
"CONTINUEY cetehk tcvarlVsyscon™] tccallpllemtl lemtlJ1 /
YTERMINLTE" catchk :avari"systrm®] fcnl /
"RESUME"™ catchk :igvarl"sysres®"] hcall2 j

! :xitcesel 1] /
1)y xitC11) /

result = 1B3¢
( metarg / :tloadlconl=1]+MREG]I % Success % )}
(
L ¢

xp tloadl1leA1) &resltn _ R2

it*y exp :loaclly=resltnl] fresltn _ resltn+1l )
) tlodlistllss2 /

1

e
L

L}
emtl
-
"

metarg = *reta' arauments success/fail % 1E3E
‘[ exrression *J loan[1.MREG] 3

oneval = v( exz *) / mtl 13 183+

cuete 1R3¢

Clvarl => JRET +V1:i1 [?7F sectlan segx[1 Je3 % orer will dndex by ¥
[=1 => operl*14JRSTe=013
crtn 1+ 3¢
Cloaalconl1Je=3y=1 =>
*2 JRET ( ?2 export *pnam *syssrt® / ®fsysptt® )} 3
[LLloadlconl0le=Je=1 =>
*2 JRST ( ?a export *pnam T*syssrf® / %sysrtf® ) o3

L=9=1 =>
*2 *1 JRST ( 2?3 export *pnam *syssrn® / "svsrtn® ) 43
cklrtn % check for Llocal Lists on return % 15354
=>

fecnreflevarl"sysfli"lyactLalllists JemtL 1]

BFS Listpres % set this §f NULL-LISTS used % 3
ist % Lload Llist of results in Als Rlees X
$1 => &FS dsund % berrow 2 tlag %
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'jsysro( Eisysra _ O
T( TF dsunc fFR dsunc *3 2accush / *%8 &isysro _ isysrc+l
% first one loacds Al: save contents! %

}
Peconop s
¥3t =3 => ilolev _ N1 &lcetgsd JRST =24 Rlpexitd
xitcase (=1 => Llzlev _ *MN1 3%ccete2 WJRST 424 Repasxit:
rotlecog [=2 =2 &lelev _ »N1  RLloetgl  JBST 71,3

ret

(=ymt] => Elplev _ *N1 Recgetsc JRST #1e%

C=9=1 => loadl#24A1]1 &lpolev _ *N1 &cgetst JRST f#les
block Labeled $(*; labeled) MEND"}
simple

sims /4 "CALL"™ procall /7 "“EBUMPY" bump /
"pPCALL" notcatch pcall2 /
"HELP" :gvarl"syshlp"1 heall 7/
"NOTE" tcovarl"sysnot"] hcall2 /
"NULL=-LIETS"
r 2LLLists=
ickbrtnfd #

0 tsyntx[" "g"NULL-LISTS orly inside routines"I»

{?F sysfe /
<"eyscall/assembly rot allowed in this file"> fxerrcr 1}
t.10 dsysx / builtiny /
stkrnos

—

w
-

“sirple &ssicnment or call%
Lks tail isimstatl11 /
“multiple assianment¥
*( Lhs 3(*'y Lhs :popmultl2]) *) *_
*{ exp T('y exp IpushmultlL27) *) Imassenl21;

massen (=e=1 =3
Ershent _ 0 pushlistl+2] poplisti+11
{7 psrnent = 0 / £<"Sidee uneaqual"™ LOC>» f&xerror)?

puskiist
Ceushrultd => =1;
[=2 => Loadl*x1.A123
sushrult
Crustmults=3 => +1 pushitl=213
L-9=7 => pushitl*1] pushitl =273
pushit [=3 => pushl(*1+48] &pshent _ nshcrt+l;
pop list
Cropmultd => =1;
[=1 => simstatlstorel+1emtC 1115
popmult
Cropmulte=1 =>» popitlL+*2] =1 &pshent _ pshent-13
L-9=-2 => popitl*2] popitl*1] &pshent _ pshent=2;
popit (=1 =>
operL +1 4P FPsS 3 modifyl»11 /
PUP S|A acy acresetlac] storel+1lemtl ]335

Lhe = (fwlks / pwlhs) sScuzalifiers;

182

153

o m
~

1R

164

1Ea
184

1E4

154
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~
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wora Left hand side?

nk)
" % recorc size notation %
tZ1SCaRD
RCISCHERD

recrsm Eval _*pld
recotr Rval_+Hl
agefned

> 7

tconi=vall /
tqvarf=zval+IDFLET /

tavarll]

tsyntx[ 14"

not 2 recorz

cesjcnater"l /

Y assume

urcefirned record name % ) f

con
fva

@

C¢

(&p
?3 ref
73 Lloc

([

P |

i wWas
%“alaka
'l incexexrn

5 eIl (T3 Cr

JUID Za re
('L dndex

locerr [-1 =>
syntx % syntax
L=s-1

pwlhs =
L l]'._.
| 1rC

vpart
tfaorl
*x tulhe ¢
reftype =
72 Locsal
70 register

cualifiers =
e
e 1L
(e /
(*L 7/

UIL'.:II )
I|RHII ,

Link =

C.UID &S nodcdt
C1> /7

L*sy] .ID

indexexg =
tadlk =

4 e¥p

nIzw exn

o register

=> {"ERRORZ

tlvarf1l / 23

_ sum

tstorel?
texchangelzl /

stant

L _ *V1 &0ISCARD :conlvall /

ptr reftype

tindirfaddnodelf211 /
tindirl11
ZDISCARD
indexexp

*[ dindexexp
trklao _ =N1)
(aualifier /
reftype [*[

al
tadarll1] dndexexp @
(*[ dndexexp @

totrkla)

)
tadcdnodel2]

tlocerrC11x /
incexexn igvarindexed[2] /
indexexy faddnocel2] ]
ptr 7/ tsyntxL 1.

Local
L% (oL
L vC
ef / 7%
cister syschk

exp :rvarindexecdl 2] / :trvarf11) 3
<*1 i
error

was Local " LOC> &xerrors
message routine ¥
"+x] =2 LOC> R&xerror;

woerd Left hanc side¥%
W:t[jilj /

B YhebyEET I 7

tchfzl

* *[ exp

waslocal

trvarl{l] 7 fcvarCl113

tfofl 21 /

tfoflle"sysm® I/
tfoflls"sysl®™] )3

RDISCARD] [C*e] CWUID
tIo=> )5

*1 / exp *13%

1/

*lececerrfC1 1= 7/

]

indirladdnodel211 /
rvarindexedl2] 7/

/
24

izvarfl )

tindirf11 /
rot REF or POINTER"I») reftyre

2% noddt &DISCARD?D

ndirf1] 7/

)

tkvarll 3}
rrvarl11]

/

/

1542
1847

1542

164:
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*{ arcs fcnref( 2] catchl}

arvs = frolist sresults 3
catchl = % drnvcke catchphrase over 1 ezl
* namel ( vy Y. exp / lconl=03 ) ")
’J $
inyok]l % frvoke +249 do *x14 dron % 154
:.-n"i.-'] =
pecellclavarlsysinv® J,
Ledblistl Loacl*24A1 10,
loaclGH#14R1]y Loadl*Z4R211s
mtCl 1 % invoke %
*1 % the call or whatever %
>#1 % terminate goes here %
PUSH S|A Als 1B47A
fecnreflavarl"syscdrp"Jsactl«2JsmtL 21

PCF SI1A Als 18474

.

b B
14 |
1 0F
- - ]

invek1031 7

aralist = exp «3('y ara) 1actl1e8] /7 tmtl13 1B48
mresults = 1848
i
[(7F skipcll <"no result syntax allcwerd here " LQOC> &xerrorl
tresltn _ F1
{ metares /7 tmtC] ) Cvy]
e4<¢¥y>C Lhs Istorellsrcconflresttnll &resttn _ resltn+l }
tomrl1e8]
[?2reslitn>4g Isyntx[" "ea"too many resulbtsml«1 /
mtl 33
ac 1848
=> pushC«14837 3}
=>
'lactfsaront &FS actf Zdaren _ 0
$C (actok[*3] /7 &FR actf) Rargn_aran+1l )
(

M= ree o
1

-

1
%3]

7F actf T_¢ pushli+te21 ) /
A0D S]A =arcn+LSHlarcn)1lH,
Rargr _ 0
¢ Leacgl+*2] MOVEM acnum|A S| X MASK(=arcrn)18M,
Rercn_argn+l )
)
13
actrev % always dec actual arcs in reverse for LIST stuff %
[$] => %_( push[*%451 ) 3
actok % ds actuzl arc 0K? not if stores etc. % 1LEGE
CLstorel [exchangel Cfcnref] Cinvok1l] [pcallpl [jsyscll]l =2 SFAIL;S
20517 => % check sub structure %
tactf( AFS actf $+1( actokl=*31 / &FR actf) Bval_actf)
(2F val / RFAIL):
(=1 => TRUE; % terminal nodes 0K %
z = _ sum (%) / +v4 [/ +%3) J exn / fcenl=01; 184¢
% stecre multiple results % 1E4F
L$] =2
Eacpush % szve Al %
% this is nct adecuate = if proc cell to evaluaste Lhs ¥
T =5 )

Lacoop &
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mrcount 156t
Croprult] => mrcountf #1211 Smrent _ mrent+14
C=1 => 8mrent _ 13
nushac 1=

Cinedir] =2 pushl*1:1+875
T=1 => lcagaul+lyac] pL 71 ace:
oush %expyzch b -

Caddre=1 =>
7w Local *1:1 Lloadgadllvarl+«1:1Jsac] PUSH *=N2|2 ace /
?F secflag loacgl*lsac] PUSH *N2|A acs /
PUSH *N21A =#xV1ilse3;

Ccone=1 => PUSH #N2JA =*N1i1l,s3

Lgenints-J [genstres=-1 Cldmoves=1 [Llmoves=1 [Lldcopys=1]

Clcopye=] [ocenlste=1 [Ltypes=1 [lvcorys=2 [lestnule=1 =>
*1 % they do the push %3

[-94=J => oper(+1,PUSHy*2] / adraetl«1] PUSH =N2|A4;

procall = 18¢
fwulhs (*¢ arags 2fenrefl3] catchl / zmtC] ::mtl] :fcnreflf21);

jaysecbll = t *¢ z2ras *) / iwtll mtL]) :jsysrefl3]; 1a

fsysx = Jsyscli floadllls ¥ simple isys = zvoias losc inte 21 < LEE

fenret 1E£

CL=-emte=-1 => %lhseno arsssresults¥
S.savrea crcerl~1¢PUSHJ-S] fecnresl[*=3]3
[=9=9=1 => %Zlhssargssresults¥
Esavrea *Z
operi=14PUSHJ+S] cntarasl*2]
SUR S|A =oshent+LSH{pshent)18,
fenresC=323%

cntaras 185¢
Factrevis]]
CactfC®1] =>

Eomehent _ 0 $*1(Rushent _ pshent+1)3;
Cetl] =>
Apshent _ 0 3
g =3 PUSH S|A; 185
cll (=2 => PUSHJ S]A [77 ref 1 11 coacdrl+11 Sresetall; 1R
clll C=1 => clULL*11] SUE S|A =1000001E4; 1RS¢
cblm T=4=3 => cLLL*#2] SUF S|A =*#NT1+LSH(*N1) 18,43 1 g
jepte (-1 => JSF A4}A *#VY1l,e Sresetall; 1E5:
fecnres [=1 => A4resetall *1 %mr or mt% Rresreqg; 1E5:¢
jsysref % jsys call % 15!

L=9=9-1 => % Lhss arnse results %
Bsavreo 'isysrol % push jsysra on a stack for nested calls %
Bjsysra_0
t#2( Lloadl*3y=jsysrg+1] &isysrc_fisysra+l)
[ 7 jsysrg2>B <"8 arcs max " LOC> fxerrorl
JSYS #*V1e fresetall jeysrtnC+21 )
Lirstregs
jeysrtn % handles results % B
Cmtl => TRUES
Cerl =21 => mrcountl+1:217 &jsysra_mrcnt jsysrl»1:13;
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fasysr
Cpoprultl =2 disysrl#*1:2] jsysrlL*1:135 %reverse order¥
Ftotf] Lincbytd Cchl =3

storelxlarcconlisysrel] Risysra_jsysroa=13
=> orerl+]leMOVEYyisysr2l Eisysra_jsvere-13

i . —
simetat
“Trhis is for stcres that are not restrictec &g to which
resieter use to evaluate. Leave the cleohal varizble acnum

sesianatinc trhe register that is usece¥

FTstoerelrvars=311 => regloacl#1:14*%1:2] Racnum _ +*V1:21:13

Cstorel-yaddnodel=-9sconlf11111 =>
maybmpl*1:14%132219A0Se=1] / sassl«11]3

[storel=4subnodel=4conl1211]1 =>
maybmol*1:19%122114S084=1] / sassl*13;

=1 => sassf+113

maybmp [=s=9=9=1 => % Lhseexpronyflac ¥
samvarl+*1s+2] bmpitl+1le*34%4] / SFAILS
East
Cstorelfote=11 =5
stokenl#«1:1:12 Loadl=+1:21]
[? senum = RP MODVE ac|A RPs &cresetlacl acrnum _ acl
stfoflx121lyacnuml /
aeosetl+1723
[storelincbyts=13 =>
Lecacl*1:27 ICFS acnum|i doadrl#1:1:1] mdfyl*121:173%
{storel=srvarll => ’
operC+1:1¢yMOVEM,=4Vv1:2:17] Zacnum _ *V1:2:1 modify[*1:12 /
sass20+117;
{storel=ylvuarill
[estorel=savarll => o
svsetl«122111 ¢
? fisinac 2AMLC stokenfx1:13
eper[#1:1+M0VEMsacnum] moaifylx1:11 /
sassel+11);
[-1 => sass2(x11];
svset [ =1 => Ractyre _ acvar facval _ FASH(#x1})3
sass?
{storellvare=21
[etorelcvaery=1] =>
oreresC+«1:2] svsetlx1:1:173]
Epickac &rgstrt *1 &rgenn /
cesetl #1135
=1 =>
stckenlC*1:1] 7AND onerecl#1:21
tactype _ acmpoty Racval _ 0 R&cickac
Erostrt *#1 &rcend /
dosetC+113

stfof

Cey=] =>

stfot2l*x14+%x21 /

locacdaal*1:14RP] UPE *xN2|2 doadr[+1:21 Zacnum _ #N2}
stfof2

[+ofl=-gteyslMleq=] =Dtcken[+1:1] onerl +121+FRRMy=+"27 Racrnum_+I2
moaoifyl*x1:11 / &FAILS

= K

[y

[

2t
n
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[fofl=¢"sysm"ly=1 =Dtoken[+1:1] operf x1:14HRLMs=*N2] Pacnum_*N2
moaify(*1:11 / SFAILS
coset (=1 => *1 &acnum _ ac3; 1558

resloac Srvarsexp® TR
E-q?[rv:grcf'l:l]’—:::i = r'._.l.c!f:*lq*?];
C-e=1 =2 loaala2.=xv1:11;

EgLe 185¢
[=yancnoae ]l => recopl *lex2:24ANDCZS
[=9iornocel =3 reqgopl+lex2:2+I0R1;
[=yxornode] =3 regopl *1¢*2:24X0R1];

[-sadcdnode]l => regopl*14%2:2+ADD IS
[=ssubnodel] => regoplx1+%2:24SUB]S
C=ymublnodel => regopl *1s%x2:2,1MUL I3
L=2=1 => load[#24=xV1:171;
recop [=e=9=1 => %rvarsexpsop¥ 1R5¢E
doadel*24*249=%V1:1] /
operl+Z24x34y=»V1:11 /
adroetl 2] AN3|IOP *V1II1]|A3

store Ulhseexul 1F¢
Tfofltote=Je=3 [fotlincoyte=1e=-1 =>
Leadi*24ac] %pac fstll+#1:17 ®OVED RPJA ace acresetlRF] irpac
UF8 accum|b doacrl»1:21 fst2l=1:11%
[Lfofe=1 =3
Totsemplsle*23 /
Load{ #242c] &acpush Locadacl+*1I14RP] Kacpecp
OFR ac|A doadrl=1:213
{incbyty=3 => loadl*24ac] IDPE ac|A cdoadrf»1:1]1 mafy[»1:133
Cchy=1 =>
fsavrea pushl+1:248] cushadl+121] pushl*2,.81
cllmi=34"repchr"l 8resrea &resetall;
[F;COF‘»'] =2
Loacdl +24=xN12112%
Crvars=1 =3
Loaal *24==V1:11]:
Lcons=21 => syntx[" v"y"attempt to store frto censtant"l;
{=yadcnoael=aconl{111] => )
mayhmel *1 3 %22 14A0GSe=h] / strcontl =1ex213
[=ssubinndel=4conl113] =>
maybmn[*14%2:119SCSe=01 / strcontf+*1ex213%
T=9=1 => strcontlx1.%273
fcfssmn % simple partial word store % 15¢
Cfofl=eMsyslMliy=1 =>
tokenlx1:17 loadl *2yac] operl *1:1sHRR¥yac] modifyl=1:11/7 EFAILS
Cfofl=9"sysm”Ie=-21 =>
tokenl#1:17 Loadl*2sac] cperl *1:1+HRLMyac] modify(*1:213/ ZFAILS
strcont 15¢
[-ysubnodel =>
szmvar[*14++2:2] cgoassionl x14%22145U
samvarl+1s+2:121 cgoassionl*leminusli=*
doassionlx1.%24MOVEM];
L-aisysrefl => lcadl+Z2e=1] coerl+14MOVEM =123
C=e?L=9=13] => s
samverl+«1s#2:1] stri+«14%x21 /

Mo
we (7

- |
-
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t 7L-sstorel=-sraconl] 7/ ?(=sstorel=4srvarll )
+2 storel*14%2:1] 7/ % use gestipation of first store %
% still wrena tar x_ |y _ rea arc ¥_ [aeta)] _ rec %

coassionl v 1e*2eMOVEMIA
f=ecenfold] = doassianl«1emtDT+32T75 15
C=wrirnuslconl 1312 =2 doassiwrl#1.rtl 14SETORI
[=yrm*nusl =2

csarvarl«1.#211] coassianl*#lemtl Ja¥0VNET /

coassicnl x1lex24MCOVEMTS
[-erccond => cperl+14MOVEMe=2N211] stoaccl*l,=xN22173
C=-srvarl => oper[*14MOVEMe=*V2:1] stoaccl#ley=2V2:11;
[=9y=1 => doassignl*1¢*24MOVEMIS

n
(]

fsti
CfeflLfofs=11 [foflincoyts=11 =>
fstil+1:12 MOVEL RP|A ace acresetl RPJ %acoush
LDE ac|A deadrC+1:2] acresetlacl;
Cinchytl =>
&acoush ILDE ac|A ceoadr[*1:1] acresetlac]l mdfyl[*11:17]3
[faf ] =H
Recpush loadacl#1:1+RP2 LOE ac|A decadrC*1:2] acresetlac]
(stokenl*1:1] / PUSH S{A FPs))
fst2
Lfefl fofs=-11 [teflincbyt.-11 =>
Loccoon MODVEL RPIA zce 2cresetlrRP] facpush
OF5 ac|a coadrl*x1:2] facpoo fst2l+1:113%
Cincbytl => CUPE ac|A ceoadrl+1:1]1 fRacocps
Lfofl =>
stokenCx1:11 Loadaal*111sRPJ # POF S|4 RPs acrecatlRPI)
DPE ac|h doacdrl*1:2] Racpon;
samuar
Cmtemt]
[lvarslvarf=1:111
Cavarsqgvari*1:121
Lconsconl*1:121]
CminuslconleminusCconfi#121:217131]
{sadryaddrl+*1:111 => TRUES
Cindireinodirl => samuarl=1:21.#2:11 / SFATLS
fovarindexedsavarindexedl *1:1e=11
Irvarindexedsrvarincdexedl +1:14=-11 =>
samvarl »1:2.#2:22 / &FAILS
[ fotefotl—ax1:21] => samvarl{*1:11s+2217 / SFAILS
T-94=1 => sameopl*1422] / &FAIL;S
samenp
faddnodesaddncde ]
[ subnodeysubnedel
{mulnedesmulnode ]
[divncdesdivnocde]
Fandnodesandnode ]
Cicrnodesiornode]
Cxornodesxornodel => tothsamelx14%23] / &FAILS
pothesame [=+=1 =>
sarvarl*1219+221] 2AND samvarl*1:2.%2:21 / RFAILS
str
[-saranode] => cdoassicnl*1le%x22124A%D
[=yiornode] => dozssi nlale*xZ:12410F

