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ma inp.plm 
C'GdC 3. Pl m 
mneml.olm 
111n em4. plm 
suorl.plm 
scan.plm 
ermod. plm 
eJl[pr.plm 
pseud2.plm 
dline.plm 
cm2.plm 

PU'ls 

cmacl.pllll 
Cll'l<JC4e Pllll 
mnem2.olm 
symh.plm 
sut>r2.ph1 
orint.pl.n 
text.plm 
brexpr.plrn 
cmsubr.plm 
glob3l.plm 

C:ndc2.olm 
cnac5.oln1 
mnem3.Pl'TI 
io.plm 
files.pin 
pl"'ed~f .plm 
outp.plm 
;:>seujl.plm 
instr.olm 
cm.plm 
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PL/M-H6 LO~PILER 

ISIS-II PL/M-86 VZ.O CUMPJLATT~N 1f MODULE MAINP 
O~JE~T MUDULE PLACED IN HAINP.lPJ 

10/5/:ll 

CUMPlltR INVOKED Br: :FO: MAlllP.PU1 DUlJG OPT11Hli:(2) ilArLClO/~/tll) PAGc\HOlll(l()()) .<Rt:F 

$title ('ASM~6 MAlW PROGKA~") 
rnainp: 
do; 
I• 

This is the main program of the CP/~ 8086 
assembler. This module activates the l/o 
modules ~nJ yoes through the source text 
in 3 passes. The module then for each source 
line calls the external suoroutine DLCOOtLJNt 
to perform assembly of each linei 

nodified 3/2',/81 R. 
modified J/28/81 R. 
modified J/30/81 R. 
mud if led 417/81 R. 
modified 4/20/81 R. 
111odifled 6/16/81 R. 
modified 7/24/81 R. 
modified 7121/81 R. 
IDOdif ied 8121/81 R. 

*' 
$include (:ft:macro.lit} 
$nolist 
$include (: f 1: st rue. l lt) 

$no list 
$include c:tt:equals.ltt) 
$nolist 
$include C:tt:dev.lit) 
$no list 
$include (:ti: ermod. lit) 
$no list 
$include (:ti: sut>r2. ext) 
$nolist 
$include (:fl: to.ext) 
$nolist 
$include (:ti: files. ext) 
$no list 
$include (: ft:outp. ext) 
SnDllst 
$include ( : f 1 : sc <1 n. ext) 
$nolist 
$include (:tl:prlnt.ext) 
$nulist 
$include C:ft:symb.e>1t) 
$nolist 

Slltterstein 
Sill>erstein 
Silberstein 
Siloersteln 
Sill>erstein 
Slll>ersteln 
SilDerstein 
Slll>erstein 
Sill>erstein 

cc..P M- " ~-0 \r.~ 
COP RIGHT© 1981.1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER.# (,C- iOLf 

- - -



PL/M-86 lOMPiLtK 

ll8 1 

219 1 
220 2 
2Ll 2 
lLZ 2 
223 2 
224 2 

225 1 
226 2 
227 2 
228 2 
229 2 

230 1 
231 2 
2J3 2 
235 2 
236 3 
231 3 
238 3 
2H 3 
l41 3 

2't4 2 

245 I 
246 2 
241 2 
l48 2 
249 2 
250 2 
251 2 
2')2 2 

253 l 
2 ')4 2 
255 2 
256 2 
l58 2 
259 2 
260 2 
261 z 

202 l 
263 2 
264 2 

$(nclude c:rt:drmod.~xl) 
Sne>list 
$1ncluoe c:t1:~aloo.~xl) 
$ ne> list 
$include c:r1:text.ext) 
$ne>list 
$include c:tt:dline.ext) 
$no list 

DECLARE ASH86 LAJEl PUbLICi 

closefiles: procedure; 
call close~source: 
call close$printi 
c<1ll close$symbol; 
c<il l close$he><; 

end closefilese 

COPYR1GIH 10 1981, 1982,1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

openioulput$files: procedure; 
CALL OPEUPRrnH SER.# ______ _ 
CALL OPENHtx; 
C~LL OPENSYHBOL; 

end open$outputSttles; 

userbreak: proc byte; I• test if keyboard break from user *' 
if not constat then return false; I• test console status •I 
if readconsole then; I• skip first break key •I 
do forever; 

call outtextC.usbreakte><t)i I• USER BREAK. OK CY/N)? •I 
i=upper(readconsole); 
call crlf: 
if i = yes then return truei 
if l = no then return false: 

e11d$foreveri 
end userbreak: 

var lni t: proc; 
CALL Fill (0 9 .PRJNTSON-.CIP• .CCP)i 
error·s=O; 
printswltchoff,includeon=false; 
IFLEVEl = O; 
IFL TST = TRUE; 
cseqtype=rcs; 

end varlnit; 

passOinit: proc; I• i11itialize pass 0 •I 
simform=false; 
m<J><Col=l 19; 
if printdevtce=console tnen maxcol=79; 
c<ill symbinit; I• inlti<ilize symnol tuble •I 
print$on=f<ilse; 
c a 11 v .. r in it ; 

end passOinit i 

passlintt: proci I• inlti<ilize for pass 1 t/ 
c a 11 v ar l n It ; 

end passlinit; 

!il/'.;/hl 



PL/M-86 LOMPILLR 

26!> l 
266 2 
267 l 
268 2 
269 2 

l/O 1 
211 2 
l12 2 

213 1 
214 2 
215 2 
216 l 

211 I 
llB l 
219 2 
2tl0 2 
l 111 l 
2112 2 
2tl3 2 
285 l 
2116 2 
21l7 2 
2118 2 
289 2 
2 'JO 2 
l'Jl 2 
l92 l 
2'J3 2 
2'H 2 

295 1 
296 2 
l'H 2 
l <J9 j 

JOO 3 
301 3 
JOJ '* JO't '* 
305 '* 
J07 2 

308 1 

309 1 

HO 1 
312 2 
31.3 2 
:H't l 

pass2init: proc: I• i~itidlize for pass 2 (l~st ~d55) •I 
p,. intSon=true; 
call v<1rinit; 
call er.iitinit: 

end pass2init; 

passOterminate: proc; I• terminate pass 0 •I 
call outtext(.passOtext)i I• End of p<1ss 0 •I 

end passOterMtnate; 

passlterminate: ~roe; I• terminate Pass 1 •I 
print$on=falsei I• dummy •I 
call outtext(.passltext); I• End of pas~ 1 •I 

end passlterminate; 

pass2terminate: proc; I• terminate pass 2 (last pass) •I 
OECLARE USEFACf uYTEi 
USEFACT = CFREfPT-.HEHORY) I CCENOOFSYHBTAB-.MEHORY) I 100 + l)i 
errorprinted=falsei 
call emitterminate; I• terminate hex output module •I 
call symbterminatei I• print symbols •I 
if printde~ice <> console then call printt~rmlnate CUStFACT)i 
CALL CLOSEFILES; 
call outtextC.endtext)i I• fNO OF ASSEMULY ••• •I 
call decout(e,.rors 1 .help(0))i /t print no of ~rrors •I 
call outtextC.help(2)); 
CALL OUTTEXT C.USEFACTOR); 
CALL OtCOUT CUSEFACJ, .HELPCO>>; 
CALL OUTTEXT C.HELPCJ)); 
CALL WRITECONSOLE C2~H); 
CUL CRLF; 

end pass2termtnate: 

include$close: proc (flag); 
declare flag byte: 

I• l •I 

if eofset and lnclude$on then$do 
call close$include; 

'include$on,eofset=false; 
if flag then$do 

I• skip EOF •I 

COPYRiGUT © 1981.1982, 1983 
DIGITAL RESEAHCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

call scan: 
ca 11 scan; 

eno$ lf; 
end$1f; 

I• prepare for next source line •I 

end include$closei 

AS!llB6: 

call globalinit; I• initialize so~e globals •I 

call outtext(.asm86text); /t CP/M 8086 ASSLMBLtR •••• •I 

if not f ilesetup then$do 
call outtext(.parerrtext); I• PA~AHETtR ERROR ti 
CALL SYSTEHRESET; 

endSif; 

- - - -
l ll/ '.>/ ,J l 



PL/M-86 LOMPILER ASM~6 A~JN PRO~KAM l'l/~h 

315 1 

H6 1 

311 l 
318 1 
j 19 2 
320 3 
321 3 
3l2 3 
323 3 
32't 2 
125 2 
326 2 
3£1 3 
329 " HO 't 
3Jl 4 
333 4 
3;4 4 
3]5 4 
336 't 
Jjl 4 
HB 't 
3J9 3 
J'tO 2 
3'tl 3 
H2 3 
H3 3 
3H 3 
346 3 
341 2 

:::HtB 1 

349 1 

CALL OPENSOUMCL; 

CALL OPENOUTPUTFIL~S; 

pass=Off h; 
do while (pass:=pass•l) < 3; 

do case pass; 
caU p<JssOinit: 
call pass linl t; 
call p<iss2init; 

end$case; 
Ciill scanint t; 
call scan; 

I• µass 0 •I 
I• pass 1 •I 
I• pilSS 2 ., 

do while not eofset; 
if userbreak thenSdo 

eofset=t rue; 
pass=J; 

else$do 
errorprlnted=fulsei 
call decodelinel 

COPYRIGHT 0 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

call lncludeclose(false); I• close include file if necessary •I 
call scan: 
call includeclose(true); I• close include file if necessarv •I 

endh f; 
end$whtle; 
do case pass; 

call passOterminatei 
call passlterminate; 
call pass2ter~inate; 
do; end; 

end$casei 
endSwhilei 

en~Smodule malnpi 

I• Pass 0 •I 
I• pass 1 •I 
I• pass 2 •/ 
I• do nothing if userbreilk •I 

P 1\ Gt 
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PL/M-86 LO~PILER I 01 '.>I ,i 1 

CRUSS-RtftRENCE LISTIHG 

OEFN AOOK SIZE NAME, ATTRlaUTES, AN~ REFERENCES 

2 .iOOR . . . . LITERALLY 12 lB 36 39 4l 4 <; 1 38 
179 180 186 18') 192 19) 198 201 204 2117 
212 

26 OOOOH ALPHANUHERlC PROCtOURE eYTE EXHRrJALC 5) SJACK=OOOO'f 
29 OOOOH ASCIICWIR. . PROCl:OIJRE 8Ht tXTtRN!IL(6) STACK=OOOOH 

206 OOOOH 2 ASCIIPfR . . WORD i> ARAMETt:R Lll7 
.l 18 OOIOH ASHB6. . . . LABEL PUBLIC 308 
l15 OOOOH 1 ASH86TcXT. . BYTE ARRAY Cl} t:.X TtRtU,L(l 06} 309 

3 BASEREC.O IT . LITERALLY 
3 BASEREGCOUl\IT LITERALLY 
3 BREGBIJ • . . LITEltALLY 
3 BREGCllUNT. . L HERALLY 
5 BY T. LHERALL Y 

L.J OOOOH l Cit . BYTE PARAHHi:R 24 
163 OOOOH 1 CH BYJE PARAMETtR 164 
102 OOOOtl 1 Cll . OYH PARAMETER 103 COPYRIGHT to 1981. 1982. 1983 
H6 OOOOH 1 CH . . . . BYTE PARAHflrn 147 DIGITAL RESEARCH 26 OOOOH 1 CH • BYTE PARAMETER 27 
17 000011 l Ctl BYTE PARAMETLR 18 P. 0. BOX 579 
L9 OOOOH 1 CH • BYTE PARAMHt:R JO PACIFIC GROVE, CA 93350 20 OOOOH 1 CH • . BYTE PARAMETER 21 

10~ OOOOH 1 CH . BYTE PARAMETi.:R 106 SER.# 32 OOOOH 1 Cll . . BYTE PARAMETER 33 
108 OOOOH 1 CH • 8YTE PARAiH.Tt:R 109 
64 OOOOH 1 CltAR BYTE PARAMETER 65 
61 OOOOH 1 CHAR BYTE PARAMEHR 62 

lll OOOOH 2 CIP. WORI> EXTERNAL(IH) 246 
21!> OOOOH 1 CLOSE ERR TEXT BYTE ARRAY(l) EXfERNAL(ll2) 

80 OOOOH CLOSEF ILE. . l'ROCEJURE BYTE EXTERNAL(27l STACK=OOOOU 
L19 OOCOH 17 CLOScFILES . PROCt!llJRE STACK=0004H 285 
131 OOOOH CL OS Ell EX . . P~OCEOURE EXTEKNALC48) STACK=OOOOH 223 
129 OOOOH CLOStTNCLUOE PROC:EJURE EXTERNALC47l STACK=OOOOll 29'1 
LH OOOOH CLOSEPklNT . PROCtilURE LX fEt{NAL( 49) STACK=OOOOll 221 
12~ OOOOH CLOSE SOURCE. . PROCEl>URE EXJERNALC45} STACK=OOOOH nc 
13~ OOOOH LLOSESYMBOL. PROCElURE EX TERNHC 50) SJALK=OOOUH 22? 

4 CODE . . . . LITERllLLY 
10 COOEHACROfRR . LITERALLY 

3 COOE~ACRJHEAO •• . LITERALLY 
9 CONSOLE. . . LITERALLY 256 21Jj 

67 OOOOH CONSTAT. . . PROCEJURE avrE E X Tl RN Al ( 22) H ACK=OOOOtt 231 
2 CR . . . . . LITERALLY 

92 OOOOH CREATEfTLE . PROCclJIJRE BUE .:X T ~ RNllLC C,J) 5 I /,CK= 000011 
100 OOOOH CRLF . . PROCElJRE EXJLl\NAL( 34} STACK=OOOOH 2 31l 293 
212 OOOOH 1 CSEGJYPE . . BYTE EXTERNALCll4) 251 

44 OOOOH 2 o. WORD PARAMEHt1 45 
H OOOOH 2 o. . WORD PARAllETt:R 42 
35 OOOOH 2 o. . . WORO PARAHETcR 36 
38 OOOOH 2 o. . . WORD PARAIH:TLR 39 

2 DCL. . LITERALLY 



Pl/11-86 COMP ILE:R ASi'IB6 MAIN PkOG~A.~ } I)/'; I > l f' \I~ L 6 

216 OOOOH UECOJ[ll NE . PROCCIJURc EH: t'L,L( 11 7) ST .:.o.= U 00 Otl 3 \4 

H OOOOH DECIJUT . . . PRtlCLl)lJRE t: x I L .; ~I .~ !..( 11 ) STflC.K=ilUOOH ;>;; 7 290 

" DELETEOSYHll. LHEIULLY 
llJ OOOOH OELHEt'ILE . P!WCi.:'.JLIRE tX TH~l.:\L( 28) SJ ACK=tlOOllfl 

l'Jlt OOOOH 2 OE ST . . . . wo1rn PARA'1Urn l 'J'j 

137 OOOOH I DEV. . . . . BYTE P4RAllEJ::« 13fl 
20 OOOOH DIGIT. . . . l'ROCl:!>JRE oYfL ti(ftlHlAL<D STACK= 0000'1 
71 OOOOH l DISKNUlo\BER . tlYTE PARAMET<.,, 7:' 

llS OOOOH I OISKREAOi.:RRTE~T. . BYTE ARRAY(!) tXIL1di,,L(lOq) 
ll !> OOOOH 1 OISKWRllEERRTXT. . BYTE ARRAY Cl) clili.:ll~t(l lfl) 

91 OOOOH 2 OHAADORESS . . . . WORD PARAHETt.R 'lH 

" DOUBLEDEFINEO. . . LITERALLY 
10 DOUBLEDEfUB . . . L HERllLLY 
10 OOUBLEOEl'SYHll • . . LITERALLY 
10 OOUBLEDEFVilR LITERALLY 

5 DllRO . . . . LITERALLY 
117 OOOOH EJECJ. . . . PROCDLIRE EX TEKNAl(68) S TACK=OOOOii 

l El5EDO . . . LITERALLY 
1"6 OOOOH EMITCOOEBYTE . PROCEDURE f.XTERUAl(55) STACK=OOOOll 
l't2 OOOOH EMIT IN IT . . PROCE!>URE EX rER1au 53 > STJIC.K=OOOOH 268 
H4 OOOOH EllITJERMINAH. . . PROCl:JJRt: EX TE i<Nlll( 51t) STACK=OOOOH 281 

, 161 OOOOH EMPTYUNE. . PROCEDURE BYTE EXTi:RlliAlC61) STACK=OOOi>ll 
56 OOOOH , 2 ENOBUf . . . WORD EXTERtULCI 7) 

l ENOCASE. . . LITERALLY 
2 ENDDO. . . . LITERALLY COPYRIGHT© 1981, 1982, 1983 
2 ENOFORt:VlR . LITERALLY 242 DIGITAL RESEARCH 2 ENO IF. . . . LIIERALLV J05 
2 ENOMODULE. . LITERALLY P. 0. BOX 579 
2 ENOOFFilt:. . LHERllLLY PACIFIC GROVE, CA 93950 10 ENOOfllNEEl<R LIJERULY 

180 OOOOH 2 ENDOFSYMiHAB WORD EXHRNALC 70) 279 S~R. # 
2 cNDPROC. . . LHERALLY 

21~ OOOOH l ENOIEXT. . . BYTE ARRAY( I) EXfERtHlL(I04) 186 
l END WHILE LlfERALLY 

I . . 
l 'J 1 OOOOH ENTERAJfRlBUIES. . PROCtoURE EXJERNALC71) STACK=OOOOH 
212 ODOOH 1 EOFSET . BYfE EXfERNAL(92) 291 300 326 329 

J5 OOOOH EQUAL. . PROCEJlJRE BYTE EXHRNAL(8) Sli\CK=OOOOH 
20'J OOOOH ERRl1SG . . . PROCEDURE EX TF'RtlllL(81) STACK=OOOOH 
209 OOOOH 1 ERR NO. . . . BYTE PARAHEHR i.>10 

" ERROR. . . . . . . LHERllLLY 
212 OOOOH 1 ERRORPRINHD . BYJE EXTERNAL(93) 280 333 
212 OOOOH 2 ERRORS . . . . . . WORD EXTERNAL(91) 241 207 

2 f ALSE. . LIJERALLY 232 242 24d 254 Z59 214 280 
300 333 335 

~3 OOOOH 1 FCB. . . BYJE ARRAYCD l:X T cRNAlC lit) 
H OOOOH 1 FCBt6. . . . . . . BYlE ARRAYCI) EXfERflll\LC15) 
8J OOOOH 2 FCbADORESS . WORD PARA11Ell:il. 84 
92 OOOOH 2 fCllADORESS . llORO PARAH EHR 93 
8 'l OOOOH 2 fCBAOORESS . WORO PARAMETER '}0 
86 OOOOH 2 fCbADDRESS . WORD PARAHHrn ll7 
80 OOOOH 2 fCBAODRESS . WORD PARAMETt'l Bl 
77 OOOOH 2 fCBADllRESS . WORD PARAHEIER 7ll 
H OOOOH 2 fCbADOl(ESS . WORD PARAMETER 15 
lit OOOOH 2 FCBADR . . . WORD Pi<RAMEHR 15 
H OOOOH fllEABORT. . . . . PROCEllURE EXTERNAL(}) STACK=DOOOH 

j fILEIS IRLICTURE . . llJERALLY 
3 fllEO~TRUCTURE . . LITERALLY 



Jllllll ~ ~ ...... .... ..... re····• ..... ..... .... ....... ........ ..... ....... ...... ..... - -- .. 
l'L/M-86 LO MP ILER ASH86 ~Ii\ Hi 1'1W..i!{A1~ 1·1/~/l]l t> ,1 ( L: 

140 OOOOH FILESEIUP. . P~ !1Cc•)lJRI: LiYfc ~ t. T ~ .< H LC ~?) s r r.c~. = OOOIJd .l I 0 
10 fTL~SYUTiRK. urrnuu 
11 OOOOH FILL . . . . PROCC:OURE ~Xffidl:;Lc;>) '...TllCV=UOuOlo '.'4 6 

131 OOOOH 2 FILN.\~ . . . WORf) PARA'~ t. J ..:fl '3 <l 
137 OOOOH 2 ill TYP . . . 11!1RO PARAMffL'{ I J '.! 
LOO OOOOH f I NOC OD E.~ACRO. . . PROCt[)URE flY Ti: i:XTdltj/\L(71l) ST ~ c.< = 0 I) 0 '.H: 
l'H OOOOH FINDSYMi10L . PROCi:!lURE f)Yf[ t XT t.:R>>ALC75) SfAC:<.=0001<1 
10 fJRSTITErl • . LITEKALLY 

L95 0004H FLAG . . . . . . . 13YTE PARAMfldt AJTUMATIC 2'J6 3 ll l 
2 FOREVER • . . LHERALLY l37 
2 fOR!ffEl:O . . LITERALLY 

119 OOOOH l FREE PT . . wORO EX TERNA LC 6 9 > L.79 
212 OOOOH 1 FULLSYMIH All. BYTE EXTERllALC94) 

0 OOOOH 1 FUl'tC . . . . BYTE PARUH:TLR 'o B 
!JO OOOOH I fUNC . . . . BYTE PARAl1cTc:R 51 

l'H OOOOH GET A TTRlllUTE S. PROCEDURE EX fERr111L (76) STACK =0000 ft 
213 OOOOH GLOBALINIT . PROCt'.li.IRt txTEiWAL<99) SJACK=OOOOH 308 
212 OOOOH 5 HELP . . BYTE ARRAYC5) .:XlERNALC91) Lil I 2U8 L'lO 

2'.ll 
31l OOOOH HEXlOLJT. PROCt.:DURE txffl{NllL('l) STACK=UOOOH 
~l OOOOH HEX20UJ. PROCf[)URE EX ff~rlALC 10) STACK=OOOOH 

lll OOOOH I. . . . llYT E EXTERNAL('JB) 231 239 2 't1 
~ lOENJ • . . . . . . LITERALLY 

137 OOOOH IFILESETUP . PROCUURE EXfEJ{NAU5J) SJACK=OOOOH 
Lll OOOOH 1 IFLEVEL. . . BYTE EXTERNAL( 96) H'J 
212 OOOOH l IFLIST . . . . BYTE EXTERNAL(87) 250 

10 IFPARERR . . . . . L[fERALLY 
10 ILLEGAUIACRO LITERALLV 
10 lLLEGALPSEUOO. LITEIULLY 
10 JLLEXPRELEH. LITERALLY 
10 ILL TOPER . . LITEKALLY 

L95 OHLH 44 ItlCLUOECLOSE . PROCEJURE SJACK=ll006H 335 331 
212 OOOOH 1 1NCLUOEON. . . . . BYJE EXTERNAL(9S) 24!i 297 300 

3 INOEXREGB II. . LIJrnALLY 
j INOEXREGCOLJNT • . . LI TEI< ALLY 

!>O OOOOH 2 INFO . . . . . WORO PARAH ET l'.R 51 
41 0000 H 2 INFO . . . . . WORD PARAME:Jfq 4R 

113 OOOOH ININCLUOEBYH. PROCE'.>URE ilHE EXJtRNAL(J9) 51ACK=00 OOH 
2 INIT . . . . LITEKALLY 

215 OOOOH 1 INITIHS . .. . . . BYIE ARRAYCl) l:lCHRNAl(l02) 
111 OOOOH INSOLJRCE lHTE . PROCE!lURE BYTE E XJ c RllALC Jf!) SJACl<.=OOOOH 

10 IllSTKERR . . . . . LITERALLY 
95 OOOOH INTER ROG .\TtOI SK. . PR[)Cl:OURE bYH txHRNALC32) STACK =OOOOtt 

3 IR EGB IT. . . . . . LHERl\LLY 
j IREGCOUNJ • . . . . LITERHLY 
4 LAB. . . . . . LITERALLY COPYRIGHT© 1981. 1982, 1983 10 lAilOUTOFRANGt:. LTJERALLY 
8 LEFTSRACKET. LITERALLY DIGITAL RESEARCH 

2J OOOOH LEJTl:R . PROCtJJRE dYJE EXJERNAL(4) STACK=OOOO:-l P. 0. BOX 579 2 LF . . . . . LITERALLY 
PACIFIC GROVE, t:A 93950 206 OOOOH 1 LG . BYIE PARAIHHR 207 

203 OOOOH 1 LG . . . . . . BYTE PARAMETER 204 
SER.# 200 OOOOH 1 LG . . BYTE PARAMETER 201 

191 OU OOH 1 LG BYTE PARAHflt:R l 'J? 
188 OOOOH 1 LG BYTE PARAMETER 1 B.9 
18~ OOOOH I LG . . . . . BYTE PARAl'IEH:R 186 

2 LIT. . . LITEl<ALLY 2. 3 4 5 6 7 3 



PL/M-H6 COMP!LtR J'.Sr-tl16 11.uri PtdluiLlM lll/'.>/81 ~) .... • J ~ tl 

9 lD 
1H8 OOOOH 2 llAC£lEFl'T . . "'OJ.D PARA.'idL \ 13 ') 

l OOOZH 203 MAHll'. . . . PROCtflURE ST Hr:i< =.JOI 01! 
215 000011 1 ~llKHRRT.:XJ. BYTE llRRAYCl) L:<ri:1U<Lc11n 
212 000011 1 141\XCOL . . . dHE EXTER1'4AL( di3) 25'> 257 

OOOOH MUI ORY . . . BYTE ARRAY(O) ~79 

10 MISSif'f.RR. . LTTEKllLLY 
10 HISSINGP SEIJDO. LHERl\LLY 
10 rHSSlNSTR. . LIJE:RALLY 
10 rUSSSEGMIN1'n . LITERALLY 
10 'HS S Tl' PE Jt.f fl LIJERALLY 
47 OOOOH MONl . f'ROCEJURE t:XFRJ11LC12) S BCl:=OOOflll 
50 OOOOH MONZ . . . . . . . PROCt!HIRE &HE tx Ti RliAL( 13) ST ACK=llOOJfl 
35 OUOOH 1 N. ii HE PARll11ETtR 36 
17 OOOOIJ 1 l'l. . . BYfE PARA11EHR IR 
44 OOOOH l N. . . . i<lORO PARAHETLR 4:i 
41 OOOOH 2 N. . . WORD P><RAHEHR 42 
38 OOOOH 1 N. . . . . . 8YJf PARllMETt:R l9 

4 NEGLEC JEil. . LIJERllLU 
10 NEGLECTERR . LITERALLY 
10 NES TE:O [Ft:RR. LITERALLY 
10 NESTEOINCLUOEERR . LIIEKALLY 

L03 OOOOH NEloCHBOOY. . PROCEDURE JYTE EXTtRNAL(79) STACK=OOOOH 
206 OOOOH UEWCH~A!-IE. . PROCEDURE BYTE EXTtRnAL(80) SJACK=OOOOli 
188 OOOOH NEWHACRO . . PR()(,El)URE BYTE EXTERt4ALC74) SJACK=OOOOli 
185 OOOOH NEWSYHciOL • . PROCEr>URE BYTE EX Jt:RNAL( 73) SJ ACK= 000011 