186¢

{Te
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C=gxornoael] => doassi Nl *1e¢%2224X0RR]S
L-sadcnode ] => doassiorl*l.x212,A0D027]¢%
l=enmulnodel => doassionl *14%#22241MULR T3
[=9=1 => doassicnl«le*Z2+MOVIM]]

doascion [=y=9=1 =2 %lhsstailsop% 17k
Loadl *242c operl*1y*75a¢c T stoaccT*1aac]s
ctosce %have stored acct*»2) intc 1% 1%45;

Tlvara=1
fTovare=21 => stoacll*121.+21}%
L=94=1 => acresetl=2];

stoacl [=¢=1 =2 186:
Factype _ acvar Racval _ HASH{(*1)
&acnum _ *N2 &stoacs
exchance [=¢=1 => %Lhsetadil¥ 1E¢

tokenl+17 Loacl+2¢ac] operl+#1+EXCHeac] modifyl*x1] acresetlacl /
loacl*lezc] Racpush simstatlstorel+1+*2]1] Racpop?i

bujltin = JUID 1B¢
t(aID / JUID / «NUM zconl11) '
(*s zccress toltnl5] 7 incdex :blLtnl31) /
godress teltnlf4])3

address = (*% 4indirl] 7 :mtL 1) 125¢
tacel /7 *= adel feql13 / :ntl 1) dindex:

index = Y( (21D / <UID / «NUM conl13) *) /7 :mtl 3% 12&¢

adel = JIT / LUID / *= Lliterel minusf1l / Literels 1561

cltn 1861

[=y=9=9=9=1 => %opsacceindirsaddresss incex?
bltacl 2] bltnLx1lys%x3exb42517;5
L=wv=9y=9=]1 => Z%opesindireadcresseindex?
DLltinairl*2] blLtnl x1ex34%4 135
L=9=9=1 => %opesaddressesindex¥
check(C#*17 #V1[|0P bltnaxl+3] bltadl+2] sresetall:
Eltrox 1R6¢
Certl => TRUES
L<ID] => checkl*1] *V1|X35
CLUILRDY => checkl{+11] *V1|¥5
Cecond => +#N1:1)X3
nltee 1R
L1022 =2 checkl+*1] =V]1}As
C.UITT => checkl#1] *V1[As
Cecond => «N1:1|A%
bLtindir 156¢
[mtl => TRUES
£=-1 => I3
check [=1 => 126
2z defned =*1
£73 relocca #1 <*1 " relocatable " LOC> &xerrorl /
<*1 " undefined " LOC> &xerrcrj}
hLtad 156
[UIC]
C.ID1 => doadrL+11;
CeglID3] => 78 local *1:1 nolocl*1:12 / =*V1:1,43
Ccend =3 +M1:ily;
Cealeonll = =*N1:1:1+3
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Cminuslcenl] => MASK(=-+M1:1:1)18Me;
[ealminualconZld] =2 ==+«MN1:I1I1214}
Crtl =3 43
gosdr [=-1 =3
2. Leeal 1 YN MASK{=V1) 1EMs S
7o waslor3l x) Lacerrl=*11/
7% cetrnec *»1 o
*F1 ( ?¢ reloca »1 [?2F sectlar sexy(1] N1 7 « )} 3 /
*» apeve omits bits from LR of velue ¥
*V1 [?F segflag segxC 1let

stkrno =
"pUSH" fwlhs "ON" fwlhs :IstkpshC21l 7/
"POP"™ fwlhs ("TO" fwlhs :stkptol2] / :tstkpl11) /
WRESET" fwlhs 1stkrstC11:

stkpsh [=4=1 =>

pushacl*x21 pushadl*1] cllml=24"rcpsh”] gresetall:
stkpo [=3 => pushadl=11 ctlil"rpop"li
stkpto (=4=1 =3

cushacdl«2] pushaul#*1] cllml=2+"recto" I Rresetall;
stkrst [=1 => pushadl#*1] clLlil%"rstsk”I;

bump =
("COWN" |hs 5(%y Lhs) Ibmpewnllesl] /
Lks %€(*'y Lhs) tbmpl1e3123

bmp [31 => $(bmpitlx$4A0Se=11)3;
bmodwn [E] =2 S(bhmoitl+24,50S5,=117)5
Empit %lhssopeflagX
% if flaa is true then use any reaistery else use ac %
[lvare=q=2
Covars=y=1 => bmpsvl *1214*24x313
Crvars=s+=1 =2
(7 *N2=ACQS ARCJ / 5CQJ) *V1I1 A
[? =N3=0 Loacl+leacl] Sacnum _ *V1ZI1;
[L=a=e=1 =>
noerfl*«le*24ac] acresetlacl Racnum _ ac /
(7 #N2=20% Lloadladenodel~lyconi=113lsac’ /
loanlsubnocel*lyconi=112sac
storel+1smtCI] %acrum _ acs
bmpsy L=y=9=] => %iasoceflaok
Factyve _ ecvar Zacval _ HASH(x1)
(? *M3=0 Racrum _ a2c / &cickac)
*N2|CF acnum|[A coadrl=1] Rstoacs

divid =
bitor */ bitor *s Lhs %quotientX *s Lhs Zremazinder% Idodi

dodiv T =g=9=9=1 =>

divnccel *14%2] Racpush storelx44mt[J] Razcoop storel+3ymtl 213

sgecial =
neocPasy |
nos /

*+ fwlhs ** (*[ exp *23 / iconf=11) lcnl23) lccposll] /

18¢

156¢
186¢
186¢
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"REAQSC®" (*( exn %) :readcl1] / :readclC]y /
"FINO" pexp /
WETY (padr *_ alist lsubscenl2] /
poe *_ plist Iscenstrnl2l) ¢
** twulhs "% ¢
" *L exp "TO" exo *1 *_ plist isubsasgnlal ¢
* nplist Isas-nlL22)/
*n Twlhe *8 (
*L exz (
FTOY exp *1 *_ Llistrh Ilsbstolal 7/
*]J ¢_{ Listele /7 :lstmtf] ) ilelestol3] ) /
"t " Listrh IlapndC21 /
*_ Llistrh ilstorf21 )i

Listrh = % Llist assian right hand side % 1BEe
+*3 lstnull2
/ «H<®e> Llistsec Ilistrhl3l 3
Listsee = %4 List segment % 1B7
"ELEM"™ Listpart :LvcopyC11] /
"COPY" ( Listpart tlcopy[11 / "DESCR"™ ext :ldcopyl[l1ll1 ) /
"MOVE" Listpart lmovel11 /
Listeart :lvcaopy(1l]l /7 % shorthand for ELEM %
Listeles
Listele = % Llist elLement ¥% 1E7
"NULLY :slstnulll /7 % nubl element %
"COPYY ( Uistref IlcopyLll / “DESCR"™ exp :fldcopyl1] Y /
WMOVE" Listreft flmovel1] /
BUSEM (
"DESCR" :syntx[" "g"mazy not USE DESCR"1+x /
exp :ldmovelll) /
"LIST"™ *¢ Listrh *) fgenlstl17 ¢/
( «SR tadsrC1] 7 *x fuwlhs *x :loadacl1]1 )} fgenstrll1d /
exp :cenintl13s 1871
Listpart = ¥ List or sublist desianation % 127
*H Twlhs ®& (
[ exp
*] iletelf2] /
BTO" exp ] tisbC32 3 /
tlistnmC1] )3
LIST grocuction rules %
Lelesto % List element store esGe HList#M4] _ oo
[=9=9lstmt] => % remove one element ¥%
Lsbhstol #1¢%24%24lstnulld1]ds
F=g=9=~1 =>
Llelecdol #14224%234=113%
Leleco % do list element operation % 1877
[=g=9=9=1 => %listy indexs RHsides replace? %
fenreflavarl"wrielm"],
actrevl loadadl*11s % List %
Ltypells % type %
*3, % value %
conl=+*N&le % replace flac %
*2]y % dndex ¥%
mtf 1 1 % results %

L
]

%
—
7
~l

ttype % load list element type % 127:
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=> PUSHE 812 =lstynyi
lcoey % put out code for List ref ccov %
[Lelel => vushlrclelmla1:1e=0a*1:71eS2
&lstyc _ DESCR:S
Lécery % COPY DESCR exnpression &
=1 => pucsnrnl*1+83
Qlstynr _ WEWDESCR:
Lvcooy % Llist tvelue' cocye. same as Laval %
Cletel => relelmi»1114=0s=1:21 % push value %
PUSH S1A R1e &Lstyrr _ LINTEGH
Lmove % Llist element move %
Clelel => ralelmi*1:14=1+»1:21
PUSH S|A Ale % push descr %
&Llstyp _ NEWDESCR % BUT DON®T COPY ELEMENT % 3
Ldmove % USE OESCR expression syntax ¥%
[=]3 => pushl[*x14513]
Rlstyo _ NEWDESCR % BUT DON*T COPY %3
censtr % cenerate string element for Llist %
L=3 => pushC+*1481
El=tyzs _ LETRNGS
senint ¥ generate integer strino element for list %
[=-1 =2 pushl[*1452 RLstyp _ LINTEG 3
senlst % cenerate List for List element %
r=1=>
delistrhlcenl=0Ts*11
PUSH S|A Aley % push resulting address 7%
Slstyr _ MEWDESCRS
lstnul % generate null List element %
=> PUSH S|A =0s Alstyn _ LNULLS
lcdescr % Llist - cet DESCR »+LOAD ft+x %

[=] => raolelml*1:14=0y%1:2] &acnum _ Alj
Laval % List = cet element value =+L0AD t=x+ %
=1 => rdlelmC+1314=04y%1:27 &acnum _ R13

rclelm % reza element %
L=9=e=1 => fecnreflcvarl"rdlelm" l,
actrevli Loadadl *#1]1y conl=+nN2]4 =31,
mt{J 33
Lstor ¥ List storey aeneral case ¥%
[=+=21 => % Lists rhside %
leasyl=x1+*2]1 % easy case? %
fenreflavarl"nulist™],
zctrevlloaaael*11y conl=013s mtL 1]
{ ?L=e¢lstnull ¥ done %
/
glindx _ 1
g*Z2(leledol*lgconllindxle*34=11
EBLlincdx _ Lindx+1 % acpend elements % )}
/ dolistrhlloadadl*«1Je*2] 3
dolistrh % do List RH side usinc blcs elc %
[L=9=1 => % elc arcument (loadad alreacy done)s RH sicde
fenreflovarl"ble"ly mtL 1y mtL 12
3*2( elecenlxz] )
% i1f storing in liste null 3t first %
¢ ?Lcony=1 7/
fenreflovarl®nulisthl,y.
actrevli*ly conl=0]3s

4

1B73F:
1B7:

1B736G:

1B7:

1RT 3K

bl 37

1B7:

1E7:

1RT.

1B7.



BLP 6=Sep=7% 13107 < COMPSRC+ L10eNLS33y > 17

mtL 11 )
fecnreflovarl"elce ],
getrevi+1Je mtL 1 23

Leasy % check for each rh side % 1273
C=slestnull => TRUES
C=ylietrhI =2 &val _ @
Tx2t 2val _ val + leasyllx1e*xT1 )y [7valé0 SFAILT 3
Leasyl % possible to do sppends 4n place 7 0=TRUL % I
[=«lcopyl L=slvcopyl [=slmovel = leazsy20+1y%2:111]3

[=«?0Lelel] 1= samvari*ls*2:12:11 1 / D3
[-slstnull [-4ldmovel [=-yldcopy] [=egenlst] [-ygenstr] [-+genintl
= 05
Leasy2 % Look for sublistsy entire List % 1873
C=slsb] C=glistnml 1= 13
C-9?2[leled] = samvarl=~1.+2:1:11 1 / 03
[=+=1 1= D03 '
elecen % List element ccnstructicns use aplelm or apsubl % 1B7:
Clcoopyllistnm1l
Clcopyllsbll => apsubl[LCOPYs»11113
Clvcopyllistnml]
Clvcopyllsbl] => apsunllLELEM,+1:117;5
Tlrovellsnl]
Clmovellistnml] => apsublCLMOVE.x13:1133
Flecopyllalell => aplelmiCESCRsrdlelml #1211 21e=Ce*1:1:2713
Clceopy]l => solelmCODESCRs *#1:1733
Clrmovel => aplelmCNEYDESCKe rolelmD#]1 2121 =1 #131:2 21735
FLemovel =2 aplelnfNEWDESCRy +1:1 13
[aenlst]l => aolelm[NE4DESCR
golistrhlconf=01y =111 13
FTcenstrl => aplelmCLSTRNGs x1:117:
Faenintl => aplelmCLINTEG,y *1:117;
Clvcopy] => aclelmlLINTEGs Lgvall+121213
apsubl % append sub Llist % 187:
C=ylst]d =3
fecnreficvarl"apsublnl,
actreviconl==N11yloadadl#2:111a#%2:24%2:3 7y
mtf 1 I3
E=sListnnd =3
fenreflovarl"apsubl"l,
actrevlconl=+xN1+LALL]y loadacdl=2:1]]«
mtL 1 13
aplelm % apcena list element to construction arez ¥ 187
L=9=-1 =>
fenreflgvarl"apleln"l,
actrevliconl=+N1Jy 221,
mtC 1 13
Lapnd % List append % 187
[=eslstnull => TRUE;
"[=9=1 => % Listy RH side %
Leasy[#1s*21 ( % can just do it %
$x2( Leledol*1y conl=0]y *%, =071 ) 1}
!
fenreflagvarl®ble"lemtCly mtL 11
apsublLLMOVEsLicstnmC*11] % meve it %
3x2( elecenC+f]1 ) % apoend %.
ferreflfoverl"nulist"Jy actrevilcadadl«1ls conl=01]y mtl 1]
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fenreffovarlmelc"le actrevi loadadl+#111y mtl I 1%
Lskete % List sub List store % 1
CT—w=a=glstnull => % Listy €ly €2y rhside =
fecnreffovarl"nulist"d,
actrevliloadaal «11s conl=1]y *2,4+2],
mti 1 3¢
F—y=9g=9=1 =3 fenreflyvarl "ole"ly ntL T4 mt! 1]
apsublCLMOVEsLsbL2risconl=1lysubnodel*Z24conl=171113
¥ move tirst paortion %
$*4( eleconl+«%2] ) % do it %
apsublCLMOVEslsbl*1sacdcdnodel *34conl=11]yfofl*x14"sysl™11]
% move end portion %
fenreflovarf"elc"ley actrevileoadadl *11]s mtD 1 13
ccoaos 187
Cchl =>
setsenl] pushadl#*1:1] cltll"asrrefn]
MOVENM Al|A "swork"s Lloadl*1:124A1]
MCVEM Al]A *sworkl®s fechcll33
{sel => fepi=*11;
=1 => setsenl] fepll=11;

Lo
~d
sl

nlist = sspec E{ *s sspec isclistli21)% 177
sEnec = red
wNUEL® smtC3
+SF tesC1T ¢
WETRTNG™ *( exp
(*y exp
( *y exo :srmakel 3] / tsrmakelZscorl=02l ) /
tsrmakelleconl=10l1econrl=011)
L A
gair fcplfl1] /
'+ pair icppxlle=01 /
** fwlhs *»
(*L exp ("TO" exp *] :chpairf2] v *1 :ehC21) /7 :tcecsl13Y ¢/
_trs pair tcppwlll /4 *'— pair lcppxl1s=117) 7/
exp IcelClls

scenstrn 157
C=e=-1 =>
PUSH S|A psidl#1] cll1l"bsc"] *x2 clLll "esc™1s
supsceor [=4=1 => 187

FUSK S|A psicl+1:1] cllil"bsc"] cplorfsfix1213ex10130 *2
colprl=1:24s5el*1:2137 clllMesc"];
subsasin [—g=e—e=-1 =3 g
pushadl+1] clLil"asrref™] PUSH S|A Als cllil"bsc"]
chpajrl*lsconl=1lysubnocel*23conl=1211 =4
chpadrl*lyaccnodel*3qgconl=1]]gfoflx14"sysl"]] clltlimesc"]s
sasen Y%Ylhsesscec¥ 18t
E-‘-] =>
srtestl*1+#%2] simsrasonl+14%21 /
pushadl*1] clLil"asrref"] PUSH S|A Ale clL1l"bsch]
2 clLLl"esc"1;
srtest 14
[-ssclistlscliste=-1] =>
srtestl+14*221] 7AND srisok[*14%2:21 / RFAILS
[=gmctist] =2 .
srokll#1e22:1] ?2AND srisckl#*14%2:23 / &FAILS



BLPy G=5ep=T% 13:07 ! ¢ COMPSRCs L10eNLS33s > 19

[=9=1 => srokllrlex21 / XFAILS

srnkl 1s¢
L=ymtl L=4chl C=wcsd [=yccl] => TRUES
[=schgatr]l => 2NCOT samvarlf«14*2:11 / EFRTLS

srisnk 154
[=gntl [=qced =2 TRLEZS
L=9cs5] [-gcnnairl [=yehl =

24507 samuarlxlex2311 / RFAILS
simsrasan 1s¢
C=ysclist] => cosrll*1ex2:1] dosr20*1e%2 13
[=y=1 => dosrll*1e%21;
dosrl %take care of first dtem of selist¥% IBE
C=easclist] => dosrll+x1s#%2:173
L=ymt] => storelfoflxly"sysl"Jeconl=011;
[L=scc] => Lladelllpushl*2:1sS]s*1sMsriset®]s
[=ychl => Ladelllpushl[*2¢yS]e*le"srlcet™ 1}
[L=scs] =>
samvarl*14,+2:1] %do nothinc¥% /
LadclLlCprushadl+*2:1]eax19"coysr™1;
L-schoairl => dosrll+«1ymtl1] dosr2l+1ex2 73
dosr2 %apgend strine in *2 to strine in =1% 18¢
[=¢sclistlscliste=1] => dosr2l*14%221] cdosr2l*1,22:213%
T-=ssclist] => dosr2Cx142x2:21;
T=yecl => laccl Llpush[ 2214 5]axly"apchr"1;
L=4cs] = lLadelllpushacli+«2:1]e*xigMAansr" 3
C=ecril => Ladelllpushl*Z4SlexleMapchr"l;
[=sachgairl =>
pushadl*1]1 pushl#2:3+5] pushl[*2:24+8]1 pushaal+2:11
cllml=4¢"chpair"l;
f=4mt] => TRUES

Ladell L=y=9=] => ¥%co leload adaress ana CALLM with 2 aras¥ LB
oushedl*2] *1 cllmf=2e%313

sclist [=+-] => »1 %23 1R

cs [=1 => puskaal=1] clliltkpsnl; 1+=¢

c: [=1 => *1 MOVETL AllA *eptrl®y pC] Als clll1f®aptstr"];} 18

copx [=e=3 =5 18t

(7 =02 = 0 SFTZM / onelfl1] MOVEM A1l|A)
*modeshift®y A0S *modeset®y cpl*11713

srmake [=ea=9y=1 => 18¢

oUShC#*3¢8] pushl{ 22450 pushlL*1+S) climl=Zev"srmkn I3
copw [=1 =5 A0S *mkrstay®e cpl*113; 18
cc £=1 => pushl#1451 cllil"apachr"lj 135
crn [=3 => pushklchL+134+S7] cllil"apachr®]; 1Rt
1E¢

chpair [=s=-9=1 => Y%strinas left indexs richt index®
nushedl+1] clLLll"asrref"] facpush :
lcacdl %2422 isptol"fxspl®™] %assumes fxspl Leaves al unchancea¥
LoadC*3442] AQOJ A2|As Jsptol"fxsp2"1 Racrpop
MOVETI A1|A *sptrley pL] Aly cllil®aptstr®l;

one [=-] => MOVEI *N1|A 1s acreset[+113 18!

pajir = _ pecs pos :prL21s% 1q¢

nr [=9=1 => Lloptr{*1] jsptel™fxspl"] Ldptr[+2] jsptol"fxsp2"1j 1s¢

fechecl => clil"fxswork"1l; 1811

Laptr 1+11
CsfLs¥1]

Tselsell => Leptrfx1:11135 -
[(sfl.IDJZ => MOVE Al|lA psicl*1:12 onelpAZ I}
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Esf] =»
cushadl+1:1] clliC"asrref"] onelazl;
Lsel «1D0123 => pCJ psicdl+13:11 cllil"enfse™ I3
Lgel => i
nuspacl21317 clliCftasrref®] ol] 21y cllIl"cofsen s
=1 =2
MOVE 42|& (7?72 ret =1 # IMMEDIATE) aoacrl#1]
isptol"Llprnls
nsia
[sfl
Cegel => psidl*1:1133
"C=1 => [?a& ref *1 1] doadrL =113
pos =
"SF(" stspec *) :sfC11 /
WSE("™ stspec *) :sel11] /
tpointer;
stspec = *+* fwlhs '+ / tpointers
toointer = 103
pexp = unien fpunionlll;
union = inter L "QR"™ unpion porl2] 13
inter = negtn [ "AND" dinter :gandl2] I3
nextn = YNOTY nectn Ipnegtnll] / alter:
alter = concat T */ alter :ipalter[2] 13
coencat = «%( nele / ele totunitl1]) cconcetl$ I3
nele =
WTRUE"™ mtL2 /
*¢ 1pasdl=01 7/

*>
*]
.
wFS
“FR
res
L
ple =
(a5

tpsdl=1.7 /
tnointer isptrl11 /

(U

M / :=1) tpointer :idptrfL21 7/

W oID :fsC11 /

"1

o :frf11 /

sfeel1l ¢/

(.ID

R/

/ Link) :feclLlD135%

*x fulhs *x) tastestl[ 11 /

char ¢/ ctharclass 7/

WET

n .T

U sfotestl1] 4

*{ union *) :punionl1] /

IIID
sl

ele
L1} ‘I'

NCEW

tnoteleC11] 7/
= JUID :E / *# JUID :N} :identl21 /
7%cvdate :datell.GE] /

"EEFCGRE" 7?&cvdate :catel1.L1 7/
"EETWEEN" pes pos *( unioen *) Ipboundl31 /

*?

(.ID

/ Link) :clltest(C11] /

*f union *J] :punachl1]1 /

-NU

Lowbn
uprtn

M teconlf1] (*% uprbnd ele :parbl[3] / ele :otimesl21) /

Lowbnd *3% uprbnd ele :iparbl31;5

c =
o g —

(.NUM / :=0) fconl[11]3
(«NUM / 1=1000) :con[11];

nsd [=1 => 72 =51 = ¢ clllmsenlftm] / cill"scnrht" ]}

fe [=

fr [=-

Tet
Cst

]l =>
J =3

1 =>

cnelA1] MOVEM A1}|A [2?23 ref =1 I1 doadrl*x11;
SETZM [23 ref =1 11 coadrl =11}

setecnl ] tepil=1 23

131¢

1811

1611
1E1
1B1
181
151
171
11



BLPy 6=Sep=T79 13107 < COMPSRCs L1DNLS3I3I» >

fsel => SET?" *scnairt'y fcpll*13;
[=3 => fepll=*133

~
S

1

feol [=1 =3 Leptrl+*1] jsprtolvfep®"l clll®fxeunrkrl; 1612
setsen => onelAl] FOVEM Al )& Tscencir®yd s 7=
poe D=2 => SUS Fla =LSH(*MTIY1E *N1,s LE X3
aén =3 Jsptol"pepvls 1511
sptr U=1 =3 141¢
WOYE A1JA (75 ref x1 / IMMEDIATE)Y doacrC 1] isptelvsptrtd;
dotr 1812
FI.-] =2
MOVE Al]A (2o ref *2 / IMMEDIATE) duacr[*?} pL] Ale cllLil "dptrv];
E-g- :) a
(?7a ref *2z pL] coadrl*2] / MOVEI Al|A doadrl#2]1 pL] Als)
pl] =+N1,
climf=2s"pde™ 13
%“the arcuments for the following ocutput rules are
Cthingysfalsestruel or [thingysfalsel%
punijon -1 => 151
LZecavreqg pepl J porl+1+4GH1+GH22
>#1 scplC) SETOM *flac*,
>H42 A0S acla *flag®y pps(=21] &resetall Zresrec)
aor
[;Gl“v‘q-:‘ ==
Lardl #1321 eCE1 23] 2421 scol] corl+1:124%x249+313
L=9=9=1 => pandl «lyx24+313}
panag 151
Lpande=s=-1 =
pnectnl*1:19%24G52] 222 scpl] nancl#1:124%24%31]3
[L=9=9=1 => pnegtnl«14%24=x313
pneatn el
Cpnectne=9=J =2 pnectnl*1I1.%x34%x273
C=y=9=] => palterlx1q,4%24+3];
palter 1E1.
lpalters=4=-1 =>
oconcatli#=1:146#17 Ljumel*3] >#1 "
scrl ] palterl«1:2,%2,4+313
L=e=¢=] => nDconcatl~lex2] Liumcl *31];
scu =» cllf"sep®]s 157,
cconcat Lpconcatl$le=1 =5 dxltpconi*$e+21) % 121!
pean 181,
Cotunite=1 => ptunitixlilex213
L=9=1 =% =13
ptunit 181

Lasteste=] =>

pushacl#1:13 clli1l"tstsr"]1 zofaill=x21;
Lcons=1 =2

readcl ]

{smlconC#13:13 CAIE A1 |A *#nN1:1s / CAME ALlJA =%#N111ls)

Lccte=1 =>

pL] =#+N121es cllil"cct"] gofalsel+x213
[fotesty=1 =>

SKIPN (70 ref #1:1 13 coacrl=1:12 Liurpl=21713
Ccllteste=1 => .

cbll*1:13 SKIPN *flactse Ljumpl+21;

Liumpl+=2135
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fcobounde=32 =>
clll"eaveos"d lantrl~12111 MOVEM AZ|A 'ps®,
Laptri«1:7 MOVENM A2 1A Tpet,
reel ) fenf #1210 corlx1:3e624GH13
»u2 resf=2] elll"resnes"Y Liump[*22
51 vpsl=22 ctLll®resons"ls
[=e=3 =2 ptunil«l,xZ213
ptuni 1B 13
Lecunicney=1 =2
cepl ] porl#1:1+68246¢11 >#2 ppsl=21
Liumpl*21 >#1 ppsC=21;
[notelesy=1 => ptunitli*1:1+6#2] Ljumplf=2]1 >42;
foarbs=1 = parbl=1:1e%122,%1:342213
Cptimese=1 =3 parbl+1514%x1214%1224+2 13
fpunache=-1 =>
punachl*1214%x21] /
xunachl*x1:146421 Liumpl*2] >#2 posC=213
{identsl1] =>
MOVEL AlJA =#51:1e &S Litsr #1:1 cf] Ale clLL1l"icdtst"]
JUMP #N1:21MOC A1]A olbadrC#11y;
{cates=1 =>
cLLE"txtcat™] CAM *N1:2[¥OD A1]A =*N1:le Ljumol+273
oart %lowerbourdsupperbouncetestefalse latel¥
LcanC0leconC 1003 eccte=-1 =2
el 2 ==N3:21y cllilf"span"Js
Lconecona=y=3 =3
MOVE A1|A =LSH(*N1:1)18 =xi2i1e jsctol "begarp®l
SE] ptunitl*34GH2]
clLll"4ncarb"] JUMPN A1]A glbadrl#11,
% if dncarb returns true then look fer anecther instance by
branchinc to #ly else have reached upper beound so fall thru to
encarbs Also come here if the test fails. %
>u2 cllf"endarb"l gofalsel#41;
¥ 4f endarb returned falsesy then 7oteo the false Label Llocations
elese fezll thru meaning that the § succeeded %
cofalse [#12 => JUMFE &1|A :lbacrl21J.3

[y
n
[

gsosuce [n1d => JUMPN MREG|A glbacrl #1143 g1

gofail [#1d => JUMPE MREG|A glbadri#ll.s 121

xunach [=y=7 => %thincystrue® 1R1:
penf 1 >822 porfx1+GHlex2] >#1 cllI®bfs™? cofailluzls

sunach irl

Ctpeconcatlptunitiastest]l,y-1 =>

pushaal#1:1:1:1] cllif™tstf"] gofaill x213
[pconcatlptunitlcctlls=1 =>

L) =+#N1312131e clLl1Ccetfr] gofalsel *215
fTpeconcatliptunitlicenllse=1 =>

pl] =+N1:1:21:1s cllil"tchf"] cofalsel #2133

exp = 121

WIF" ey YTHEN" exp "ELSE"™ exp :xprl 3] /
IICASE" exp )IDF"

«E(=*F csexpitem [*351) tcitmlsl

WENDCASE"™ exp :tcsexplX] /
cisjunct;

xpr L=e=9s=1 =2 ‘
BErfl+14.621 7 2pushb Llosdl+24ac] JRET G2y Lxchr

[

(4]

bk
(=
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>#1 loadlx3g4ac] >H2 Rcomors

csexpiter = casehesda exr tcsitml2]s
csexp [=q=g=1 =2
2estrt Loacdl+1asac] ReE2 Scpush #2 loacl+*3sacl fcooe >4235
citm [T =3 (=233
csitm [ =g=1 =>
Erfl=+14G813 Apushbh Lloacl+24ac &lolev _ 1 &coety? JAST &2,
>H1 &poprs

disjunct = conjunct $("OR" conjunet :booleanldisjC211)3
conjunct = neagation S("AND" negation :booleanlconjlL211)3
nenation = relation / "NOT" relation thooleanlnotl[11]3
relation =

sum Cbinrell /

strine strelatior :hooleanC11 /
*EOS" posrel :bocleanl11 /
"FIND" sexp tbooleanf1] /

1816¢
18146

1E14¢
171&k

ftcaseck

1814
1814
1B14
1B1E

WSKIP" &FS skipell (*! syschk ( «I2 jsysell / buidltin) / preocall) AFR

skiocll :booleanlskioll1133

string = «SR / " fwlhs '*3
strelatior = "HOT" strln :fnotCoooleanl{13] /7 strin:
strin =

€9%= SE 7 BH AN F BgaW BLE /4 WyCSW SBE O F ¥E L L Y 263
strine :strll 3]s

binrel = ("NOT" binrl :notLtocl2anf11] / binrl) thocleanllli
pinrl =

*= (sum :logicall2+E] / charclass :cctl21) /

*#  (sum :loaicall2+M81 7/ charclass :cctl 2] notlkocoleanl1321)

/

{ "H=" cum IGE /
wg=" sum :ILE /
L sum IG /
LIS sum :L ) :logicall 3] /
"IN dintrels
cnarclass =
lICHlD ::1 /
LD a=g #
wLlLDwn =X #
“hNLDY =11 7/
mon =4 /
nyLw :=5 /
"L =6 /
L =7 /
D r=8 7
noTw =5 /
MNEN =210 ¥ feetblds
intrel =
*( intbnd
¢ v] 16 / *)}y IGE ) G /
[ intbnd
¢ *1 6 / *) I!GE ) :GE ) :intL[51;3
intbnd = sum %y sum
sesrel = nos ("A0T" posrl :notChocleant11] / posrll:

pesrl =

(54 B4 ]

min

——

1R1E

Rk .
181¢
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ns=n nos
Neg=mn oS .
*= pOS
9 pos
*2 pos
¢ nos 11

mm

/
!

[t

]

e

G
L
4
/
/
)

s

o L"l"?CF'L[-E 4%

sum = 1R1¢
_ orim -t - - -t =t/ =rN -, /
zrod F(*+ prod faddnadel2] / *= prod lsubnedel21)3

addnode 131c:
[minuss=J => subnodel#2s%1:173 18162(
Cconscenl => LloadlconC=zevallx1J+evall *21]sacls
[L=9conl0]2 => Loadl*1sacl;
Lcenltle=2 => loadl*24acls
L=e=1 => comopl*1,%2.AD0 13 1B8162(
subnode
fconyconl => loaulconf=zevall«1J-evall *2114ac 13
[-sconl022 => loadl+1yacds
[ =¢=3 => subll*x1ex2] acrecsetlacl;
cul [=+=1 => 1R16:
iscacl*22 loacl*lsac] cozaclx24SU=qac ] /
isadcl*12 leocacneclx24ac] coadcl+*l +ADDyacl /
stokenl+2] 7AND onercul+1] sub2lxlex27 /
stokenl=1] 7ANDC oneresl*22 suc3[x1lex2] /
tokenl{*2] sub2lx1ex2] /
tokenl#17 sub3L*1e*2] /
Loadl*leac] &acpush zdrgetl+2] Racpop SUS aclAss

-~
]

sub2 [=4=1 => Lecadli*lyac] operl*245UByacli 1B16:
sub3 [=4=] => Loadnegl*xZsacl operl*148004ac 13 116
nrod = khitar 131¢

7(** bitoar tmulnodel2] /
"¥OD" bitor fremnpoael 2] /
v/ bBitor idivnodel21):

mulnode

fecnescenl => loaalconl=zevallx1li*cvall+«2]]yact

[=9yconf12] => Loadl*1qsac1s

Lcanl12s=-1 =2 Lleoadl*2sacli

FT=9=1 => comonl*1e*24I1MUL 13
remnode [=e¢=1 =3 divnd2L*x1¢*21 MOVE ac|i& ac+lsj 16816,
divrnode

Lconeconl] =» Loadlconl=evallr1I3/evat{+2]1]eacls

CT=econl17] => Loadl#*1lsaclsi

L=¢=1 => civnd2l=1e*x213;

divnd2 X actually co the divide % 181¢.
L=9=] => :
(opadcl x1 42,101V /
Leacdl*1sacl (
onerl*Z2.I0IVsac] ¢
Racpush adrgetl=22 Racoco IDIV acliAs))
acresetlac] acresetl=ac+11];
biter = 11
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bitand s¢".V" Eitanc jornocdel2] / ".X" bhitand :xornccdelfZ1);

jerncce [=¢4=1 => comonl #1+*2,10R1}
xornoce [=4=21 =2 ccomool *x14*24X0R 13

Bitane = fzactor Tt"el" tacteor tananegel21)3
ancriode [=y=1 => comopl *1y*x24AND1]35
factor =

- factor IminuslC1] 7/
*( exp *) Scualifiers /
crims
prim =
ths [taill Squalifiers / rhs /
WMKFC" *( pexn %y exp "y exp ')
tfenreflovarl "mkbptr® Jyacti 3JemtC 1] 7/
"MAXM explist tminmax[1,LET 7/
HMIN® explist tminmax[1.GE7 /
"RNESCR"® Llistref IlcdescrlC1] 7/
nCLEMY Listref ilevall1] 7/
Listref :lgvalfll /7 % shorthand for ELEM %
"PCALL"™ rnotcateh pecall2 ¢
"CCPNSEM evarl"sworkl"] 7
WSIGNALTYPE" :cvarl"sysctp"l /
"SIGNALY gvarl"syssighl /
MPGRTY
(?F coroutine 7/
tsyntxD™ w4nPORT not allowed in prccedure" 1x)
tcfportl ] /
"HELP" cvarl"syshlp"l hcall 7/
BYALUE" *( exp ( *y exp Isrvell23 / Isrvelllsconf=1030)
WREADRC" (*( exp 'Y readcl1] / ireacclCl}/
"1 syschk oI0 jsyscll Sgualifiers 3

Listref = % list elemert reference ¥
*i twlhs 8% [ exp v1 flelelC?213
syschk = % checkx for sys allow %

7F sysfo /

")

/

1816

tsyntx[" """ system interface code not allowed in this filem J»

]
rhks =
*s (fwlhe fleadaclll] /7 SR teasrll11) /
WCATCHPARAMM '

( ?F catchf / Isyntx[® "4" only allowed in catchohrase"Jx

tavarl"syscpm"] /

Literal:

Literal =
«NUM z2zeonl1] / “TRUE" :conrl=11 /7 "FALSE" :conl=01 /
"YORE" iconl=361 /
"ADR=-PER=-WORD"™ :conlC=11 /
("ADCRESSE" / WAQDR"™ ) :conl=181 /
{"CHARACTER™ / “WCHAR" ) :IconL=71 /
"CPU"™ :cornC=10] /
chars

char = (
«SR1 /
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WENCCHR® $=IT7B 7

{NRUEN f WEanYy 124

weor  i=30R /7

hopn 1suib /7

||CR!I ::15':‘ f

L B p=128 [/

NTAE® $211R /

TEDLY =378 /

WALT®™ 12338 /

"EC" :1=10B [/

IIE'"‘“ ::275 /

Ll L :=140R ) zconll11];s
pcall?2 = % port call syntax % 1817

portdes pcallZs 1817¢
pcall3d = ¥ pcall without pertdes syntax % 1817

*( expreclist presults Ipcallpf2] catechl /
tmtL ] pcalres :ipcallpC33 3

heall = % pecall® witheocut port result % 1817
*{ expreclist mresults :ipcallol3] *) /
tmtl T fatL? :peallel 3] i

ncall?2 = % pcall? without any results % TELS
*( exprealist :mtl] :tpcaltpl3] %) /
tmtL ] tmtL]l :tpeallel31 i

seullp % port call coce % 181°
L-v=9-1 => % port idasa arcss results %
&savreg
tzctalnd

*2 % load arcuments in rea®s % )
Lozgl«14MREG] % get new port 10 %
ijsptol"pcall"] % do the ponrt call %
fenreel =37 % store results %

exnreglicst = 1ET
tactalnt
fgactaln _ ©C
«3€%e> ( expression
t Tactaln=0 :lnadll1eA11 / :loadllsactalnd !
factaln _ actaln+l ) Ilodlistli]
[7actaln>s fsyntxC" "e"tco many arcuments"I+xl )3
expressicn = exos

presults = 181
L B

Sresltn _ R1

(
metares / 1E1814;
?F coroutine :storeldtpoertllsrccorfMREGIT /
tmtl1
) [l

«5<C%4> ( Lhs
:storellernconfresltnli
Eresltn _ resltn+l )
tmrf1431]
Ciresltn>a fsyntxI "™ ","too many resul ts"J=1 /
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ncalres;

recilres = % peall result 4f not specitied % 151¢
7F roraoutine fstorelafoortl Jsrceconl®REGZ] /
tmtl 33§

metares = % *meta' results success/fail or gort % 181¢F
t[ Lrs *1 tstorellsraconl ¥RiG] :

explist = YU exp E(%y oxp Icexplf2]) *)3 L B

minmax 181¢

Ccexclcexpe=2Je=1 => minmeaxl[*x1:2143+*2] minmx2L*1:2+*2135
Ccexpe=1 => loacl#*1:1sacl minmu2lx1:24%2 13
L-¢=1 => LloacdlCxl:leacl;
minmx?2 [=4=1 => ; 181¢
%acpush loacdl*lsacl CAM »~N2|MOD &sc|A Racpop acs
MOVE ac| A &acpush acy &acpop acresetlacls

noloec [-1 => <+1 "™ Llocal "™ LOC> &xerrors: 181¢

srval [=4=1 => 1E1¢
pushl[*248] pushC #1481 cllml=24"srval™];

reaac 1B1%

L=1 => Load[*1+4WAJ] readcaooll3
] => MOVEI WA|A *swork?®s readcgol ]}
readcoo => JSP Ae|A *readc'y fresetall;s 1B 15

B 1E1¢
Thonleans=1 => ptalselx1:1+%223
[=e¢#1) => geuetl+1] JUMFL slbacrl81ls Kseths

bfalse 1816;
Ccisje=1 => Dril+12115G417 &pushb brfL#1224+%2] >81 Scompr;
Lconje=1 => bErflx1:11++21 &pushb brfl*1:2+%2] Scompbj
Crnote=1 => brtl*1:1,+213
Ccetes=] => +1 gotaijll+x2] Lseths
Cstrbs#1d => «1 JUMPE ac|A glbadrlHall,s &seth;

[Llocicale=7 => Loaicallx1:1ex1224*%2e%1:37 Sseth?
Toloaicale=1 => plogicall #1114%x1:2¢*%24%1237 Zsetus
[Cpunionset1] => *1 JUMPE ec|A glbadrlf&1]s Rseth?
Cakinge=1 => Lloaal+1:1] Liumnl+2] Lsetb;