~ IUL. . . . . LITERALLY 
ll~ OOOOH 1 llO . . . . . BYIE EX TE R l~AL Cl 0 l) 241 

j flOOVE:tCOUNJ. LITERALLY 
3 NOOVtRRIOEllIT. LITERALLY 
9 NULL . . LITERALLY 
4 NIHIRER . LIIERALLY 
8 DANO . . LI fEKA LLY 
8 OEQ. . . LITERALLY 

COPYRiGHT © 1981, 1982, 1983 8 OGE. . . LIT ER UL Y 
8 OGJ. . . LIIERALLY DIGITAL RESEARCH 
8 OLAST. . LITERALLY 

P. 0. BOX 579 8 OLE • . . LITERALLY 
8 OLENGJtt. LIIERllLLY PACIFIC GROVE. LA 93950 
8 Oll • . . LITERALLY 
8 OHOO . . LIJEKALLY SER.# 
8 ONE. . . . . . . . LITERALLY 
8 ONOT . . LITEULLY 
II OOFFSEJ. LITERALLY 
II OOR • . . LITERALLY 

21~ OOOOH l OPENERRTcXT. BYTE ARRAYCl) i:XTfi{"IAL<lOB> 
14 000011 OPENFILE . . PROCt'lURE BYTE EXTL R1•AL(25) ST ACK-= OOOOtf 

119 OOOOH OPENHFX. . . PROCl:!liJRI: EXJEl{NAL(4l) STACK=OOOOH 21.1 
111 OOOOH OPENHICLUDI::. PROCEDURE EXTEHNAL(41) STACK=OOOOH 
225 0001:11 14 OPENJUTPUTFILES. . PROCtOURE STAtK=000411 316 
Ill OOOOH OPENPRINT. . PROCl:OURI: EX HKNAL( 43) STACK=-OOOOH ll.6 

17 OOOOH OPENROFILE . PROCEDURE HYrE EX TERtUL ( 26) STACK=OOOOH 
115 OOOOH OPENSOURCE . PROCt:!lURE EXTEKNAL( 40) STACK=OOOOll 315 
llJ OOOOH OPENSHIBOL . PROCtliJRE EXTEitNAL(4't) STACK=OOOOH 220 

3 Ol'ERANDSTRUC . LITERALLY 
4 OPERATOR . . LITERALLY 

10 Ol'IHSl1AT~H . LITERALLY 

-~ 
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PL/H-111> LOMP !LER ASHB6 .... ,, . ;, P~fhJPJ.tM I:\ I» I~ I p ,\ 1_1.':: 'l 

8 OPrn . . LITHA1..U 
8 OSE:G . . . . . lITEl{ALLr 
II OSl1L . . . . . . . Lllf.RULY 
8 OSilORT . LTJ[lUILLY 
II OSHR . . LITE~ALU 
II OT'tPE. . LITERALLY 

102 OOOOH OUTIH:XbY ft . PilllCi.:11URE l::Xltrt'li\L( 15) )TACK=OOOOll 
1 O!> OOOOH OUJPRIHTtiYTE l'RilCi::DURc fX ffll. UL< 36) STACK=OOOOH 
108 OOOOH OUTSYHtiOU\Ht. . . PROCl:OURE EX I Ei<''IHL( 3/) SDCK=OOOOU 
1l 000011 DUTT i:X T. . . . . . PR ac 1: ,) u R 1: l:Y.HRIJl\U 0) ::; TACK =OOOCii 2~6 271 

215 296 2 aJ .! A'J 2')1 J09 312 
II OX01t . . . . LITERALLY 

21 !> OOOOH 1 PAGET EXT . . BYTE ARRAY(J) r.XT[l{llAL003) 
21!> OOOOH 1 PARERRTcXT . BHE ~RRAY( 1) EXHRNALC 107> JI.! 
LIL OOOOH 1 PASS . . . . BYrE EK TERNA LC !l 2> 317 318 319 no 340 
2B 015AH 38 PASSOTIH T. . PROCtDJRE STACK=OOOUi 320 
270 01911H 12 PASSOTiRMINA TE l'ROCDJRE STl\C~=000611 341 
Ll !> OOOOH l PASS OT EXT. . . BYTE ARRAY(!) tXTEHNl\LC 115) 211 
262 018011 8 PASSI JNIT. . . PROCEDURE STACK=OOilEll 321 
213 01A41i 17 PASSI TERIHNA TE l'ROCE!lURE ST ~CK= 000611 342 
Ll5 OOOOH 1 PASSlHXT. . . tiYH ARRAY( 1) l:XfEKNllL( 116) 275 
26!> 018BH 16 PASS211HT. . . PROCl:OURE STACK=OOOEJI 322 
211 01R5H 125 l'ASS2HRMINArE l'ROCEiHJRE STACK=0008i1 343 

1 PCOOEMACIW . LITEKALLY 
1 PCSEG. . LITERllLLY 
1 POB. . . LITEIULLY 
1 POBIT. . . . LITERALLY 
1 POO. . . LITERALLY 
1 POSEG. . . . . . . LrTERALLY 
1 POW. . . LITERALLY 
1 PEJECT . LITEKALLY 
1 PENO . . LITERALLY 
7 PENO IF . . . LITERALLY 
1 PE NOH. . . . . . . LITERALLY 
1 PfQU . LITERALLY 
1 PE SE G. . . . . LITERALLY 
1 PTF. . LTTERALLY 
1 PIFLIST. LITERALLY COPYP.'CHT © 1981. 1982, 1983 
7 P INCLUDE LIJHALLY 

DIGITAL RESEARCH 7 PllSJ. . LIJERALLY 
1 PliOOR'! . . . LITEIUILLY P. 0. BOX 579 
7 PNOifLISr. LITERllLLY 

PACIFIC GROVE, CA 93950 1 l'NOLIST. . . . . . LITEKALLV 
1 PNOSEGf IX. . LITERALLY 
1 PORG . . . . LITERALLY SER.# 
1 Pl'AGESIZC. . LITERALLY 
1 PPAGEWIOTH . LITEtaLLY 
1 PRB. . . . . LITERALLY 
7 PRt:Ld. . . . LITERALLY 
1 PRELll. . . . LITERALLY 

166 OOOOH PRlNJCRLF. . PROCl:lJRE fXfE;(;.j,\L( 63) SfACK=OOOOH 
212 OOOOH 1 PRlllJOtVICE. BYTE EXTERNAL(89) 256 283 

'J PRINTER. . . LTTERALLY 
llL OOOOH PRINTINIJ. . PROCtJJRE: lXrERNAL(66) STACK=OOOOH 
168 OOOOH PR HHNHIPJIGF. PROC:COURE l:X HIHll.L( 64) STACK=OOOOH 
212 OOOOH l PRJNTiJN. . . BYTE EXTERNALC85) ?46 259 ;>66 274 
163 OOOOH PRlNTSINbLLOYTI:. . PROC1:0URE: lXTf:IWALC 6.!) STACK=OOOOH 



PLJH-1!6 l..011P IU:R ASM86 ~AJU P~~~RAM 11; I'.> Iii l 11 \ i1.: l fl 

110 OOOOH PRlNfSOUltfi:l£HE. . PiHlCi:OURc EX rr.v:.;L(6'..) SUO'=OOO(tH 

.!12 OOOllH 1 PR llH S II ITt:it 1lfF . . iiYH: EXTi:Rl•r.L( d6) 24d 

ll't OOOOH PRJ/UTCR11lil1'TE . . PROCdLIRE EX TE 1\NAL( 6 J) STJ\Gi<.=0110011 <'.d4 
2 PROC . . . . . . . LITEiULLY 26 29 33 41 'tit 102 1 ():> 

108 111 Ill 11 '> 117 1 }'I 121 121 125 127 
1L9 131 lH 13':> UT 140 142 144 146 14 9 
Bl 153 H5 158 161 163 166 161! 110 17l 
lH 117 lill l 83 1&5 18!1 l':J 1 l ':14 l'H 20') 
203 206 ?09 216 230 245 2H 2'12 265 270 
213 L11 2':}5 

I l'RS • . . LITE it ALLY 
1 PRW • . . LJHRALLY 
1 l'SEGFIX. LTIERALLY 
4 PSE:UOO . LITE1ULLY 

10 PSfUOOOPERR. LITERALLY 
1 PSiltffJRH . . . . . LITERALLY COPYRIGHT© 1981, 1982, 1983 
1 PSSEG • . LIIEl<ALLY DIGIT AL RESEARCH 17 OOOOH 2 PT . . . WORD PARAMHt:R 18 
1 PT lTLE . . . . LITERALLY P. 0. BOX 579 

203 OODOH 2 PTR. . . . . . WORD PARAMETER 204 PACIFIC GROVE, CA 93950 6 RAH. . . . . . LITEltALLY 
6 RAL. . . LITERALLY SER.# 6 RAX. . . . . . LITERALLY 
6 RBH. . • . . . LITERALLY 
6 ROL. . . . . . . . LITERALLY 
6 RBP. . . . . . LITERALLY 
6 RBX. LITERALLY 
6 RCtt. . . . . . . . LITERALLY 
6 RCL. . . . . . . . LITERALLY 
6 RCS •.• . . . . . . LITERALLY 251 
6 RCX. . . . . . LITERALLY 
6 ROH. LHEIULLY 
6 RDJ. . LIJERAl:LY 
6 RDL. . . . . LITERALLY 
6 ROS. . . . . . . . LITERALLY 
6 ROX. . . . . LHERALLY 

59 OOOOH REAOCONSOLE. . . . PROCEDURE BYTE EXTi:R1-lALC19) STACK=OOOOH 233 
237 

86 OOOOH REAllRECORD . . . . PROCEDURE BYTE E:XHRNALCl9} STACK=OOOOH 
2 REENT. . . . . LITERALLY 
4 REG • . LITERALLY 
6 RES. . • . . LITERALLY 

LOO OOOOH 2 KESULT • . . . . . WORD PARAMETER 201 
191 OOOOH 2 RESULT . . . WORD PARAMETER 192 
165 OOOOH 2 RESULJ . . . . . . WORD PARAMf:TiR 186 
LU6 OOOOH 2 RETURNPTR. . . . . WORD PARAMETER 207 
127 OOOOH REWir.OSOURCE PROCEOURE EXTERNAL(~6) STACK=OOOOH 

II RJGHIBRACKH . . . LTTERALLY 
6 RSI. . . . . . . . LITERULY 
6 RSP • . . LITERALLY 
6 RSS.; . . . . . . . LHERALLY 

3!> OOOOH 2 s. . . . . . . . . WIJR!J PARAMETt:R J6 
l~l OOOOH SCAN • . PROCt:'.llJRE t:X TE iHU LC 5 1) STACK=OOOOH 303 304 

325 336 
l't9 OOOOH SCANINIT PROCEDURE EX fERNAU 56) STACK=OOOOH 324 

.i SE GM SIT. LITERALLY 
3 SEGllCOUNT. . . . . LITERALLY 
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l'L/M-!l6 LIJMI' ILER AS 11A & M!lN ""·-hilU.I~ I !l/ '> /c 1 ? \ t; L I 1 

J S£GHPi::1fT . . LTll:Rllllt 
3 Sf.G H? ECIJlJ.iT . LITFKAlLY 

11 OOOOH SilfC TfH SK . . l'ROCE'.HIRt i_Xfr'r.'J;.U 24) 'l TACK~OUOJIJ 
'JJ OOOOH SE TO.'tA,.OllRi.:SS. PROCcDURc L::xr=.'. 1: .. L< JJ) ST •'C:<~OOOCii 

ll2 OOOOH ST HF ORl'I. . . . . . BYTF. EXTt1ltdL(JO} ? 51, 
l~d OOOOH SKIPkESTLlFLINE PROCUHIRE iXTf.<'J,H(5,J) SfACl\=OOOtHI 
Pill OOOOH SKiPU'HlL. . PROCt:DURt on;: [Xfc<?~l.'..L(60) :>T><CK=OOOOd 
191 OOOOH 2 SOURCE . . . WORfl PARA14tlcR 1 9 (l 

L SP AC l. . . . LITERALLY 
4 SPi::C . . . . LITEKALLY COPYRiGHT ~) 1981. 1982. 1983 

155 OOOOH SPECillUOKcfl . PROCtrlURE ilY f ( l x TL p :i 11 l ( s ')) ST t.CK=O[JOOti 
lOO OOOOH 2 STiUOR . WJKO PARA.'IETi'.R LOI DIGITAL RESEA~Ctl 
l 'Jl OOOOH l Sf RI\ DR llORO P.iRAMEJtl{ 1'12 P.O. BQX 573 
l ilb OOOOH 2 STRADR . illORD PARA 'IET ut 1tJ 9 

PACIFIC GROVE, .,A 93350 l IJ 5 000011 2 STiUDR . . . . olORO PARAMETtR 186 
4 STRI.'4G . LITEll.ALLY 
2 STRUC. . LITERALLY SER.# 

1'l7 OOOOH 2 SY MIHOK. . . . . . W!JRD PARAMC'Ti.R I 'JC! 
194 OOOOH 2 SHIOAOK. WORD PARAHETLR 19; 
n; OOOOlf 1 SY~BFULLfRRTEXT. . BYTE ARRAY(l) tXTERNALCl 13) 
181 OOOOH SYMIHNIT . . PROCt:llURE EX TEIHlAL( 72) S TAL.K=OOOOH ?;B 

't SYlldOL . . . . LITE1ULLY 
j SYllflOLHE~O . . LITERALLY 
3 SYMBOLSTRUC. . LITERALLY 

1111 OOOOH SYMRTEJHIINATE. P ROCE!> URE EXTEKIUL(ll) Sf ALI< =000011 21!2 
57 OOOOH SYSTEHRESH. PROCtJlJRE EXTFKNAU 18) STACK=OOOOtf 313 34il 
11 OOOOH 2 T. . . . WORD PARAMETtR 12 

l UB. . . LTJEl(ALLY ,, OOOOH 1 TUUFF. . iHTE ARRAY( I) tX TEIWALC 16) 
14 000011 2 fEXTilOR. WOltO PARAMETER 15 

2 TliENOO . LITERALLY 2 <JI 301 310 321 
1;u OOOOH I TOK. BYTE PARAMETtR 1!>9 
i;; OOOOH 1 TOK. . . . . . . . BYJE PARAMETER 156 

2 TRUE . . LITERULY 21!:. 240 250 266 329 337 
l't6 OOOOH 1 TYP. . . . . . . . tlYTE PARAHtTd 141 

3 TYPEbU. LITERALLY 
3 TYPECOUIH. . LITERALLY 
4 UOE:FSYl1B . . LITERALLY 

10 UOEFSYl'IRUL . LITERALLY 
32 OOOOH UPPER. . . . PROCl::OURE BYTE EXHPNAL(l) SUCK=OOOOH 237 

Ll5 OOOOH USl\REAKTEXJ. BYfE ARRAY (1) EXfCHNAL(ll't) ll& 
ll!l OOOOH 1 USlFACT. . . . BYTE 279 284 290 
lH OOOOH 1 US ff AC J. . . BYTE PARAl42TLR 175 
215 OOOOH 1 USEFAC JOK. . BYTE ARR AV Cl) c XI f. K flA LC 1O5) llB 
230 OOECH 63 USl:.RBRtAK. . . . . PROCEDURE BYTE STACK=0006H 327 

'J VALTOOISK. . LITERALLY 
4 VARIABLE LITERALLY 

L45 012ilH 47 VARINIT. . . PROCE'ltJRf STACK=OOOAH 260 263 267 
6'J OOOOH WERSION. . . PROCt:OURE wORO E J( H R~aLC2 3) STACK=OOOOtl 

5 WRO. . . . . . . . LlfERALLY 
61 OOOOH WRIHCUNSOLE . PROCl:lJRc EXT EitN i\L( 20) STACK=OOOOll 2'J2 
b't OOOOH IJRHHiST. . PROCtOURE EX ff:1HIHL( 21) ST ACK =OOOOH 
ll 'J OOOOH WR IHIUCORD. PROCEDURE BYTE EXTERNAL( 30) STACK=OOO!HI 

L15 OOOOH YES. . . . . BYTE EXHRf~AL( 100) 239 
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CUOt -\REA Sili: 
CUNSTANI AREA Slli: 
VAR!A6lt ~REA Sil( 
MAXIMUM SIALl SIZi: 
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PL/H-B6 LOHPILtK COOEM~~AJ l~~THifTUNS - ~3df 

~s~s-11 PL/H-86 v2.o COMPILATION nF ~OUULE C~ACl 
U~JtLT MUOULt PLACtO I~ C~~Cl.JBJ 

-
1t1/5/~l 

CUllPlLLR INVUKtO av: :ro: CHAC1.PLM Ol6J(j OPTlHllt(L) ~.H ... (1:)/5/Hl) pf,GdiiOT!l(lOJ) 

1 

111 1 

$title c·coOEHACRO 1EFINITIG~S - PART t•) 
cmact: 
Jo; 

$include c:t1:~acru.lit) 
$nollst 
Sincluoe (:fl:cmaco.lit) 
Snoltst 
$include c:t1:equals.lit) 
$no list 
$include C:tt:cm~c.lit) 
$nolist 

COPVRiGHT © 1981.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 

I• Code-macro table: •I 
PACIFIC GROVE, t:A 93950 

dcl 
SER.# ______ _ 

I• AAA •I 
aaal cmac3struc public data( 

n11,o, 
mdbn,37h, I• DB 37H •I 
111end111), I• ENDil •I 

/t AAD •I 
aadl cmac4struc public data( 

nti.o, 
mdwn,Od5h,Oah, /t OW OA~5H t/ 
mendm), I• ENDH •I 

c 
I•• UM •I 

aa111l cmac4struc public data( 
n11,o, 
mdwn,Od4h,Oah 1 It OW OAD4H •I 
mendm), I• ENDH •I 

I• AA'i •I 
aasl cmac3struc public data( 

n11,o, 
mdbn,3fh, I• DB 3FH •I 
mendml, I• ENDH •I 

I• AOC dst:Eb 1 src:Ob t/ 
adcl cmac14struc data( 

nil ,2, 
sPecE 1 modb, 
specO,modb, 
msegftx 1 dst, /t SECifIX dst •I 
mdbn180h1 I• oa BOH •I 
mmodrml,2,dst, I• MOORH 2 9 dst •I 
mdbf,src, I• 08 src •I 
mendm), I• ENDH •I 

- -



Pl/H-86 LOMPilcR CODiNA~RO ~ffINITJONS - P~~T 1 

,,, t.OC dst :.: .. ,src :Jb ., 
adc 2 cm<icl4struc .ict ta ( 

.adcl,2, 
specE,moaw, 
specD 1moJb 1 
m:>e;itix 1 dst, I• SEGH X dst 
mdbn,8lho ,. 03 81H •I 
mmodrml121ust1 ,. MJDRM 2,dst 
rn11;,f 1 src 1 I• DW src •I 
m .. ndm) 1 '* ENO/I •I 

, .... AOC d:;t:Ew 1 src:Jsb *' 
adc3 cmacl4 ,;true data( 

.adc2121 
s11ecf:,mo.iw1 
specO,mod.sb 1 
msegfi x,dst, '* SEGFIX dst 
mdbn 18Jh, I• OB Slit *' 
mmf> drm 1, 2, d st, ,. MOO RM 2, dst 
mdbf,src1 I• [)d src *' 
ffiE!IHJm) t ,. EN01' •I 

Iv AOC dst:E1..,src:l111 •I 
adc4 cnoac14slruc d<1t<1( 

.adC3t2t 
specE,modwt 
sPecO, mo dw, 
nosegfix 1 dst 1 ,. St:GFIX dst 
mdbn,8lh1 ,. OB 81H ., 
mmodrm 112,dst, ,. MOO RM 21 dst 
mdwf 0 src 1 ,. ow src ., 
m.,nJm), ,. ENDM •I 

,., ADC dst:Ab 1src:[)b •I 
adc5 cn1ac9struc data( 

.adc4121 
sp1ecA,a1odbo 
specO, mo lib, 
mdbn,14h, ,. DB 14H ., 
mdlbf 1src 1 ,. 08 src *' me:ndm)1 I• ENOl4 ., 
,., AOC dst:Aw 1 src:lb *' 

adc6 cmac9slruc d<1t<1{ 
• a1 dc5, 2, 
specA 1modw, 
spec[)• mo db, 
m<l!bn,15h, I• [)B 15H ., 
mdlwf 1 src 1 ,. [)W src ., 
me:ndm), ,. ENOM ., 
,. ADC dst:Aw,src :ow ., 

adc7 c111ac9stri.,c data( 
.adc612t 
specA,01odw, 
specfl 1 modw 1 

*' .. , 

•I 

•I 

•I 

•I 

!0/';/8l 

COPYR:Gm o 1981, 1982, 1983 
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PL/M-H6 LOHPILtR COOt:~aCPO U£FJNTTIJh5 - P~RI I JO/<:,/dl 

mdbn 0 1'.>h, '* o~ l 'j ti *' r.od..,f,src, '* o.i :ir c ;;./ 
menclm) 1 '* EI.OM .. , 
I•~ .\OC dst:Eb,src:Rb .. , 

adc8 cmacl2struc dc.itd( 
.<1dc7, "-• 
spect,modb 1 
specR, moub, 
msegffx,..ist 1 I• HGFIX d st .. , 
rudbn,tOh, It Ob l 01-1 "Ii/ 

mmodrm2,src,dst, I• MDDRH src,dst •I 
mr.ndm) 1 I• ENOM •I 

I• AOC dst:Ew,src:Rw •I 
<1dc9 cm<1c l?struc data( 

.adc6, 2, 
specE,modw, 
specR,noodw, 
msegf(x,dst, ,. S EGF IX dst •I 
mdbn 1 llh, , .. 06 llli •I 
mmodrm2 1 src,dst, I• HODRH srcod.>t •I COPYR:GHT © 1981. 1982, 1983 
mendm) 1 I• El~OH •I 

DIGIT Al RESEARCH 
I• AOC dst:Rb 1 src:Eb •I P. 0. BOX 579 

adclO cmac12struc data( 
PACIFIC GROVE, LA 93950 .11dc9, 2, 

specR,modbt 
SER.# specE 1modb, 

msegfl x, src, ,. SE Gf IX src •I 
mdbn,12h, I• 08 12H •I 
mmodrm2,dst,src, I• HOORH dst,src ., 
mendm) 1 I• ENOM •I 

I• AOC dst:Rw,src:Ew ., 
adcl 1 cmacl2struc public data( 

.adcl0,.2 1 
specR,modw, 
specE,mod.,., 
msegf{x,src, /t SEGfIX src •I 
mdbn 1 1Jh, ,. DB 131i •I 
mmodrm21dst,src, I• MOORH dst 1 src •I 
mendm), I• ENDH •I 

I• ADD dst :Eo,src:lb •I 
addl cmacl4struc data( 

nil12, 
specE 1 modb, 
spec0 1 inodb 1 

msegflx 1 dst, ,. SE GF IX dst *' 111don,SOh, I• OB d fll1 •I 
mmodrml,O,dst1 ,. MODRH 0, d st •I 
mdbf,src, I• DB src •I 
mendm) 1 I• ENDlt •I 

,. ADD dst:Ew,src:Db •I 
add2 cmacl4struc data( 



PL/H-d6 COMP!ltR 

add4 

addS 

add& 

add7 

COOEH~CRU JEfi~lJl~NS - PA~T l 

.ad<11 1 L, 
specEti~odw, 

specO,moab, 
mse']f( ,.,dst 1 

mdbn,91h1 
mmodr1111,o,ust1 
mdwf,src 1 

mendm), 

I• S~GfIX dst *' 
I• [)o lllH ti 
I• lt~ORH O,dst •I 
I• !>W src •I 
It ENOl'I •1 

I• ~00 dst:[w 1 src:ls~ •I 
cmdcl4struc ddtaC 
.add2,z, 
specE11nocJw1 
specD,modsb1 
msegfix 1 dst 1 
mdbn,83h, 
mmodrml101dst, 
111dlbf 1 src 1 

mendm), 

I• AOO dst:Ew1src:Jw 
cmacl4struc d<1taC 
.add312t 
specE,modw, 
spec1l, mod1., 
msegfix,dst, 
11dlbn,8lh1 
mm1odr1111 1 0 1 dst 1 
mdlwf,src, 
mendm), 

I• ADD dst :llb,src:Jb 
cm14c9struc data( 
.add4,2o 
specA 1 modb, 
sPecO,modb, 
m<llbn 1 04h • 
mdlbf 1 src 1 

mendm), 

I• ADD dst:4w,src:Db 
cmac9struc data( 
.a,ddS,21 
specA1modw, 
sp ecD 1 moJb, 
mdlbn,05h1 
mdwf,src, 
mendm) 1 

I• AOO dst:Aw,src:Ow 
cmac9struc datd( 
.add6121 
specA 1 a1odw, 
spec0,modw 1 

1Dclbn1 OSh, 
mdwf,src 1 
111endm)1 

f 

,. ,. 
I• 

Sl:GflX dst H 
DB IBH •/ 
HOORH 01 dst •I 

I• 06 src •I 
I• ENDH •I 

•I 

I• SEGflX dst •I , .. DB II lit *' ,. MOD RM O,dst •I ,. ow src •I 
I• ENDlt ., 
•I 

I• DB 04H •I ,. 08 src ., 
I• ENOM •I 

.. , 

I• 08 OSH ., ,. ow src ., , .. ENOH •I 

., 

,. OB OSH •I ,. OW src •I 
I• ENDll •I 

~ 

10/~ /<11 

COP'tRiGHT © 1981. 1982, 1983 
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addiJ 

add9 

addlO 

addll 

andl 

dlld2 

-
COUfl>!l\CRll Db i;Ur £!.Jtl5 - P.Xt<T l 

I• ADJ ,1st :Eu,src:.{b *' cmacl 2 st rue c:.1at<1( 
.add7,2, 
sµccE,modb, 
specR,modb, 
msegfix1Jst, I• 5 E Gt-IX dsl *' mdlin,O, ,. JU OOH •I 
romodrm2,src,dstt '* HOOMl'I src,J~t 

mendm), I• Ei-iDM ,., 
I• A'lD <lst:Ew,src:it1o1 •I 
cm a cl 2 st rue Jata( 
.add8,2, 
specl: 1 modw, 
specR,modw, 
msegflx,dst, I• SEGt'IX dst *' mdbn,1, ,. DB Olli •I 
mmodrm2 1 src,dslt ,. HOORH src ,dst 
mendm), I• EtlOll •I 