Cints=1 => *#1 Ljumpl[=*2] fsetbs

ort LE 1Y
[Ckooleans=3 =2 btruel=1:1,4%213
F-9#1] => acgetl«1] JUMPN glEbadri#l1le Rsetbs

btrue 18198
Loisje=1 => brtl+1:14#%2] Rpushb brtl*1:24+2] fcompbi
Cconje=] => brfl+1:1+0%1] foushb brtl #1:24%2] >#1 Rcompri
Crety=1 =5 brfl=1:14%213
Ccete=1 => *1 cosuccl+2] &seths
Cstrlefld => *1 JUMPN ac|A glbadrl#1l1s &setb;

Clegicalsy=1 =2

Logicall«121e2122s229=MASK(*N12344)7] Rsetb:
Colocicalsy=1 =>

plocicall #1321 ¢%122 422 4=MASK(*N123+4)7] &setts
[oundiene®1] => 1 JUMPN aclhA clbadrf41]s %setb?’
Cskipe=1 =3
loadl*1:17 JRST & 2 [?F sevflag -secxlIdsy Liumel*2] Zse¢

inte=1 => *1 JRET o+ £ [7?F segflac secxlJ13e¢ Liump[+2] Rce

(o]
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cct C=-4cctl =>

L] =+n2:71s zush[*145] climl=2¢"chrect™] Eresetal ls

strl Mee=y=1 =>
veavrens pL] =#RN2y cushecl*2] pushacla1]
climrl{=34"ascom®] Sresetall Srecrech

Ljump F#13 => JURST #1 [7?2F segflag segxD[]1 43
T-1 => JURST =1 [7F secflag seaxC1 1,3

clbadr [411 => [?F secgflag seocx[1 1 #13

seax => ?2IF 0 = MASKiwl4gMg SEGR|IX / indxful LL I3
% check to see if index already used ¥%

indxfull => syntx[®"Comgiler Error using Incex",""1;

Logical %expsexpelabelymodifiers
[=sconl0Je=e=1 => Lzerol *x1lex34%4 13
[=scOne=5=1 =>

secaetl+«11

tsmblecanl*2:12 CAT =N4 |MOD *NZ2ils 4 CAM #Na|MOD

LiumpCx313

[=yadcre=e=1 =>

acceti*11 CAL #N4|MOD doadr[«221] Liumpl+*313

fT—gacsre=9=1 =>

¢ COMPSRCs L1CeNLS33,

28

S*N2I1e)

accetl+1] CAl *N4|MOD =*S2:1e &S Llitsr #2211 Ljumol=313

[storelrvares=Ja=9=s=1 =2
realoadl+1:14%1:2]1
(cper[ «2+=CAM+*N4g=xV1:1:11 /

accetl #2] moasym[+4] CAM mecde |MOD +Viilils)

[=g=g=9=] => LEC[[*]"gt‘Bi*QJ;
Lacl
frvare=—gs=e-1 =>
operl*24=CAM+*N4 9=*V1:1] Ljumpl+x31 /
mocsym[{*41 Lop[*24%1y*3gmoce];

[mty—e=s—-21 => %for case statement?% Lopll 224%xZ4%86]3

Cconsg=9=95=1
Toccdre=9=9-1
Cadsra=e=s-1
[=9rvare=—e=1
[=sstorefrvare=Js=s=-1 =>
modsyml*4] Loaicall*24%1y*xITymodge];
[=9=9=9=-1 =>
svl*1] ZAND stoken[*2] Lopl*1s%24%34%6] /

Liumal«3 3]

svl+2]1 7AND stoken[*1] modsyml*4] lopl[*2e+1ly*x3smoce] /

token[*2] Llopl#le%29%3e%a] /
token[*1] modsymC*4] lopl*2e*14*3emode] /
LopL #1422 ¢%34 %413

sv [lvard L[ovarl [storellvary=-1] [storelgvary=1] => TRULS

moasym [=3 => &mode _ N1 BEmocechancge]

lep [=e=9=9=1 => %expsexpslabelsmodifier%
“knew that 4ill Lleoac *1. compare to *27%

1B1S
1815

181%

1B82(
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%“9f *2 95 easy then can load *1 in any accumulators, else
in ack

stokenl*2] loadi+*1] operf+«24=CAM+*Naacnuml Ljumpl*31 /
loadl+*lsac] Lepll*24+3ex413

Lowl [=9=9=1 =2 f=xpylatelsyrodifier%
“commare ac to the exp ccine the modifiec CiMe then Jumg
Lahel%
feperl*14=CAM+*N3gac] /
Racpush acrgetl+1] Racpop CAM #NZ|MOD ac|ase)
LiumpC=2 13

lzero %expslabelsymodifierX
Clvare=¢=1
Cavare=+=1 => Llzero2l*121s"24+313%
Cstoree=9=1 => Lzstl*lex24%x3]3
Crvares=+=1 => JUMP Lzerc3l»1:14%24%x3713
C=e=9=1 =>
operl *14=SKIP+*N34=01 Ljumpl*2] ¢
Lzeroll*1s+24+%313

lzera? L=4814=] => ¥idslabelymoaifier”
Ractyrne _ acvar Q&acval _ HASH(x1) (
?7 8isinac JUMP *N3Z+4|MOD acnhum|Ad glbadrltlly /
toickaec SKIP *N3Z[MOD acnumlA
coadrl*1] Ljurpl#*2] &stoac)i

Lzst %storeslabelsmodifier®
Cstorelrvarse=3s=s=1 =2 lzrstl*x1.#%2,%x313
CTstorel=ssubnodel=9conl1131]g=e=7 =>

tokenL#1:1] 2AND samvarl{+1:1s*1:2:11
Lzstll #1231 +SCSe%x24%3] /
Lzerollx1,%2¢%313
[storel=sadcnedel=yconl1J1]s=s=1 =
tekenl+1:11 ?2ANMD samvarl+=121,.+1
Lzst1l*1119A0Sy*24%3] /
Lzeroll*x1 ¢*24x31]3%
[=g=9=1 => LZEFDI[*IQ*E!*E]:

>
=30 B

Lzrst %¥storelrvares=-Jeslabelsmodifier¥
Csterelrvarysubnodelrvar(+1:1:1Jyconl1]]]y=4=2 =D
SOJ LzernoZ[*1:1:1+%2+%373
Csteoerelrvaryaddnodelrvari+«1:1:1Jyconl1]]Je=9=-1 =>
AQJ Lzero3l+«1:1:1e%2¢%31];
E-n‘y-] =D
recloadl+«1:14%1:2] JUMF Lzero3[»1:1:14+224+*313

Lzstl %tokensop (ADS or S0S)slabelsmodifier%
ELUarr-t-q-]
Lavars=e=9=1 =>
svset[*1217 &pickac
aperL*1es=*N2+2N4yacnuinl LjumpL+3] stoaccl+lezcnum’i
f=9=g=9=-1 =>
operl+1s=#N2+*N44=0] Ljumpl+31;3

Lzerol %exrelatelsmodifier¥

to

1820

—

n
e
m

1521

1821

1821

1=2 ]
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C-atie=1 => accetl+1] JUMP +N3+4|MOD clhadrlttlls;:
Lzerod [=eule=1 => «NZ+4|MO0 +V1]A albacrl #1343

TNt L=a=3=9=9y=1 =3 %excelowersunncreskinleskin?2%
stoaktepl«f ]
fetobenl«2] Leoadl+1] dinti1l+24*Zqxbgx54acnuml /
loadlxleacl intskol*3e*v4eac] intskpl *24%5,ac]) /
Leadl*1yac] facpush Lloadal+2.2c] intskpl*3¢%49=ac=-11
ac Bacpop CAM *NS|MOD ac|hss
intl [—s=9=9=9=1 =2 dintskpl#*2+*34*5] intskpl*xle*4s+5]3
intskp Yexpesmodifiersach

%“compare ac and the exp doina the skip specified by the

medi fier¥%
Lcanse=9=-1 =>
*N3| A

Cemlconf+1211 CAI *N2[MOC *N131le / CAM *N2|MOD =2N1lle);

Caddre=9s=] => CAI «N2|MOD *N3|A doadrl*1:11;
Ladsre=¢4=1 => CAI =N2|MOD «N3|]A =xS111y &8 Litsr =*1113
E""‘q"'":l =5

operl{ *14=CAM+*N24%3] /

f.acpush adragetl+1] Zacpop CAM *N2 |MOC *N31Aes

stoken
(minusCeonld Clvarl Crvard Cavard [kt
Crvaringexecl=9yrvarll [avarindexedl=4srvarl] =5 TI
Findirl => simincl*1:1] /4 &FAILS
=] => d=zadecl*1] /7 &FAILS

simind :
Tlvard [rvarl Lovarl => TRUE:
Crvarindexedl=yrvarl] [avarincdexedl=-srvarll => TRUE;
(addrodelrvars=1] => simconl*1221 / &FATILS
[ subrnadelrvars=71 => simsconl*1:2] / &FAILS
Caddnedel=yrvarlil => simconl #1211 / RFAILS

smleon [=] =2 2 MALSK(#*N1)TFI777TT7TEG = 0 / RFAILS

simcon
Tconl => smiconC*=1:11 / &FAILS
Laddrl => TRUES

simscon
CTeonl => smbeonl*121] /7 SFATL;S
Ladarl => ckmadC+11 / KFATILS

P
=
=
L |
-

nlocical %possposslabelsmocitiery
[=s=—9a=9=-1 =>
(7 *N4 = N psidchkl#14%24G41] / csidchkL+1e%24%31)
plogl*1e*24*34*41 [? *Ng = N >H#1] &resetall:
psidchk [=a=9=1 =>
sampsidli*1+%2] %don®t bother to check¥% /
loadstridi=1481] %acpush loagstridl*24A2] &acpop
CAME A1|A A2+ LjumpC#*313
sampsid
Lsfe=1 [ses=1 => sampsidl+1:114%#21 / RFAILS
C=-95fT] [ses=1 => sampsidl#lqe*2:12 / RFAILS
C«IDs*11 => TRUE;
loacstric ¥%possack ;
[LsfleIDJs=] [selaIDIy=1 => MOVE =N2|A psicl#*1:113

1821
1821

182¢

1RZ2:
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fsfe—=1 [sees=1 => Lloadadl+1:1+227]3%
[L=a=1 => MOVE *N2|A psicl*1];

ploc %possroselatelamoc® 1z22¢
[59!56‘1-1—]
FTefestfa=s=-1]

L=s86 9=9=_

=> plog2l #34%413%
=> procsyml*4] prlocll*2y*le%x2smradels’
(=a=u=9=2 => clovl[+lex2s23exa1j
ploul 1522¢
C=9ste=9e=1 => Laptrl*1] CAI «N&IMOLC AZ|A 1y Ljumpl+*373
["1"'—"‘3 =2
Laptrl*13]
MOVE (?& ref *2 / IMMEDIATE) A1[|A doadr(+2]
CAM *nNg |MOD A2|A A1|X 1y Lijumpl=+313
ploo?2 1B22¢
F=9EJ [-+GE] [=-9LET => TRUES
[C=sN1 [=4G] [=9L] => %false% Ljumpl#1I3

declare = (decl/ext/equ/recdec/refd/octrd/frcdec) % <"warninc: ceclared
item(s) not rniames"> % "33 1B2:

cecl = Y“DECLARE"™ extchk ( 1B22¢
WETELL" fdef 5(?s faet) /
"STRINSG®™ astrincs = /
PTEXT" "POINTER" tpts « 7/
WETACHK™ pty,2( stkcdet + )
NEIMGY HCYe2( rnedef * ) /
WLIST® 8¢ 4>( Llistcef + ) /
WCONSTANT" consts /

/

jteme + )} 3 . 182261
fdef = 12226A°
«ID syschk lexts[11x fcefl=*;
fcefl = 1R22€A;
Le= s *_ 3 *[ address "» decval *: cecval *J (fld[E1;
tlerh = 16G226A:
feefl tfld2l213 18226A1;
fla2 1E22EA;
L=9=1 => extsl*1] =235
Listcef = LID Lstdrh; 122264
extchk = 1E2264°
WEXTERKNAL" &FS decf / EFR dects
cseeval = 410 /7 <8UMS 1k2284
fld [=9=9s=9=9=-] =3 Zindirectsadarsincexscsizesnosition¥ 182264
flapl+5] fldsC+4] cltindirl+1] bltrdxC+«3] bltadl*213
fldp 1B2264A°

LaID] => check[+1] xV1|POS;
[-1 => =N1|FOS;S
flds 1F226A4:;
C-ID] => checkl*x13 *=V1|SIZ:
=1 => =N1|SIZ;

tpts = 182264
e1<? s> tptaef imanyls] 3

tetdef = 12264
a1l ttotdbtals

totd text pointer definitien % ; 1z2264

[=-27 => extsl[*1] RESS 243
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many 1822684
Cad => &(*%) % unwind %3

cunsts = 172284
«2C %42 ( const * )

const = 1R22FA]
« 10 constrh 3

censtrh = 1B22¢&64:
*= comoexp :iccn2fzl:

ceneg 1822¢cA:

L=4=1 => [?F decf &S external =112
L 22 Linrked *1 syntx[*1le"™ alreacy referencec or defiped®]]
Eval _ evall=*21]
>*1 _ val @S constant *1 aR relcca =1
L 2val < 20B &S noddt =1 1 3

items = 1B226A.
«H< > dtem many[ 3] 3§ ‘

item = % ceclare item % 1E226A:
e IT dtemrhi

itemrh = ; 1B226A.
spectyne ( dimension / value /7 :94tmC137 )5

Lstarh = % List defs RF side ¥ 19226A:
*[ comrexs '] tlistafl2l] “initial size %
tlistdillsconb=011;

Listedf % define List civen size % 1R2264A.

f=a=13 =3 ¥ IDs size %
Le * runtime packace wnrd ¥
exts[+*1] % definme symbol %
+evall+2] |[LHe % Mesl %
RBSS evallx2]ey % room for it %
exts 1E226A
Lrecrefl => [7F decf &5 extern »1:11
>*111 LSH(HASH(*1:2))1R+. &S reloca =1:1 3

[.ID] => [?F cdecf 7S extern =17 >x1;

cimension = - 152264
*l corpexp '] ldecbhnal 213

cecbrna 1E22€A
[=9=] => extsC+*1] ZBSS evall +2 1.3

value = 122262

(¥=/9_3) C *C 4<%4> Ytemval *) ideclstlsl / ¥temval lceclstll]
idecvi 2?13

decv 1E22684A
L=9=7 => extsl«1] 2x2( $tm20*%1 }3

evel % evaluate compexp tree % 152264
% Llater: xprs csexps bhocleansy andncde %
C.UIDZ
L«ID] :=

7@ defnec =*1
?2AND 7NCT 7?8 reloca +*1
7AND 7NOT 26 ref +1
ZAND ?NOT 28 recptr #1 xVv1/
syntx[C*14" not leaal compiletime identifierv] 03
Cleadaclrvarl] = evall=+1:1:113%

Ctvar]

Tovarl := evall=*1:17;

Cecond := #K1:13% ;
ladcnede] =2 0 + evallx1:1] + evall«1:27%
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Csubnocdel] 1= 0 + evall#1:1]1 = evallx1:233%

Cmulnoced 1= 0 + evall#«1:31] 3+ evall*x1:213
Cadvnorel = 0 + evall*1:121 3/ evall#*1:213

Iminus] t= =evallx1:173%

Lxcr] 2= ?evalix1:11=0 0+evall#1:22 / fd+evallx1:27%
[hoolesn] = O+evall*x1:11;

Lcdis] = Zevall+ 121180 1 /4 ?evall+#1:21#0 1 /7 0
Lconj] 1= ZTevall+1:11#0 ZAND Zevali*1:21H0 1 / €3
[net] 1= 2evall+1:1132C 0 / 13

(=3 2= syntxl" "y " dnvalic ccmpiletime expression®l 3

compeXxp = _ 1822642
RFS ctime exp &FR ctimes
% ctime will cause syntax error if udef symbols parsec %

jtemval = 18226A4
«eSR /7 *% ( «SR tadsr[11 7 fwlhs :lLcadadlC1]1Y /7 exp:
itmZ 1822844

C+5R]1 => *S1 &S Litsr 13 Xdont need a commak
Cadsrl => =+51:1+3
[loadadl => ?lloacdaclovarl] *V1:1:1+/
?Cloadacdlcon]] *N1:1:1,4 /
¢"jllegcal % construct " LOC> %xerrors
[=2 => +evall=11e3

Ftm 1222844
[=7 => extsl{*»1] 0+3
astrings = 15228204
«¥<%e> astrnec fmanylzl § '
astrnn = 18226l
«IC astrhj
astrh = 1E226HA¢
( ¢*=/°%_) «SR :astrl[2] / *L compexp *1 :srdecfZ2]);
astr [=s«=1 => exts[*1] LSH(*L2118 +LZs *S2 52 Litsr =23 1F226At¢
srdec [=4=1 => extsC+1] 13226A¢
Bval _ evall=x2]
fsrsize _ val &srwords LSH(val)lBs LFESS srsizes; -
stkaef = 1kE22h4AL
oIl stkrhs
stkrh = 1E22E4A¢
*[L compexn ( %y corpexp / :coenf=11 )} :stdl3]1 *1 ¢
std [-9=9=1 => extsl*1] 1|8 %for stacks¥% strcl*2,+7713 1822648
strg [=e=1 => 1H22E4"
Rval _ evell#*12 &val2 _ evallx2]
« 2=VElZ2y LSH(vALZ2Y18 vali*val? « le 2E5SS velixvalles
rngdef = 102264
«1I0 rnarhs
rnarh = . 1222648
*L compexp ( *s compexp / iconl=11 ) :rndf 33 *1 3
rnd [=s=s=] => exts[*1] 2|1A %for rinas% strdl*=2,%3733 1B22FA!
declname = % namecd declaration % 1B22¢
"DECLARE"™ extchk itemrhx *5 /
extchk ( iggast

"STRINGY astrh« ®5 /

"CONSTANT"™ constrhx 5 /

NTEXTw "POINTER® jtptalllx *5 /
WSTACA" stkrhx 5 /

"RING"™ rngorh+x 5 /
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"LIST" Lstdrh « ¢
®rADDRESS"
nerTn

S
enurhx ¢ /
raurhx 5 /

"ETELL®™ syschk florhx *3
CYDECLARE™] Jtemrhx *3 3
recoerd = % Regore Leclaraticn %

IIQECDQD"

Srecoit _ 0 &reedso _ 0

fieldlist "7 ilrechcdf21x:
fieldlist =

recdef «%( *y recdetf )
recdef =

«I1D L[

rechd % record headinz %

C=9=-1 => % IDe manylfield
@S recnam =x1

>l % first field here
&recloc _ Llec

*2 % define all fielas

>|*1

recdsp+1ls

(?recloe=0 CO\1 /

#1le ) %

YNOTE:

recdec ¥ zroduce cne field
C=emanvl =>
sum?[*2 1]

fieldfitl*14vall % val

% fieldfit wiall

'recbitt
* 2
fval _ recbit
fielcef(*xly=val-recniti]
[‘1-] =>

fielafitlele=evall+2]1]
fielcdefl*le=evallx211;
fieblcfit ¥

make sure fijelcd tits % 182
[=s=1 =>
L ?recbit >= 36 &recbit _ 0 &recosc _ recosc+l 1
L 7«xN2 <= ¢ syntx[C+1s" field <= 0 not allowed"] 1
C 2#x02 > 36 syntx[+1e" field tec Largenl] ]
L Zreckit+*N2 > 36 Rrecodit _ 0 Rrecdsp _ recdsp+1 1 % fit?
L]
sumz % return sum of *2 argcuments ¥%
Cmanyl =>
tvel2( &val2 _ 0O
s*1¢ sum2(+«35:21 [ ?LAST 2val_val+val2 / %val2_val2+val 1
) 3
C=3 => Bval _ evall+11;
fieldef % define record field %
[=-9=7 => % field cef %

defextl *11]
rechkit | POS
frecbit

*MN2 1 SIZ2 RPIX
rechbit + M2

< COMPSRCs LICaNLS3I3»

( fieldlist / compexp ) '

_ LSH(recdsp+1116+.

give error if wontt

/
’

tmanyl1l.351%

defs ]l %

%

er
Ja

@5 relcca =1

% be size in woros I

pointer to first field %
cen lLapels wont work

fer zero®

(nestec?) def =

= field size,

[3
¥

recdspes

> 34

1hz2¢

1:224C)

1226l

1B22¢€CE
1B2z6(

trecdol21;

1B226(

1E226C4¢

corputed by sun?2 %
a¢ in one word %

% ]

Y

o

1B22¢k!

1B22¢&(
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ext = "EXTERNALY ID +3(%y LID) fexttllef]*; 182314
extt [2] => 5(2S extern *5)3 12284
enu = 12224
¢ "SETY J NADDRESST™ )
(HEXTCRNALY £FS decf / &FF decf) ecul 3(%'y =2oul)s
equl = (.10 / ~UID) *= 1B226(
compexp tequ2l2lx;
eque ; .
C=s=1 => >*x1 _ evatl#*2] equadl+11;
equ3 [-1 => 1B22E!
3k reloeca *1 (?F decf &S extern *1 / aS noddt #*1)3
egurh = 1B226!
*= compexp tegu2l2] 3
recdec = "REGISTER"™ rdec $('s rdec)s 18221
raec = <10 *= <NUM Irdcll2]+; 18226
rdel [=y=1 =2 1822¢€
? x*N2 > 15 <£+#1 " cannot be > 15 " LGC LINE> 7/
>x1 _ *N2 4R relocz *1 &S register »1:
refd = "REF® 10 +5(*y ID) :irefasllesd=*} 1222
refas [3] => $(aS ref =3)3 1B226.
ptrc = "PGINTER" oID «5('y IDY :tptraslle31*; 1B 22
ctras [£] => $(25 ptr %)% ‘ 18221
padec = "PAGEM™ (.NUM / :=0) :pccdecll11+; 1822
padecel 0=1 =3 1B22¢&!
Eoaoleft _ #N1 &pasz
(? paleft = 0 /7 &EBSS peoleftq)s
1522260
xreset => Zerreset bodfinl1; 1R2
procram = 182,

WETEEY « IR filel /
BSYMEQOLSY ¢"=L10 symbol initialization®">
tsymhols "FINIS™ 1f9nl 1+ /
"REROGRAMY JID 0 JRST *Vls 21 proal /
Y( IC %)
("FILE" filel /
"FROGRAM®" &S nocdt &DISCARD ID :T JRST *Vv1e I procl) /
{"No Prccram Found">;

filel = RLABEL <"-L10 S=-Apr=T8 "> Iheacf11« &sriflec _ # %LlLlLlists

$parts 1352
"FINIS" (fin1ll+ :finC1x 3
prouyl = theadl1l1+ &srlfla _ 0 BLLLists _ 0 $parts "FINIS® 1822

tfini1CJx :f4inC1* 3

heac [-1 => 1E22
% put out FILE messaze for user 9
C"=FILE " #1> S&NAME =1
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% reset sfilev symbol %
AR all **sfilev?

deTitL"CPRULI"4=0] ceTitI"CPUIQ" =11

% uwefine recisters for POF-10 %
def[nirign =51 % secmert bise reaister ¥

ae tiMeI"y=0] cefl"R1"e=11 caefl "R2" 4=27 cetl "R3l,=21
deTl"Rav9g=4] cefl"rE",=R] Aef["Ra" =] detl"g7".=71
cefl"apny=8] cetC"i1M"e¢=101 cdeflWA2",4=11] def["a3",=127]
defl"a4"y=13] defl"S§"e=151 deflM|",=1473
de FL"KTI"y=5T cdefzL "K10"+=10] cdefz[L "R11"s=11]
defzE"R12"+=12] defz["R13"+=13] de fz["R14"4=14]
cefzL™R15"4=151;
defit % cefine symbol % 1822¢
L=e=1 => >+1 _ *M2 3R reloca *13%
def % define recister % 1B22¢
[=9=1 => >*x1_+NZ2 3S register *1 =R reloca *1;
defz % defines set noddt % 1B22¢
L-e=1 => >*1_*N2 @S registersnoddt *1 3R reloca =13
parts = 1p22¢

*{ +ID &LAEEL *)
{(procecure / recorc / cortn / xcatch / ceclname) /
uclist /
"NOMESS" [*3] Enomess _ 1 /
ceclare/ .
WALLOW® *t [v3] RFS sysfo /
UNLSEYMY [*5] fud2l 1=/
"UND-OK™ TF*31 2undok _ 15

ARl =5 1}
a3 noddt **sysm* &S noddt *'sysl®
L2728 Linked #%*sysl® >sysl 18|SIZ RP|Xel
L7 Linked *%sysm?® DScysm 18JSIZ 18|PCS RPIX,y I3
fin = : 1522¢
FSYMS ¢
[?: waslocal =% 25 poadt x3]
£?2 local *3 2S noddt #*51
L?: constant *% 24KD 73 external =f
% external constant:
redefine to bte lacation containing velue ¥ 1B22%F1C7
Rval_=»VE &R defneaslinkedynoddt *3 58 reloca =2
>l*% valy 1)
t ?F tonls / >»vsTilev? &Zstfilstr % store file name strinc % )
L(? tonls = G/7 errorn = Q) ATABLES]:

n
I3
n

"

udlist = "LIST® ["UNDEFINED™ wSYMEOLS"] [¥3] sucll1*3 1822¢
udl => 1pgzc
£isund _ 10

£SYMS([7a Linked =% ZAND 7ZNOT ?a& defned +%5
(7 4sund = 0 <"Undefined symbols are®">]
£isuncd _ isund + 1 <" " oxg> 133

udz =>
SSYMS([?8 Llinked *% 7AND 2NOT 7?8 cefned *% Sichash _ HASH(*7%)
[ ?Rcdotget10)3 .
grocedure = ("PROCEDUREY™ / "PROCY) :prheadll]x 1522¢
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ZFR skipcllecoroutineslistores &FS openok &GeELLLists
tpentryl 1+
formal varacef bodvs
centry % coroutine entry coce % 1RZ2¢
=
jsptol"syscent"] % does push marks M_Ss acd cell to stack ¥
% the exttra cell s co=-return locstinn %
AFS stkok ¥ stack cverflcw checked at this peint
H
pentry % procedure entry code % 1Rz22°¢
=
jsptol"sysent"] % does push marks M_S. add cell to stack %
Z the exttra cell 1is co-return location %
&FS stkok % stack overflow checked at this point %

prhead [«I0] => &pnam _ =»N1 defext[«11 3 1R225}
defext [=] => >|#1 £ ?&% waslocal *1 locerr(+112 3 182251
body = 1822¢
tresetall A&FFR ut Labeled $(*35 Labeleg) "END." fbocfinllx;
bedfin => 18229
>#lllists &Lblists _ 0
SEYMNS(

[?2F Listpres 72AND 72 LLlist xT »yg, ]
[?73 Local *3% &R all *% &S waslocal *31)
[?F Listpores 0431 3
“ 1f Llistsy drop out List of Local disclacemens feor sysfll %

cortn = 1522¢
"COROUTINE™ iprheadl1]s
2FR skipcll EFS coroutinescopenok Sresetall EG¥LLLSsts
toverlfavari"syscer"J,JSPe44 3% % error if nermal call %
tcentrylL 1s
formal
:storelafportl JergconlMREGII* % steore port icd %
veragef cocbodys
cnbacy = 1pazt
WEQRT" "EMTRYY portdes :tstogport(l13+ (*:i2
( "EXIT" / Labeled C*3 WEXIT™ }

{
Lhs *_ "PCALL"™ pcall2 :stcrel2]+ / 1r229Z7
"PCALL"™ pcall2x )
'3
RFR openok
bodys
steport % store port id in «1 % 1B229;

[dfportl => TRUES
[=-1 => storel*x1sdfportC13;

portces = % port cdesignator % 18229,
'L«
"PORT" dfportC] /
fwlhs 1E2ZSAE
vl 7

tofportl ]l 3
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formal = Slarst SFR ut &fcount _ MASK(-2)18M % first arcument here %
152291
L *( #<?4>( oI0 spectyoe :formdefl[13+ ) ¥y 1 ¢35 3
spectypne = . 1E229})
r
NLECPTRY g8 recptr «I0 frecrefi2] /

WRCF® € ref spectyne /
"LIST" % no action as yet o /
"BOINTER"™ &S ptr J1%
varacef = 1E22%}
Rbhcount _ 0 &fcount _ 2
£
"LOCAL" Loed *3 /
*( «ID *v) =27 ¢
"CATCHPHRASE" &S Local catbody *3 /
Locdname *35 } / 1B229AE2E
"REF" refcef *§ /
"POINTER"™ ptrdef *3)
tstkmovl JI»
F(? &lsrpep L HRLZI A1lJA srsizey MOVEM A1]A MIX fcountsl)
tblanksC 1+ 3

Lecanpame = 18229/
WSTRING" asstrh lastrill1lx /
WTEYX TN NEOINTERY SldLis=21% /
WLIST" Lstloc /
WCONSTANT" constrh :lconstl11+ /
EvrLOCALY] jtemrh :Llitemll1]1=x3

Lacd = 1822951
"STRING"™ astrings :lastrl11x /
"TEXTY VYPOQINTER® Ltxp $(?y Ltxo) /
"LIST™ EL%42> ( LID Lstloc ) /
WCCNSTANT™ Lecons /

items Ilitem{13d#5 1E229A6
Lstloe = % Llocal List def/assign ¥ 1R22%4
Lstarh [ *_ Llistrh / ImtLJ] :lstdfx[21+ 3
Lstdfx % Local List assicnment % 182254

L=¢=1 => % Listdfl .IDJsRH side %
blanks[ 1l % nut cut code to correct S %
pushfconl=0]yS] &fcount _ fcount+l
Sval _ evallx1:2]
ldf*1:14=val+11]
pushCconl=LSH(val)181e51
&bcount _ val
&FS Llistpres @S LList »1:1
¢ ?20=emt] 7 Lstorllvarl+1:134#21 ) 3

lcons = % local constants %
#<*9>( const :lconstlL11x ) 3

Lecenst % local constant % 12294
[=-1 => a8 leocal *1:1 %135

Lastr %¥ Local & strinc % 1-22GA
L= => 3x1(lastril=s]):

Lastrl 1822%4A

[astrl => % rush srvacey cefinesy call routdine ¥
blanksl ]
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Lstrpf*121e=>L1:2]

sasonfLvarl«121 Jeecsl*1:2373%
[Lsrgec] =2

lstrol+«1ily=evall+iz211;

blarmks => 4 hHump up £ to current user stzck rositicr % 1E220AC
[ Trkccunt=1 AQRJP S|A *sysovrtsy RFS strok J
[L?bkcount > 1 40D S1A = LEnibecount) 18 beounte 2FR stkok]
“ kecep track of checks on £ with steok ¥
Lrcount _ 05
Litem % Local declarea item % 182292A¢8
-1 => $*x1(litemlC+51); )
Liteml ¥ perform runtime assicnment to lLocals % 18225461

[decbndl =>
Ldl *1:1s=evall*1:271;
[decv] =>
blanksL ] Lol *x121,=x01321
Tx1:2¢
cushl[ *% 4513
% push value % 1}
&bcount _ 03
{9tmd =2
Ladl*1:1,.=11;
Letrz [=4=1 =5 1+
&srsize _ *N2 Rlsropush 2srworcs Lld(*le=srsize + 113
Ltwp = 10 2LlE8C1e=20w; 1BE2294351
stkmov => 182294C)
blanksl 3
( 7F stkok / JUMPG E]A *sysovrty )} @
Ld . 13229261
Crecref,=1 =>

2?2 linked *121 <x1:1 " ext&loeal " LOC> &xerror /

>*#121 _ fcount + LSH(HASH(*1:2))1R

ffcount _ fcount + =*N2

fbcount _ bcount + =N2

S Local *1:1 2F reloca *1:1%

C=e=1 =>

78 linked *x1 <=1 " extilocal " LOC> &xerror /

>x1 _ fcount %fcount _ fcount + =N2

fbecount _ bBecount + *N2

58 Lecal 1 @R reloca *13%

tormcetf 18229461
Crecref] => LleccalekC#1:11]
>x1:1 _ MASK(fcount)1E8M+LSH(HASKHI(*1:2))18
Lfcount _ fcount - 13
=1 => localck[*1] >+1 _ MASK(fcounrt)1lgM
&fcount _ fcount - 13
Localck 18 22%AG1
C-1 => 23 Llinked +1

syntxC+1+" previously used &s global symbol w1/

@S Locecal *1 2R reloca =11 1B225AG1RE
refdef = rfcf 3(*y rtdfl; 15229451
rfdf = .ID 35S ref L0ISCARD:S 15226451
ptraef = ptdf $(*y ptdfls 15229AC]1
ptdf = «IC %S5 otr &DISCARD;S 1E226A02

1z
]

2294C1

symholes = 1az2
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*( .I0 *) RLABEL (record / declname) /
declares;
Lapeled = Llabel stat; 1623

label =, 182372
L ib "M)i" RLABEL 4AFSs islab
22 extern / 3% Llocal )} %
% lLabels shoule e local but need another attribute bit for
it to worke buildins screw up acddresses anc con't krow
cifference between MOVE and JRST so cantt fix easily ¥%
ideflf11x Sresetall /
&FR islabsj
defl [=1 => >#13 18232

comep [=e=e=] => %exnpnsexcyop¥ 1823
(cpacdclxle*24%31 /
opadcl*Z %1923 /
stoken[*2] ?AND onerecl+*1] dcoperl*1ex24*3] /
stokenl*1] 7AND onereal*2] dooperl*24%1¢%*3] /
token[*2] dooper(+1e*24%2] /
tokenl+1] cdocper[ *#24%14*3] /
doonerl #14%x24%x31) acresetlacls

docper [=s=a=1 =2 Lexcsexcenph 132353
Leadl *1y2c] (
ooerl *24%x34ac] /
Racpush adrgeti«2] Bacpon *N3I|0OP ac|iyels

onoade Yexpeisacc?eop¥ 1E23
L=9=3=1 => isadcl+2] loacl*1lsac] doadecl *2+x342c] /7 EFAILS

oper JYtokensopcocesaccumulatori 1E25
Clvare=9=3 => *V1:1 O|LH =N2|CP #N3|A M| Xe;
Tofporta=e=3 => *M2JOP «N3|A M|X TTTTTTH 5
Crvare=+=1 => 2V1I1 0ILE *N2|CP =N3|ALes
Covare=9=1 => *V121 G|LH *NZ|OP *NZ|A [?F secflac secx[2 243
Cindire=+=1 => inciropl+1:i1syx24+313
Cruarincexeccy=es=1
Levarindexede=9=1 =2 varinal*1] +N2|[CP ~N3| A}
L aSRa=9=1 =3
*N2|OPF *NZ|A =+S1 [?F secflag seaxC] Iy 35 Litsr =13
Cminuslcenle=9=1 => *N2|JGF *N3|A ==#MN1:31:1s;
Cminusfacdrle=9=1 =>
ckmagl+1:1] =N2|OP *N3|A ==+v1i1ile / BRFAILS

varind %rvarinagexed or cvarindexed¥ 1B23E
C2C=sminus]] =>
(?7d defned *1:1 7AND
jsminusconl#1:2:1] minusconC*1:2:117 /
incexbyl[+1:2]) *V1:I1;
-1 =>
(73 defnec #1:1 T7AND
isplusconL*#1:21 plusconli*1:21 /
indexbyl*1:23) *V1:13

Rl
v
i
5

ckmad (ecarl => 1E
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indirne Lexrny oocones BCCUurulobtaor® 1823

75 defnea =1:1 ZAND
INCT 732 releoca #1:1 7ANDG
ZNOT 7?5 local =1:1 /
EFAILS

rn

Clvary=9=2 => 4y1:I1 QIL= *NZ|OP #0234 1 Mj¥e}

Cuvare=9=3 =2 *y1:11 0!Ln *NZ2JOP 2NZT|A T4

Lovaringexede=o=1 [rvarincexece=o=1 =3
varindl+11 *NZ|0P =N3I[A I3

[L=¢=9=1 => refaddarf*x1] *NZ2|OP #N3|As;

refaddr Zexp% 1B235S
Laddnodel =>
isplusconl +1:21 dndexbyl[#*1:1] nlusconC*1:21 /
isplusconf+*1:1] dndexbyl=1:23 olusconl+1:11 /
inoexby(*1 1%
Csubnodel =>
isminusconC#*1:22 indexbyl*1:1] rinusconl+1:21 /
incexby[*1 13
[-J => indexbyl[+11:
ispluscon 1
Cconl => smlconf#121] /7 RFAIL;
Caddrl => 7?MCT 78 local =*1:1 / &FAIL:
isminuscon 122353
Cecerl => smleconf+1:13 / 2FAILS
Caddrl => ckmadl+11 / &FAILLS
Escon 1R235)
Cconl => =xN1:13%
Caddrl => *V1:13
minuscon 1R235NM]
Lemn] => MASK(=#N1:1)18M3
Cacdr] => MASK(=+*V1:1)18M;
indeyby %exo¥% 18235M]
Crvarl => *xV1:1|X;3
L-] => &acpush LloaclC+*13] acnum|X Racpops

(4]
A
o~
n
s

gdrcet [=1 => Lloacl=*11 zcnur: %put adaress of exn¥ 1824¢F
accet [-2 => loadl*12 acnumlAj 1823¢
token %thinzs that oper Wwill take¥ 1E23"

Clver]

Crvarl [rvarindexed]

[ «SR1J

Lindirl

Lovar] [avarindexed]
Eminuslconle=¢=1 => TRUES;
[LminusCaddrle=s-1 => ckmaal*1:1] /7 &FAILS

isadc 1B23"
Cacdr] Cadsr] Leonl] => TRUES
coacc %expscpsacc¥ 1R 23

Lcone=9=-1 =>
*+NZIOF #NZ A (smleonC+1:1] IMMECIATE *M1ils / =*N1:14);
Cacdre=+=1 => *N2|0P IMMEDIATE *MZ|A acadrl[+1:133



BLP«

b=Sep=72 13307 < COMPSRCs L1ONLS33s 2> 42

Cacsry=¢=1 => #N2|0P [MMEDIATE *N3|A ==S1I1s aS Litsr *1:

loao
“exg oenly =

te the recister *that ds used™n
=>

Nstore ] sirstati+173
Clvar]
Tavarl => loaciel*1:1 1%
Lconl =>
Raectype _ accon &sacval _ *N1:1
(? &isinac / &pickac cdoadcl*1+MOVE secnuml Rsetacls
Cmtl => facnum _ acsh

Crvarl => %acnum _ *V1:13
Cjsysrefl => Lloadl*14=11 Racnum_13;
[levall [Cladeserl => %13 % they co the Lload %
[=1 =>
enereal *1] &actype _ acmpty
Eacval _ 0 Z&pickac
Srostrt LloadCxlsacl] &rcend /
LeadC+1sac] Zacnum _ ach

%“exrnsacc?