I• A!lD dst :Rb 1 src:El> •I 
cmacl2str1.1c data( 
.add9 0 2, 
specR,modb, 
specE,11odb, 
msegflx 0 src, I• SE:GFIX src ., 
m<lbn,2, I• DB 02H •I 
mmodrm2,dst,src, '* MO ORM dst,src 
mendm), ,. Et.OM •I 

I• AOD dst:Rwosrc:Ew •I 
cmacl2struc public data( 
.addl0,2, 
specR,modwo 

I• SEGFIX src ii/ 
I• 08 OJH H 

•I 

•I 

•I 

specl:, modw, 
msegflx 0 src, 
mdbn,J, 
mmodrm2,dst,src, 
mend11), 

I• 
I• 

HOORH dst,src •I 
ENDK •I 

I• AND dst:Eb,src:)b *' Cilldcl4str1.1c data( 
nil,2, 
spec!:,modb, 
spec!l, 111odb, 
msegfiKtdst, I• 
mdbn,BOh, I• 
1111nodrml, 4,dst, I• 
mdbf ,src, I• 
mendm), /t 

I• ANO dst:Ew 1 src:Jb t/ 
cmdcl4struc data( 
.andl • 2, 
specE 1 mod~,sµecO,modbt 

SEGF.iX dst •I 
08 BOH •I 
H001UI 4 9 dst *' Oil src •I 
ENOll •I 

mseqfix,dst, I• SEGFIX dst •I 

- ... 
JJ/~/dl 
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PL/M-tlb LOMPIL~R 

<Jnd 3 

and~ 

<and5 

and6 

an<Jl 

and8 

~ ........... Ji.-~ 

LOOEl1~LR1J CJ~i'I1lffILiN::> - f'ART 1 

mdbn,Blht 
mrnodrml 1 4,do.t 1 

mdwf,src 1 

mendrn), 

I• DB tllll *' 
I• MOJ~h 4 1 Jst •I 
I• OW src *' 
1* tNU!-1 •I 

I• ANJ Jst:EHtsrc:JH •I 
cm<Jcl4struc d~ta( 
.und2,2, 
spccE,mod~,specO,rnod~t 

msegfix,dst, I• SE&F~X dst •I 
mdtm 1 8 lht I• DI\ 8111 •I 
mrnodrm1 9 4 1 dst, I* HOURH 4 1 dst •I 
mdwf 1 src, I• OW src •I 
mendm), I• ENOH •I 

I• AND dst:Ao 9 src:lb •I 
cmac9struc datu( 
.and3 1 2, 
specA,modb,specO,modbt 
mdbn 1 24ht I• 08 24H •I 
mdbf 1 src, I• Oil src •I 
111endm}, I• ENOM *I 

I• ANO dst:Aw,src:Jb •I 
cmac9struc dat~( 
.and4t2t 
specA,modw,specO,modbt 
mdbn 1 25h, I• 06 25H •I 
mdwf 1 src, I• OW src •I 
mendm) 1 I• END~ •I 

I• AND dst:Aw 1src:lw •I 
cmac9struc data( 
.and512t 
specA,modw 1 specD,modwt 
mdbn,25ht I• OB 2511 •I 
mdwf 1 src, /t OW src •I 
mendm), I• ENDH •I 

I• ANO dst:Eb 1 src:~b t/ 
cmacl2struc data( 
.and6,L, 
sPecE,modb,specR 1 modb 1 

msegfix,dst, I• SEGFIX dst •I 
mdbn,20h, I• OB 2011 •I 

l')/')/;i) 
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mmodrm2 1 src,dst 1 I• MOO~H src,dst •I 
mer1dm) 1 I• ENO"! •I 

I• ANO dst:Ew,src:~w •I 
cmac12struc data( 
.an1d7 t 2. 
specE,modw,specR 1 modwt 
mseqfix,dst, I• SEGFIX dst *' 
mdbn121h1 I• OB 21H •I 
mmodrm~ 1 src,dst, 
mendm), 

~~ ~ ~ . -~ ~ ~ ~ H-. ii.-:~ ~ 
,, ij;c ~ 
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PL/M-H6 LOMPiLtR CODEHACRU J~rlNfJI~NS - PA~T l 1 'JI '.JIB l 

and9 
I• AN~ dst:RL,src:Eh •I 
cmacl2struc d~to( 

.anct8 1 2- 1 

sp•cR 1 moJL,specE,modb 1 

mseu~ia,~rc, I• SEGFIX src •I 
mdbn 1 22h, I• De 22H •I 
mmodrm~1dst,src, I• ~OOR~ dst,src •I 

and I 0 

mendm) 1 I• EIHHI •I 

I• AND dst:R~,src:Ew •I 
cmac12struc public data( 
.an1':l, ..::, 
specR,rnodw 1 specE,modw, 
mse1flx1src, I• SEGFIX src •I 
mdLn 1 2jh, I• OB 23H •I 
mmodrm2 1 dst 1 src 1 I• HODRH dst 1 src •I 
mendm), I• ENOH •I 

calll 

call2 

I• CALL ~dr:~w •I 
cmaclOstruc data( 
nl l t lt 
specE, modw 1 

msegfixtadr, 
mdbn,Otfh, 
mmodrml 1 2 1 adr, 
menda1), 

I• CALL adr:Cb •I 
cmaclstruc data( 
.calll 1 1 1 

specC,1r.octb, 
mdbn,OeSn, 
mrel,. 1 <odr, 
mendm) 1 

/t SEGFIX adr •I 
I• OB OFFll •I 
I• HOORH 2,adr •I 
I• ENOH •I 

I• DB 0E81i •I 
I• RELW adr H 
I• EN0/4 t/ 

calll 
,. CALL adr:c .. •I 
cmaclstruc public data( 
.call2 1 1 1 

specC,mod1., 
mdbn,Oe8h 1 

mrel .. 1adr 1 

mendm) 1 

I• CALLF actr:Ed •I 
callf l cmaclOstruc data( 

nU, l, 
specE 1 1nodd 1 

mseJfiKtadr, 
mdbn 1 0ffh 1 

1amodrm l, 3 1adr, 
mendm), 

/t CALLF adr:Cd *I 

I• 08 Ot:8H t;/ 
I• RfUI adr •I 
I• EN0/4 •I 

I• StuFIX aur ., 
I• OB Of-Ftl t/ 
I• HOQR/4 J,4dr •I 
I• ENOM •I 

callf2 cmac7struc public data( 
.callfl 1 1, 
specC,moJd 1 

mdbn,9aht I• DB 9AH •I 

ilP i®1-~ ~ -(j v . ..3 
COPY·GHT © 1981.1982, 1983 
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Pl/11-116 LOi~Plll:R COuUi·~C:ia J [f T" T J T Jl~S - t> ~KT 1 

:~d<lf 1.1Jr 1 
, .. on adr *' m;;nd.n) • I• Ulll ·~ .. , 

, .. CoW .. , 
cb.ol cmac3struc 1-1ublic data( 

nil101 
mdbn 1 9Uh 1 '" Oil 96H .. , 
mend111) 1 ,.. ENllM •I 

,. CLC •I 
cl cl cmaclstruc public d~ ta( 

ni J, O, 
mdbn10f8h1 I• OB Of BH •I 
mend.a) 1 I• ENllH .. , 
'* CLO .. , 

cldl cm<1c3struc publl c data( 
nil101 
111dbn10fch1 I• OB OFCH •I 
mendm) 1 I• ENOM "' 
I• CLI •I 

cl11 cmac3struc public data( 
n11,o, 
mdbn10fah1 I• OB OFAH •I 
mendm), I• ENOM •I 

'" CHC •I 
cmcl cmac3struc public data( 

nt 11 O, 
rodLn,Of5h 1 ,. OB 0f5H ., 
roendm) 1 I• t:NOM •I 

I• CHP dst:Eb,src:lb •I 
c1111>1 cmacl4struc data( 

011,2, 
specE1roodb1sPecO,modb 1 

msegflx 1 dst 1 ,. SEGFIX dsl 
rodbn180ht ,. OB OOH •I 
mmodrmJ 1 7,dst 1 It. MOD RH 1, dst 
mdbf,src, I• 08 src *' 1r1endm) 1 I• ENOM •I 

I• CHP dst:Ew 1 src:Jb •I 
cmp2 cmac14slruc Jata( 

.c11p1,2, 
specEtmoJw,spec0 1modb, 
msegfix 1 dst 1 I• SEGFlX dst 
mdbn1Blh1 I• Oil 81H •I 
mmodrmltltdst1 ,. HOORH 1 1 dst 
aadwftsrc 1 I• ow src •I 
mendm), I• ENOM ., 
I• CHP dst :Ew 9 src:tls1> •I 

cmp3 cm<1cl4slruc data( 
.cmp2,2t 
specE,modw 1 spec0 9 modsb, 

•I 

•I 

t/ 

•I 

I •!I~ /d l 
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PL/M-H6 COMP&ltR 

crnp4 

crnp5 

cmp& 

cmp7 

cmpB 

cmp9 

mse'Jfix1dst1 '* mdDn 18Jh 1 I• 
mmodrml, 7 1 <.lst, '* mdbf,src, '* mendm) 1 I• 

I• CM~ dst:Fw1src:Jw •I 
cmacl4struc data( 
.cmp3 1 2 1 

specE 1 mod~ 1 spec0 1 modw 1 

Sf Gt= J. X .1st *' D!I tl 3 H •I 
11.11rn r1 7, ds t ~' 
06 src *' ttWM •I 

mseqfixodsl 1 I• 
mdbn 1 81h 1 I• 

SEGFlX dst *' 
DB Blli *' 

mmodrml 1 7 1 dst 0 

md•d 1src 1 

mendlll) 1 

/t MOURM 7 1 dst •I 

I* CMP d~t:~ti 1 src:)b t/ 
cmac9struc data( 
.c~p4o2t / 
specA 1modb 1 spec0 1 modo, 

OW src •I 
ENOl1 •I 

mdbn 1 3ch1 I• DB 3CH */ 
mdbf 1 src, 
1aendm) 1 

I• DB src •I 
I• ENiJM •I 

lli /'.; /n] 

I• CMP dst:Aw 1 src:Db •I 
cmac9struc data( 
.cmp51<'1 
specA 1 modw 1 specD 1 mod~, 

COPYRIGHT© 1981. 1982.1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 mdbn 1 3dht I• DB 30H •I 
mdwf 1src 1 I• OW src •I 
mendrn) 1 /t ENOH t/ PACIFIC GROVE, CA 93950 

I• CMP dst:Aw 1src:Jw •I 
cmac9struc d.1ta( 
.cmp6 9 29 

specA 1 modw 1 spec0 1 modw, 

SER.# ______ _ 

mdbn,3dht I• DB 30H •I 
mdwf 9 src 1 I• OW src •I 
mendm) 1 I• ENOM t/ 

I• CMP dst:Eb 9 src:Rb •I 
cmacl2struc data( 
.cmp7 1 21 
specE,~odb 1 specR 1 mod~, 

msegfix1dst, I• SfGFlX dst •/ 
mdbn 138h, /t OB l8H t/ 
mmodrmi 1 src 1 dst 1 I• MDDRM src 1dst •I 
mendm), I• ENUM •I 

I• CMP dst:Ew,src:Rw t/ 
cmacl2struc data( 
.cmp8 1 2, 
specE,modH 1 SpecR 1 mod~, 
msegfix,dst, I• SEGFIX dst •I 
mdbn,J9h, I• DB 39H •I 
mmodrm2 1 src 1 dst, 
mendm), 

I• MOORM src 1 dst •I 
I• ENOM •I 

) I' ~ . 

' ' 

-
'I 

- - -



Pl/H-H6 LOMPllER 

19 1 

cm., 1 0 

empt l 

I* CMP dst:Ab 1 src:Lb •I 
cmdcl2struc dJld( 
.cmp'.1 1 2, 
specM,moJb,specf,modb1 
msegtix,src, I• SEGFIX ~re ~/ 

mdbn1J<Jho /r. Oil J><H */ 
mmodrm2 1 ast 1 src, I• HOOR~ dst,src *' 
mendui) 1 I• EtJOM *I 

It. CMP dst!Rw,src!Ew •I 
cmdclZstruc public data( 
.cmpl0 1 2, 
sPecR 1 modw 1 s~ecE 1 mod•t 
msegflK 1 src 1 I• SEGFIX src •I 
mdbn,Juh, I• OB 38H •I 
mmodrm2,dst 1 src 1 I• MOURM dst,src •I 
mendm) i I• ENOM H 

end5module cmacl; 

MOUUlt INFORMATION: 

coot ARl:A SIZE 
CONSTANT AREA Silt: 
VARIABLE AREA SIZE 
MAXIMUM STACK SIZE 
ll26 LINt:S READ 
0 PROGRAM ERROR(S) 

OOOOH 
OZffH 
OOOOH 

" OOOOH 

t:NO Of Pl/M-H6 COMPILATION 

00 
7510 

OD 
00 
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lSlS-11 Pl/M-86 VZ.O COHPILATIUN af MODULE CMIC? 
UBJELJ MODULE PLACin J~ LM•cz.~~J 

1111~/"1 

CUMPlltR INVOKED ~V: :FO: CMAC2.PLM OlBJG OPTIMlli(l) O~TL(l0/~/8J) ~4Gl~10TH(lJ0) 

1 

18 I 

$title ("COOEMAC~O 1tFINITIONS - PA~r L") 
cmac2: 

I• 

modified 6116/81 R. Silberstein 

*' 
$include c:t1:macro.lit) 
$no list 
$include c:t1:cmdc<l.llt) 
$no list 

COPYRiGHT «J 1981. 1982, 1983 
DIGITAL RESEARCH 

$include c:t1:equals.lit) 
$nolist 

P. 0. BOX 579 
PACIFIC GROVE, t:A 93950 $include (:fl:cmac.lit) 

:in:> list 

dcl 

cmpsl 

SER.# ______ _ 

I• CHPS dst:~b,src:Eb •f 
cmacl2struc data( 
nilt2• 
specE 1 modb 1 specE 1 modb 1 

mnose9fix 9 res,dsl 1 /* NOSEGFlX ES 0 dsl •I 
msegflxesrc, I• SEGFIX src •I 
mdbn 1 0a6h 0 I• OB 0A6H •I 
mendm), I• ENUH •I 

I• CHPS dst:Ew,src:Ew •I 
cmacl2struc public data( 
.cmpsloZt 
specE,modw 1 specE,modw 1 

mnosegtlx,res,dst, I• NOSEGFIX ES 1 dst •I 
msegf lx,src, I• SEGFlX src •I 
mdbn 0 0;i7h, I• ilB OAJll •I 
mendm), I• ENIJH •f 

I• CHPSfl *I 
CHPS61 CHAC3SJRUC PURLJC lAlAC 

N[L,O, 
1106N,OA6tl, 
Hf NOH)• 

I• CllPSW •I 
CHPSWl CHAC3STRU( PUBLIC OATAC 

NiltOt 
1'106N,OA7ri, 
11 Etrn ro , 

- - -



PL/M-B6 ~OM?lLER 1 Cl SI_; 1 

......... ~ ~ 

Ci.HI} 

I• Cw!J •I 
cm<ic3struc pul•llc 
011,0, 
mdbn 1 99h, 
mendm) 1 

I• f)AA •I 
daal cmdc)struc public 

1111,0, 
mdbn,l7h 1 

mend;n), 

I* DAS •I 
dasl cmac)struc public 

n11,o, 
mdbn 1 2th, 
mendm), 

decl 

data( 

'* OR 9'.lti *I 

'* c lli.l 'I *' 
data( 

'* OB 2 lH *' '* ENO'! ti 

clataC 

,. OB 2f H *' ,. ENOM •I 

I• SEGFIX dst *' 
H OB OFEH •I 

I• OEC dst:Eb t/ 
cmaclOstruc dJla{ 
niltlt 
specE,modb, 
msegfl Xt dst, 
mdbn 1 0feh 1 

mmodrml1l1dst, 
1aend11) 1 I• MOORM l,dst *"r------------------------------~ I• ENOM t/ 

dec2 

oec3 

dill l 

I• SEGFIX dst •I 
/t OB OFFH •I 

COPYRIGHT© 1981, 1982, 1983 
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I• DEC dst:Ew •I 
cmaclOstruc data( 
.decl,11 
specE,modw 1 

msegftx1dsl1 
mdbn,Offht 
mmodrml 11 1 dst 1 

mendm), 
I• HOORM l,dst * 
I* ENOM •I SER.# ______ _ 

I• OtC dst:Rw •I 
cmacl2struc public data( 
.dec2,1, 
specR1u1od .. , 
mdbit, I• DB~r 5(9HJ,3(dst) •I 
mnumberbits 1 5 1 9h, 
mformalbits,3 1 dst,o, 
mendbit, 
menclm), 

I* DIV divisor:Eb •I 
cmaclOstruc uata( 
nil1lt 
spect 1 111odb, 
msegfix 1 divisor, 
mdbn,Of6ht 
mmodrm1 1 6 0 dlvfsor, 
mendm), 

I• OIV divisor:Ew •I 

I• SEGFIX divisor */ 
1* OB 6FH H 
I• MODRK divisor •I 
I• ENOM •/ 

div2 cmaclOstruc public data( 

~ !IP"::.;,;..i 1-- - -- - F---i 1-- _, 

t' /. i~: 

.__ j.._ -~ 'i 1o;. "' ~ 
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escl 

esc2 

escJ 

hlt l 

idtvl 

COIH:cOC!lu OU Tl.rr IIJNS - l'MU 2 

.di111,1. 
spec£ 11110 d.,, 
mse'Jf l x, Ji11i sor, 
mdlm,Ot7h, 
mmodrml,D,di11isor, 
menJm), 

I• jEGFIX uivisor ;/ 
/; i)rl 0f71l .. , 

I• MOORM &,ui11isor ~/ 

I• tNO'I ;/ 

I• ESC opcode:Db(0 1 63) 1 src:Eo •I 
cmac21struc ddta( 
nll121 
spec[), mo dht- daub le rang et-ntJmllerran .;e, o, & J, 
sPecE,modb, 
msegfix 1 src 1 I• SEGFlX src *I 

lfJ/o,/Hl 

I• 08{1 5(1JH) 1 J(o?cude(J)) •I mdblt, 
mnumberbits,5,lbh, 
mformalbtts,J,opcode,3 1 
mendb[t, 
mmodrm,,opcode 1 src 1 
mendm), 

I• MO~RM opcode 1 src •I 
I• END14 *1 

I• ESC ovcucte:Ob(01 6J) 1 src:Ew •I 
cmac2lstruc data( 
.escl12 1 
spec0 1 modbt-doubleran~e•numberrange 1 0,6J, 
sPeCEtmOdWt 
msegfix 1 src 1 I• SEGFIX src •I 

I• OBIT 5(1BH),J(opcode(3)) •I mdb It 1 

mnumberbits,51lbh1 
mformalbits 1 3 1 opcode 1 3 1 

mendbtt, 
mmodrm2 1 opcode 1 src1 
1Aendm), 

I• MOORl4 opcode 1 src •I 
1* ENO~ •I 

I• ESC opcode:Ob(0 1 6J) 1 src:Ed •I 
cmac2lstruc public data( 
.esc212 9 

specD 1 moJb•doublerange•numberr~nJe 1 0 1 6J, 
specE,modd1 
msegfix 1 src 1 I• SEGFJX src t/ 

I• OBIT 5(1BH),J(opcode(3)) •I mdbtt, 
mnumberbits,5 1 lbh 9 

mformalbits 1 J,opcodet31 
mendblt, 
mmodrml 1 opcode 1src 1 I• MODRH opcode 1 src •I 
mendm) 1 I• ENDH •I 

,. llLT ., 
c11ac3struc p1.1bli c data( 
niltOt 
mdbn 1 0f4h 1 

mendm )-, 

I• JOIV oivisor:tb •I 
cm~clOstruc data( 
niltlt 

,. ,. OB Or4tl 
ENOH •I 

•I 

specE:,111odb, 
msegflx,divisor, I• SEGFIX divisor •I 
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PL/H-86 COMPilER 

idiv2 

imull 

tmul2 

inl 

in2 

COJfhACRO urrI~ITIU~S - PA~T 2 

mdl>n 1 0t6ht 
mmodrml 1 1 1 divisor, 
mendm) 1 

/ 1 01:1 Or6tl to/ 

/t. MOuR~ 7,~ivisor *' 
I• fNtl"l •I 

I• IOIV divisor:tw 
cmaclOstruc public 
.101111,1. 

ti 
data( 

sp ecE, mo dw, 
msegfi~ 1 aivlsor, 
mdbn 1 0f7h 1 
mmodrml171divlsor, 
111endm) 1 

I* SEG~!X divisor *' 
It. OS Of 7ti •I 
/t HOORH 71divisor •I 

I• T~Ul mpller:Eb •I 
cmaclOstruc data( 
nil, 1, 
specE,modb1 
msegftx 1 mplier1 /t SEGFIX mplier •I 
mdbn 10f6h 1 I• 08 OF6H t/ 
mmodrml151mpller, /t MOORH 5,mplter •I 
11end11)1 /t ENilM t/ 

/t IHUL mplier:Ew t/ 
cmaclOstruc public data( 
.imull,1 1 

specE111odw1 
msegftx 1 mpltert I• SEGFIX mplier •I 
mdbn 1 0f7ht /t DB 0f7H t/ 
mmodrm1 15 1mplter, /t HOORM 5 1 mplier •I 
mendm) 1 I• ENO" t/ 

,. IN ds t :Ab, port :lb t/ 
cmac9struc data( 
n11,2, 
specA 1 modb,specO,modbt 
mdbn,Oe"h' I• OB OE4H ., 
mdbf 1 port 1 I• 08 port t/ 
mendm), ,. ENOM ., 
,. IN dst:Aw 1 port:Db •I 
cmac9struc data( 
.1n1,2, 
specA,modwospecO,modb 1 

mdbn 1 0e5h, ,. 08 OE5H ., 
radbf,port, I• OB port ., 
mendm), /t END" ., 
/t IN dst:Ab 1 port:~wCOX) •I 

in3 cmac8struc data( 
.1n2,2, 
specA 1 modb 1 

specR1modw+singlerange+reglster5ranqe,rdK 9 

mdbn,Oech, /t DB OcCH t/ 
mendm)• 

/t IN dst:Mw,port:RwCDX) t/ 
in~ cmac8struc public data( 

13/~/dl 
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PL/M-8b COMPlltR CIJUEIL<CRU ar. t'l!THW:. - PA1{f 2 l 0 /':I <l ! 

.ill3,2, 
sPeC~tlr1ntik1 

.specR,modw•singlerdn~e•registor$r~n;c,rdK, 

mdun 1 Oedh, I• DB 0.:011 .,., 
melld1;i), I* ENJH •I 

It- me dst :;:1:i •I 
incl cmaclOstruc data( 

inc2 

nil, 1 , 
specf,ruo<1h 1 
mse<JfiK1ust1 
mdtm 1 Ofeh 1 

mmodrml,O,dsl 1 

mendm), 

I* INC: dst:Ew t-/ 
cmaclOstruc data( 
.tnct,1, 
specE 11nodw, 
msegfix 1 ast 0 

mdbn 1 0ffn, 
mmodrm 11 0 1 dst • 
mendm), 

I• INC d.st:Rw •I 

I• SEbFlX dst •I 
I• DB Ot'Ut *I 
I• MOJRH 0,Jst •I 
I• i:NtHI •I 

I• SEGF1X dst •I 
I• OB OFFli •I 
I• HOORH 0 1 dst */ 
I• EN0'4 •I 

inc] cmacl2.struc public data( 
.inc21l1 
specR 0 modw 0 

mdbit, I• DBlf 5(081l) 1 3Cdst(0)) •I 

int 1 

mnumberbit.s 1 5 1 08h, 
mformalbits,3,dst,01 
mendblt 1 
mendm) 1 I• EN0'4 •I 

I* INT itype:Db •I 
CMac7.struc data( 
ni It l, 
.sp ecO, mo db 1 

mdbn 10cdh 1 

mdbf 1 itype 1 

mendm) 1 

I• OB OCOH H 
I* DB i type *I 
H ENDH •I 

I• INT itype:Ob(3) •I 
int2 cmac6struc public data( 

.intl,1 1 

specO,modb•sin~lerange 1 3 1 

intol 

mdbn,Occh, I* 08 OCCH •I 
mendm), I• ENOH •I 

I• INTO •I 
cmac.3struc 
011,0, 
mdbn,Oceh, 
mendm) 1 

I• TRET H 

public data( 

I• Oti OSE:H •I 
I• ENDH •I 
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Pl/M-H6 LOMPlllR COOEMACRd '>ft- T••HIOllS - p,rnT ! 