Cmte=1
Ca1e=1]
[lvare=1
[ovars=1 =2 lcagsvl+121syx233%
Leony=1 =3
Sactype _ accon fSascval _.#*N1:1 facnum * N
(7 &3€in / cdoadel~14M0VEs»2]1 &setac)s
[booleans=1 =2
(?F nomess / <"Bgolean as operand &t " LOC LIMNED)
prfl+14GRE1] MOVET =M2[A 1« JRET o Zo
>l MOVEI +N2|As zcresetl+215
[minuse=21 => Lloadnegl+1:1+4%23]3
C=y=2 => xloadlx1.%22;

> TRUE;
> MOVLT +N2|A #1s acresetf#221

ah ]

xlocad

[ fofa=] =2
fotlsmpl*x14.%21 /
Lnzcadl*1:1«RPJ LOF *+MN2|A ceoacdrl*1:2] acrecetl+«213
Clrvall [ladescrl => #1 [Zacnum#=xNZ MOVE «NZ2|A acnumse
*hz acresetl»213;5

[irchbyts=1 =2
ILDE *NZ|A doadrl+*1:1] acreset(#2] mdfy[+1:117;

[laovaly=1 [locdescry=1 =>

#] [Zacnumk*N2 MOVE *NZ|A acnums Racnum_+M2 acresetl*2

Cchy=1 =>
&savren pushl[*1:245] pushadlx1:11
climC=24"Ldchr"]

(7 =N2 = A1 / MOVE =N2|A Ale) &resrec fresetall;
Crvare=-1 =>
Racnum _ *V1I1 KRaccum _ +*NZ

(7 acnum=accum / MOVE *N2|A *V1:ls acresetl+21])3
Croconse=3 =2

facnum_+*N1311 faccum_=»N2

(7 acnum=accum / MOVE *N2]A *N1:lese acresetT*21)]
[loadacy =1 => locdacl*1:1es »213%

1s

means Load in any recisters Leaving acnum peointine

cacnum

3 1%

o

NG

%]

(¥]]

i wl
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[=9=] =>
(ccadclx1+MOVES*2] / orerlx14M0VEe+«21) acresetl*21 /
rectstl*1ex2] Rrgstrt *1 frcenc /
“want to loaa expression into rroister (%2} 4ip as
¢irerct manner as peossibles The oredicate rentcet
cecides if the cxoression cuon te evaluateo usineg (=0
25 the orire accurulatcr. It is possible that Al
and other feocumulatoers may contadin intermeciate
resutts at tkis point. The routines acpush anc acceo
must know what is goinc on and skip from (2} to thre
next available accumulator. To do this they must
know what the next available accumulator was at the
start of the evaluation of the expression and must
also have a flac to show what is gnina ene The
routine rustrt sets this up. Raend turns the flag
cff and resets &c to the value rrior to the start
of the eval.%
x1 [?«N2¥ac MOVE *N2|& ace Lacnum _ *MN? Smovaclj
foflsme % simple partial worZ store %
Ctofl=-9"sysl"Je=1 =>
tckenlC*1:120 operl*1:14HRRZs+2] acresetl+213/ EFAILS
[fofl=g"sysm" Je=] =>
tokenT*1113 coerl*1:14HLRZ4%2] acresetl«23/ RFATLS
Lrnacad
Cmty=-2 => TRUE: %for 2yte variables¥
Cindire=2 => loacl*1I1.%21;
Clvars=1 Cevare=1 Lrvare=1 =
gactyoe _ acaddr %acval _ HASH(*1:1) &acnum _ *NZ2
(7 &isin / operl+1,MOVET+*2] fsctzc) mocdifyl+113
“"modify" since may chanae usinag acaressk
L=y=7 =>
(cperl*14MCVEIs*2] /
acrcetl+1] MOVET *N2|Ay)
acresetl=2 13
lecacid [=1 =>
cactyce _ acvar facval _ HASH(*1)
t? &isinac / Bpoickac MOVE acnum|f doacrl+*1] %setac)s
loacsvy [=¢=3 => %ideacc¥
Kactype _ acvar facval _ HASH(*1) Racnum _ =*h2
(? Risin /
(7 Lisdinac MOVE +N2I1A acnumse /
MOVE =M2|A doacrl+11)
Eacnum _ *N2 fsetac);
toadnes [=4-1 =>
{coadcl+14MOVUNy*2] /
oper(+=14MOVNy=*x2] /
zorgetl 1] MOVN *N2]|As) acresetl[*x21;
onereg
“test if exp is simple enough to be Lcaded using only one
recister’
Lconl
Clvard Crvarl Ccvarl Linchyt]
Lrvarindexedl =grvarl?
[cvarindexedl =yrvarli
Lacard Lacsrl] => TRUES
Cincirl

—
iy
na
ol
m
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LCfcfl => storkenlCx1:11 / &FAILS

Tednusl => orerecl#*1:11 7 RFATILS

F-1 => simcol*11 74ND ¢
staken+x1217 2AND cpnereal =1
stokenl+1:22 ?2AND unerecl =1l

Ssimop

[acanoce ]

[ =ucnnce?

Cnulncce ]

Lardnodes

Lioernodel

F'xornode] => TRUES

LI 4

Pl

-
-
-
-

11 / SFATLS

regtst [=¢=1 => facnum _ *N2 (regokl*1] / RFAIL);

recok %car this exo be evaluated directly
Leenl [lvarl Lavarl Cacddrl
Caasrl [fofCmte=31 Lincbhbytl => TRUES
Cirdird [minus) => recvok{*1:13] / &FAILS
Crvarl => 7 *vi1:1 4 scnum / AFAILS
[avarindexedl => reaok[+1:21 / RFAILS
Cisysrefl => ?acrum=1/ &FAIL;S
L=1 =3

simool#1] ZAND rezokl#*1:11 7A%0 recokl

acreset [-J => Racnum _ *N1 &rstaci
medify

Clvard Lovarl => mafyl*1:133

-1 => TRUE;S
mofy [-1 =2

into acnum¥%

1123 /

o
-n
T
—
-
-

factype _ acvar Racval _ HASH(x1) 8&modsvs;

mt => TRUE}

END of L1C

FILE LicelQ % FCOR XL10 (L1Gse) to (L10sldibells} %
UND=0OK

SET rpnum=%, z21lnum=10s 24num=12s zbnext=14¢ skrum=

OECLAKE EXTERNAL
cualetty moces fcocunts zc=zalnums actypey acvele
acaacr=Zzy acvar=3y acmpty==1¢ srcsizey accsl 161,
bressf161y bCrecvsl 161y acecumy ptrklcoy jsysrc=03

% jsysrg 4s the hichest recister with parti
== see savres and rstreas jrstrec %

SET recnum=10,s zero=0;

SET sf=40000183 REF sf3;

DECLARE STRING sfstr[501:

DECLARE pkac=zdbnext;

REGISTER €=29 rl=ls r2=2y ri=2, w=#4e k=64 31=12

(sfilstr) PROCEDURE: % produce source file string
LOCAL sTilcse sfilns
1F &sf = 0 THEN

SEGIN
W _ steL*1B6 + sfelLi proouce():
sfile ief+13 stiln _ {sfal+4) /%3

WRILE (sfiln_sfiln=1)5>=0 GO

153

acnNumy ACcCcon=1y
accusClc]e

al results for & jsys

a2=1Zes 83=14+ a4=153
%

1323+

1B23¢
1823¢€

ey gl

% I S |
[ N

call

[a%]
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EEGIN

W _ [sfilpls
EUMP =filosi
crocduce();

MDY
EANE
ELEE IF frmnls THEN
SEGIN
W _ 03 wroducef}s
END
ELSE ¥ not from WNLSs get file name ¥
BEGIN

tjfns(sststr+4407EB8+1y frnumie 0)3
ri _ rl <A 18M;
ststrel _ (rl-%sfstr)*53
Bsf _ ssfstr;
sfilstrt);
% put out seme nulls at end of strincess %
END 3
&sf _ 03 % in czse compiler run agein %
RETURN; ' \
END «

“dat suopert rcutines®

DECLARE cdtsrle cdtsr2s adtcsr3e ddtvy datadry cddtuals
DECLARE symloc=11€fs clabal=13%
CECLARE Loaalimit = 120R;%
DEFINC Lloadh = Cloadlimitlsih#s
{word) RKECOEC
rhC1&]y % richt half of werd %
LhC 1815 % Left half of word %
(dotdef) PROCEDURES
LOCAL stre value;
str _ cdtosrt};
» _ ichashi wvalue _ IF .reloca THEM relccc CLSE Cs
IF cedtenter{stryvalue *+ htvlidhashIJeclobzl) THEN RETURN:
“ put out an errcr messace %
terlT{)7 wstr(I"FAILURE TC CEFINE "s-=1})3
wstrh(idrnash)s FUMF errornsy RETURN END.
tddtgsr) PRCCEDURES
ko Schashs
cdtsrleltr _ shtlxs % fake a cdummy MLE strinc heacer %
ddtsrlerh _ ohtlxs
datsr? _ sslantpx+173
IF «htlx < S THEN detsr3 _ O
ELSE ddtsr3 _ sslehtpx+2 13
RETURN{ZccEtsrl) ENDe.
(daotcet) PROCEDURE:
1F dotlaokup( ddtasr()) THEN
BEGIN
ddtv _ dcdtvalj;
x _ ichashs e.reloca _ FALSES definetactv):
SKIP FETURN ENDJ
RETURN ENDe
tddtlockup) FROCEDURElastr) s
LUCAL deisvenlockptrs
FEF astre symlcci

2

ny
r
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(mocdechancge) FROCEDURES
CASE mode OF
=z =63 NULL
ENDCLEE mode _ £ = moce:l
SETURNMN END,.
(oickae) PEOQCECURE D
“Callec when there 9s & cheoice & to whkichk &ccumulator te uvse
nexste The varianle acrum iz set te the zce which will Ceo used.
The cuantity scecitiec by actype and acval is tne taracet,
If tine in any acce then use that one. Else §if fincd in any
of the zcc®s in the set on the top of the acstackes then use
that one. Else just pick arbitrarily.%
%set accum to Lowest number for available accumulator¥
accum _ IF ac < %alnum THEN Crgstkp=-21 %see rostrt% ELSE acs
IF SKIP isinact}) AND acnum >= accum THEY RETURNS
% search for correspondence with stacked accums %
IF acstkp > Sacstk THEN
BEGIN %see if can find on stacki
acnum _ f$a4next;
Lpt _ =2cstkps

w“HILE (acnum _ acnum=-1) >= accum (O
BEGIN
Lpt _ Llpt - 23
IF CLgtl = actype AND [lpt+1]1 = ascval THEN RETURNS
ENDSY
ENDS
%“ Llook for &n empty acc X
acnum _ ta4nexts

WHILE (acnum _ acnum=1) >= &accum CC
IF acesfacnum] = acmpty THEN RETURNS
%“none empty*
IF t(pkac _ pkac-1) < accum THEN pkac _ Sa4numj
acnum _ pkacsi
RETURN ENDa
(isin) PROCEDURES
%It (actymegmacval) ds din accumulator acrum sccordine te the
information in accs and accvse then return truey else fTail.¥
IF acnum NCT IN [frpnumslaérium] OR
accslacruml # actype OR
accvslacnuml & acval THEMN RETURNS
SKIP RETURN ENC .
(isinac) PROUCECURE?
“True if the quantity specifiec by actyre ard acval is in any
of the accumulators from RP to 24, If it is found thken acnunm
is left pointing to it.%
acnum _ fTad4nums
N0 IF accsfacnuml = actype AND
accvslacnuml = acval THEN SKIP RETURN
UNTIL €(acnum _ acnum=1) < $rpnum;
RETURN ENDe.
{setac) PRCCEDURES
%quantity specified by actyre and a2cval s now known to ke
in the accurulator ecnume™
IF acnum IM [$rpnumstaanum] THEN
GEGIN
aceslacnuml] _ actypes

N

(kW]

rJ
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accvsfacnuml _ =acvals
END 3

NG
{steoac) FROCECURE
“have gterec

AClLyre _ &CuA

mocsvs ()
set=c()3
RETURN END.
(movac) PROCEDUFRES
%“Have movea accurmulator ac to accumulator acnum.¥%
IF acnum IN CsrpnumsSadnuml] THERN
IF ac IN [srpnumstasd4numl THEN
SEGIN
accslacnuml _ accslacl;
accvsiacnuml _ accvslacls
END
ELSE
IEGIN
accslacnuml _ zecmptys
accvsfacnuml _ 03
END3S
RETURY END.
(moasvs) PROCELURES
“Icentifier specified by acval has been cnarged. Any
accurulator that Wwas roldine it is set to undefined.¥%
accum _ Tronums
HHILLC accum € Ta4next DO BEGIN
IF accvslaecuml = scval AND

accslaceuml = acvar THEN
BEGIN

accsfaccum] _ acmpty:
accvslaccuml _ C3

ENEGS

EUMP accum ENDJ
RETURN END.
(resetall) PROCEDURES
4“Contents ot allL accumulators set to uncdefired.%

accum _ Irprnums

WHILE accum < Sagnext 20
SEGIN
accslaccuml] acrptys

accvslfaccuml _ 03
BUMP accum;j
END S
RETURN END.
(rstac) PROCEDURES
%“Accumulator acnum set to undefined.%
IF acnum IN [$rpnume$ad4numl THEN

SEGIN

accsCacnuml _ acmptys
accvslacruml _ 03
ENDS

RETURMN EANDa
DECLARTZ EXTERNAL
whitcy %nur-er cf BEdits usec¢ in current wora¥%

(1% ]

LXY

L% ]

na
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rurdcs %“number of werds usec in current recaorad¥
fhitci “number of bits used in current fiel cf
(setfld) PRCCECURE Y :
“Checks to see s next fielz will overtlow the current worce
af the record t*ut is keina declared. 1f trat 45 the caseq
then moves te *re next word.n
IF rotte + woite > 3f THEN ZEGIT woitc _ 03 EUMP rwrde LNDS
RETURN LEND.
JECLARE Lststkf3Dls Lstrkpes
(Larst) PROCEDURES 21
fcount _ 13
Lstrkp Slststks

RETURN END.

(Lsrpush) PROCEDURES 2t
IF Lstrkp >= $lstrkp THEN
BEGIN

setern(1229);
GOTO aserrsi |
END S
Clstrkel _ fcountj
BUMP Lstrkp;
Clstrkol _ srsizes
2UEP Lstrkos
RETURN ENDe

(Lsrpap) PRCCEDURES e
If Lstrkp = $lststk THEN RETURNS
EUMP [DCWN Lstrkng
srsize _ Clstrkgds
2UMP DOWN Lstrkps
fecount _ Clstripls
SKIP RETURN ENOU

DECLARE acstkl200]e Aacstkp=acstks

(cushr) PRCOCEDURES el
%“Contents of the arrays accs anag accvs are cushec on stack
durina crocuctien of code for Llozical fteste This shows the
contents of the accurulators if fall thru trhe test rather than
pranche¥
accum _ Srprumj
IF sestkpn + Srecnum >= Tacstkp THEN

REGIN
setern(1009) 3
GCTO aserrs
LNO
WHILE accum < %fe4next DO
SEGIN
CLacstkpl _ asccslCaceumls
FUMP acstkps
Facstkpl _ accvslaccuml:
EUMP zcstkpeaccum;
END S
RETURN END«

(oushb) PRCCEUURES ci
%Contents of the arrays breas anc breavs are pushed on stack
curing oroducticn of code for Leogdical teste Thic shows the
cortents of the sccurulaters if brarch ratkher then fall thru
the test.%
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accum _ Erpnums

IF acstkp + $recnum 2= facslkp THEM
SEGIN
setern(1C03);3
GUTE aserrs

XU

HILE sccum € &7 6next OO
BEGTIN
Tacstkpl _ precslaccumill
ZUMP acstkp;
Cacstkpl _ brecvsCaccumls;
BUMP acstkpsaccums
END3

RETURN END.
(setb) PROCCEDUEES
%set breas to accs when coce for test is such that contents
of recgisters the same whether fall thru or kEranch¥
accum _ frpnums
WHILE asaccum < %e4next DO

REGIN

bregslaccum] _ aceslaccumls
creguslaceuml _ accvslaccumls
asUMP accum;

END3

RETURN END.
(Loadn) PROCEDURE:
“set accs tc bress when reach place where branched to frem
Loodical testa%
accum _ Srpnumas
WHILE accum < fa4gnext 0O
BFEGIN
accslaccum] _ bregsCaccuml;
accvslaccuml _ brecvslCaccumls
EUMP accum; )
R VR
RETUERN ZNDa
(ooor) PRUCEQURES
“Rrnstore values of &ccs and accvs from acstke removine top
set from acstk inm the nrocess¥%
accum _ Sa4next?’
YHILE (aceum _ asccum=1) >= frpnum O
EEGI N
acstkp _ acstkp = 13
accvslaccum] _ [acstkpls
acstkp _ acstkp - 13
accslaccum]l _ Cacstkpls
ENDS
RETURN ENDe
(xchr) FROCEDURES
%“Exchance accs and accvs with top set of values on ecstkX

accum _ fa4next;
4HILE (&ccum _ accum=1) >= irpnum 0O
BEGIN

acstkp _ acstkp = 134
Cacstkpl _ accvslaccuml = [acstkpls
acstkp _ acstkp - 13
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Cacstkpd _ sceslaccuml 1= Leacstkpls
ZND s
acstks _ acstkp + Srecnum;
RETURYN FEtDe.
(comaor) FROCECURLS
“Cumpure accs ang ccvs with tor set of values on zestre. Hrere
a recgister 48 net the seme set it to undefired ftacmpty) 4n
ACCSa Top set ot walues remcvec from =cstk in the nmrocess.”

accum _ dasnexts
WHILE {accum _ accum=1) >= %frgnum DO
EEGIN

acstkp _ acstkp = 23
1F [acstkpl & accslaccuml OR
Cacstkp+1] # accvslaccuml THEN

BEGIN
accslaccuml] _ acmptyi
accvslaccuml] _ 03
ENDS

ENDS

RETURN ENDe
(compb) PRCCECURES

%“Like comor excent with brens instead cf accsa¥%
‘accum _ Za4nexts
WHILE f(accum _ accum=1) >= ftrpnum D0

REGIN

zcstkp _ ecstkp = 23

IF [acstkol & brecslaccuml] OR

Cacstko+1] # brecvsCaccum] THEN

BEGIN
bregsCaccum] _ acmpty!:
bregvslaccuml _ 03
ENDS

ENGS

RETURN EAND.
CECLARE EXTEZRNAL recfles
DECLARE restkl[24]y rastkp=rostk;
(rostrt) PROCEDURES
%dazrt to evaluate an excression and have result end up in
accurulator specified by acnume To do this set ac to zcnums
but must also te able to call acnush and acpon curing the
production of ccae for the expression and pe zble to recstore
a¢ and acnum when finishe Thus stack currert value of acs
current accumulator which 2c tc next when call acpush (which
may not kbte ac it are already in midst c¢f precducing code for
exg to co in some other special register)s and save the value
of acnumae¥%
IF rostkp+3 > Trostkp THEN
BEGIN
setern(1C0):
G0TO aserrs
ENDS
Crostkpl _ &ci BUMP ragstkes
Crostkp] _ IF ac 5= 3alnum THEN ac ELSE [Crzstkp=-31% BuUNMP

r"‘.lgtkp=
Crystkpl _ &c _ aenums BUMP rastkpsd
FUYE renflacs RETURN ENDe
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{raoenc) PROCECURES
%uihen finish producine cede for expression to be Lloaded into
special register call rcenc to unde the work of rostrt.®
acnum _ [rgstkn=113 restkp _ rostkrn = 35 sc _ [rgstkpls
FUYE DOWN recfl 2d RETURN END,
(setern) EREOC{ern)s
al _ erni
THMOVEM all.ae0ES
RETURN ENDe
CECLARE ostkl1uls ustkp=pstk;
(pac) PROCEDURES
IF pstkp >= Spstkp THEWN
SEGIN
setern(122B):
GOTO gserrs
ENDs
Cpstkp] _ acs BUMP pstkps RETURN ENC.
{cpac) PROCEDUFRES
BUMP DUWN pstkpsi
accum _ [pstkpli RETURN END.
(zcpush) PRCCEDURE}
YChange ac to snecify & new accumulator to ce used for
evazluaticn of exoressicnsew '
IF reatle &MC 2c = Lrostkp=11 THEN
EEGIN
FUMF [rostkp=213%
ac _ [rgstkp-213
END
ELSE BUMP acs
IF ac <= fa4num THEM RETURNGE
setern(1C3) 3
GOTO aserr; ENCe
(acpop)? PROCEDURES
“Restcre ac to vabue prior te Last call to acepushe®
1F reafle AND ac = [rustkp-23 THEN
EEGIN
EUMP DOWN Lrastke=2173
ac _ Lrastkp-113%
END
FLSE ac _ &c = 13
RETURN ENDe
DECLAXE saveacll0ls svacp=savezcs
(savren) PROCECURLS
%Save any intermediate results which may be in accumulators
when make procedure call by pushineg them on the stack then
set ac back to Al.%
IF Isvacp <= svacp THEN
BEGIN
setern(102);
GO0TO aserrs;
END S
Csvacgl _ acs £UMP svacos
WHILE (ac _ ac=1) >= $alnum DO BEGIN
“output FPUSH S.ACY%
W _ 2619 + Fsknum * 4B7 + a&ch
{LIEELsprocuce>() END;

b
T

RV
o
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ac _ 03
WHILE (zc_ac+1) <= jsysrc 00 BLCGIN
 gutput PUSE Seac %

Wo_ 21T + Tsknumnx4ET + acs
CLIFEsproccuce>t) EMDS
aC _ %Salnums %bick to ALY RETURM END.
(resrec) FROCEDURES n o

“YRestere any retisters which were saveo by savreta®
PUMF D2WXN svaco s
IF tac _ [svacpl) NOT= falnum THEN EEGIN
%“output MOVE ACeA1Y%
W _ 2008BS + ac * 487 + Salnums <LIBEsprocuce>{) END;
IF (accum_jsysrcl) THEN
W#HILE accum>0 DO EEGIN
% output POP Ssac %
W _ 262B9 + Tsknum=x487 + accunms
<LIBEsprocduce>();
accum _ accum-1 END3
accum _ %alnum;
WHILE ac > accum DC BEGIN
“output POFP S.ACCUMX
W _ 262B% + Ssknum * 4B7 + accums
<LISEsprocuce>();
FUMFE sccum EnDE
RETURN END.
(irstrec) PRUCEDURE:
% Like resrens but to be called after orecducing JSYS ¥
BUMP DCWN svacos
IF (ac _ [swvaepl) NGT= 1 THEN REGIN
“output MOVLD ACe1%
W _ 2002% + 2c¢c * 4B87 + 15 <LIFEsproauce> () CNDS
IF (accum_jsysrac} THEN
WFILE accum>n DO BEGINM
¥ rutout FPOP Sezc %
W _ 2€2E% + Tsknum=*4iE7 + accums
CLIEBE yprocuce>»t};
accum _ accum=1 END}
accum _ ialnum;
HHTLE ac > accum DC BEGIN
“output FOP S4ACCUMY
W _ 262h% + Ssknum * 4B7 + a2ccums
CLIEEsprcduce>(};
SBUMP acecum ENCs
RETURN END.
ODECLARE Lpstck[200]y Loptr=Lostcks
(Lpusn) PROQCS 2k
“Wnhen enter a leop push agnls gn2y and ruom for accse. The accs
on the stack (Lpstck) will cefire the cantents of the
accumulators whenever exit the Lecpe (The =2 sicnifies that
there have been no exits produced yet.)%
IF leptr+greanum+2 > Sloptr THEN
SEGINM
setern(102)3
GCTO aserrs
rNDj

CLaptrl _ orls SUMP Leptrs Tlpptrl _ on2§ SUMP Lpotri

n
T



BLP» £=Sep=-T9% 13:07 < COMFSRCy L10«NLS33s > ES5

Clpotrl _ =25 Llpotr _ Lloptr + fregnum}
reseptall()s RETUFRN END e

{Lodxit) FROCH
#“Callee when finish a DO statementX
Loplev _ 15 lpexit(); RETURN EN[C.