It<. ~ 

iretl cmac3struc public data( 
nil;O, 
mdbn,Ocfht 
mendm), 

I• J~ place:Cb *I 

I* !)[1 OCdl *I 
I* EtHlrt •I 

jal cmac7struc public data( 
nil1lt 
specC ,1110..ib, 

mdbn 1 77h 1 

mrelt>t1,lace, 
mendm)1 

I• JAE place:Cb •I 

I• llll 7711 *I 
I• RElrl place *' 
I• ENDl'I *I 

jael cmac7struc public data( 
n11,1, 

jbl 

specC,modb, 
mdbn 1 7:>h, I• llll /3ii •I 
mrelb,place 1 I• RElll place •I 
mendm), I• ENO~ •I 

I• Jll Place:Cb •I 
cmac7struc public 
niltlt 
specC, mo db 1 

mdbn,72h, 
mrelb 1 place, 
mendm), 

I• JBE place:Cb •I 

data( 

I• 08 72H •I 
I* RELll place •I 
I• EWlM •I 

jbel cmac7struc public data( 
nil 1 11 

j ex z 1 

j el 

spec(, mo db t 
~dbn,l6h1 I• DB 76H •I 
mrelb 1 place 1 I* RELll place •I 
mendm), I• ENDK •I 

I• JCXZ place:Cb •I 
cmac7struc public data( 
nil 1 l, 
spec(, modbo 
mdbn 1 0e3h 1 

mrelb 1 place 1 

mendm), 

I• JE place:Cb •I 
cmac7struc public 
ni 11 l t 

specC,modb, 
mdbn 1 74h, 
mrelb 1pl<tce 1 

mendm)o 

I• JG pl4ce:Cb •I 

I* DB OE 3H t-/ 
I• R(lll place •I 
I• HlDH H 

data( 

I• Dtl HH •I 
I• RELtl place •I 
I• ENlH H 

jgl cmaclstruc public data( 
011.1, 
specC11nodb, 

~ ~ ~ ~ ~ ~ 

1 ll I·~/ rl I 
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Pl/H-86 LOHPIL~R 

jgel 

COOOL\CQlJ Ui.:F n.rrr1Jll:i - l'.~k T J 

mdbn, 7th.1 

mrelb 1 µlaca, 
mendm)1 

I* !JS /Fil *I 
I• REL~ plac~ •I 
I• EiiOi'\ •I 

I* JuF place:Cb •I 
cmac7struc public data( 
nll,1 1 

spec( 1 mo db1 
mdbn 1 7ah 1 

mrelb,place, 
mendm) 1 

I• JL place:Cb •I 

I• OB mu *' 
I* RELB pltce •I 
I• ENDrt */ 

jll cmac7struc public data( 
oil,1 1 

Hel 

j mp 1 

Jmp2 

jmpfl 

Jmpf2 

specC,modb 1 

mdl;n 1 7ch 1 
mrelb ,pli1ce 1 

mendm) 1 

I• Oil 1Cti $/ 

I• RELB place •I 
I• ENDH -./ 

I• JLE place:Cb •I 
cmac7struc public data( 
nil1lt 
specC,modbt 
mdbn 17eh 1 

mrelb 1pl.Jce 1 

mendm) 1 

I• JHP place:Ew •I 
cmaclOstruc data{ 
ot l 1 lt 
specE 1 modwo 
mseqfix,place 1 

mdbn 1 0ffh, 
mmodrml 1 4 1 place 1 

rnendm)1 

I• Ob lEH •I 
I• RELB place *I 
I• ENOH •I 

I• SEGFIX place •I 
I• DB Offll •I 
I• HOD~H 41place •I 
I• ENOH •I 

I• JHP place:Cw •I 
cmac7struc public data( 
.jmpl,11 
specC 1modw 1 

mdbn 1 0e9h 1 

mrelw,pL1ce 1 
m"ndm), 

I• JHPf place:Hd •I 
cmaclOstruc data{ 
ni 1 tl, 
:.pec/'1 1 roo dd 1 

ms e g f i x, p lit c e 1 

mdbn,Offn, 
mmodrml,5,place, 
mendm) 1 

I• Dli OE9H *I 
I• RELW place •I 
I• ENDH *' 

I• SEGFIX place •I 
I• DB OFFH •I 
I• HODKH 51 µlace •I 
H ENDl'I •I 

I• JMPf pluce:Cd •I 
croac7struc public data( 
.j mp fl t1 1 

1'1/',/'lJ 
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~l/M-86 LOHPilcR 

jmpsl 

jnel 

jnol 

jnpl 

jnsl 

j ol 

CODEMAC~O JEiI~ITIUNS - ~~~f 2 

sp ecC 1 mo Jd • 
1udon, il.,,.h • 
mddf,place, 
mendm) • 

I• OJ OEAH *' 
I• OD ;>lace f!./ 
/t ENDi1 t/ 

/t JMPS t>lace:Cb t/ 
cmac7str~c public data( 
nlltlt 

/t Oil OE<HI t/ 
specC,111odb1 
mdbn 10ebh1 
10rel1>1placc1 
mencl;n) • 

I• Pilb place •I '* E1rnx •I 

/t JNE place:Cb t/ 
cmac7struc public data( 
nll,l, 
specC1modb1 
mdbn,75ht I• 
mrelb 9 place 1 ,. 
mendm>• ,. 
I• JNO place:Cb •I 
cmac7str~c public data( 
nil•lt 
specc, .. odbt 
mdbn 17lh 1 ,. 
111relbti1lttce, ,. 
ftlenda), I• 

/t JNP place:Cb t/ 
cmac7struc public data( 
nil, 1, 

OB 75tl $/ 
RHB plttce 
ENOlt •I 

DB lltl H 
RHli place 
ENOX ., 

/t OB lBH t/ 

•I 

•I 

specC,modbt 
mdbn,7bht 
mrelb,placet 
mP.ndm), 

/t REL8 plttce t/ 
/t ENO)! t/ 

/t JNS place:Cb t/ 
cmac7struc public data( 
ni l t l t 

specC, mo dbt 
mdbn 179h, ,. 06 19H •I 
mrelb,pl.Jce, ,. REL ii pluce ., 
111end111 >, ,. ENOH ., 
,. JO place:Cb •I 
cmac7struc public data( 
nil, I, 
specC t mo db, 
mdbn,70ht ,. 06 7011 ., 
mrelb,place 1 ,. RELS place *' mendm), I• ENOH •I 

I• JP place:Cb •I 
jpl cmac7struc public data( 

nil tl, 
specC,modbt 

l () / '.> / 1! ! 
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'* ){'. 1 f;,. ti *' mdLn,7dh 1 

mr-'lb 1 i--Lice 1 

mendm), 
I" II i_ Lcl µlace 

I* JS pldc~:Lb •I 
Jsl cmac7struc public 

nil tl, 
specC 1 moab, 
mdt.n,7dh, 

I• 

dil ta( 

I• 

f .'.OH .. , 

r} ti I tlH *' mreltJ, µl .1ce, 
mendm), '* Ri:'Ltt µIi.ice 

1ahf1 

ldsl 

I• LAiii' 11/ 

cmac3struc public 
nll101 

I• 

dat<1( 

ENON "I 

mdbn 1 'lfh 1 I• [)ti ':lFH 
mendm), I• ENOH 

I• LOS dst:Rw 1 src:Ed *I 
cmacl2struc public data( 
ni1,2, 
specR,modw,specE,modd, 

•I 

,,, 

+I 

*' 

msegfix,src, I• SEGflX src •I 

l es 1 

mdbn 1 0c5h 1 I• OB OC511 *I 
mmodrm2 1 ast 1 src 1 I• HOORH dst,src •I 
mendm) 1 I• ENOH •I 

I• LES dst:Rw 1 src:Ed •I 
cmac12struc public data( 
nil121 
specR,ruodw 9 specE 1 modd 1 

mseqftx 1 src 1 I• SEGfIX src •I 
mdbn 0 0c4ho I• [)B 0~4H 11/ 
mmodrm2odst 1 src 1 I• ~OOR~ dst,src •I 
mendm), I• ENOH •I 

I• LEA dst:Rw 1 src:~ •I 
leal cm<1clOstruc public data( 

nil,2 1 

specR,modw,specH,nomod, 
mdbn 1 8ah, I• DB 8011 "' 
mmodrm2 1 dst 1 src 1 I• HOORH dst,src •f 
mendm) t I* ENOH 11/ r------------------

lock I 

lodsl 

I• LOCK pref x •I 
cmacjstruc public 
nil,O•prefix~on, 

mdbn 1 0f0h, 
mendm), 

data( 

I• LOOS Sliptr:Eb •f 
cmac7struc data( 
nil 1 l, 
specE,modb 1 

msegflx,sl$ptr 1 

mdbn 1 0cach, 
ruend:n) , 

I* [)IJ OFDH *1 
I• EN[)H •I 

I• SlGFIX SJ$ptr •I 
I• Dfl O~CH ti 
I• EtrnH •I 
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PL/lt-H6 LOMPlltR 

19 l 

lods2 

., 
data( 

I* LJDS STlptr:Ew 
cmac7struc public 
.lo•1sl ,1, 
spt:cE,moow, 
msegft.xt s't $ptr, 
mdirn 1 0adh 1 

I• StG~IX SJ$ptr $/ 
I• Oil 01\dll *1 

mcndD1) t I• ENOll •I 

I• LOIJSR *I 
lOlSdl CHAClSJRUC PUBLIC 04JA( 

NlL,01 
HOnN,OACU, 
ltEtiOH), 

I• LOOSIJ *I 
LO~SWl 'MAC3STRUC PUOLIC ~ATAC 

NIL,Ot 
140oN,OADtlt 
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,. LOOI' pluce:Cb •I 

loo;» 1 cmac7struc public data( 
nil1l1 
specC,modb, 
mdbn 1 0e2h, ,. 
rarelb 9 place, I• 
mendm) 1 '* 
I• LOO PE place: Cb ., 

loo? el cmac7struc public data( 
niltlt 
specC 1 modb 1 

mdbn,Oelht ,. 
mr elb, "lace, I• 
mendm)t , .. 
I• LOOPNE place:Cb •I 

loopnel cmaclstruc public data( 
nt1,1, 
specC,modbt 

D6 OEltl ., 
RH6 plitce 
ENDll •I 

06 OEIH •I 
RHB pl<1ce 
ENOH •I 

mdbn 1 0e0h, I• OB OEOH */ 

'!If 

•I 

mrelb 1 plqce 1 I• RELB place •f 
mendm); I• END14 •I 

end$module cmac2; 

ltOOULt INFORMATION: 

CUDE AREA SIZE 
CUNSJANJ AREA SIZE 
VARlABLE AREA SIZE 
MAXIMUM SIACK SIZE 
8')2 LlNtS REllll 
0 PRObRAH EtRUR(S) 

OOOOH 
02CEH 
OOOOH 
OOOOH 

00 
7180 

OD 
00 

fl-~ 
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PL/M-U6 LOHPlltR 

ISIS-II PL/M-86 v2.o COMPJL~IJON ~r ~OJULE C~ACl 
OBJELT MODULE PLACtO IN LMAC3.JDJ 

-
l 11/ ~I ti 1 

CUflP.lltR 11\iVUKED ar: :FO: Crtt.C3.PLH Dl:Bt.IG Ol'T11Hll:(2) i)H.:.(10/5/dl) PAGd'lOlll(Iui)) 

1 

18 1 

$title C'CODt~ACRO OEflNITIONS - P~kf j•) 

cmac3: 
do; 

,. 
m3dified 6/16/81 R. Silberstein 

•I 

Sinclude C:tt:macro.lit) 
$nollst 
Sincluae C:t1:cmacd.lit) 
Snolist 

COPYRIGHT© 1981.1982, 1983 
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SER.#-------
dcl 

I• MOY dst:Eb 1src:Ob •I 
movl cmacl~struc data( 

nf 112, 
specE 1modb,specDtmi>dbt 
msegflx1dst, I• SEGFIX dst •I 
mdbn,Oc6ht I• OB OC6h •I 
mmodrml,O,dst, I• MOORM 01 dst •I 
mdbf,src, I• DB src •I 
mendm), I• ENOM •I 

I• HOV dst:Ew,src:Ob •I 
mov2 cmacl~struc data( 

.movl 12 1 
specEemodwesPecDemodbt 
msegfixedst, I• SEGFIX dst •I 
mdbn 10c7h, I• OB OClh •I 
mmodrmle0 1 dst 1 I• MOORM O,dst t/ 
mdwf,src, I• DW src •I 
mendm) 1 I• ENOl'I •I 

I• HOV dst:Ew,src:ow •I 
mov3 cmacl~struc data( 

.mov2,2, 
specE,modw,specD,mi>dw, 
msegflx1dst, I• Sl:GFIX dst •I 
mdbn 10c7h 1 I• OB OClh •I 
mm1>drml101dst1 I• HODRH 0 0 dst •I 
mdwf,src 1 I• OW src •I 
mendm), I• ENGH •I 

- - - -



PL/M-H6 LOMPILtR COUl~~CRO OEFJNITIJNS - pa~T 3 lC/'.>/~l 

I• HOV dst:~b 1 src:Db •I 
rnov4 cm~cl6struc dat~( 

mov 5 

mov!. 

mov 1 

mov8 

mov9 

.mov3 1 2 1 

specR,~odb1sPecO,modb, 

mdbi t 1 I• 
mnumberbits 1 5 1 16h 1 
mformalbits 1 J 1 dst,U 1 

O&JT 5(10J10R) 1 3(~st(0}) •I 

mendbi t 1 

mdbf,src, 
mendm)1 

I• Dd src fl/ 
I• E,-.014 •I 

I• HOV d~t:Rw 1 src!Db •I 
cmacl6struc data( 
.mov4 9 21 

specR 1 rnodw 1 specD,ruad~ 1 
mdbit 1 I• OBIJ 5(10111G),3(dst(0)) •I 
mnumberbits,5 9 17h 1 

mformalbits,3 1 dst,o, 
mendbi t 1 

mdwf,src, I• OW src •/ 
mendm) 1 I• ENOH •I 

I• HOV dst:Rw 1src:Jw •I 
cmacl6struc data( 
.mov5,2 1 

specR 1 modw 1 specD,rnodw, 
mdbitt I• 
mnumberbits 1 5 117h1 
mformalbits 1 31dst10t 

OUIJ 5(10lltB> 1 J(dst(U)) •I 

mendbi t, 
md,.f 1 src 1 

mendm), 
I• OW src •I 
I* ENDM •I 

I• MOV dst:Eb 1 src:Rb •I 
cmacl2struc data( 
.mov6,2t 
specE 1 modb 1 specR1modb1 
msegfix,dst 1 I• 
mdbn188h1 I• 

SEGFIX dst H 
[)8 38tl *' 
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mmodrm2,src,dst 1 I• 
mendm)1 I• 

HJDRM src 1dst •I 
ENDK •/ ._ ............................................................ ~ 

I• HOV dst:Ew 1 src:Rw •I 
crnacl2struc data( 
.mov1 1 2 1 

specE 1 modw 1 specR,modw, 
msegflx,dst 1 I• SEGFIX dst •I 
mdbn 1 89h, I• OB 89H •I 
mmodrm2 1src 1dst1 I• MOORM src,dst •I 
mendm) 1 I• ENDH •I 

I• MOV dst:Rb,src:Eb •I 
cmdcl2struc data( 
.mov8 1 2 9 

specR 1 modb 1 specE 1 modb 1 

msegftx1src, I• ScGrIX src •I 
md~n18ah1 I• DB H~H •I 



PL/H-H6 LOMPILtR 

mo11l0 

mo11 l l 

mov12 

10011 l .l 

mo1114 

mo11 IS 

1nmodrm2 1 dsl 1 src, 
mendm) 1 

'* .".uf11CI ,js t, src ''I 
I• l llOtt '>I 

I• MUV dst!Rw,src:cw •I 
CfficiC12strUC Jatd( 
.mov9,2, 
specR,mod~1specE,modw1 

msegfix,src 1 I• SEGFIX src •f 
mdbn 1 8bha I• OB 8Rh •I 
mmodrm2 1dst 1 src, I• HOORH 1st 1 src •I 
mendm), I• ENDM •I 

I• MOV dst:Ew 1src:S •I 
cmacl2struc data( 
.movl012 1 
specE,modw 1specS 1 nomod 1 
msegfix 1 dst 1 I• SEGFIX dst •/ 
mdbn18ch1 I• Oij SCH •I 
mmodrm2 1src 1 dst 1 I• 11ilORM, src 1d,;t •I 
mendm) 1 I• ENOH •I 

I• HOV dst:Sd(ES) 1 src:tw •I 
cmac13struc data( 
.mo11ll121 
specS 1 modd•singlerangetregisterranJe1res 1 
specE 1 modH 1 

msegfix 1 src 1 
md~n 1 8eht 
mmodrm2,dst,src, 
mendm), 

I• SEGfllC src •I 
H 06 BEU •I 
I• HOORH dst 1src t/ 
I• ENDH •I 

I• HOV dst:So(SS10S)1src:Ew •I 
cmacl4struc data( 
.mo111212t 
specS 1 ~oad•doublerange•registerrcinq~,rss 1 rus 1 
specE 1 mod,., 
ms e')f ix, srct 
mdbn 1 Beh 1 
mmodrm2 1 dst 1 src 1 
mendm) 1 

I• SEGFIX src •I 
I• OR BEH •I 
I• HODRH dst 1src •I 
I• ENOH •I 

I• MOV dst:Ab,src:xb •I 
cmacllstruc data( 
.mo111312 1 

specA,modb,specX 1 modb1 
msegflx 1 src 1 I• SEGFJX src •I 
mdbn,OaOh1 I• 08 OAOH •I 
mdaf 1src, I• OW src •I 
mendm), I• ENOH •I 

I• HOV dst:AH 9 src:Xw •I 
cmacllstruc data( 
.movl4 1 2 1 

specA 1 modw,specX 1 mod~ 1 
msegftxosrc, I• SEGFJX src •I 
mdLn.Oalh 1 I• DB OAlH •I 
mdwf,src, I• OW src *I 

} I; I~ I H 1 
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Pl/H-B6 LOMP1LER 

mo11l6 

mo1117 

mo11sl 

mo11sl 

mendm), 

I• MOV dst:Xb,src:Ab •I 
cmacllstruc Jata( 
.mo1115 1 2, 
specX 1 modb 1 specA 1 mod~, 
msegfix1dsl1 I* SEGfIX dst *' 
mdbn,Ou2ht '* 18 042H *' 
mdwf 1 dst, I• DW dst *' 
mendai) 1 

I• HOV dst;Xw 1 src:~w *' 
cmacllstruc public data( 
.mo1116,21 
specX,modw,specA,modw, 
msegfix,dst, I• ScGflX dst •I 
mdbn,Oa3ht I• 08 OA3H */ 
mdwf,dst 1 I• OW dst •I 
mendm), '* ENOH •f 

I* HUVS SISptr:Eb 1 JJSptr:Eb •/ 
cmacl2struc data( 
ni I. l t 
specE 9 modb 1 specE,moda, 
mnosegflx 1 res 1 si$ptr 1 I• NJSEGflX Ei 1 Sl$ptr •f 
msegfixtdiSptr, I• SEGFIX OI$ptr •I 
mdbn 1 0a4h, I• 08 OA4H •I 
mendm), '* ENOM •I 

I• MOVS SI$ptr:Ew,Ol$ptr:Ew •I 
cmac12struc public data( 
.mo11s1,2, 
sPecE,modw,specE,modw, 
mnosegfix,res,sl$ptr 1 I• NOStGFJX ES,)J$ptr *' 
msegftx 1 di$ptr, '* ScGfJX OJ$ptr *I 
mdbn 1 0a5h 1 I• 03 OA5H •I 
mendm), I• END" •I 

I• MOVSB •I 
HOVS61 CHAC3STRUC ~UBLIC OAJAC 

IHL,O, 
HDBN 1 0A4tl, 
MENOM) 1 

I• '10VSIJ •I 
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mull 

/'IOBNt0'-5H 1 

HENDH) t 

I• HUL mplier:Eb *I 
cmaclOstruc data( 
ni i.1, 
specE 1 modb 1 

msegfix1mplier1 
mdbn,Of6ht 
mmodrml 1 4,mplter, 

PACIFIC GROVE, CA 93950 
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I• SEGFlX mplier •I 
1* 06 OF61t *I 
I• HOJ~H 4 1 mµlier •I 

l0l~/~1 
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mendm)• 

I* ~UL mpli~r:Lw •I 
mul2 cmaclO~truc puLlic data( 

.mull,l, 
s.pect 1 modw, 
ms.e\Jflx,mplier, 
mdbn,Of7h, 
mmodrml,4,hlpller, 
mP.ndm) 1 

I• NtG ds.t:F.b •I 
negl cmaclOstruc data( 

ni1 1 1 1 

spect,modb, 
105.'!<JfixtclS.lt 
mdbn,Of6h, 

neg2 

~ 

nop 1 

notl 

not2 

mmodrm I, J,clst 1 

n1endm) 1 

I• Ni:G dst :Ew *' cmaclOstruc public 
.negt 0 1, 
specE,modw 1 
msegflxo dst, 
mdbn 1 0f7h1 
mmodrml 1 3,ds.t, 
mendm), 

I• NOP ., 
cmac3struc public 
nil to, 
mdbn,90h 1 
mendm), 

I• HOT dst:Eb •I 
cmaclOstruc data( 
nil,11 
specE 1111odb1 
msegfixodst, 
mdbn 0 0f6h, 
mmodr111 l1 £,d st, 
mendm), 

I• NOT dst:E1• •I 
cmaclOstruc public 
.notl,11 
specE,modw, 
msegfixoJst, 
mdbn 10f7h 1 
mmodrml 12,ast 1 
mendm), 

I• SEGFIX mplior •/ 
I• 03 Or7H *I 
I• MOUAH 4tmnll•r •I 
I• ttJlHI •I 

I• SEGFIX as.t ~/ 

I• OB Ofbli •I 
I• HOORH J•dst •I 
I• ENOH •I 

data( 

I• SE(jfl X dst •I 
I• OB OF1H •I 
I• f'IOURH ] , dst •I 
I• ENOM •I 

d11taC 

I• 08 90H •I ,. tNilH •I 

I• SEGFIX d st •I ,. OB Of61i •I ,. HOUR/II 2,dst •I 
I• ENDH ., 

d<ata( 

,. SEG!"l X d st •I 
I• OB Of1H *' I• l'IOORK 2, dst ., 
I• ENOl1 ., 

I• OR dst:t:b,src:Ob •I 
orl cmacl4struc d;i ta ( 

nil121 
specf,modb,specO,modb, 

l'l/:>/til 

cce/IJV\· r& 1 _() v. 3 
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mse!Jfix, dst, 
mdlrn,80h, 
mmodrm1,1,ast, 
mdbf 0 src, 
mendm), 

I• S~Gfli j~t •! 
I• Ou llOh •I 
I• MOOR~ 1,dst •I 
I• DB ::.re •I 
I• ENDH t;/ 

I• OR osttcw,src:Od •I 
orl cmacl4struc data( 

.or1,2, 
spect 1mouw 1spec0 1 modw, 
msegfix1dst 0 I• SEGFIX dst *' 
mdbn,8lh 1 I• DB HlH •I 
mmodrml11 1dst, I• HOORH l,dst •I 
mdi.f,src, I• !HI src •I 
mend11), I• ENDH •I 

I• OR dst:~w,src:Db •I 
or3 cmacl4struc data( 

.orz,2, 
specE,modw,specO,modb, 

or't 

msegfix,dst, I• SEGFIX dst •I 
mdbn181h, I• DB 81H •I 
mmodrml 1 l,dst, I• "ODRH 11dsl •I 
md.f 1src 1 I• DW src •I 
mendm), I• ENDK •I 

I• OR dst:Ab,src:Ob •I 
cmac9struc data( 
.orJ,2, 
specAemodb 1spec0 1 modb 1 

mdbn,Och, I• Ob OCH •I 
11dbf 1src, I• 08 src •I 
mend11), I• ENDH •I 

COPVR:GHT © 1981.1982. 1983 
DIGITAL R£SEAHCH 

P. 0. BOX 579 
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10/'../lll 

I• OR dst:Aw 1 src:Ob •I 
c11ac9struc data( 
.or4,2, 
specA 1 modw1spec01modb1 

SER.# ______ _ 

mdbn,Odh 1 I• 08 OOH •I 
mdwf 1 src 1 I• OW src •I 
mendm) 1 I• ENDK •I 

I• OR dst:Aw,src:Ow •I 
or6 cmac9struc data( 

.ors,2, 
sPecA 1 modw 1 specD1modw, 
mdbn 10Jh, I• OB OOH •I 
md~f,src, I• OW src •I 
mendm), I• ENDM •I 

I• OR dst:Eb,src:Rb •I 
orl cmacllstruc d~ta( 

.or6,2t 
specE,modb,specR,modb 1 
msegfix1 dst, I• SEGFIX dst •I 
mdbn,08h 1 I• OB 08h •I 
mmodrm2 1src1dsl1 I• MODRH src,dst •I 

6 



- -
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mern1m) • 

I• OR ust:tn,src:R. •I 
orB cmdcl2struc data( 

.or7,2, 
specE,mod~ 1 specR 1 mod~ 1 

or9 

orlO 

Ol.lt} 

out2 

Ol.lt J 

01.114 

ms~gffx,Jst, I• SlGr[X dst •I 
mdbn 0 09h, I• Od 09h •I 
mmodrm2,src,dst, I• MOORH src 1dst *' 
mendm), I• ENO~ •I 

I• OR dst :i{b 1 src:Et> •I 
cmacl2struc Jdtd( 
.orll,? 1 

specR,~odb 1 specE 1 modb 1 
msegfix 1 srct I• SEGFIX src •I 
mdbn 1 0.,h 1 I• !Hl Ollh •I 
mmodrmL,dst 1 src, I• HOD RH dst 1src 
mendm), ,. ENO/I •I 

I• OR dst :Roo src:E,. •I 
cm<1cl2struc Pl.lb 1 i c data( 
.or91 2, 
specR,modn 1specE 1mod,., 
msegfix 1 src 1 I• Si:GFIX src •I 
mdbn 10bh, ,. Oll oah •I 
mmodrm2 1 dst,src 1 ,. /'l[)ORH dst,src 
mendm), ,. 
I• OUT dst:Obosrc:Ab •I 
c111<1c'lstruc dal3( 
nil121 
specO,modb 1 specA 1 modb 1 

ENDll •I 

mdbn,Oe6h, I• Ob OE6H •I 
mdbf1dst 1 I• Oil dst •I 
mendm), I• ENOH •I 

I• OUT dst:Ob,src:A,. •I 
cmac9str1.1c data( 
.01.1ll 121 

spec0 1 modb 1 specA,mod,., 
mdbn,Oe7h, I• 06 OElH •I 
mdbf,dst 1 I• Oil dst •I 
mendm), I• ENOH •I 

I• OUT dst:RwCOX),src:At> •I 
cmocBslr1.1c ddta( 

*' 

•I 

.outL,L, 
sPecR,modwtsin~lerangetregisterrana~,rdxo 
specA 1 modb 1 

mdbn,Oeel\ 1 

mendm) 1 

I• Ob OEt:li •I 
I• ENOH •I 

I• OUT dst:Rw(~X),src:Aw •I 
cmac8str1.1c p1.1blic data( 
.outJ,2, 
specR,modw*singlerange•registerranye 1 rdx 0 

111 / S I« l 
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,..,. ~-·-'@ 

popl 

pop2 

pop] 

~peCAtfilOd·~1 

mdbn 1 0efh 1 

menJm) 1 

I* POP dst:Ew •I 
cmaclOstruc aata( 
nil ,t, 
specE 0 n;od..,, 
mse.1fix1 dsto 
mdbn,8fh1 
mmodrml 1 0 1dst 1 

mendro) 1 

I• POP dst:SaClS) •I 
cmacl6struc data( 
.popl,I, 

I* Ob J~f-U *I 
I• t:r.Oi-1 •I 

I• Si:G"'J.X dst */ 

H OB 8FH *' 
I• HJORH 0 1 dst */ 
I• tNOM •I 

specS1modd*sinuleran~e*registerran9e,res, 

COPYRiGHT <D 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

mdbit 1 I• OBIT 3(01,l(dstCO)),J(J) •I 
mnumberbits 0 3 10 0 

mformalbits 1 2 1 dst,O, 
mnumberbits 1 31 71 

mendoit 1 
mendm), I• ENO~ •I 

I* POP dst:SdCSS,OS> •I 
cmacl7struc data( 
.pop2,lt 
specS,modd*doublerange*reglsterrange 1 rss 1 rds 1 

mdbit, /* OBIT 3(0),,(dst(0)} 1 J(7) *' 
mnumberbits 1 3,0 1 
mformalbits 1 2 1dst,0 1 

mnumberblts 1 31 7 1 
mendbit 1 

mendro) 1 

I• POP dst:Rw •I 

I• l:NOM •/ 

pop4 cmacl2struc public data( 
.pop3 1 it 

pop t 1 

pushl 

~ 

specR 1modw, 
mdbit, I* OBH 5(010llu),J(dst(0)) •I 
mnumberbits,5,0bh, 
mformalbits,J,dst,0 0 

mendbit 1 

mendm), I* ENOM •I 

I• POPf H 
cmacJstruc public data( 
n11,o, 
mdbn19dh, /* OB 9JH •I 
mendru), I• ENOM •I 