(Leexity SFOC)
“tees retlect recisters on exit free Loon®
xitype _ 03
Lpx(C)s
RETURN EMNDe

DECLARE EXTERNAL Lplevs

(Lpbxit) FRAOCS 2F
%tBrecs reflect registers on exit from Loop%
SBUMP xitypes Lplev _ 13
Lpxt);
RETURN END«

BDECLARE xitypes Llpts

(Lox) PBRCC;
Czllec whernever procduce code for 2xitinc a2 leops Lplev
determines which stacked set ¢of accumulators is to be compared
to ejther accs or brecs depending on which reflects the
recisters for this particuler exite. I+ =2 s still on the
steck thken this is the first exite so just copy rather than
COMDAre ¢

r
e

=3

rm

accun _ Sronums;
IF (lolev < 1) OR
tlot _ Llpptr=Loclevx(ireanum+2)) < Sloster THEN
BEGIN

setern(110133%
GOTO aserr?
ENDS
let _ Lot + 23
IF Clot] = -2 THEN %copvy%
IF xityrpe = 0 THEWN
WhRILE accum < Sa4next DO
BEGIN
Clotl _ acceslaccumli
BUMP Lots

Cletd _ accvslazccurmls
EUMP Loty a2ccums
END
ELSE

WHILE accum < Sat4next U0
BEGIN
Clptl _ bregsCaccuml;
BUMF Lpts
Clot] _ breavsCaccuml;
BUMP Loty accum;
ENDG

ELSE Mcomparek
WHILE accum < %atsnext DU

SEGIN

IF xitype = 0 AND
(Clptl ¢ accslaccum] OR [lpt+11 8 sccvslaccum]) QR
x1type 2 0 AND
tClptd # breosCaccum]) OR [lpt+1] 4 opreavsleccurd)



BLPy B=Sep=79 13207
THEN
BEGIN
Clptd _ 2cmptys
Llet+11d Cs
ENTS
Let + 23
zccums
'F_‘-n.;
KRETURN END.
{Lzop) PROCS
%¥4nen reach end of a Loops

< COMPSRC»

L10.NLESZy > 56

set accs to what know the registers

Wwill hola hased on their contents at the various exit points

within the Loop.X%
accum _ %a4next?
WHILE (2cecum _ accum=1) >=
EEGIN
EUMP DOWN Lpptrs
accvslaccuml _ [lpptrl;
SUMP CDOWN Lpptrs
accsCaccum] _ Clpptrl;
ENDS
Logtr _ Llpeptr =
(Laet::1) FROCECURE:
Last ()3
anl ELsETS
RETURN L—';‘EDt
(LaetzZ) PROCEDURES
Lget ()3
cnz _ Ctpt + 1733
RETURN END.
(Loet) PROCS
[F t(lolev < 1)
flnt _
REGIN
scterntD);
GOTO nxerr:
MO
RETURN ENDe
DECLARE cstckl 2003,
(cstrt) PROCECURE:®

RETURN £NCa

(S ]

OR

cpetr=cstcka

“Callea when enter the exp evaluation

Saves cnlen
IF %cpptr <=
SEGIN

seternClCn) s
COT0 cserrs
ENDS
Ceoptrl _ onls
BUMP cprotrs
resetall();
RETURN END.
(cousn) PRGCS
“Called when enter the tests for
4n? and reserves
will be upadatec
thru the casea?

crnotr THEN

to show

room cn cstck for accsa.
what will be

Lrpnum DO

r3
m

lrptr=lplevx(Srecrnum+2)) < 3leostek THEN

castmps

for 2 CASE stoterment.

a CASE statements Saves gnle
Thke aces or stach

in recisters when fall
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IF cpptr+fSrecnum+2 > 3cpetr THEN
EEGTN
seternC10GC) ¥
30T0 cserrs
ENDS
Cecatrld _ .rl3d
CU¥F Gootrs
Ceonkrl _ wn2j
2UMP epptrs
Cepptrl _ =23
coptr _ cpptr + Srecnums
resetallL();
RETURN ENDa
tcsx) PROCEDURES %case exit¥ 2t
accum _ frpnum;
IF [Llpt] = =2 THEN %copy¥%
WhILE accum < ZTa4dnext OO

FEGIN

Tlotl _ acesfaccuml;
EUMP Lottt

Tirtl _ accvslaccumls
tUHP Lpteyaccums

L

ELSE Z%Zccmpare¥
MRFILE 2cecum € fad4next 00

FEEIN

IF Clpt] = acesfacecuml OR
Clept+1] 4t accvslaccuml THEN
SEGIN
Ctotl _ acmptys
Ctpt+«11 _ 03

* ENDS
lot _ Lpt + 23
“UMP aceumTs

i Iy, L. :
RCTURN END
(caseck) PROCS 21

%€#=ch time orocuce a branch to the end cf the ca3se ctatement
{ja2e 2t enc of each case that coes not enc in an urnconcditicnal
transferl uncate info c¢n cstcke®
Llet _ cpptr=srecnuas
csa )i
ACTURN EMD e
(casxit) PROCEDURE;S; 21
Yexitina from case. Level sijven hy Llplevse aocjust what know
about accs%
IF tlgclev € 1) OR
(Llpt _ coptr=Lleplev+x(Sreanum+3)) < scstck THEN
BEGIN
setern(0};
GCTO axerr;
ENDGS
lpt _ et + 33
csx ()3
RETURN ENDe
(cnop) FPROCH 2
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“dher reachk enc cof case statement set zces to what krow then
to ne 4in tke recdisters basesc on the contents at the varjecus
no'nts where have cranchea after a casee I1f the EMDCASF oid
nat enc in an uncanciticonal trarmsfer must call caseck zrgire%
IF “0T ut THEN caseck()d
accun _ fLaurnext;
wHILD (2ececur _ Brourm=13 >= Srpnum 00
F.E{JI-\J
CUMP DULuwN cpntrs
accvslaccuml _ Lcpptrli
3UMP DOWM cpptrs
accslaccuml _ Lceoptrls
ENDS
cpntr _ cpptr = 33
RETURN END«
(cietsc) PROCEDURE S
cget ()3
anl _ [loctlds
RETURN END.
(cnetst) FRCCEDURES
caet ()
anl _ [Llzt+113
RETURN END.
{cgetn2) FROCELURES
cnet ()]
cnz _ [lpt+213
RETURN ENDa
{czet) PROCEDURES
IF tlplev < 1) OR
tLlpt _ cpptr - Llplevx(Srecnum+3)) < scstck
THEN
BEGIN ’
setern(0) 3
5CT0 cxerr:t
CRDs
RETURN END.
{nccdms)PFRCCS
%#S2t noddt =ttr in mecro definitiaon strina Lnare cointed te by idhashl
htax = 0%
LOCAL swvxs
SVX _ X3
x _ ddhash;i
macstn();
IF «htax = 0 THEN enoddt _ 13
X _ sVUX;
RETURNS
END o
(macstr)PROC;
%“Toep of kstack = hash number of id
Sy heres we expect a string followed by *# %
IF ¢ = *5 THEN
entrclc _ SF) 4Emctry Strinceee.replace with one svace%
ELSE WHILE ¢ # *# 00 incf(entrc(})s
entrs();
%X points to strinces 0LKk] 42 18M is x for ic¥%
macdef(zeralkl «A 1EM);

(L% ]

Y
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inct(); delE ();
SKIP RETURKE:
NG .

FINIS® c¢f Library

FILE Libm10S % FCR LLIDS (arcsubsyssl10Ss) tn (L10slinelD9y) =

UM 2=On
ALLQW!
STT ronum=T3s alrnun=10y 24num=1Z%, atnext=1l4. sknum=173%
DECLARE EXTLRMAL
culetts moges focounte zc=alnume actypes acvale @cnume accon=le
acardcr=Z2s acvarz=ly 2cmpty=-1s srsizes accslL 161y accvsl161s
breasl161y brecvsl16le accume ptrklas jsysrao=0i
% isysrg is the hichest register with partial results for & jsys
-- see savreg anc rstreagy jrstrec %
SET reqnum=10s+ zerco=0;
SET sf=4000C01E5 REF sfts3
DECLARE STRING sfstel50135
DECLAREL pkac=adnext;
REGISTER €=249 rl=1y x=1s r2=2y r3=3s wW=4y k=be al=12 , #2=17%e« al=lé4, ad4=
(sfilstr) PROCEQBURES; % produce source file strinu %
LOCAL =filps sTilney savris
savr? _ R3;3
IF &sf 2 ¢ THEWN
IEGTN
W _ STeL*1EB& + s*,L3 procuce(d:
stfite _ fsf+15 sfiln _ (s3fal+6)/53
YHILE (sfilrn_sfiln=-1)>=0 DO
BEGIN
w _ LCsfilp3d;
EUMP sfilps
produce();
ENDS
END
ELSE IF frmnls TEEN
SEGIN
w _ 03 preoduce()d
ZAD
CLSE % not from NLSs qget file name %
“EGIN
Vjfrstisfetr+4407F8+1y fTnumia )%
ri _ rl <A 18M;
sfstrel _ (rl-fsfstr)=5;
isf _ sststrsi
stilstrc)s
% nut out some nulls at end of strintees %
ENDS
st _ 03 X in case compiler run again %
R3 _ savr3;
RETURNS
END -
%“ddt tupport routines%
CECLARE ddtsrls odtsr2s ddtsr3s dcétve ddtadre ddtvals
DECLARE symlcc=116Ey clobal=11%
ADCRESS loacglimit = 120835
(wnrc) RECCRD
rhC1€3s % richt Ralf of wera %

cal

153

[¥2
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LhL1825 % Left half of word %

(dotonef) PROCECURES; Ik
LCCAL stry values
str _ detasri);i
x _ idhash; wvalue _ IF .reloca THFM relecce ELSE 03
IF vetertertstravaelue + ntvldchashlsolonal) THEY RETURNG

4 futl out ar errcr messaie %
terlt4): wstr(I"FAILURE TO CEFIME "a=1)3
Wstrh(ickrashk): AUMF errorni RETURN £N[.
(ddtasr) PROCEGURES 3k
x _ idhash;
ddtsrlelh _ ohtlx; % fake a cdummy NLS string header %
cctsrlesrh - shtlxs
ddtsr2 _ sslehtpx+113
IF «htlx < 5 THEN ddtsr3 _ ¢
ELSE datsr3 _ ssl.htpx+21;
RETURN(SLdetsrl) ENDa

(ddtcet) PKkOCEDURE} e
IF datlcokup( ddtesr()) TREN
EEGIN
dotv _ aatval;j
# _ icheshi «reloca _ FALSES refiretdetv);

RETURN END3
RETURNCFALSE] END.
(ddtleckup) FROCEDURE(AStr) i 3F
LOCAL ifsyisvaeilockptrs
REF astre symloc;
% convert symbol to & racix 50 value %
v _ ddtnemetlastrs clcbal)s
% new search gown throuch the symbol table ¥%
%“ this code was removed for the L10 vesion %

% ncw search the whole gcamn tabtle %
i _ symlocerks % Lowest symblol table sccress %
blockptr _ (i = symlocelh) <A 18M = 15 % hicheat sym table zrdress %
wHILE blockptr > § DO
BEGIN
IF ddtsrchiolk( bBlockntre v ) THEN
RETURNC TRUE) S
blecckptr _ (bBlockptr + [tolockntrleslhY LA 1&M;
ENCS
RETURNCFALSC) S
ENDe
(ddtname) PROCECUREC( astrs type)ls 3k
% this routine returns a racix 50 interpretation of the string and
incorporates the type information with it to produce 2 ddtsynbol %
LOCAL Llvalues astptrs 1 «ji
REF astri
% make racdix 50 value from symbaol %
tvalue _ 0GF astptr _ &astr .V 4407B8 + 13
FOR 4 _ 1 UP UNTIL > MIifastre.Lsf) DO
FEGIN
Y _IF (3 _ |estptr=47) > 10
THEN IF i > 49 THEM =35 %lower.case% ELSE § =7
ELSE F3
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Lvalue _ 40 * lvalue + j;
END3
“ set aurrogcriate type mask X%
Lvalue _ Lvalue «V (IF tyne = alcbal THEM 6310 CLSE 10R1IN)3
RETURN (Lvelued s
ENL e
ctenter} FROCFCURE teastre lvaluesy tycels ¥

% this rcutine enters a symhol and value into the adt syrkel tanle
the currenrnt rence cf the symbol table is contained irp "syrloc®
the hichest Loao adecress is contained §n "loaclimitelLHYs %
LOCAL ptrs 1s blLockptrs
REF symloc sastre blockptrs
% find end of current blcck == look for a word of all zeraoes %
tblocknotr _ symlLocsrh + 23
UNTIL bBleckptr = C CO
fblockptr _ &hblockotr + 25 % try next entry %

Eblockptr _ Xblockptr - 13
% Lh of [blecckptrd centaines =L where L is the Lenath of the block¥
ptr _ (2blockptr + bBleockptralh =1) oA 18M;5
% check for table overflow %
IF ptr < loaclimiteld THEN RETURNC FALSE )57 % out of sozce %
¥ uncate symleec toc reflect new extent of table %
symloe _ symloc = ZCOQOQOZRS
¥ upcate the first hezder word %
Flockntr _ bBlaekptr — 2B8%
» make new header for bleock

first wora is zerces

second word contains the hichest sadress in the block %
Lptrd _ C%
SUMP ptr;
Cetrd _ MAX(Dptr+2lslvalue?;s
% adc new entry to kloeck %
BUMP ptrs
Cptrl _ cdtnamel Rastry typeds
2UHP gtri
Cetrl _ Lvalues
RETURNC TRUE )3

EMDS

g

(ddtsrechiblk) PROGCECUFEC bloackntrs symbolhash)s Zi]

LGCAL lowadars highaddrs
lowaadar _ (olockegtr +« [olockptrlalh + 323 oA 18M3
bighezadr _ Bleckntr - 33
JHILE Lowaaddr <= hignaddar DO
IF [Lowaddrl = symbolhash
THEN
SEGIN
ddtadr _ Llowaddr+1s
ddtval _ [ddtacarl;
RETURNC TRUE)
END
ELSE Lowaccr _ lowaddr + 23
RETURN (FALEE?2S
END.

{srworcs) PROCECGURES
%Ynumker of worcs neececd for & strine of srsizee®
srsize _ (srsize + 5) / 53
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RETURN END.
(omsz) PROCEDUFES
IF fpalett _ (lc + pagleft) A 7772) B 0 THEN
noleft _ 512 = polett)
RETURNMN END.
(erresel) PROCTLOUW: S
et o Ralnumy
rrac _ ftatnext’
acstkp _ facstks
rastkp _ $rcstks
pstkp _ 3ostks
svacp _ %saveac;
lpptr _ Slpstck;
ceptr _ Scstcks
RETURN END.
{modechance) PROCEDURE
CASE moce QOF
=2s¢ =& NULL
ENDCASE mede _ 8 = mnde;
RETURN END e
(pickac) PROGCECURES
%“Celled wher there 95 5 cheice &s to which gccunulator to use
nexts. Trke varizble acrnum iz set to the acec uwhirch will be uvsecda.
The cuantity scecifiec by actyre and acval is the turaet.
1f finc in any accs then use that ores Else if find in any
of the acc?*s in the set on the toec of the ncstackse then use
that cnes Else just pick arbitrarily.®
“set a2ccum to lowest number for availaole accumulatory
LOCAL f3
gccum _ IF a&@c < %$alnum THEN Crostkp=21 %see reostrt% ELSE aci
isdinac(:0f1};
IF f AND acrum >= accum THEMN RETURNG:

o/

% search for corresponcdence with stacked accums %
IF scstkn > facstk THEN
HEGIN %see §f can find on stack®

acnum _ fadnext;

lot _ aecstkeos

HEILE (scrum _ a2cnum=-1) »= azccum DO
BEGIA

tet _ Lpt - 23
IF [Leotl = actype AND Clpt+13d = scval TRER RETURNG
ENC3
ZNDS
% Loovk for &n empty ace %
acnum _ Saldrexts
JHILE Cacnum _ acnum=-1) >= accum DO
IF accslacnuml = acmpty THEN RETURNS
“none empty%
IF ¢tpkac _ pkac=1) < accum THEN pkac _ %a4num;
acnum _ ckac})
RETURN ENDs
(isin} FRCOCEDURE;
%1f (actypesacval) is in accumulator acnum accordin~ to the
information in accs anad accvsy then return trues else feil.i
IF @acnum NOT IN [frenumedadruml OF -
accsiacnuml * actype OR
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accvslacrnuml # acval THEN RETURNLFALSED;
RETURN ENCe
(isinac) FRUCECZURES:
%True if the quantity specifiec by actyne and acval is in any
of the asccurulstore froam RF to 44, If it 35 fourd then acnum
is Left noirmtin. ta ta.%

acnum _ dadrum;
N IF acesTacnuml = actype &ND
accvslacruml = aecval THEN RETURNA

UNTIL (acnum _ acrum=1) < Irpnumi
RETURNCFALSE] ENDe
{setac) PRCOCEDURE}
%gquantity soecified by actype and acval is now known to be
in the accumulator acnume%
IF acnum IN [SrpnumeSa4numl THEN
BEGIN
accsCacnuml _ actypes
accvslacnuml _ acvals
CND S
RETURMN ENGe
(steoac) FROCEDURES
YHeve storea accumuiatcr acnum intc the Hdentifier acvala.l
actype _ acvar;
mocdsvs ()3
setac() s
RETURMN END e
(movac) PRUCECURES
tHuave movea accumulator ac to accumulator acnum.¥
IF acnum IN C$rprnumesdatdnuml] THEN
IF ac IN [SrpnumeSad4num] THEN
EEGIN
aceslacnum] _ accslacl;
accvslCacnuml _ accvslacl
ENC
ELSE
BEGIWN
accslacnuml _ acmptyy
rcevslacrnurd _ 03
EHNDS
RETURN END
(modsve) PROCETURES
%1dertifier specified bty acwal has beer charged. Ary
accumulator that was holainc it is set to uncdefined.%
accum _ Irpnum;
wHILE accum < Sa4next 00 BEGIN
IF accvslaccum] = acval AND
accslaccuml] = acvar THEN