I• PUSH dst:Ew •I 
cmaclOstruc data( 
ni 11 l I 

specE 1 moow 1 

msegft x1dst1 
mdbn 1 0tfh 1 

~ ~ Ii-- ·~ 

I• Sf&FIX dst •I 
I• OB OFFH •I 

~ !'---l ~ ~ ~ ...... ~. i:- '~ ~ ~ ~ ti .. ·~ ~ 



-
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Pllsh2 

1..00£·1ccrn ucrrnrrrur1~ - PA1d l 

ou:iodrml, 6, ds t, 
mend1i1), 

/t PUSH Jst:Srt t/ 
cmJcl5struc data( 
.pushl,1, 
sp~cS,1noJd, 

/t H00~rl 6,dst •/ 
I• Ulln *I 

mdbit, I• DBiT 3(0),l(Jst(0)},3(6) t/ 

Pllsh3 

mnumlJerhits,J,O, 
mformalbtts,2,ost,O, 
mnumberbits 1 3,6 1 

mendbit, 
mendm), I• ENOM •I 

I• PUSH dst:Kw t/ 
cmac12struc public data( 
.push.?, J, 
specR,moJ .. , 
mdbit, I• OOH 5(010lrJlD,1Cdst(0)) t/ 
mnumberbits 1 5,0ah 1 

mformalblts 1 J,dst 1 0 1 

mendblt 1 

mendm), I• ENOH •I 

I• PUShF •I 
pusbfl cmacJstruc public data( 

011,0. 
mdbn1'1ch, I• OB 'H.H •I 
mendm); I• ENilH */ 

1 end$mod1.1le cmac]; 

KOUULt lNFURMAfION: 

coot ARtA SIZE 
CONSTANJ AREA SIZE 
YARIA~LE AREA SIZE 
HAXIHUH STAC~ SIZE 
780 LINES REAO 
0 PROGRhH ElROR(S) 

END O~ Pl/M-86 C~HPILATION 

000011 
02CC ti 
000011 
OOOOJi 

OD 
7160 

00 
00 
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lSJ.S-11 l'l/M-86 v2.o COMHL\flllll fk l''.nUULf CM~L4 

OHJtCJ MUOUlt PLA~EO IN CMAC4.0KJ 

10/:;/al 

CUHPA.ltR !NVOKtO BY: :fo: cn.~C4.Pl'1 DLAUG OPJI~Ild2} Oi.TL(t.1/5/Gl) Pr,GUfl)J;j(ll)Q) 

1 

111 

Stille c·roOEMAC~n OtF&N!T!ONS - PART 4") 
crnac4: 
do; 

'* 
moolfied 6/16/81 R. Silberstein 

*' 
$include c:t1:mdcro.ltt) 
$no list COPYR·GHT © 1981.1982, 1983 

DIGITAL RESEARCH 
$include (:ft:cmacd.lit) 
$no list 
$Include (:ft:equdls.lit) 
$n:>list P. 0. BOX 579 
$include c:t1:cm4c.lit) 
$noltst 

PACIFIC GROVE, CA 93950 
SER.# _____ _ 

dcl 

I• RCL dst:Eo,count:)b(l) •I 
rcll cmacl3struc data( 

nil121 
spect 1 modht 
spec0 1 modb+sinyleran~e•numoerSranqe 1 1 1 
msegfix1dst1 I• SEGflX dst •I 
mdbn 10d0h 1 I• 06 OOOH •/ 
mmodrml,2,dst 1 I• MOORM 21 dst •I 
mendm)1 I• ENOH •I 

I• RCL dst:Ew 1count:Ob(l) •I 
rcl2 cmdcl3struc dald( 

.rcll121 
specE,modw1 
spec0 1 modb•sinylerange•numoerSrange 1 1 1 
msegfix1dsl1 I• SEGFIX dst •I 
mdbn 1 0dlh 1 I• OB OOlH •I 
mmodrml 0 2,dst 1 I• MJORH 2 1 dst •I 
mendmlt I• ENOM •I 

I• RCL dst:Eb,count:Rb(Cl) •I 
rcl3 cmacl3struc data( 

.rcl2,2 1 

specE,modb 1 

specR,modb•stnglerange•register$range,rcl, 
msegfix,dst, I• SEGFIX dst •I 
mdbn,Od2h 1 I• 06 002H •I 
mmodrml 9 2 1dst, I• MDORH 2 1dst •I 
n1enctm) 1 I• ENDM •I 

- -



PL/H-86 ~OMP!LlR 

I• RCL dst:[w,count:~b(CL) *' 
rcl4 cmacl3struc pu~lic d~taC 

rcrl 

rcrZ 

rcr3 

rcr4 

repl 

.rcl3121 
specc, r.1odw1 
speci 0 rnodb•sinyler~nJe•reyisterlran1d,rcl, 
mse1fix1dsl1 /t S[GfIX dst. *' 
mdbn,Oa3h1 /t Ou OD3H t/ 
mmodrml,Z 1Jst 1 I• MGORH 21dst •I 
mendm) 1 It ENDH ti 

I• RCR dst:Eu,count:~b(l) •I 
cmacl3struc data( 
nilt2t 
specE11no<l"• 
specD1mo~b•sinulerange•numoerSrang~ 1 1, 
msegfix 1dst 1 I• SEGflX dst •I 
mdbn,OJ0h 1 It 08 UODH t/ 
mmodrml131dst1 /t HOOKM 3 1 dst •I 
mendm) 1 /t ENOH •I 

/t RCR dst:Ew 1count:ObCl) t/ 
cmac13struc data( 
.rcrl1l1 
specE,roodw, 
spec01moJb•slnglerange•numberSran~etl1 
msegfix 1 dst, I• SEGrIX dst •I 
mdbn,Odlh 1 /t 08 OOlH t/ 
mmodrml 9 3,Jst, /t MOORH 31dst •I 
mendm) 1 /t Et!iOll t/ 

/t RCR dst:Eb 1count:RbCCL) t/ 
cmacl3struc data( 
.rcr21l1 
sp ecE 1 mo db 1 
specR 1modb•singlerange•registerSrange,rcl, 
msegflx 0 dst 1 I• SEGfIX dst •I 
mdbn 10dZh 1 It OB OOZH t/ 
mmodrml 9 3 1 dst, I• MOORH ledst t/ 
mendm) 1 /t ENOM t/ 

I• RCR dst:Ewecount:RbCCL) t/ 
cmacllstruc public data( 
.rcr31 l 1 

spect 1 modw 1 
specR,modb•stnglerange•reglsterSranqe,rclo 
msegfix 1 dst 1 I• SEGFIX dst •I 
mdbn,Odlht I• 08 OOJH t/ 
mmodrml 1 l 1dst, I• MGORM 31dst •I 
mend111>1 I• Et41JM *' 
I• REP PRHX t/ 
cmaclstruc public 
nil,O•µrafix$on, 
mdbn,Oflht 
mendm)• 

/t REPt PRlfX •I 

data( 

I• UB OFJH •I 
I• ENOM t/ 

lQ/~/Jl 
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re1>el 

coot 'HCHU ilti' Th fl r ,J~:5 - PU r 4 

cmac3struc public duta( 
niltO+pr~fix~on, 

ffidbn,ntJh, I• oa nrJM •I 
mendm) 1 /f' ENO~ •I 

I• RiPhE PHEiX •I 
repnel cm•cJstruc public datd( 

ni lt O+prefixl>on, 
mdbn,Oi?h, I• oq Or2H •I 
men<1m>1 I• ENOH •I 

I• RET dst:Ob •I 
retl cmac7struc dutd( 

nll,l, 
spec0 1 moclb 1 
mdbn 1 0c2h, 
mdwf1<1!.t1 
••endm), 

I• RET 'dst :nw •I 
ret2 cmac7struc duta( 

ret3 

retfl 

retf2 

retf3 

.r.at1,1, 
specD,modw, 
mdbn,Oc2h1 
mdwfodst, 
mendm), 

I• RET •I 
cmac3struc 
.ret2,o, 
mdbn,Oc3h, 
mendm), 

public 

I• REJF dst:Ob •I 
cmaclstruc dut<1C 
n11,1, 
specD,modb 1 
mdbn,Ocah 1 

mdwf 1dst 1 

mendm), 

I• RETf dst:uw •I 
cmac7struc du ta( 
.retfl,t, 
sp<:cD 1 modw, 
mdbn 0 0cah 1 

mdwf 1d:>t 1 
me11dm), 

I• llETF •I 
cm<.c3struc publ le 
.retf2,0, 
mdbn,Ocbh, 
mendm), 

I• Dll OC21I •I 
I• l>W dst •I 
I• ENUH •I 

I• DB OC2tl •I 
I• DW dst •I 
I• ENDH •I 

ddta( 

,. DB OCJH ., 
I• EN014 •I 

I• DB Ot;IUI •I 
I• DW dst *' I• ENOI! ., 

,. DB OCAU ., 
I• JW ds t •I 
I• ENOH ., 

data( 

,. OB OC3H •I ,. ENOM "' 
I• ROL dst:Eb,cou11t:Jb(l) •I 

roll cmacl3struc data( 
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rolZ 

roll 

rol~ 

ror-1 

ror2 

COUENAC:tu JfrliHTIUIJS - PA.d 4 

nil1Z1 
~pect:,.nod1J1 

5pecD1mndb•sin~ler4n1e•numberiran1~.1, 

mseqfix 1 Jst 1 /t StGFIX dst •/ 
mdbn,OdOh, /t 08 OOOH •I 
mmodrml 10 1 Jst1 /t ~OOR~ Oodst ~/ 
mendm), I• END~ •I 

I• ROL dst:E~,count:lb(l) •I 
cmac13struc data( 
.ro11,2, 
specE 1 modw 1 
spec01modb•sin~lerangetnumber$ran1e,1 1 
msegfix 1ost1 /t SEGFIX dst t/ 
mdbn,Odlh, /t 06 O~lH t/ 
mmodrm1 1 0,dst, /t HODKH 01 dst t/ 
mendm) 1 /t ENDK t/ 

/t ROL dst:Eb 1 count:RbCCL) •I 
cmacllslruc data( 
.ro12,2, 
specE 1 modb 1 

specR 1 modb•singlerange•reglster$ran1e1rcl, 
msegfix 1 dst 1 I• SEGFIX dst •I 
mdbnt0d2h 1 /t 08 OD2H t/ 
mmodrml 1 0,dst 1 I• HODRM 01 dst •I 
menda1) 1 It ENOH •I 

/t ROL dst:Ew 1 count:~bCCL) •I 
cmacl3struc public d4ta( 
.roJJ,2, 
specE1111od1,.. 
specR 1 modbtsinglerange•register$range,rcl, 
msegfix 1 dst 1 /t SEGFIX dst •/ 
mdbn,Od3h 1 /t 08 OD3H t/ 
mmodrml 1 0,dst, /t HOORM 01dsl t/ 
mendm) 1 I• ENDM t/ 

I• ROR dst:Eo,count:Jb(l) •I 
cmacl]struc data( 
nil121 
specE1modb1 
specD 1 moJb•sin~lerange•number$range 1 1 1 
mseqflx 1 dst 1 I• SEGFIX dsl t/ 
mdbn,OdOht I• 08 OOOH •I 
mmodrml 1 1 1 dst; I• HOORH 11dst •I 
mendm) 1 /t ENDM •I 

I• ROR dst:Ew 1 count:)b(l) •I 
cmacl3s~ruc data( 

spect:,moaw, 
sifec0 9 modb•singlerange•number$range 1 1, 
rnseqfix 1 dst, /t SEGFIX dst t/ 
mdbn,Oolh, /t 08 OOlH •I 
mmodrml 1 1,dst 1 I• HOORH 1 1 dst •I 
mendm) 1 I• ENOM t/ 

] lJ/ ~:/Bl 
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ror J 

ror~ 

sahf 1 

sall 

sal 2 

sal3 

- - -
I• RQq Jst;i~1count:~b(CL) •I 
cmaclJ~truc data( 
.ror2,2, 
specE 1 modb, 
specM,moJL•sinuleranJe•register$ranJ~trcl 1 
msegfix,dst, I• ScGflX dst tr/ 
mabn,Oa2h, I• OB ~02H •I 
mmodrm1 1 1 1 Jst, I• HJOMM 1 1 d~t •/ 
mend~}, I• ENDM •I 

I• ROR dst:f:w1count:Rb(CL) •I 
cmaclJ~truc public data( 
.ror3,2, 
specl:,L>odw 1 

specR 0 rnoJb•singleranye•register$ran~e,rcl, 

mseafix,dslt I• SEGflX dst •I 
mdbn 1 0a3ht I• OD ODJH •I 
mmodrml 1 1 1 ust 1 '* HODMH 1 1 dst *' 

10/~fdl 

me ndm} , I* E ll0/4 •I ..------------------, 

I• SAllf •I 
cmac3struc 
nil t 0 • 
mdbn 1 9eh 1 
mendm) 1 

public data( 

I• 06 9i:H •I 
I• ENlHI •I 

COPYRIGHT <0 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
I• SAL dst:Eb,count:Ob(l) •I PACIFIC GROVE, CA 93950 

SER.# ______ _ cmacl3struc data( 
nil,2, 
spbcl:,rnodb, 
spec0 1 modb+singleran~e•number$rang~,1, 
msegflx,dst, I• SEGfIX dst •I 
mdbn,OdOht I• OU ODOH •I 
mmodrmlt~•ast, I• MOOR~ ~,dst •I 
mendm), I• EHOM •I 

~ 

I• .SAL dst:Ew,count:Ob(l) •I 
cmaclJstruc data( 
.sal1 1 2 1 

specE 1 111odw 1 

spcc0,modb•singlerange+numoer$range 11, 
msegflx,Jst, I• SEGflX dst $/ 
mdbn,Odlh, I• OB ODlH •I 
mmodrml 1 41dst, '* MOOR~ 4 1dst •I 
mendm), I• ENDM •I 

I* SAL dst:Eb1count:RbCCL) •I 
cmaclJstruc data( 
.sal2,2t 
specE1rnodb 1 
sPecR1mQdb•singlerao~e•register$r~nge,rcl, 

msegffx1dst1 I• StGfIX dst •I 
mdbn 1 0dlht I• OU OD2H •I 
mmodrml,4,dst 1 I• HODRH 4 1 dst •I 
mendm), I• ENDM •I 

- - -
" 



PL/M-H6 CO~P!LtR 

sal It 

sar2 

sarJ 

sar~ 

sbill 

,..... ,....... ~ 

I• SAL dst:Ew.count:~b(CL} *I 
cmacl3struc pu~lic data( 
.s.:.13, 2, 
specl,mod"• 
specR 1 m~Jb+sinulerJnqe•registerlrJnjctrcl, 
mse<JflJ1tdst, I• SEGffX dst *' 
mdon.Od3h, I• ~J 0~3H •I 
mmodrml 9 4,ast, /t MOORM 4,dst *' 
mendm) 1 /t ENOM ti 

I• SAR dst:Eb,count:lb(l) •I 
cmaclJstruc data( 
nil 9 2, 
specE,modb, 
specO,moJbtsin~lerangetnumberSr1n1e,1, 

msegflx,dst, I• StGFJX ast •I 
mdbn,OdOh, I• DB 010H •I 
mmodrmltltdst1 I• ~CORH 7,dst •I 
mendm), I• ENOM •I 

I• SAR dst:Ew,count:Jb(l) t/ 
cmSclJstruc data( 
.sar1,2, 
specE,111odw, 
spec0 9 modbtsinuleran<Je•number$ran~e,1 1 
msegfix 9 dst, I• StGFTX Jst t/ 
mdbn,Odlh, I• DB ODlH •I 
mmodrml 9 J,dst, I• MOORM 7 9 dst *' 
mendm), I* ENDH ti 

I* SAR dst:Eb,count:~b(CL) •I 
cmac13struc data( 
.sar2 9 2, 
specE 9 modb 0 

specR 0 modbtsingleranJetregister$ranqe 1 rcl 1 
msegfix1dsto I• SEGFIX dst •I 
mdbn 1 0d2h 1 I• DB 002H •I 
mmodrml 0 7 9 dst, /t HOORH 71dst •I 
mendm), I• ENOH •I 

I• SAR dst:Ew 1 count:Rb(CL) t/ 
cmac13struc public data( 
• sar 3 • 2, 
specE 9 modw 1 

specR 1 mGdb+singleranJetreqister$ranqe,rcl, 
ms~gflx 1 dst 1 I• StGFJX dst •I 
mdbn,Od3h 1 I• DB 003H t/ 
mmodrm1 1 7,dst, I• HOD~H 7 9 dst •I 
mendm), I• ENOM t/ 

I• SBR dst:Eb 1 src:>b •I 
cmacl4struc data( 
ni lt 2t 
specE 9 modbo 
sp ecD, mo db 1 

msegfi x, dst, 
mdbn,80h, 

~ ~ ;..........i 

I• StGFIX dst •I 
I• DB 8011 $/ 

~ ~ ~ 

1 1J I~ I Bl 

-----------------· 
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PLIH-86 LOHP1Ll:R 

sbD2 

sbb3 

sbb4 

sbb5 

sbb& 

sbb7 

- -
CODi:MACRO uff;'jififJllS - t'ii1d 4 

111raodr:n 1, J,.JC>t, '* 11u0i{:>! 3, Io> t •I 
mdbf 1 src, '* O·l :.re *' n.endm), I• E .rn:1 •I 

It. sug d~t:[~ 1 src:lb •I 
Cll\''lC14strue ddta( 
.:s.bb 1, 2, 
,;peel, n10 Jw, 
,;peeD • m<J db 1 
msegfix.Jst, I• SEt;FJX ds t •I 
mdbn 1 8lh 1 I• OB tl l 11 •I 
mmodrmlt31dst1 I• MOOKM JI <:f st •I 
mdwf 1src 1 I• ow src •I 
mendm), I• EttDH •I 

I• Sb3 dst:Ew,src:Osb •I 
cmdcl4struc data( 
.sbb2, l 1 

spec!:• mo <h•t 
spec0 1 r.iodsb 1 

msegflx 1dst, 
mdbn,9Jh, 
mmodrml131dst1 
mdbf 1 src, 
mendm)1 

'* SBB dst :Ew,sre :ilw 
emact4struc data( 
.sbb3121 
specE 1 raodw, 
specO,modw, 
msegflx,dst, 
mdbn,8lh1 
mmodrml 1 J 1 dst, 
mdwf,src, 
mendm) 1 

I• SB!l dst: Ao 1sre :Jb 
cmac9struc data( 
.sbb4, 2, 
specA,modb, 
specll 1 modb, 
mdbn 11eh 1 

mdbf 1src, 
mendrn) 1 

I• SEGfIX dst •I 
I• lltl 83H •I 
ft. MOOR~ J,ust •I 
I• DB sre *' 
ft. ENOH •I 

•I 

'* SEGfIX dst 

'* OB tllH ., 
'* MOO RM J, d st ,. ow ::;re ., ,. ENDl1 •I 

*' 

I• oa lCH •I ,. OB src ., ,. ENOM •I 

•I 

., 

COPYRIGHT© 1981, 1982, 1983 
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I• SB3 dst:A .. ,sre:Ob ., SER.# 
cmac9s true d<lta( 
.sbb5,L1 
specA 1 modw 1 

specD,modb, 
mdbn,ldh, ,. OH lOH ., 
mdwf,src 1 ,. ow ::>re ., 
mendm), I• EllOH ., 
I• SflB dst:Aw 1 src:lw •I 
cmac9s true ddta( 

- - -
I'.; I~/,; I 



PL/M-H6 ~OMP!LER 

sbb8 

sbb9 

sbulO 

sbbll 

seas! 

scas2 
I 

CODE~ACau lfrINITluNS - ~AKT 4 

.sbbb,2t 
spP.cA,mod,., 
specO,mod"t 
mdbn 1 lohe , .. l)fi Dl1 •I 
mdwf 1src 1 I• !hi src .. , 
mendm), , .. ENOM .. , 
I• SBB dstHb 1src:il.b .. , 
cmaclZstruc data( 
.sbb71l1 
specf1moat1 
specR 1 n,oJL 1 
msegfix,:fsl, , .. SEGFIX dsl .., 
mdbn1l!lh1 I• 03 18H .. , 
mmodrm2 1 src 1 dst 1 ,. MOO KM src 1 Jst 
mendm) 1 I• ENOM ... , 
I• SBB dst :Ew 1src:il.w •I 
cmac 12 st rue data( 
.sbba,2, 
specE 1 modw, 
specR 1mod111 
msegf ix, dslt , ... SEGF IX dst •I 
mdbn,19h, I• 08 19H .. , 
mmodrm2 1 src 1 dst 1 ,. MOO!{M src,dst 
mendm), I• EN014 •I 

, .. SBB dst:Rb1src:Eb .. , 
cmac 12 :>t r'uc data( 
.sbb9r2t 
specR,modbt 
specE,11odb, 
msegf i x1 src, , ... SEGFIX src •I 
mdbn,lah1 , .. 08 lAH ... , 
mmodrm2 1dst,src1 ,. MtlORM dst 1src 
mendm)1 , ... ENIHt •I 

I• SBB dst:Rw1src:Ew t/ 
cmac12struc public data( 
.sbbl01Z1 
specR1modw1 

I• SEGfIX src •I 
I• DB lBH •I 

.. , 

•I 

.. , 

specE 1moaw, 
msegflx1src1 
mdbn,lbh, 
mmodrm2 9 dst1src1 
menda) 1 

I• MODKH dst1src •I 
It ENOK •I 

I• SCAS dst:Eb •I 
cmacBstruc data( 
nll1lt 
sPecE,modb1 
mnosegfix1res1dst1 
mdbn,Oaeh, 
mend .. ) 1 

I• NOSEGFIX ES 1 Jst •I 
I• il8 OAEH *f 
I• ENOM H 

I• SCAS ast:tw •I 
cmacBstruc public data( 

lil/ ~/dl 

COPVRiGHT cu 1981.19S2, 1983 
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PL/M-H6 COMP!LtR C~OE~GCPJ JlfThIITUHi - ?4MI 4 

.scasl1l1 
!i.Pt::CL t t:lO Jlftlt 

mnose~fix1res,dst, 

mdbn,Oafht 
mendm), 

1* SLl\SR •f 

I• ~JSE~FiX ES,Jst •I 
I* )[I OAFn *I 
I• toWM •f 

SCASdl CMAC3SJRU( PU3LIC JArAC 
NIL,O, 
riOllN,OAfii, 
IH: ·~01'1) I 

f* SCAS\.I *f 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
SCASWl CMACJSJRUC PU~LJC OAJA( 

1'lll. o, PACIFIC GROVE, LA 93950 
SER.# ______ _ MDliN,OAFH, 

MENOM), 

/t SHR dst:Eb,count:Jb(l) •f 
shrl cmacl3struc dal4( 

shr 3 

shr4 

nil,l, 
spec£, mo <lb• 
spec0 9 modb•singlerange•number$ranJe 9 1, 
msegfix,dsl, f* SEGFIX Jst •I 
mdbn,OaOh, I• Oil OOOH t/ 
mmodrml 9 S,dst, I• HOOMH 5 1 dst •I 
mendm), I• ENOH •I 

I• SHR dst:fw,count:lb(l) •f 
cmac13struc data( 
.shrl,Z, 
specE,moJw, 
spec0 9 modb+singleranJe•numDer$ranue,1, 
mse1fix 1 dst, I• SEGFIX dsl •I 
mdbn 1 0alh, I• OB OOIH •I 
mmodrml 9 5 9 dst, I• HJD~H 5,dst •I 
mendm), I• ENOM •I 

I• SHR dst:Eb,count:Rb(Cll t/ 
cmac13struc data( 
.shr2 0 2 1 

specl:,moab 1 

specR.modb+sin~leranue+reuister$r~ng~ 1 rcl, 
msegfix,dst, I• SEGFIX dst •I 
mdbn 9 0d2h, I• OB 002H •I 
mmodrml,~,dst, I• HGORH 5 1 dst •I 
mendm), I• ENOH •I 

I• SH~ dst:Ew,count:Rb(CL) •I 
cmacl3struc public data( 
.shr3,2, 
spect 1 moJw 9 

specR 9 modb•sinyler~nye•reyister)rqny~,rcl, 
rnsegfix,dst, I• SEGFIX dst t.f 
mdbn,OJ3ht I• 08 U03H •I 
mmodrml 9 5 9 dst, I• HOORM s.dsl •I 
mendm); I• ENOH •I 

- -



l'L/M-86 LO:~PIU:R 

19 l enJ$moJule crndc4; 

MUUULt lNFURHAllO~: 

t..UOl: Al{EA SIZE 
CUN~TANJ AREA SIZE 
VARlAilll: ARE4 S~7E 
MAXIMUM SIACK SIZE 
801! LINES RUO 
0 P~O~RAM El~OR(S) 

OOOOH 
0202ti 
OOOOH 
OOOOil 

ENO O~ PL/H-86 CJHPTLAfION 

0[) 

7220 
00 
00 
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PL/M-H6 LOMPlllR 

l!:ilS-U PL/M-B6 v2.o COMl'I'-lllI01J lk /'IOUIJLE C.'11\C'i 
OBJECf llUOUlt Pl~~iO IN C~ACS.DDJ 

l\,/~/,JJ 

LOMl'lltH INVUKcO BY: :Fo: C~4L5.PLM OlBJG OPllHllc(2) a~r~CJ0/5181) ~~Gl~IDTH(IOO) 

1 

18 

$title ("COOi~ACRO OtFJNITIO~S - PA~J ~·) 

cmiJc5: 
do; 

I• 

modified 6/16/81 R. Silberstein 

•I 

$include C:fl!macro.lit) 
$nolist 
Sincluoe C:fl:cmaco.lit) 
$no list 
$include c:t1:equals.lit) 
$noltst 
$include C:tt:cmdColit) 
$nolist 

dcl 

st cl 

std l 

sti l 

ste>sl 

I• s re *I 
crn<1c3s true p1.1bl ic 
nil.0 1 

mdbn,Of9h 1 

mendm), 

'* STO *' cmacJstruc public 
n.i l t 0, 
mdbn,Ofd11, 
mendm} 1 

I• SH •I 
cmac3struc p1.1b Ii c 
n11,o, 
mdbn,Ofbh, 
mendm), 

I• sros Jst:cb •I 
cmac8struc ddtd( 
ni le 1, 
specE,modb, 
mnosegttx,res 0 dst 1 

mdbn,Oaah, 
mendm), 

COPYRIGHT© 1981. 1982, 1983 
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P. 0. BOX 579 
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SER.# ______ _ 

data( 

H OB Of9H t./ ,. ENOH *' 
data ( 

I• ua OF'Jtl •I ,. EllOM •I 

data( 

I• i) ll Of BH •I 
I• ENOll . ,. 
I• NOSEGFlX ES,Jst •I 
H OB OAAll •I 
I• tNDll ti 

ste>sl 
I• sros dst:LM •I 
cmac8struc public data( 
.stosl1lt 
sp ecC:, mo dw, 

- - -
p ,'. ~ L 



PL/M-li6 LOHPilt~ 

mnose l fix ,re.;,dst 1 /; :-40SEL.i-I X [ S, .1st ~/ 

~dbn,O~bn, '* o~ o~a~ *' 
;nendm) 1 /; ttJilH t./ 

I* STOS'\ ;/ 
STOS&l C~AC3SJRUC PU~LTC OAJA( 

NIL,Ot 
MOtiN,OAAHt 
MEtWM) t 

I• srnsw, *' 
COPYRIGHT v 1981, 1982, 1983 

DIGITAL RESEARCH 
STOSWJ CMAC1SJRUC PUBLIC lAlA( P. 0. BOX 579 

suol 

sub2 

subl 

sub ft 

PACIFIC GROVE, CA 93950 ~IL,O, 

HObN,OARllt 
HENOiO, SER.# ______ _ 

'* sua dst: F.b, src':ob *' cmacl4struc data( 
nu,2, 
specE,modb, 
spec0 1 111odb, 
msegflx 1 dst, '* ScGFIX dst •I 
mdbn,80h, ,. Od BOtt ., 
mmodrml151dst, ,. 1400R .. 5,dst ., 
mdbf 1 src, ,. 06 src *' mendm), ,. Et.IOM •I 

,. SUR dst:E .. ,src:Ob ., 
cmac14struc data( 
.subl121 
specE 1 modw1 
sp eclh mo db• 
msegfix1dst1 , .. SEGflX dst *' mdbn,Slht , .. DB IHH ., 
mmodrm1,S,Jst, I• MOORM 5 1dst ., 
mdwf ,src 1 ,. 'JW src •I 
mendm) 1 ,. ENDM ., 
I• SUR dst:Ew 1src:lsb •I 
cmacl4struc data( 
.sub2121 
specE, mo Jw, 
sp ecO, mo dsb, 
msegfix 1 dst, 
mdbn,8Jh, 
mmodrm 11 5 1 dst, 
11dbf1src1 
mend11) 1 

H SEGFIX Jst •I 
I• 08 83ti •I 
/; HDORH 51dst •I 
I• OB src •I 
1* ENO)! *1 

I• SUB dst:E .. ,src:lN •I 
cmacl4struc data( 
.sub3,2, 
specE 1 modw, 
spec0,1nodw, 
msegfix 1 ast, 
mdlm,81h 9 

mrnodrml,.S,dslt 

I• SEGFIX dsl •I 
I• 08 lllti •I 
I• HOORH 5,dst •I 

l il I~ I :l 1 pr.r,,: 



-
PL/M-116 LOMPlltR ) I) I'>/!! 1 

mdwf 1 src, I• I);~ s.r c *' mendm), I• ~ !"1101'. ., 
I• sue dst:Ab 1 src:ub •I 

sub5 cmac9struc •l<it.1( 
.sub4 1 Z, 
specA 1 moJb 1 

sp~c0 1 moJb 1 

mdbnt?ch, '* ') [l 2 Ctl *' mdtd, src, , .. !ld src "' mendm), '* EN011 •I 

I• SUR dst :Aut src :lb ., 
sub6 cmac9struc ddtd( 

.sub!:i 1 21 
specA,moJ.,, 
specO ,1110Jb1 
mdbn 1 2dh, I• OB l'Jti •I 
mdwf 1src 1 I• !) OJ src ., 
mendm) 1 I• ENQl'I •I 

'* SUI\ dst:llw,src:ilw •I 
sut>7 cm<ic9struc data( 

.sub6 1 2 1 

specA 1a10Jw1 
COPYRIGHT© 1981. 1982, 1983 specO, moJw 1 

mdbn 1 ?dh 1 I• OB lOH •I DIGITAL RESEARCH 
mdwf 1 src 1 I• ow src •I P. 0. BOX 579 mendm) 1 I• EN014 •I 

'* SUB dst:Eb 1src:RI> •I 
PACIFIC GROVE, CA 93950 

sut>8 cmacl2struc data( SER.# 
.sub7 1 2 1 
spec£1modb1 
specR,modbt 
msegflx 1 dst 1 '* SEGflX dst *' mdbn 1 211h 1 ,. OB 28H •I 
m1nodrm2 1 src 1dst, '* HOOR'I src,dst •I 
mendm), /t E/4011 •I 

I• SUB dst:Ew 1 src:Rw •I 
sul>'l cmacl?struc data( 

.sub81 l1 

specE 1 modw 1 

specR,modw 1 

msegfix 1dst 1 , .. St: GF I)( dst •I 
mdbn 129h 1 ,. 00 29H •I 
mmodrm2 1 src1dst, , .. MGORH src 1dst •I 
mendm) 1 I• E N()lt ., 
I• SUB dst:Ro,src:iob •I 

sul>IO cmacl2struc data( 
.sub91..'.1 
specR 1modb 1 

specE, mo.:ib, 
msegft x,src, I• SEGf-IX src *' mdbn12ah, ft OB 211H •I 



.~L/H-86 LOMPJL£R 

St.Ii> 11 

test! 

test2 

test3 

test4 

test!i 

lliiiill ~ 111- ii 

mmodrzl 1 Jst 1 src, 
mendm), 

I* HOON~ d5t,src •I 
I• E 1lDi'I *I 

I• SUP. dst:Rw 1 src:cw •I 
cmJcl2struc public dJta( 
.stlbl0,2, 
sp ecii., modw, 
sp ecE, mo dw, 

I• SEGrJX src •I 
ft OB LSH *1 

ms egf I'" src, 
mdbn,2bht 
mmodrm2 1 dst1src1 
mendm), 

I• ,. MOORM dst 1 src •I 
E~O't •I 

I• TEST dst:Eb 1 src:!lb •I 
cmaclltstruc data( 
ntl12t 
specE,;aodb, 
spec01modb 1 

msegflxedst, ,. SEGFIX ds t ., 
mdbn 1 Of6h 1 ,. !lB OF6H ti 
mmodrml101dsl1 I• HO ORM 0 1 dst ., 
mdbf,src, I• DB src •I 
mendm), ,. EHDM •I 

I• TEST dsttEw 1 src:Ob t/ 
cmacl4struc data( 
.testl,2 1 
specE,modw1 
spec01modb1 
msegflx,dst, ,. SE: Gr IX dst •I 
mdbn,Of7ht I• ()8 OF1H t/ 
mmodrmI,O,dslt , .. MODR'I O,dst •I 
mdwf 1src, I• ow src •I 
mendm)1 ,. rnaM t/ 

,. rt:sr dst:t:w,src:o .. •I 
cmac14struc data< 
.test2121 
specE1modw1 
specO,modw1 
msegftx,dst, I• SEGflX dst ., 
mdbn,Of1h1 ,. 08 OF7H •I 
mmodrml101dst1 I• MOD RM 01dst •I 
md .. f 9src 1 ,. DW src •I 
mendm) 1 ,. EllOH •I 

,. TESf dst:Ab 1 src:Ob •I 
cmac9struc dah( 
.test3121 
specA1modb, 
sp ecO 1 mo db, 
mdbn,Oa8h, I• OB OA8H •I 
mdbf,src, ,. 08 src ., 
mendm>, I• ENDM •I 

I• TEST ust:Aw,srC:Ob ., 
cmac9struc data( 

~ p-=~ ~--- .. 
~· c~~ ~ 

JI) I 51111 
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PL/M-ij6 LO~PlltR 

test6 

test 1 

test 8 

test9 

-
COUEHACRU UFFINIIIONS - P~RT ~ 

.t .. st4,2, 
SPt!CA f ff-0 d.i, 
specD 1 n1o<Jb 1 

mdbn 1 0d'lh 1 
mdwf1src, 
1nendm), 

I• Od O~')H t./ 
I• cHI src *I 
I• ENDl'I •I 

I• TEST dst:Aw 1 src:Ow •I 
cm<1c9struc d<1t<1C 
.test5 1 2 1 

specA 1 modw 1 

specO,modw, 
mdbn,0,.9h, 
mdwf 1 src 1 

mendm) 1 

I• DB 011911 •I 
I• OW src •I 
I• ENOH •I 

,. JtH dst:tb 1 srC:RI> •I 
cmac 12 st rue data( 
.test6 0 2 1 
specE,moJb, 
specR,modb, 
111segfix,dst, ,. SEGFI X dst 
mdbn, B 4h, I• OB 84t1 •I *' 
mmodrm2 1 src 1 dst 1 I• MlJDIHI src1d"t 
mendm) 1 I• ENOM •I 

,. Tt:S T dst :Ew1 src:R1o1 ., 
cmac 12 st rue d:sta( 
.test7 1 2 1 

specE,modw 1 

specR 1 mod,., 
msegfix1 d.st 1 ,. SEGFIX dst •I 
111dbn,8Sh1 I• OB ll5U •I 
mmodrm2 1 src 1 dst, I• Ml101H1 src 1dst 
mendm) 1 I• ENOlt •I 

I• TES l dst:Rb,src:EI> •I 
crnac 12:>truc d:sta( 
.testB,2, 
specR 1 modb1 
specE,mo·db, 
mse')fi Xt src 9 I• SEGFIX src t-/ 
mdbn 9 84h 9 /t. 08 84il •I 
mmodrm2,dst,src 1 I• HO ORM dst, src 
mendm), ,. ENOM •I 

I• TEST dst:Rw,src:E1o1 •I 
testlO cmac12:>truc public d3t3( 

.test9 9 2t 
specR,modw, 
specE 1 mod10 
msegfix 1src, 
mdbn,85h, 

I• SEGFIX src *' 
1* 08 85U *1 

11• I " I 1 J 

Cc ~W'l- ~(o ~. o \t. 3 
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•I 

•I 

•I 

mmodrm2,dst 1 src 1 

mendm) 1 

I• MOORH d:>t 1 src t./ 
I• ENOH •I 

I• WATT •I 

.... -



PL/M-tt6 LOMPlll:k 

waitl 

xch;il 

xchQ2 

,.chg) 

xch'J't 

xchg6 

COUEM,CRO lffINiJIONS - ?A~T 5 

cmoc3struc puhlic data( 
niltOt 
mdbn 1 9th, I• Oil 9t\il •I 
rnendm), I• l:llilM •I 

'" XCHG dst: Eb,src: R:> •I 
cmacl2struc aat<i( 
nil , 2, 
spec I: 1 a,odbt 
specR,moJb, 
ms egft x, dst, I• SEGt'I X dst 
mdbo,86h 1 I• i)b <J6H •I 

•I 

mrnodrm2,src,dst, I• MOORH src ,d:;t 
rnendm), I• EN011 •I 

I• XCHG dst: l:w 1 sr-C:R w •I 
c11<1cl2struc data( 
.xchgt,2 1 
specE 1modwt 
specR 1 n1od .. , 
msegfix1dst, I• SEGflX dst •I 
mdbn,87h, I• Ob li7H •I 
mmodr-m2 1 src 1 dst1 ,. HOO RH src ,dst 
mendm)o I• ENOH •I 

I• XCHG dst:Rb 1 src:E1> •I 
c11ac12struc data( 
.xchg2 1 2, 
sp ecR 1 mo db 1 

specE, modb 1 

msegfix 1sr-c, I• SEGFIX src •I 
mdbn,86h, ,. OB t16H ., 
mmodrm2,dst,src, ,. MOORH dst,sr-c 
mendm), I• ENOH •I 

I• XCHG dst:R1osrc:Ew •I 
cmacl2struc data( 
.xchgJ,2, 
sp ecR 1 010 d.,, 
speci:,modw, 
mse9fi,.,src1 I• SEGFIX src "' mdbn,87h, ,. 06 em "' mmodr-mL 1 dst 1 src 1 ,. MOOiOI dst,src 
mendm), ,. ENOH 

I• XCHG dst:Rw 1 src:Aw •I 
cmacl4struc data( 
•KChg4t21 
sPecR,modw 1 specA,modwt 

•I 

lu/:,/bl 

COPYRiGHT © 1931, 1982, 1983 
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•I 

•I 

•I 

mdbit, I• fiBif SC100108),J(dst(0)) t1/ 
mnumberbits15112h, 
mfor-malbits 1 3 1 dst,O, 
mendbit, 
mend111), I• ENOH •I 

I• XtttG dst:Aw 1 src:Rw •I 
cmac14struc public data( 

6 



-
PL/~-86 LOMPILcR 

x lat I 

xor l 

xor2 

xor 3 

xor4 

xor5 

oKCh;;'i,21 
specA 1 mojw,specR,rnodw 1 

1 I) I~ I ! 1 

mdbit 1 I* DHIT 5(100101),J(dst(Q)) •I 
mnumb~rhits 1 S 1 12h, 
mformalbils13 1 src 1 0, 
menduit 1 
mendm), '* ENO~ *' 
I• XLAr ast:c •I 
cmac7struc Public dd ta( 
nil1l1 
spect 0 nomoJ, 
msegfix 1 dst, '* SEGt-IX d st ~' 
mdbn 10d7h 1 ,. 
n1endm) 1 ,. 
I• XOR d:>t :Eu 1src :lb •I 
c111acl4struc data( 
ntl,2 0 

spect,moJb, 
specD,1nodbo 
mscgfix1dst, /t 
mdbn, 8Oh 1 I• 
mmodrml 0 6,dst 1 /t 
mdbf 1 src 1 ,. 
mendDi) 1 I• 

'* XOR dst:Ew1src:Db •I 
c11<1cl4struc data( 
.Korl 1 L1 
spect,modwosPecD 0 modb 1 

msegfixodst, ,. 
mdbn, 8 lh 1 /t 
mmodrml 0 6 1 dst 0 /t 
mdwf 1 src 1 I• 
mend111) 1 I• 

I• XOR dst:Ew 1 src:Ow •I 
cmac14struc data( 
.xor2 1 2 1 

specE,modw,spec0 1 Diodw1 

08 llOlH *' ENOM •I 

SEGFlX dsl •I 
DB BOH •I 
HODRM 6 0 dsl ., 
DB src •I 
EN[)H •I 

SEGFIX dsl •I 
[)B 81H *' HOORll 61dst *' ow src •I 
EllllH •I 

msegftx1dst, /t SEGFIX dst t/ 
mdbn,3lh, I• DB 8111 •I 
mmodrml 1 6 1 dst 1 /t HOORM 6,dst *' 
mdwf 1 src 1 /t OW src •I 
mend111) 1 /t ENOM t./ 

/t XOR dst:Ab 1 src:~b •I 
cmQc9struc data( 
.xorJ, 2, 
spec• 1 moJb,specO,modb1 
mdbn134h1 I• DB 34H •I 
mdbf,src, I• OB src •I 
mendm) 1 I• ENO~ •I 

I• XOR dst;Aw,src:lb •I 
cmac9struc dat11( 
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PL/H-86 LOl1PILER 

xorS 

CODEHlCRJ JfiTNifIONi - ~aKT 5 

.xor4,21 
specA,modw,specO,mod~, 

mdbn 0 35h 1 I• Otl 35H *' 
flldwf 1 src, 
mendm), 

I• IHI src •I 
I• ENLl~ 'ti-/ 

I• XOR dst:Aw 1src:lw •I 
cmac9struc Jat~< 
.xor5,2, 
specA,moJw,specO,modd1 
mdbn 1 35h, I• 08 35H •I 
mdwf 1src 1 I• 011 src •I 
mend•) 1 I• ENIJH •I 

I• XOR dst:Eb 1src:Rb •I 
xorJ cmacl2struc data( 

.xor6121 
specE,modb 1specR1modb1 
mseoflx,dst, I• SE&FIX dst •I 
mdbn 130h1 I• DB JOH •I 
mmodrm2 1src 1 dst 1 I• HOORH src1dst •I 
mendm) 1 I• tNilM •I 

,. XOR dst:Ew 1src:Rw •I 
xorB cmacl2 st rue data( 

.xorl 1 l 1 

sPecE1modw,specR1mod~1 
msegfix1dst, I• SEGFIX dst ., 
mdbn, 3 lh 1 I• DB HH ., 
mmodrm21src1dst, I• 1400Rl1 src1dst ., 
mendm), 

,. XOR dst:Rb1src:Eb ., 
xor 9 cmacl2struc data( 

.xorBt 21 
specK,modb1specE1modb, 
msegfix1src1 I• SEGFJ:X src t/ 
mdbn,J2h, I• OB 32H ., 
mmodrm2,dst 1src 1 I• HODRl1 dst 1 src •I 
mendm) 1 ,. ENOM •I 

I• XOR dst:Rw,src:Ew ., 
xor 10 cmaclZstruc public data( 

.xor9 9 2 1 

specR 1modw 1specE 1 modw 1 
msegtix 1src 1 I• SEGFIX src "'' mdbn, 3Jh, I• OB HH •I 
mmodrm21dst1src, ,. MOO RM dst 1src ., 
mendm); I• ENDH •I 

19 1 endSmodule cmac5; 

MOUULt INFURMATIJ~: 

coot ARtA SIU OOOOh OD 

l0/'>f,l1 
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PL/M-86 COMP!ltR COOEMACRU Llff-I,JITit!NS - P>LH 5 

CUN~JANI AREA Sil[ 
VAR!Adlt ARE4 SiZE 
MAXIMUM STACK Sile 
14J UNtS RcAD 
0 PKOGRAM ftROR(S) 

tNU O~ ~l/~-86 CUM~ILATIO~ 

026Ci1 
00 00 '1 
000011 

6<'.rJ) 
OD 
OD 
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Pl/H-86 COMPILER INSTRUCTIO~ nN~MilNICS KOOULf - p~~r 1 

lSlS-11 Pl/H-86 v2.o CnHPJL~Tl~N DF HOilULE MNE~l 
OBJELJ HOOULE PLACED lh HNE~l.~PJ 

10/~/jjJ 

CUHPJ.ll::R INVOKlO BY: :FO: Ht.£111.PLH DlfiJG OPrlMlldl) O.<Ti..CI0/5181) PAGi:\./lOTl!ClOil) 

l 

= 

= 

1 

$title (•JNSJRUCJJON HNEMO~ICS KODULE - PA~T l') 
11ne111l: 
oo; 

,. 

t/ 

•odified ~/10/81 R. Silberstein 
modified 6/16/81 R. Silbersteln 

/ttttt•t•tttttt•t• TNSJRUCTIDN NNEHDNJCS t•••••tttttt•tttt/ ,. 
This is all the instruction mnemonics for 
the assembler. The mne•ontcs are grouped 
accordin~ to the 6-bit hash value of the 
mnemonics - values range from 0 to OF~. 

for each tnstructtont there Is a pointer to 
its codemacro definition. 

$include c:t1:mnem.ltt) 
$no list 
$Include (:ft:cmlink.ext) 
Snolist 

I••******* NNfHONICS TABLE ••••••••/ 

declare 

I• 

• UASH VALUE 

COPYRIGHT© 1981.1982, 1983 
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CHEX> • ---------------------., 
test op cod~ data CO,~,.testlO,•TESJ'), ,. 0 •I 
pus'- op cod~ public data C.test,~,.push3,.PUSH•), 
SCA SW OPCOD5 DATA co,s,.scAsw1,·sc•sw·>, I• 1 ., 
repz op cod~ public data C.SCASW,~,.repel,'REPl')1 

I• 2 ., 
aaa opcod3 public data CO,J,.aaal,'AAA'lt ,. j ., 

" ~ ., 
movs op cod~ public data CO,~,.movs2,'H~VS'), ,. 5 ., 
daa opcod3 data co,1 •• d4a1,·0AA·>, I• 6 ., 
aad opcod3 data C.daa,3,.aadle'A'a'>• 
pus hf opcodS public data C.aad,5,.pushfJ,.PUSHF') 1 
MOVSB 0Pt005 PUBLIC DAJA C0,5,.MOVS81,.MOVS8') 9 ,. 1 ., 
adc opcod3 public data C0,39 .adcll,'AOC'), /t 8 ., 
stos op cod~ uata co.~ •• stos2,·sros·>, ,. 9 ., 

-



P.L/M-86 C:OHPJ.U:R lNSh.UC T !ON 1-HkMONlCS MOi>Lllt - PAH I 

LOilS W tlPCfJ05 OAT A C.SffJS,~ 1 .LODSWI,"LJOSW") 1 
add opcod3 public data c.Loos~,3,.~ddtJ,"~JO">, 
CMPSW OPC005 PUBLIC OAT A co,s,.c~Ps~1,·c~Psw·>, I• Oa 
STOSS OPCO!l5 OAfA co,s,.SJ05Rlt"STOSR"), It· Ob 
ja opcod2 p1.1blic di:tta C.SJOSB1Z10J~l1"J4") 1 
jb opcod2 data co,2,.Jot,•Ja">• '* Oc 
oec opcoaJ p1.1bl le data C.Jb1.31.decJ, •oi:c·>. 
JC OPL002 OAJA co,2,.J~t,·Jc">, /t 00 
looPne opcod6 P1.1blic data C.JC16teloopnel1"LOOPNE") 1 

aa11 op cod) 
je opcod2 
repnz opcod5 p1.1blic 

5 end •nemH 

HUUULt INFORMATION: 

coot AREA SIZE 
CONSTANT AREA SIZE : 
VARIABLE AREA SIZE 
MAXIMUM Sf ACK SIZE = 
l IJ5 LINl::S READ 
U PROGRAM E~RORCS) 

l::NO OF PL/M-86 COMPILAIION 

~ 

OOOOH 
OOOZH 
OOOl)H 
OOOOH 

,- H] 

data 
data 
data 

OD 
2100 

00 
OD 

~ 

I• 
(01 J,.aa.11 "AAM") 1 '* C.aam1Zt.Jel,"JE"lt 
C.je,5,.repnel,"RtPNZ")i 
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Pl/M-H6 LO~PlltR JNSTKUCTlON MN~··ornc> HlLiULC: - PA~T 2 

&SIS-11 PL/H-Bb VZ.O COMPILATION Di MODULE MNEH2 
OBJfLT MOOULt PLaCEO IN MN~M2.0PJ 

-
1 •)I) I H l 

LOMPILEK I~VOKEO BY: :Fo: M~EM2.PLM OEOUG OPTIM[l~(L) )lfECin/5/ql) P~GE~IO[H(lU~) 

1 

1 

Stitle ("INSTRUCTION ~NEMONICS MOOULl - Pl~T 2") 
mnenL: 
do; 

'* 

., 

JllOdifled 
modified 
11odifled 

4/ 10/Al 
6116/81 
7/24/81 

R. Silberstein 
R. Silberstein 
R. Silberstein 

'***************** INSTRUCTION MNEMaNICS ****************•/ 
/t: 

•I 

This is all the instruction mnemonics for 
the assembler. The mnemonics are grouped 
accordin;i to the 6-bit h<1sh value of the 
mnemonics - values range from !OH to lfH. 

For each Instruction, there is a pointer to 
its codeaacro definition. 

$include c:r1:mnem.lit) 
$no list 
$include (:fl:cmlink.eKt) 
$nolist 

/t:t:t••**** MNEMONICS TABLE ********' 

decl<1re 

,. 
• HASH VALUE 
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CHEX) • ---------------------
*' 
jae opcod3 Public data Co.3 •• jael•"JAE"J, I• 10 •I 
jbe opcod3 data CD.3 •• jbel,"JBc"), ,. 11 ., 
jg opcod2 public data C.jbe 121.jgl 1 "JG") 1 
le ii opcod3 d11ta co,J,.leiil1"LfA"), '* 12 t:/ 
clc opcod3 public data C.lea,3,.clcl,"CLC">• 
CUIC opcod3 d<1ta CO,J,.c11ct,•cMC•), ,. 13 •I 
cld opcod3 data (.cmc,31.cldl 1 "CL0") 1 
ialld opcodJ public diita C.cld13toiindl0 1 "A~o·), 
loopz opcod5 public d11ta C0,5,.loopel 1 "LOOPZ") 1 '* 14 t:/ 
aas op cod] publ le d3ta (0 1 j 1 .aasl 1 "AAS">t '* 15 *' j ge opcod3 data C0,3 1 .jgel 1 "JGE"), ,. 16 ., 
jl opcod2 publ tc data C.jge121.jll,"JL"lt 
sbb opcod3 data CO,J,.sbbll,"SBri") 1 I• 11 ., 
in opcod2 public data C.sbb,2,.in4,"1N"), 

- -



l'L/H-86 LOHP IU:R rnsTRUC TIO li i'i!lt: MCHll CS 

das opcod3 
ell op cod 3 p..ib lie 
jna opcod3 
jo opcod2 public 
jnD opcod3 
jp opcod2 
neg opcod3 
tnc opcod3 public 
JNC OPC003 
esc opcod3 
jle opcod3 
lahf opcod4 public 
cbw opcod3 
HDl.ISW OPC005 
icall opcod4 public 
js opcod2 
jne opcod3 public 
jn;ie opcod4 
cwd opcoo3 public 
JPe opcod3 
j ng op cod] 
jni>e opcod4 public 

5 end 111n e1112; 

HOUULt TNFURHATIJN: 

CUDt: AREA SIZE 
CONSTANJ ~REA SIZE 
VARIABLE AREA SIZE 
KAXIHUH STACK SILE 
204 LlNtS REAO 
0 PROGRAM E~RORCS) 

END O~ Pl/H-86 COMPILATION 

OOOllH 
0122H 
oooou 
OOOOH 

Jata 
diita 
data 
data 
data 
data 
data 
dill a 
DATA 
data 
data 
data 
data 
IHTA 
data 
data 
data 
data 
data 
data 
data 
data 

00 
2900 

00 
0() 

.~OilJLE - PA" I " 
co, J,. dc1sl, ·o ~<; ·>, '* (. d d s, 3,. c ll 1 , •Cl f •) , 
co,3,.jbel,.J\~·), '* C.jna 1 2 1 .jol 9 'JJ•), 
co,J,.Jiiel,.JNR'>, '* C.jnb.2,.jpl,·Jp·), 
C.jp,3,.neaz,·~L;•), 

C.neg,3,.inc3,·1~c·J, 

co,J,.J~E1,·J~c·1, '* C.JNC,3,.escJ,·~;c·>, 
C.esc 1 3,.jlel 9 "JL(·), 
(.j le,4,. lahfl, 'LAHf •) e 
co,3,.cbwl,·cnw·), '* (.CBW,5,.MOVS~t,·Movsw·1, 

(.HOVSWt4tocall3,"CAll"), 
C0,2,.jslt "JS•>, '* C • j s, 3t•jne1 1 • J;~ E •), 
co,4,.Jbt,"JNAc·>, I• 
C.jnae,J,.cwdl1"CwO"), 
co,J,.Jpt,·JPE"), I• 
(.jpe,3,.jlel,"JN~·), 

C.jng,4,.jal, "JNBE"H 
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1f)/'.,h1 

lll "' 
l'.l *' 
1.1 *' 
15 ., 

le *' 
ld ., 
le •I 

1f •I 
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PL/H-Uo COHP!L[R HISTKUCT.tO:l ~.:iclUHIHS 41JtJIJLi= - P .. .< f _'I 

ISJS-11 PL/H-06 V2.0 COMPILAJlUN Or ~ODULE ~,EH) 
U6JEtT ~UOUlt PL4:£D IN ~NEM3.0R~ 

Ll I~ /di 

CUHPILtR INVUKtO BY: :FO: l4t,E1B.PUI Dt:P.UG OPril!Ilt(2) Oi;fd!0/5/81) i't1Gi::i!IOill(JOO) 

1 

ititle c·1NSJRUcrroN ~NEHO~l:S ~ODULE - PA~T 3·1 
mnelD3: 
do; 

I• 

modified 6/16/81 R. Silberstein 

/***************** TNSJRUCrIJN MNEMONICS *****************' ,. 