BEGIN

accslaceum] _ acmptys
accvslaccum] _ 03

END

EUMP accum ENDS
RETURN END.
({resetall) PROCEDURES
%“Caontents of all accumulators set to undefired.¥
accum _ fTrpnum;
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WHILE accumr ¢ Taanext CO

BEGIN

zcecsleaccum] _ acaptys
aecvelaccum? _ 03%
FUME sccumi

TNDS

RETURN E0C .
{rstac) PECCEZURES
*Accumulator acnum set to unaefineca.?
IF acnum IN [3IrpnumeSed4numl THEN
REGIN
accsCacnuml _ acmptys
accvslacnuml _ G3
ENDS
RETURN END.
DECLARE EXTERNAL
wbitcs ¥number of bits used in current werd?
rdrdes LZnumber of words used in current recerc¥
fbitcs %numbter of bits used in current fielc¥
{settlLd) PROCEDURES
“Checks to see s rext fiels will overtlow the currert werd
cf the record that is being declarec. T1f that §s the cace,
then moves to the next worcd.%
IF fhitc + wbitc > 36 THEN REGIM white _ C0F BURP rwrac EWD3
RETURN ENDS
JECLARE Lststkl[ 3031y Lstrkps
(Lerst) PROCEGURE:;
fcount _ 13
Lstrkp _ $lststks
RETURN ENQOe
(Lsrpush) PROCEDURE:
IF letrko >= $lstrkp THEN
BEGIN
setern(12291});
GGTD aserrs
ENDS
ClstrkpZ _ fcount;
BUME Lstrkos
Clstrknl _ srsizes
sUAF Lstrkgs
RETURN ENDe
(Lsrpop) PROCEZURES _
IF Lstrkp = $Lststk THEN RETURNLOFALSED:
BEUMP DOWN Lstrkp:i
srsize _ [Clstrkols
BUMF DCWN Lstrkps
feount _ Clstrkpl;
RETURN END.
DECLARE acstk[200]y acstkp=sacstk;
(pushr) PROCEDURE?®
%“Contents of the arrays accs ana accvs are pushed arn stack
durinc proocuction of code fer Locical teste This shows the

contents of the accumulators if fall thru the test rather than

branch.?
accum _ frprnums
IF acstkp + trecenum >= tacstkp THFN

el

(]
-
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dEGIN
setern(1009) 1
GOTO cserrs

EAND S

WHILE 2c¢eun <€ fadnext 00
SEGT N
caestvpl _ sccsLaccunls
AYMP acstkps
Lzcetrepl _ Zcecvslaccumls
SUMF acstkpeaccums
END S

RETURN ENDa ’

(push5) PROCELURE: it

%“Contents of the arrays brens and bregvs are pushed on stack
durina procducticn of cocde for locical test. This shaws the

contents of the accumulators if branech rather than fall thru
the test.%

accum _ frcnum;

IF acstkp + fregnum >= facstkp THERN
ZEGTIN
seternt1C09)3
50T0 aserry

END;
WHILE accum < Za4next CO
AEGIN
[eestkpd _ hreaslfaccuml;
SUMP acestkpi
Cacstke] _ brecvsCaccumls
SUMP acstkpsaccums
ENDS
RETURN END.
(setb} PROCEDURES i

%“set bregs to accs when coae for test is such that centents
aof registers the sare whether fzll thru or hranckk%

accur _ frpnum;
WHILE a2ccum < S&b4next CO
SEGT M

brecslaccuml _ accslaccumli
brecvelaccuml _ accvslaccumlsi
EUMP accums
EMNDS

RETURN EMD.
(Laoacu?) PROCEDURES 3¢
%“set accs to breds when rezch place where branched to fraom
Locical teste%
accum _ frpnuma
WHILE accum ¢ fazt4next DO
SEGIN
accsfaccum] _ bregsCaccumld;
accvslacecum] _ bregvslfaccuml;
BUMP z2ccums
EMDS

RETURN END.

(copr) PRCCEDURES
%“Restore values of accs anc &cecvs from acstks removina top
set from acstk *n the rnrocess?

2
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accum _ fa4nexts

“HILE taccum _ mccum=1) >= Zrpnum 00
SEGIN
acstbe _ aesthkp -~ 143
accevslaceumI _ Taestkpls
acstkn _ acstbke = 13
accslaccur] _ Cacetke
Enl

RETURN ENDa

{xechr) PROCECURES i

%“Exchance accs and accvus with top set of values on acstk¥%
accum fasdnexts

WHILE ftaccum _ accum=1) >= Trpnum DO

ZEGIN
acstkp _ acstko - 13
Cacstkpl _ accvslaccum] = [acstkpls
acstkr _ aecstkp = 13
Cacstkp] _ accslaccuml] = [acstknls
ENDG S

acstkno _ acstko + Zregnum;

RETURN END.

(compr) FROCEDURES Y

“Comecare accs &nd accvs with top set of values on arcstks Where
a7 recister 9s not the same =set it to uncefired taempty) dn
accse Tcp set of velues rerovec from 28tk 4r the rrncess.”

accum _ fa4snexts
WHILE (&ccur _ accur=11} 3= 3rpnum 050
SEGTN

acstkp _ acstkp - 23
IF [acstkpl # accslaccuml OR
Lacstkp+1] # accvslaccum]l THEN

REGIN
accslaccumd _ acmotys
accusleccurl _ 03
ENDS
FNDS
RETURN ENDa
fcomon) PPCCEOURES 53

tLike campr except with brecs instead cf accsad
gcrum _ fa4rnext;
WHILE (accum _ sccum=1) >= Srpnum OO
FEGIN
acstkp _ acstkp - 23
IF Tacstkpl # brecslaccunrl COR
Laestép+1] # brecvslCaceuml THEN
EEGIN
bregslaccum] _ acmpty;s
kregvslaccuml _ 03
ENDS
END S
RETURN ENDe
DECLARE EXTERMAL reaflas
DECLARE rustk(24]s rustkp=<irastks
(rustrt) PROCEDURES 3
“want to evaluate arn expression and have . result enc ue in
accumrulator specifiec bty acrnums. To do this set ac tec acnuima
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but must also be able to call acpush and acpop durina the
production c¢f ceode for the expressicn and he able tc restcre
ac and acnum when finishae Thus stack current value of zc,
current accumulator which 22 to next when call zepush (which
may net he a#c if are alreacdy in midst cf zreducinz cocde for

ex. to cc in some cther special recister)s énd zave the value

cf Acnuma¥%
IF rostkp+® > trustkp THEN
EEGIN
seternt100)3
GOTO gserr;
END3
Crgstkpl _ aci3 EUMP rgstkps
Crgstkpl _ IF ac >= %alnum THEN ac ELSE Crastkp=31; BUMP
rastkps
Lrestkpl _ ac _ ecnumi BUMP rgstkps
BUMP recflzci RETURN END.
(rcencd) PROCEDURES
“When finish procducinc code for expression to be Loadea dinto
soecial recister call raend to undo the work of rastrt.”
acnum _ Lrostkec=113 rostkp _ rostkp = 25 ac _ Creostepds
BUMP DOWN regflo3 RCTURN END.
(setern) PRUC(ern}:
gl _ ern;j
IMOVEM 2144083
RETURN FNDe.
DECLARE pstki1lCJe pstkp=%fpstks
{pac) PROCECURES
IF pstkp >= %$pstkp THEN
SEGIN
setern(1223)3
Z0TD aserrs
END S
Costkpl _ &ty ZUNP pstkos KETURN EHNC.
fppac) PRCCEDURE:
cU¥P D0WN petkpy
accum _ [pstkpl: RETURN END.
(acousk) PROCLDUKE :
“Cranage z2c to specify a new accumulstor to he used for
eviluation of exoressions.?
IF regtle AMD 2c = [rgstko=-11 THENM
EEGIN
RUMP [reastkp=21
ac _ Lrostkp=21
END
ELSE BUMP &cs
IF ac <= $ad4num THEN RETURN:
setern(103) 3
GOTO agserry END.
(acpop) PROCEZURE;S:
%Restore ac to value prior to Last call to zcpush.¥
IF regfla AND ae = [restkp=21 THEN
BEGLIN
fUMP LOwWN LCrustkp=2123
ac _ [rostkp=-11%

EnD

-
L
-
1

(&4
-
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ELSE ac _ &ac = 13
RETURN FND.

DECLART saveacl10]ls svacp=%saveac;

(savreac) FROCECURLCS TL
“Sa2ve any interrediate results which =e&v De 3n scecurulat-res
When mzre procedure call by pusking them on the stack then
set =c huck to olaY
IF %svacep <= svuacp THEWMN

BEGIN
setern(102)s
GCTO aserr;
ENDS
CLsvacpl _ aci: BUMP svacpi
WHILE (ac _ ac=1) >= $alnum DO REGIN
%“autput PUSH SeAC%
W _ 261ES + $sknum * 4B7 + ac;
CLIBEsproduce>() END}
ac _ 03
WHILE (2c_ac+l) <= iJsysra DG BEGIN
% autput PUSH Ssac %
W _ 261E% + %tsknum*4B7 + acj
CLIBEsprocuce>() ENC;
ac _ %alnumi %back to Al1%X RETURN END

(resrec) PRCCEDURES 5 A
“ZRestore any reuisters which were saved Dy savrez.Y%

EUMP DOWMN svaco}
IF tac _ Csvacpl} NOT= %alnum THEN REGIN
Zcutput HOVE ACeAL1%
Wo_ 200E% + ac + 487 + Lalnums <LIBEsprocuce>() ENDS
IF (accum_jsysr3) THEN
WHILZ accum>C DO eEGIN
% outcut POP Se3c¢c ¥%
W _ e628% + Tsknum=*4:7 + accums
CLIBEsproduce>() s
accun _ sccumr=1 EMNDS
accum _ falnum;
WHILE ae¢ > acecum DT BEGIN
%“output POP S.ACCUMY
4 _ 262r% + Ssknum * 487 + accumj
<LIEEsproducez():
EUMP accum ENIS
RETURN EMNDs
(jrstrea) FROCECOURES LR
% Like resreg but to be called after producing JSYS 4%
BUMP DOWMN svacos
IF tac _ [svacpl) NOT= 1 THEN EEGIN
Youtput MOVE 8Cs1%
Ww _ 200RS + &c * 4E7 + 13 <LIEEsprocduce>() END3
IF (zccum_jsysra) THEN
WHILE accum>0 DO EBEGIN
% cutput POP Ssac %
W _ Z2EZBS + Ssknum*4ET + accurs
<LIRE sproduce>(};
sceum _ &scecum=1 END3J
accurm _ $alrums
AHILE a&c > accum DO BEGIN
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Soutput PCP S,ACCUMZ
W o_ 262595 + fsknum * 437 + zccunm;
CLIECyprocduce>(}]
JUMP zccum NI
RETUEN FENCa
DJECLAFE Lestek{20nls Loptr=3lostcks
(Loush) PRCCS
“xben enter g loecp push anle 2NZe &Nna room Tor =Zccse The &2cecs
an the stack (lpsteck) «@ill define the contents af tne
accunulators whenever exit the Locoe. (The =2 signifies thet
there have been no exits produced veta.}%
IF loptr+$regnum+2 > Slpptr THEN
BEGIN :
setern(1021};
GO0TD gserrs
END3
Cleptrl _ gnls BUMP Lpptry Clpptrl _ gn25 RUMP Lpptrs
CLoptrl _ =25 Llpotr _ Llpptr + ZTregnums
resetall ()3 RETURN END.
fLodxdit) PRCCH
“Called when finish & U0 statement¥
letev _ 15 Llpexit()§ RETURN END.
(Lpexit) PROCH
%“Accs reflect recisters on exit from loop%
xitype _ 03
tox €33
RETUPN END,.
OFECLARE EXTERNAL Lplevs
(Lpbxit) PROC;H
%8reas reflect reagisters aon exit from Loop¥%
FUMP xitypes Llplev _ 13
lopx €33
RETURN END.
OECLARE xitvyoes Lpts
(Lpx) PROC:?S
%“Called whenever procuce coce tor exiting a Lecope Lplev
determines which stacked set of accumulators is to be cemrcarec
to either accs or brecs depending on which reflects the
reaisters for this rarticular exite If =2 495 still on the
stack then this is the first exits so just copvy rather than
COMnRare «%
accum _ Srpnum;
IF (lplev < 1) OR
tlot _ Lpptr=Lplevs(Sreanum+2})) < Slpstck THEN
BEGIN
setern(110)3
GOTO gserr;
ENDS
Lpt _ Lot + 23
IF [lptl = =2 THEN %copy%
IF xitype = 0 THEN
WHILE accum < fadnext GO

SEGIN
Clot]l _ accslaccumls
BUMP Llopts

CLlot) _ accuslaccurls

]
e
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RUMP Lpte accums

ND

ELSE

WHILE asccum < Sa4next [0

EECIN
FTi=tl] _ brecslaccumds
EUME Loty
Cletl _ eBrecvslaccumls
EUMFP Llpts accumi
END

ELSE %compare¥%
WHILE accum < S$Sz4next DO

BEGIN

IF xitype = 0 AND
(Clpt]l # accsCaccum] OR CLlpt+1] # accvslCaccuml) QR
xitype # 0 AND
(Clpt] # breasCaccum] OR Clpt+1] 4 brecvsCaccum)
THCN

EEGIN
Clptd _ acmptys
Clet+1d _ a3
ENDS
Legt _ Lpt + 2%
RUMP accums
ENCS
RETURN END.
tLpap) FROC;
%ZWhen reach end of 2 Loops set a2ccs to what know the recisters
Wwill hola Basecd on their ccntents at the various exit points
within the Loorp.%
accum _ %a4next:
WHILE (accum _ accum=1) >= %rpnum DO
BEGIN
FUMP CO&JN Lootrsd
accvslaccunl _ [lpptrd;
SUMP LCOWN Lnotrs
accslaccum] _ Clpptrls

LN
-

E80 s
Lootr _ Lpptr - 27 RETURN END.
(L1etsl1) PRCCLCDQURES aF
Lget t13

anl _ [lotls
RETURN ENDe
(Laetz2) FROCEDURE 3t
Laet €}3
gn2 _ [lpt + 133
RETURN END.
(Lget) PROCS 3t
IF (lplev < 1) QR
tipt _ Lpptr-lplev+(Sregrnum+2») < $lpstck THENM
BEGIN
seternt(0} 3
GOTO qxerrs
CnNECS
RETURN END.
DECLARE cstckl 2001y erpptr=Scstecke castmpj
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(cstrt
%Ca

%“Called when enter the tests for a CASE statement.

O=oCP=1 7 LJdsuid

) PROCEDURES
Llec when enter the exp

w Lunronue s

evaluation feor

Saves anla¥
IF $cpptr <= cpptr THEN
2EGIN
ceternCloC) s
LOTC Aaserrs
ENDS
Lesptrl . anls
RUMP cpptrs
resetal L)}
RETURN END
(cpush) PROC:
anZ and reserves rcom eon cstck for accse.
Wil

IF

Cen
Ry
Cep
zU
Lece
COoD
res
RET
(csx)
ace
IF

ELS

RET

LilVetiLorae - [

& CASE statement.

Saves cnle
The accs on stack

L be updated to show what will be in recisters when fall
thru the casea?
cpptr+iregnum+? > 3cpptr THEMN

cEGIN
setern{100);
30T0 cserrs

S -

etrl _ arlj

P coptri

strl _ oh2;

F cpptrs

ok ol i =23

tr _ cpptr + Zrecnums

etall();

URN ENDe

PROCECUKE: %ecase exit¥

um _ srpnums

Clot] = =2 THEN ¥%copy¥%

JEILE accum < fadnext OO
CEGIN
(lgtl _ aceslaccumls
EUMP Lpt:
Ctetd _ acecvslaccuml:
EUMF Lpteaccocums

END

E %“compeareX
YrILE accum < %$adnext DO
SEGINM
IF CLlptl # accsfCaccum] OF
Clet+1] 4 accvslaceum] THEN
BEGIN
CLptl _ acmptys
Clpt+1d _ 03
ENDS
Lpt lpt + 2%
EUMP accums
ENGS
URK ENDe

(caseck) PRUCH

p Al

(i.

ch time crocuce a
es at entd

sranch to
cf eacn case that

the end

of

foecs not end

the case staterment
ir an uncenditional

3F

3t
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transter) update info on cstcka.¥
lpt _ cpptr=%recnum;
tsxt)y
RETURN ENDe
(casxit) PIOCEDURES il
Yeyiting from cesca Level rdver oy Llpleve azcjust what knew
annut AccsS
IF (lelev € 13 MR
tlot _ ceotr=Llolevs(Irecnum+3)) < $cstck THEN
SEGIN
setern(0il;
GOTO axerrs
ENDS
let _ Lpt + 33
csx();
RETURN ENDe
(coop) PROCCHS
%“dhen reach end of case ststement set accs to what know then
to be in the recisters based on the conterts at the various
points where have branched after a caser. T1 the ENOCASE din
not end in an uncocngitinnal traensfer must call caseck araingi
IF NMOT ut THEN caseck()s
accum _ Zz4next;
WHILE taccur _ sccum=1) 2= Tronum 0
BEGIMN
ZUMP [COWN cootrs
accvslaccuml _ CLcopptrls
cUMB COWM czotrs
accslaccum] _ LCcoeptrl:
ENDS
copptr _ cpotr = 35
RETURN END.
{czetsc) PROCEDURF 3
caet ()3
snl _ [lptl;
RETURN E&Ds
tcoetst) PROCEDURE:S 2
caert ()3
anl _ DLlpt+113
RETURN END.
(caet5P) PROCEDURES =T
caget();
an2 _ [let+23;
RETURN EMDa
(coet) PROCEDURES .
IF (lplev € 1) 4R
flpt _ cpptr
THEN
BEGIN
seternt0);
GUTO axerrsy
ENDS
KETURM ENDa
(noddms)PROCS 31
%“Set nodct attr in macro cdefinitior strinc [name peinted te by Sdbash] i
htax = 0%

L8]
e

LY

Lplev*{Sregnum+3}) < Scstck
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gserr{2C00) 3

ENG s
(macstr)FRCCS

aserr(2C00) 5

EMD
FINISEH of Uinrary
NP IL ta Lesa YLIC on A TOFS=2C

conn L1t
<arcsubsys>lintLar
/s

/nm

/4000100

Libe

Lio8

Libelo

sys:imonsym

<ESC>

dat
initLL<ESC>nopsetxt
{ESC>

st

L1%symsatxt

{c5C>

sav <il10>xLl1C.csav 400 554
gel Gonserel.x

del Llisymserela*

]
IRUNFIL to Loza L1099 on a TCFS=20

conn L1GC
{arcsubsys2Lliilar
/s

/m

/4000100

Likbe?d

Lig

licel
minillicata
minilllruntime
sSysimonsym

CESCH

ddt
inftLLLESC>copsatxt
CESC>

st

Ll0symsetxt

<ESC>

sav <L10>L109.exe 400 554
del opserel.*

del Ll0symserelq*
]

conn L1C
{arcsubsys>L12Lldr
/s

/'n

4000100

S LUMFOKL e L1UsNLS3Sy

(L1GsL1llBeruns?

(L10sL10%aruny)

JRUNFIL to load L10% on a TEMEX (L1Csl10S.runy)

2

{5

m
il
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Libe9

L10

Libeltu®

minilllcatsa
minilllruntime
<sursyerstenes
CESE>

dnt
injtLL<ESC>m0psetxt

CESEH
st
Li10symsetxt

<ESC>

ssav 4UC 554 <L10>L10%.5av

del opssrel i+
del Ll0symsareli«*

¥

N LUrrFanRLey LlUsNLOYyOd e
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