. , 
This is all the in5truction mnemonics for 
the assembler. The •nemontcs are 9rouped 
accordin~ to the 6-bit hash value of the 
mnemonics - values range fro• 20H to 2FH. 

for each instruction, there is a pointer to 
its codeaacro definition • 

$include c:11:.nem.llt) 
inolist 
$include c:11:cmlink.ext) 
$nol ist 

declare 

I• 

COPYRiGHT co1981.1982, 1983 
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• ttASH VALUE CH~X) • 

•I 
isal opcodl data C0,3,.sal41'SAL")1 ,. 20 •I 
STOSW OPCOD5 DATA C.[SALtSt.STOSW1,·srosw·J, 
Cmp opcod3 p1.1bllc data c.sTosw,1,.cmptt,·cHP·>, 
rel opcodJ data (0 9 3 9 .rcl4,•Rr.L•), I• 21 ., 
lor opcod2 public data C.rcl121.orlO,·oR"l1 
loopnz opcod6 data C0,6,.loopnet,•LDJPNZ') 1 I• 22 •I 
sahf opcod4 data C.loopnz.4,.sahfl,"SAHF">1 
callf opcod5 public data C.sahf,s,.callf2,·cALLF·>, 
lds opcod3 data co,3,.ldsl,"Los·>, ,. 23 •I 
dlv opcod3 p1.1blic data C.ld5,J,.div2,'0IV•>, 
jnge opcod4 data C0,4,.Jlt,•JNr.E') 1 I• 24 •I 
jnl opcod3 data C.Jnge,3,.Jget,•Jul") 1 
Jz opcodl data C.jnt,2,.jel,"JZ.>1 
les opcodl public data C.Jz,J,.lesl1"LlS·>, 

I• 25 ., 
sar opcod3 p1.1blic data Co, J,. sar4, ·sAR •>, I• 26 *' 

,.... 



Pl/H-li6 COMPiltR JNSTRUCTin~ MhL~~NiCS ~nauLc - P~RJ i 

jno opcod3 d<J t <J (0 1 3 1 .jnol,"J:JO"), '"' ?.7 *I 
rcr opcod3 data (.jno,J,.rcr4,"~Ck"), 
rep opcod3 data C.rcr,3,.reµl,"~Ei'"J, 
ishl opcod3 data (.rep 1 3,.sal4 1 "SHL"), 
j rap opcod3 public data C.ishl,J 1 .jmp2 1 "JhP") 1 

jnp opcodl d<ita C0 1 J 1 .jnpl 1 "J~P") 1 '* Zd *' hlt opcoa3 public data (.jnp,3 1 .hltl,"HLl"J, 
j nl e opcod4 data co,4,.Jgl,"JNLf">, '* ;> <J ff./ 
jpo opcod3 d<ita C.Jnla,31 .jnp 11 "Ji'l1") 1 

lock ;>pCod4 public data (.jpo,4,.lockl,"LOC~"), 
seas opcod4 data C0,4 1 .sca~2,"SCAS">• '* 2a *' stc opcod3 data c.scas,3,.stct,·src·>, 
sut> opcod3 data (.stc,3,.subll1"SU~"), 
xchQ opcod4 public data C.subt41.xchg6,"X~HG"), 
j ns opcod3 data C0,3 1 .jnsl 1 "JU~") 1 '* 21; 11/ 

std opcod3 data C.jns131.std1,·sro·>, 
int opcoa~ data c.std,J,.int2,·1~r·>. 
ret opcod3 public data C.int 1 3 1 .ret3,"~EJ"} 1 
repe opcod4 data (0,4 1 .rePele"REPf"), ,.,, 2c *' SCAS8 OPC005 DATA C.REPE15 1 .SCAS81,"SCASR"), 
idlv opcod4 public data C.SCASB,4,.idlv2 1 "IDIV") 1 

nop opcod3 data (0 1 J 1 .nopl 1 "NOP"), , .. 7-d "'' rol opcod3 data C.nop,3 1 .rol4 1 "ROL"), 
tshr opcodJ data C.rol 1 J,.shr4 1 "SHR"), 
Jmpf opcod4 public data C.ishr,~,.jmpf2t"JHPF') 9 
mul opcod3 public data (0, J,.mul2t "MUL '), '* 2e .., 
POP opcod3 public data COt3 1 .pop4 9 "POP")i 111 2f "'' I 

s 1 end mnem 3; 

HOllUlt INFURHA TION: 
COPYRIGHT© 1981. 1982, 1983 

coot 4Rt:A SIZE DO OOH OD DIGITAL RESEARCH 
CONSTAtH AREA SIZE 0160H 352D 
VAIUAoll.: AREA SllE OOOOH OD P. 0. BOX 579 
HAXlHUH SlACK S ll E OOOOH OD PACIFIC GROVE, CA 93950 
209 LINES REllO 
0 PKOGRAH EitRORCS> SER.# 

ENO OF PL/H-86 C'.JHPJLAHON 
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PL/H-li6 LO~PILtR JU !)f il(J c T HJ ' iW t ~I 0 NI c ~ "'n l) IJ LL - p '\" r .. 

15&5-11 Pl/~-86 V2.0 COMPILAJIO~ Of HnOULE H~f~4 
OtlJtLJ MUDUlt PLACtO Jh H~~~4.0RJ 

,J 'I ~; L 

LOHPILEK I~VOKtO 8Y: :Fo: MN[M4.PLM OEDJG D~TlPlli(L) o~rcc1n1s1a1~ PAG~~lDIH(IUO) 

4 l 

$title C"IhSTRUCJTON ~NEHONTCS HOOULi - Pft~T 4"1 
1nne34; 
do; 

/IF 

~oditied 6116/81 R. Siloerstein 

,,., 
/*"•***********"** INSJRUCJIQN MNEMONICS **********"******' 
I• 

•I 

This ts all the Instruction mnemonics tor 
the ~sse~bler. The mnemonics are grouped 
accordin~ to the 6-bit hash value of the 
mnemonics - values range from 30H to JFH. 

for each instruction, there is a pointer to 
its codemacro definition. 

$include c:t1:1nnem.lit) 
~nolist 

$include c:t1:c~link.ext) 
$nu list 

/********* MNEMONICS TABLE ********/ 

declare 

COPYR1GHT © 1981. 1982, 1983 
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IF HASH VALUE (HEX) * 
•I 
sti opcod3 public data C0,3,.stilo"STI">• /IF 30 •I 
retf opcod4 data C0,4 1 .retf31 "REJF"), ,. 31 •I 
inot opcod3 Public data C.retfe3tonot21"NUJ"), 
lods opcod4 data Co,4,.lods2,"LOOS'), I• 32 •I 
jnz opcod3 data C.lods 1 3 1 .jnel 1 "J~Z') 1 
mov opcod3 Public data C.jnz,3,.movl71"HUV"), 
ror opcocJ3 data (0,3,.ror4e"ROR") 1 ,. H ., 
cmps opcod4 Public data (.ror,4,.cmps2 1 'CHPS") 1 
LO)Sb OP COO'> [)AJA (0,5,.LOJS31 1 "LO[)Sil") 1 I• 14 "' iret upcod4 public data C.lodsb,41.iret1,·r~ET'), 
wait opcod4 data C0 1 4,.watt1 1 '~AIT'>, /t. )5 •I 
CMPSB OPC005 OAfA C.WAIT,5,.CHPS611'CHPSB">t 
popf opcod4 public data C.CHPSB,4,.popfl,·Po~F"), ,. 36 .., 
imul opcod4 p ubl le data C0,4,.imul2 1 "I~UL') 1 I• n ., 
out opcod3 public data C0,3 1 .out4 1 '0UT") 1 '* 38 •I 

- - -



Pl/M-U6 LOMPILER IHSTNULTl~~ H~LHU~iCS ~O~ULE - P\Mi 4 

retn opcod4 licit.! co.4 •• r.tJ•"~Lr~·J, '* l9 
ix or upcod'I data c.retn,~ •• xortn,·xo~·>, 
xl at opcod4 public Clata C.ixor.4,.xl~tJ,"XL~T"), 
repne opcod5 JJta (~ 1 5,.repnel 9 "R~P~E") 1 '* ),.,1 

into opcod4 data ( .repne,4,. into 1, "J ,lffl •), 
loop opcod4 data C.into,4,.loopl,"LOOP"), 
jmps opcod4 public data C.loop 9 4 1 .jmpsl 1 "J~p~·), 

'* Ju 

'* 3c 

'* 3t.I 
I• 3e 

jcxz opcod4 data co,4,.jcxzt,·Jcxz·>. '* Jf 
loope opcod5 public data C.jcxz,5 1 .loopet,"LOOPE")i 

'**************** END OF MNEMONIC rA6Lc ................. , 

1 end mnem4; 

HOUUlt INFURHATION: 

CUDl ARlA SIZt 
CUNSTANr AREA SIZE 
VA~IAUlt AREA SIZE 
HAXIHUM SJAC( SIZE = 
l '.17 LINES RE AO 
0 PKO&RAH ERRORCS> 

tND OF PL/H-66 CJMPILATION 

OOOOH 
OOD5H 
OOOOH 
OOOOH 

OD 
2130 

OD 
00 
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- -
PL/H-86 LOMPlliK 5YMGOL T~BLf ~UOULl 

1s1s-11 Pl/H-86 vz.o CJMPJL~TI~N Or HOJULE SYPa 
OBJtLT HUDULt PLACED IN SY~b.O~J 
LUl-1PlltR INVGKtD BY: :Fo: SY 1\,).fli-I IJfhUu JPlli-.llf:(?.) 1;,\I~(lJ/~/·Jl) 1>1;CJ1JlDTl1(l'.)f;) X:'i• 

ititle ('SYMJOL TAULt MODULE') 
symt:i: 
do; 

'* 
modified 3/25/Bl R. Silberstein 
modified 3/28/81 R. Silberstein 
nrndified 3130/81 R. Silberstein 
m1>difled 4115/81 R. Silberstein 
modi fled 4/16/Rl R. Silberstein 
modi tied 4/.20/Rl R. Silberstein 
1111>di fled 6/16/81 R. Silberstein 
111odifled 1124181 R. S ilbersteln 

*' 
'* 

COPYR1GHT v 1981. 1982, 1983 
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This ts the module to perform all Syillbol table 
handling. There are 2 different kinds of symbols, 
codemacro mnemonics and user definad symbols. 

The codemacro symbols are entered into the 
symbol table through the hash vect1>r "COUE~ACROEHTRY"o 
whereas the user symbols uses the hash vector 
"SYMBENTRY". Each syabol enters the symbol table throu~h 
hash vector element •t•, where I is the hash function of 
the symbol. The function is defined as: 

H(S) = (Ll + Cl ••••• • Li + ••• Cn) mod 64 

where fi is the a~cil code of the i'th sym~olch~racter. 

$Include c:r1:macro.lit) 
$no list 
$include C:fl:equals.lit} 
Snolist 
$incluae c:r1:struc.lit) 
$nolist 
$INCLUDE (:FI:OEV.LIT) 
Snollst 
Sinclude C:t1:mnem.ext) 
Snolist 
$include (:f1:subrl.ext) 
Snolist 
$include (:fl:subrL.ext) 
Snolist 
$include (:t1:ftles.ext) 
$no list 

- -
1' -, ( ~ ..: 



Pl/M-H6 LOMPillR snrnot r ,;Ru: •H1ouu. 

1!>2 

$INCLUDE C:FIITEXT.EXT) 
$no 1 is t 
$J~ClUOE (:F1:10.EXTJ 
$no list 
OECLA~E SYK80lUEVJCE BYTt iXTERN~l; 
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PL/M-86 COMPlLE~ l!'/:;/hl 

1~3 l 

1~4 I 

$ eject 

, .. 
dcl 
coderaacroentry (64) addr 

lla t <iC 
I• opcode mnAmoni~ entry */ 

.push,.repi,O,.aaa,O,.movs,.pushf,.MUVSil, 

.adce.adJ 1 .(HPSW,.Ja 1 .dec 1 .loopne,O,.re~n1, 

.jae,.jg,.clc1.iande.loopz1.ililS••Jl1.int 

.cli 1 .jo 1 .inc 1.laht,.icall 1 .jne,.c.1t•jnbe, 

.cmp 1 .ior 1 .callf 1 .div 1 .les,O,.sar 1 .jmp, 

.hlt 1 .lock 1 .Kchg 1 .ret 1 .tdtv 1 .jmpf 1 .mul 1 .pop, 
• st l,. in ot , • mov 1 • c11p s,. l re t, • pop f, O, • l,. u l • 
.out,.Klat,.Jmps,o,o,o,o,.100pe), 

symbentry (64) <iddr, 
symbtaL(l) byte ~t (.memory}, 
freept adur public, 
endiof$symbtab addr PJBLIC, 
synbolheadlg oyte, 
attr ibutelg byte, 
codemacheadlg byte, 
overf lo~li11lt <iddr 1 

col byte; 

DECLARE 

I• usAr symbol entry •I 
I* symbol tJble •I 
I• adr. of neKt free symb. tab byte •I 
I• last symbol table byte •I 
I• len~th af he~d for each symbol •I 
I• len~th of symaol attributes •I 
I• lenuth of cod~macrohead •I 
I• used to test overflow •I 
I• current column position •I 

ALPHAROOT A~ORESS, ,. ~oor Of ALPHA3ET1ZED SYMliOL LIST •I 
ALPHASYMPTR AODRESS, I• P01~TER TO CURRENT SY~BOL IN ALPHA LIST •I 
ALPHASYK BASEO ALPHASYHPfR SYKBOLHfAO, I• SYMBOL fEMPLATE t/ 
SORTSYMPTR ADOMESS, I• POINTER TO SYM80L tiEIN& lNSERTtO •I 
SORTSYff BASED SORTSYMPTR SYM80LHEAU; I• SY~HOL TfAPLATf •I 

COPYR GHT © 1981. 1982, 1983 
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l )5 
1)6 
lH 
1 !>9 
lbO 
162 

165 
1 b6 

J bl 
168 
169 
lit 
lll 
113 
114 
115 

116 
117 

118 
119 
1110 
1 li2 
11!4 
1 ll5 
1116 

l llB 
189 
190 
1 'Jl 

192 
l 'J3 

194 
l 'Jb 
l'H 
198 
199 
200 

1 
2 
2 
3 
j 

3 

l 
2 

l 
l 
2 
2 
j 

3 
2 
l 

2 

l 
2 
3 
4 
5 
5 
5 

3 
3 
2 
2 

l 
2 

l 
3 
3 
j 

2 
2 

$eject 
!•••••••••••••••••• 5ULqOUIINE5 ••••••••••••••••••! 
oulbyt: proc (chli I• print one bvto to sym~o1 tile •I 

dcl ch byte; 
if ch=cr thenldo I• update column position •I 

col=O; 
else$do 

if ch <> lf then col=cJl+li 
end$if; 
call outsy~bolbyte(ch); 

end outbyt; 

hash: proc (lg 0 pt) bytei 
dcl (lg,i,h) byte,pt addroasc based pt (1) byte; 
l=Ofth; h=O: 
do while (t:=i+l) < lg; 

h=hhtscC i); 
endS whU e; 
return h and 3th; 

end hash; 

COPYRIGHT© 1981. 1982, 1983 
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,. search for either a user symbol or a codemacro *' 
search: procClu,ptl 1 ptl,ptj9 headlg) byte; 

dcl (lg,headlg) byte,Cptl,pt2,pt3) addr, 
ascli based ptl(l) byte,symbptr based pt2 addr1 
entrytab based pl3 (64) addr, 
currentpt addr,next based currentpt addro 
symbhead based currentpt symbolhead; 

currenlpt=entrytab(hash(lg 1 .ascii(0))); 
dD while currentpt <> o; 

if lg = symbhead.slength then$do 
if equal(lg,currentpt•headlg,.ascii(O)) then5do 

symbptr=currentpt+3; 
return true; 

endU f; 
end'H t; 
currentpt=next; 

end$whilei 
return false; 

end search; 

I* enter either new symbol or new codemacro •I 
new: proc(lq,ptl,pt21headlg,pt3) byte; 

dcl (l~1headlg) byte,(ptl,pt21pt3) addr, 
ascji based ptl (1) byte,entrytab based plL (6-) addr, 
symptr based pt3 addr, r 
current addr,currentcontent based current addr, 
symb based freePt symbDlhead; 

if freept > overflowlimit - (lJ+headlg) then$00 
CALL OUTTEXT C.SYHuFULLERRTEXTli 
CALL SVSTEM$KcSEJ; 

ENOUF; 
current=.entrytab(hash(lg,.ascii(O))); 
SVMR.NEXl = LURRENJCONICNT; 



Pl/M-86 COMPLllR 

2111 2 
202 2 
203 2 
204 2 
2 05 2 
206 2 
207 2 

208 1 
209 2 
no 2 
211 2 

212 1 
21' 2 

214 2 
216 3 
211 3 
218 3 
219 2 
no 2 

lll 1 
az 2 
223 2 
224 2 

2L5 1 
226 2 
l21 2 
2.:8 l 

ll9 I 
230 2 
231 2 
232 2 

233 l 
234 2 
235 2 
2 j6 2 

2J7 1 
2.38 2 
239 2 
2'tl 2 
242 2 
24.3 2 
244 2 

2 't5 1 
246 2 
241 2 
2 't8 2 

249 1 

c-.arrcntcunt ~11t =fr~ ..!~t; 
symptr=freept•3; 
sy~b.slength=lJ; 

call copy(lg 1 .asclt(O),freeptth~ddlq); 
freept=freepttheddlJtlg; 
return true: 

end ne .. ; 

newsymbol: proc (lg1dsciiptr1returnpt) byte public: 
dcl l<J byte 1Cascilptr 1 returnpt) addri 
return newClg 9 ascliptr,.symbentry 9 symbolhe~11J,r~turnpt); 

end ne .. symbol; 

ne•mQcro: proc (lg,ascitptr1codm~cd~fpt) byte puoltc: 
dcl lg byte.Casciiptr 1 codmlcdefpl 1 retpt) 1ddr 1 

cm~ddr bdsed retpt addr; 
1 f new( lv1ascl lptr 1 .codemacroentry 1 codem,1ch~adl g, .retpt) then$do 

cmaddr=codffi~cdefpt; 

return true; 
end$if; 
return false; 

end newmacro; 

findsymbol: proc{lg,stradr 1result) byte public: 
dcl lg byte 9 (strudr1 result) addri 
return search(lg 1stradr 1result 1 .symbentry(O),symbolheadlg); 

ena findsymbol; 

getattributes: proc(symbadrtdest) public: 
dcl (symbadr,dest) addr 1 symb ~ased symbadr symbolstruci 
call copy(attributely 1 .symb.length 1 dest); 

end uetattributes; 

enterattributes: proc(symbadr 1 source) public; 
dcl Csymbaor 1source) addr,symb based symu~dr symbolstruc; 
call copy(attributel~ 9 source 9 .symb.1ength); 

end enterattrtbutesi 

findcodemacro: proc(lg 1stradr,result) byte public; 
dcl lg byte 9 (stradr,result) addr; 
return search(lg,stradr,result 1 .codemacroentry(PJ,codemacheadlg); 

end findcodemacro; 

new$cm$body: PKOC Clg 1ptr) byte pu~lici 
dcl ly byte,ptr dddr; 
if freept > overflowllmlt-lg then return false; 
call copy (}g,ptr 1 freept)i 
freept=freePt•lg; 
return true; 

end$~roc new$cm~body; 

new$cm$name: ?KOC (lg,ascliptr,returnptr) oyte Public; 
dcl lg byte 1 (asciiplr 1 returnptr) addr; 
return new(ly,asciiptr 1 .codemacroentry,5,returnptr); 

end$proc new$cm$nam~; 

SO~fSYMBOLS: PKOCEOUKE; 

1 './ ·.i Id 1 
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£'cJj 
2)4 
2)5 
2)6 
2)8 
260 
262 
ltd 
2b4 

265 
£66 
2bl 
268 

269 
210 
271 
212 
214 
215 
216 
211 
21 ll 
219 
280 

lilt 
lll2 
28l 
284 
lll5 
286 
287 
288 
21!9 
2'l0 

2'll 
2'l2 
l'lJ 
2')4 

~ 

2 

l 
3 

j 
3 
3 
4 
4 
4 
4 
J 
3 

2 
j 

3 
3 

2 
3 
3 
4 
5 
5 
5 
4 
4 
3 
3 

2 
2 
3 
j 

4 
4 
4 
4 
3 
2 

1 
2 
2 
2 

~ 

D ~Cl ARE 
tURRENr IODR~ss, 
CURRENTCONTE~T DASLD CJRKENI A)l~fSS, 

NEXT ADOR!:SS, 
I BYTE; 

ALPHALUCfO~No: PkOCLOUkE Hilt; 
Of CLARE 

SOKTU~llEPTR AClllRLSS, 
SORTNAllE RAS2D SJRlUAMEPJR (1) Hlfi, 
ALPHANAllEPTR AOORFSS, 
ALPH;lNIHE aA~EU kLPHANAMEPTR Cl) BYlit 
I BUE; 

SOkfNA~EPTR = SONTSYMPJR + SYMdOLHEAOLG; 
ilLPHANAMEPTR = ALPllASYllPTR + SYM110LllEAOLu; 
DO I = 1 TO SORTSYH.5LEN;T11; 

IF I > ~LPhASYH.SLENGTll THEN RETUR~ ~ALSE; 
If SORTNAHE (l-1) > ALPHANAME CI-I> JHcN RETURU FALSE; 
lf SORTNAME CI-1) < 6LPHANAME CI-1) THEN RilUPN TRUE; 

mo; 
NE TURN TRUU 

E~O ALPHALOCFOU~D; 

FIXCHAIN: PROCEDURE; 
SORTSYH.NEXT = ALPHASYMPTR; 
CURRENTCONTENT = .SORJSYH; 

ENO fIXCHAJN; 

INSkRTALPHA: PROCEDURE; 
CURRE~J 1 ALPHASYHPTR = .ALPHAROOJ; 
DO WHILE CaLPHASIHPTR := ALPHASIH.NEXTl 

If ALPHALOLfOUNO TH£N$)0 
<> o; 

CALL FIXCHAHI; 
RETURN; 

END$lfi 
CURRENT = ALPHASYMPTR; 

CNOHiHiLE; 
CALL f IX CHAIN; 

E~O INSEKTALPHA; 

o\L PH AR 00 f = 0; 
DO J = 0 TO LAST (SYMBENJR~); 

SORTSYHPTR = SIMUENJNY (l)i 
00 WHILE SORTSIMPTK () O; 

NEXT = SORTSYM.NEXJ; 
CALL TNSlRIALPHA; 
SORTSIMPTR = NEXT; 

ENOSWHllt: 
ENO; 

EN~ SORTSYMBOLS; 

outer! t: proc; 
c~ll outbyt(cr); 
call outbyt(lf); 

end outcrlf; 

.......... ~ ~ -- .. .-- - ·-·_-
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PL/H-86 COMPJliR ~1Mt.Ul T ~1J.._r .ld'llJL._ 

I 
11)/ )/.; l 

295 1 
l 'Jb l 

l 'J1 2 
2'l8 3 
2n J 
300 3 
.J OJ 3 
303 4 
304 4 
306 4 
308 5 
j09 6 
HO 6 
311 5 
JU 5 
H4 5 
315 5 

Hll 4 
31':1 3 

3LO 2 
321 3 
322 3 
JL] 4 
j24 4 
325 4 
3L6 3 

3L7 2 
328 3 

3L9 3 
BO 3 
3J2 4 
334 4 
335 4 
.B6 4 
331 4 
338 4 
H9 4 
.340 3 

Hl 2 
342 2 
343 2 
344 2 
346 2 
348 l. 
3~0 2 
Hl 2 
352 2 
353 3 
354 J 

printsymbols: pro~(typ); 

dcl Ctyp 1 i} ~yte; 
'*print ill ~yn;;;ols to Til• *I 

ddvuncetonext: proci /~ ..i..J1n .. nca to ne;<t c'.llu:.:11 (lf,.32,.:.tl,64) •I 
dcl (x,y) byte; 
x=col/16; 
y=l6-(col mod 16); 
if x >= 4 then£do 

call o"tcrlf; 
elseido 

IF SYMdOLSOfVICE = P~INTiR TttE~iou 
00 lrllHLE CY := Y - l) O 255; 

CALL OUTllYT CSP ACE>; 
tN0$<1Hili; 

cLSUOO 
col=col+y; 
call outsymbolbyte(tab); 
if y > 8 then call outsymbolbyteCtubl; 

ENOSIF; 
endHf; 

end advancetonext; 

UJTBYTES: proc(ly 1 p); 

cc.P }vVI- S-Co ~ -d \r. 3 
COPYRIGHT© 1981, 1982, 1983 

DIGITAL RESEARCH 
dcl lg byte,p ..iddr1asc based p byte; 
00 WttJLf CLG := LG - 1) <> OFFHi 

call o"tbyt(asc); 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

P=P•l; 
end$while: SER. # Cc -/ 0 :f 

end OUTBYTES; 

printsymb: proc(p); I• print single symuol •I 
dcl p ador 1 x based p svmDolhead, 

a addr1ascii based a (1) byte1help(4} byte: 
a=p•symbolne~dlgi 

if X.STYPE=typ thenSdo 
if col~x.slength+5 > 19 then call outcrlf; 
call hex2out(x.offset 1 .help(U)); 
CALL OUTBYTES (4 1 .HEL~J; 

call outbyt(space); 
CALL OUTSYTES CX.SLENGJH 1 .ASCII); 
call ad~oncetonext; 

end$if; 
end printsymb; 

I• print symbols main program *' 
co 1-=0; 
CALL OUTeYTES (4, .c·oooo•)); ,. print he~d!r *' 
c~ll outbyt(space); 
if typ=lab then call OUTdYTESC6 1 .("L~dELS")); 
if typ=varf3ble then c~ll lUTBYfES(9 1 .C"VARlAHLES"J); 
if typ=numter then call JUJBYTESC7 1 .C"WUM8tRS")); 
call outcrlf; 
ALPHASYMPJR = ALPHAROOJ; 
OD UHILE ALPhQSYHPIR <> O; 

CALL PMJNTSYMH CALPHASYMPTR); 
ALPHASYMPTR = ALPHASYM.NEXT; 

- - -
l. 



PL/M-86 LOMPlLtR It:!'; I,; l 

3~~ 3 
j~6 l. 

3~8 2 

3~9 1 
360 2 
362 2 
3td l 
364 2 
365 2 
j66 l. 
3ol 2 
368 2 
369 l 

310 1 
HI 2 
.Hl z 
313 2 
314 2 
315 l 
316 z 
H7 z 
318 l 
319 2 
3!i0 2 

j!il 1 

ENO: 
it col () 0 th~n cdll outcrlf; 

end printsymbols; 

•ymbterminate: proc ~ublic; I• Print symbol t~ut~ •I 
&f SYMBOLOtV&CE = NULL THEN REFURN; /~ no ne~ti to sort, etc. •I 
CALL SORTSIMuOLS; 
CALL OUTSYMROLdYTE C~O~HFEiO); 

call printsymbols(variahle>: 
CUL OUTCRLF; 
call printsymbols(nuruber>: 
CALL OUTCRLF; 
call printsymbols(lab)i 

end symbterminate; 

sym~init: proc public; 
dcl i bytei 

I• numl,erc. •I 

It. litbels tr/ 

dcl symb symbolhe~d at (.i} 9 codm codemacrohe~d 
end$of$symbtab=(endbuf/256)*Z56-l; 
freept=.svmbtabCOJ; 
CALL FILL CO, SIZE CSl~BENrRY), .SYMdENTRY); 
symbolheadlq=.symb.baseindex-.symb.neKt•l: 
attributely=symholheadlg-3; 
codemacheadlg=.codm.defptr-.codm.neKt•~; 

overflowlimit=end$ofisy~~tab-symbolhead1Ji 

end symbinlt i 

endSmodule symo; 

<:it (.i); 
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PL/M-db COMPiltM S'iNf' LL T ,.c L 'lUnULt: lJ/~/dl '; 

CNUSS-NErERENCE LTSTI1G 

DEt-N AUOK SILE NAME, .H IR llllJTlS, A:D REi'ERE11C~S 

..l2d 0091..H l A • . . IJ[)I{[) 323 ..l 2'J 337 
10 OOOOH 1 AAA • . tHH: EXHRNALU> 1:i3 
10 OOOOH 1 AAS. . . an E EXTEktJ.lL(l3) 153 
IO OOOOH ) AOC • . BYTE EXTEll11AL(6) 153 
10 OOllOH 1 A[)D • . ti HE f X H ll ILl LC 7) 15 3 

2 ADUR LITENllLU 12 15 lU 21 21 'I'> 48 
SI 54 '}2 153 154 163 177 lJ) 209 213 

2L2 U6 2->ll 2 34 na 246 321 j,!.3 37L 
291 0309H 100 A[) VA UC HOIJl XT. . . PfWC:tOlJRE ST>iCK=OOlOH H8 
2'>1 029011 114 ALPHilLOGFOUND. PR11CtJtJRE (l'(T( ST ,\CK=00021l 272 
2'>2 OOOOH l All'H~NM4t • . BYH ~ASEO(~LPHA~AMEPTR) ~RILtH I) <''> B L60 
L'>L 0098H l ALPHAN.U1cPTR wORD 252 254 2'>8 260 

3'> OOOOH AL PfiA'W'IER tC PROCtoURE rlYTE EXTl:Rf;~L(63) STACK=OOOQ,1 
l '>" 0086H 2 All'HARUH. . wa:rn 2 70 281 351 
l '>" OOOOH 12 ALPHAS YM . . STRUCTURE rlASEDCALPHASYMPTK) 256 211 3'.>~ 

l '>'t 0088H 2 ;ilPHASYMPTK. WORO 1:>4 254 2~6 266 270 ? 11 211 351 
352 353 354 

JL 1 OOOOH 1 ASC. . . . . . uYTE BASEO(P) J23 
l 61l OOOOH I ASC. . . BYTE BASEOCP T) ARR .. Y(l) 172 
3211 OOOOH 1 ASC TI. . . . . . . llYIE BASl:O(A) .\RRA1Cl) 337 
l'J3 OOOOH I ASCII. . BYTE RASEOCPfl) AR,{/IY(l) 199 .! 04 
1"11 oooou I ASCII. . . . . BYTE BASEOCP JI) ARKA'(( 1) 11 a 182 

3 ll OOOOH ASCIIChlR. . PROCdllJRf: bYTE l:KTi.RllAl(64) '.iTACK=OOOOri 
212 0006H 2 ASCIIP TR . . . . . W!lrtO P .'\RAM>:Td ~U T1JM;i TIC 2U 214 
L4'> 00061i 2 ASCIIPTR . . WUrtD PARAMdU AUTlll1ATlC 246 241 
LOil OOObH 2 ASCllPJR . . WORD PAP.AHfE,{ AllTOt~MTlC 209 2FI 

'16 000011 1 ASM86Tl:XT. . BYTE ARRAY<U tXfEi<NALC94) 
l '> j 009fH 1 ATTRIBUHU.;. IJYTE lL7 231 377 
1 '>" OOOBH 1 EIASEi'lDEX. . BYTE Ml:HBEHC itLPHASY11) 
154 OOOBH 1 llASEINDEX. . BYTE Mt: MBi: 11( S.lR TS YM) 
l'J3 0003H l BASE HWEX. . &HE MEMBtHCSYMCl > COPYR.CHl © 1981. 198~, 1983 
J7L OOOuH l llASEINOEX • . BYTE ME MS!: M( SY 1113) 376 
226 OOOBH l BASEHlOEX. . . . . BYTE MEMHE!l{ 5 YMl') DIGiTAL RESb\t{CM 
328 OOOtHI l lll\SEHIOEX. . BYTE Ht:MBERCX) P. 0. BCX 573 230 OOOBH 1 BASEINOE x. . fJYTE M!:MllErt( SH11n 

PACIFIC GROVE, i..A 93)50 117 OOOBH I BASEINDEX. . BYTE M EMii me SY .~RH FAO) 
II BASEREGflIT . UH.RALLY 
8 BASEREiiC<JUNT LITERULY SER.# 
ti oREGEiIT • . . LIT Eltll LL Y 
1:1 UREGCOU.'IT. . LITERALLY 
4 BYT. . . . . . . . LITER/ILLY 

10 OOOOH l Cl\LU'. . . . . . . BYJE EXTERNALC3l) 15j 
'>9 OOOOH l cu . . uYTE PARAHt:Tt~ 60 
32 OOOOH l UI . BYTE PAllAMt:Tt:R 33 
26 OOOOH 1 CH . BYTE P J\RAHET1.:R L1 
JS OOOOH 1 CH . ti HE PARAMHrn H 
l'J OOOOH 1 cu . . . . . . BYTE PAR4MtTi:R 30 

l S!:> OOO'tH I cu . . . . . . BYTE PARA MEHR AUTJMA TIC 156 157 162 165 
41 OOOOH 1 CH . . . BYTE PARAMflt:R 42 



Pl/M-!16 LOMP lltR SY ;·1fl Ol r ,:r1u 'Id fllJl c: 10/~l:J! r' ."· \~ f 1 'i 

-~~ OOOOH 1 (II . 1WH PA r2 ...... 1 ~ T cfl J.'> 
56 OOOOti 1 Cli . il'th f> ii fl I\ II TLJ '.;] 

62 OOOOh I lll . . . . . . . . avrt= ?ARAM T:' l 61 
111 OOOOtf I Clli\R . ilYTE p ~R1-tr-~ J;:,{ 112 
114 OOOOH 1 Cl1AR . . . . . BYTt PAflAt11:TLR 1E 

10 OOOOli ] CLC. RYTE EXERuAL(l'.I) l5J 
10 OOOOH 1 cu. BYTE EXTER:>,.Un) 153 
9 6 OOOOH 1 CLOSl:EkR fEXT avH: nR'lAHl) c: X lf ;rn,1U 1 G!J) 

130 OOOOH CLOSE:F lU: • . l'ROC 11URE BY ft fX Tt:R ,t.LC llO) SIACK-"000011 
!15 OOOOH CLOSlHEX . . PHJC DURE !':( rr: 1( 'j h l { 8 3) ~T1\CK=OOOJH 

!13 OOOOH CLOSE JJ,CUJIJE PRDC JLIRL txrtf<NHCBZ) ST ~CK=OOllOH 
81 OOOOH CLOSEPkliH . l'ROC1.:)JRt [X TElUlAl( '!4) S IACK=OOOOH 
19 OOOOH CLOSLSUU1<l:t:. PRO CL OUKE EX TEki~i.LC 8ll) STACK=OOOOll 
!19 OOOOH CLOSESYMuOl. PROCt'll.IRi: i:XH:RNf.US!'.I) Sl1\CK=OOOOH 

213 000011 2 CHADOR . . . . . . WORD RASE!HRCT?T> 216 COPYR1GHT © 1981. 1982, 1983 
10 OOOOH ] CHP. . . BYTE EXH:RNAL(29) 153 DIGITAL RESEARCH 
10 OOOOH 1 CHPS . . . . BHE EXTt.RNAL(47) 153 
10 000lil1 l CMi'Sll. . . . BYTE EXHR11i\L(8) 15] P. 0. BOX 579 

j COLlE . . . . Llrt.<UU PACIFIC GROVE. CA 93950 
1)3 OOAOH l COOEHACf!c/.OLG. . . BUE 214 2 JS 378 
153 OOOOH 128 COOE.~nCROUH1~Y . . ilORO ARRAY(64) fl/I B 214 235 241 SER.# 

8 COOEitACROtlll\U. . . LITEKALLY j 1.!. 
H2 OllAOH 5 COOH . . . . STRUCTURE AT 178 
212 00041i 2 COOMACOHPJ. llll1W PARA MET c:I~ AUJ!lHATTC 213 216 
15J OOAIH 1 COL. . . BYTE 159 16 j 299 300 313 jjl 341 J56 

9 COllSOLE. urrnALLY 
117 OOOOH COt.STAl. . . . . . PROCt'lURE BYT[ i X TL RN~LC 115) S 1 ACK=OOOIJH 

I 1 OOOOH COPY . . PROCEJURE EXTEl<NAU51) S rACK=OOOOH 204 Ll.1 
231 241 

2 CR . . . LITERALLY 157 292 
142 000011 CREAHr'ILE . PROCEDURE RYli EXTERNAL( 124) SfACK=OOOOH 
15 u OOOOtt CRLF . . . . PROCULIRi: EX TERN:ILCl 2 7) STACK=OOOOll 
250 0092H 2 CURRfNr. . . WORO 250 267 710 271 
1'13 008tH 2 CURREN I. . . . . . WORD 1'}3 199 200 201 
l'.U OOOOH 2 Cl.I RR tN re tltH ENT WORO BASclHCLIRRENT> 200 201 
250 OOOOH 2 CURRENTCOIHENT . . WORD BA~EOCCURRENT) 267 
177 008CH 2 CURREN fPT. . lolORO 177 178 l7'J 180 l!l 2 1 !l4 18il 

10 OOOOH 1 CIJO. BHE EXTERNAL(L7) 153 
44 OOOOH 2 o. . . WORD PARAHHcR 45 
47 000011 2 o. . . . WllRO Pll!l.\JolfliR 48 
50 OOOOH 2 o. . WCIRO PARAMf:Ti:R 51 
53 OOOOH 2 o. . . . WORD P11RAHHtR )4 

17 000011 2 D. . . illQkO PARAMfli:R 18 
2 OCL. . . . . . . . LITER.ALLY 

10 OOOOH OEC. BYJE txHRN!\L( 10) 153 
53 000011 OHO UT . PROCEDURE txTfRIJ.<l(69) STACK=OOOOll 

312 000311 2 OEf P JR . . . . . . WORD MEHt3E RC LOOM) 378 
.:i OELEJEDSHlt. • LITEKALLY 

133 OOOOH OHETHILF PROC E.OURE t:X TERN Al( 121) SfACK=OOOOH 
225 OOO'tH 2 OEST . . . . wORO PARllM[ li::il AUTOMATIC 226 2?.7 

91 OOOOH 1 DEV. . . . . dYlf PARAllH1:R 'J2 
2 ') OOOOH O.iGIT. . . . PROCEOIJRC 8YlE EXT;;RNALC61) STi<f.K=OOOOll 

121 OOOOlt l DISK1ill.11'1'3dl . BUE PAR4MEHR 122 
96 000011 1 OISKREl~ERHTexr. . BYIE ARRAY< I) cXll:1HULC97) 
96 OOOOH I OISKWRlTiERRJXT. . BYTE ARR.tY{ 1) lX lf.K NAU 'l 8) 
10 OOOOH 1 0111. . . . . . . . BYTE EXHRt;ALC32) 153 

147 OOOOH 7 DHAAODRt:SS . . . . W!lRO PARllMHi:R 148 
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.i OOUbLEui:rrnta..) • . . LI J t ,~;,._(_ t 
4 U~lkfl . . LlJ1'1{~Ll¥ 

2 tLS[tlfl . LTlER\llt 
106 OOOOtt 2 itlO"' Ur . ;m 1w EX f E il.~A U 11 il) J7J 

L l::NOCASI:. LITf:HLLY COP~ill;GHT 0 1981, 1982, 1983 
2 dlOOO. . . . . . . LIT.:KHU' 

OIGllAL R£SEilllCll 2 i:NDfORtVC:R . ltTfRllLLY 
L. tNOif. . . . LITf.aALLY 163 186 3lb P. 0. BOX 579 
2 ENOMOOuLE. . . llTEKALLY 

PACIFIC GROVE, CA 93950 2 LNOflff Ili:. . LIH.<llLLY 
l~J 0082H 2 1.:NQOFSYMdfh,I . wo.rn PUCU C 373 179 

2 ENDPROC. . . LITERALLY SER.# 
'l6 OOOOlf l:NOTcXT. . . . BYJE llKHYCl) i:XTERN."ILC'l;>) 

i. fllOWIH Lt . . . . . LITf•l.ALL Y 
Ll'J OICCH 23 f:NTERATTRIUJTES. . PRO(tOURc PU~L .a.f. Sft\0'.=00Glfl 
171 000011 ll8 dllRYTAfl <IORO 'lASclHP fl) ."IRtlAtC64) l 7fl 
l'U OOOOti 1.2 8 tNJRYTAB . . . . . iojQRD BASl:O(PT2) ARRAtCt.4) 19 9 

44 OOOOH l:OUAL. . PROCcOURI.: BYTE EXTUHJAL(66) ST1<CK=000·1H 18? 
3 l:RROR. . LITER ~LL Y 
2 F~LSE. . LIHKALLY l ')0 219 240 25 7 ,; 5) 

l U.i OOOUH I fCtio . . BYTE AiUlAY(l) EX TfK~li<L( 107) 
lO'o OOOOH 1 fCiH6. . BYTE l\;{R.H(l) 1...XJ Ei<NAL000) 
136 OOOOH 2 fCR!IOORESS . llORO PAfUMET.:R U7 
lH 000011 2 fCilAO'.JKESS . WORD P A iU.J>H. Tl: R 140 
H2 OOOOH 2 fCflAllORfSS . WORD PARAMt:TiR 143 
12 7 OOOOH 2 fCBllDOl{ESS . WORD i>ARAMEHR 1 Lil 
lJU 000011 2 fCBAllOKESS . WORD PARAMETER 131 
124 OOOOH 2 fCBAOOK!:SS . WORD P14RA:-!UtR 125 
133 OOOOH 2 FCllllODRESS . OIORO PARA"IETiR 134 

23 OOOOH 2 fCBllOR . . . Ol[Jl{O PARJ\METCR i4 
Z.i OOOOH FILEABllR T • . PROCt)JRE EXH~tJi.L( 59) STACK=OOOOH 

il FILE IS TRUClURE . . l TTERALLY 
8 FILEOS JRUCTURE LJJEKHL Y 

'l4 OOOOH fILESE TUP. . PROCtDURE B'tTE tl{TERNALC87> ST ACt.=OOOOti 
26 OOOOH FILL . . . . . PROCE11URE EXTF.Ktlii.l(6U) ST:CK=OOOOH 375 
'l l OOOOH 2 f!LNAl<I . . . . . . WORfl PJ\RAllETER 92 
9 l OOOOH 2 FILTYP . . . . WORD PARAHEHR 92 

233 OIE3H 21 FINOCOOEMACRO. PROCtDURE b VT E 'PU :3l [ C sr.-CK=!iOIEH 
221 019AH 27 fJNOSYMllJL . PROCDURE BYJE p UBL re SL\CK=OOIEll 
L.b5 O.i02tl 26 FIXCHAIN . PROCtllURE STACK=0002H 274 279 

2 FOREVER. LITERALLY 
2 FOR'IFEtO L TTHllLLY 363 

1~3 00801l 2 fRtEi'T . t.ORD PtJ3L IC ] 'j,j 194 200 LOI 202 <'OJ 
204 205 239 241 242 374 

lUO 000011 1 FUNC . . UVTE PARAMEHR 101 
'l1 000011 1 rUNC . . BYJE t'ARAIHoHR 98 

LL!> OIBSH L.3 1,, ET A TT RI JIJ TES. PROCUJURE PUrlLIC STACK=OOCtH 
161J OOA3H I Ii. . . . flYTE 1 70 172 174 
167 0024H 50 h/>SH . . PROCdURE RYTE ST \Cl'=0006H 1111 199 
19L. 0006H I llEAOLG . BHE PARAHEJCR AU fOH ,.if Ir: I <J3 lH 204 ;>O'.. 
176 0004H I HFAQLG . JYTE Pil.RAHHCR AUTGl~AT J.C 177 i a..: 
32 ll 00A9H 4 HELP . . dYTE llRRAYC4) 134 B5 

41 OOOOH HEX I 0 lJ l. PROCEJURt EXTErl.f'\IHC61) STACK=OOOOH 
:so OOOOH ttEJf20UT. PROCEDURE EXTEIHli1l(6il) STACK=OOOOH 334 
10 OOOOH l 11L r. . . BUE EXTE:RNALC36) 153 

l!>l 001\511 1 I. BYTE 255 256 z5a 260 
1611 OOAZH 1 I. . . . BYTE 169 1 71 172 



l'l/M-116 1.0lo!P il!::K SYl1f>dL T ~RU l',i)')llLt: 10/'.>/,'1 ,> ;, t')L: l l 

£'J6 00A6H l I. . 3't'fi 
250 OOA'tH 1 I. . BYfE .c: ii! £ii.; 

Hl OOAIHI 1 1. . . JYTl 3 72 
10 OOOOH I I At•O . . . . . ilYlE EXltRi<~LC16) l 5:l 
10 OOOOH l ICtlL. . :HTE tXTtR,JALC'.5) l ~ j 

j lOl:NJ. . LI TE1ULLt 
10 OOOOH lDIV . . . . . . . JYH EXT.: fl. Ii'. l ( 4 :J) 1 5 1 
.., 1 000011 IfilcSdUP . P!lOCEJJR[ tX I r 1l!;1\LUli.i) SPLY.=OOflOtl 
10 OOOOH 1 IMUL . . . . JYH EX Ti.:k.~Ad ::.0) 1:>3 
10 OOOOH 1 J.N . . . . . BYTE EXTl:Rt<ALUfJ) l'd 
10 OOOOH 1 J/H,. . . . . BYTE :x ft:RNALC23) 153 

!I lNOfXRlG:JlT. LITERALLY 
ll lNOEXR tGCOUIH • . . LITERALLY 

97 OOOOH l INFO . . . . . . . :.l'JRO PAllAMLTt.:R 98 
100 OOOOH 2 IUrO . . . . . . . ;,.j[}j{I) PARAMETL~ 101 

61 OOOOH lNlNCL UOEfl YT t:. . . PROCEDURE f\Y ft EXT L:RtlAL 04) sr .. CK=OOOOll 
l HHT . . . . LJTfKALLY 

'J6 OOOOH 1 INITl!ILS . . BY TE ARRAY(l) cXfERt~~l{'lO) 

10 OOOOH 1 INOT . . . . . . . BYfE: EX Tl:R Nt.l( 45) 153 
269 OJlCH 48 HlSERTAl.PllA. . . . PIHICt:OURE STACK=0006tl 2&6 

65 OOOOH 114SOUR cm y TE . . . PROCc!WRE flY TE EX Tc t<t~l';l( 7 3) STACK=OOOOtl 
145 OOOOH INJ[KROGAftflISK. . PROCl:JiJRE ll Y TE: EXHRNALC1?5) STA(!(;QQOO!I 

10 000011 lOR. . . . . BYTI: EXTERNl\L()0) 153 
ll IR EGU Tr. . . L TTrnALL Y 
8 IRl:GCOUNT. . LITERALLY 

10 OOOOH 1 !RH . BYTE: EXTERl•ALC4B) 153 
10 OOOOH I JA . . BYJE EXHRNl\L('J) 15] 
10 OOOOH I JAE. . dYTE EXTERl~AL( 13) 153 COPYRIGHT© 1981, 1982, 1983 
10 OOOOH 1 JG . . . . . . BYTE EXTERNi\LC14) 153 DIGITAL RESEARCH 
10 OOOOH 1 JL . dYTE EXTERN~L(l9) 153 
10 000011 l Jl1P. . . 3YH: EXTERNAL( 35) 15j P. 0. BOX 579 
lU OOOOH I JMPF . BYTE EXTERNALC4I> 153 PACIFIC GROVE, CA 93950 
10 OOOOH 1 J"IPS . . BYH EXTtRNAL(5]) 153 
10 OOOOH 1 JtlllE fiY JE EXTERllALU8) J5j SER.# 
10 OOOOtt I JtlE. BYTE fXHRNi<LC26) 153 
10 OOOOH l JO . . . . . . BYTE EXTtRNALCl?J 153 

3 LAB. . lllEi<ALLY H't j6d 
10 OOOOH l LJtHF . BYTE EXTERNALC24) 153 

LAST . . . . . BUH JIN 282 
1 LEHPRACKET. LTTEiULLY 

l.2 b 000011 ? LENGTH . . . . . . WORO HUiB ERC SY .'l•\ > 2?1 
177 0003H 2 LU.GTH . wo;rn IH:143tRC SYMflliU.0) 
154 0003H 2 LE UG TH . . . . . . WORD Ht: MilE I<( SO!~ TS YM) 
154 ooo:rn 2 LE NGTtl . WORD HEMdERC~LPHASYM) 

230 OOOOH 2 lfNGlH . . . . . . WORD ltEHBERCSYHfl) 231 
l 'J3 0003H 2 LENGTH . ilORO '4EIHlERCSrn1n 
:J7 L OOIUH 2 lEHGrn . wo1rn MtMi.lEkCSYf'llH 
32!1 0003H 2 LENGHI . WORD MEtlliEl<CO 
10 OOOOH 1 LES. . . . . . . . IHJE EXHRNAL( 33) 153 
32 OOOOH LE TT .OR . PRIJCt:DURE llYJE EX H R1'ALC 6L> STACK=OOOOfi 

2 LF LIJEilALLY 162 291 
l45 OOOllH 1 LG . BYH PARAHl:Tt.R llUTOHl\TJC 246 247 
l.33 OOOBH 1 LG . . BYTE PARAHETC:K AUTO HAT IC 2.,4 d5 
20!1 OOOllH 1 LG . . . aYTE P;;RAMETcR AUTOH~HC 20'l 210 
176 OOOCH 1 LG BY TE PARAllHl:R ~UTIJMATIC 177 178 180 1(12 
221 OOOBH ) LG llYTE P ARAMETtR AUHIHiHIC 2.:.2 22j 
LH OOObH 1 LG llYff PARAMETER AU TOMA TIC 23 B 239 241 242 



- ,.... ..... ~ - - - ...... .... - ..... ..... -.. ..... - .... !111111111 -- -
PL/M-86 COHP llt:R Sf 1'1 llfJl T ,:nu: '"l'>UL L I i1 .1 ~I cl 1 ; ' l ., 

167 0006ti I LG . . :\'I' l f P,.'(;.!ILTL< ,~ur•;'-:,.ri.r l r, a 1.,.. 
' i 

l ':lL OOOCH 1 LG . . . . ti Hf " A[~ .'.\~I LT L ;~ ,~UTd'~.:.r:.c l')) 114 I J 'J 2 ,; j 

204 LOS 
212 0006H I LG . . [lYf[ P"PAMi. T ,CR ~llTfl"l.ill~ 213 214 
32 0 000611 ) LG . . . . <HfE PAqAM£L.:R ... uri; 'H. r re 3d :. ~ i 

2 Lil. . . LI fE.il\Ll't <. J 4 5 6 7 
9 

10 OOOOH 1 LOCK !1Y TE EXll:RNlL(J7) 153 
10 OOOOH 1 LOUPt:. . RUE EXTf:Rli~LC54> l 5i 
10 OOOOH 1 LOOPN[ . JYfE EXTliUIAL( 11) l :)J 
1 il OOOOH 1 LOUPl. . BYTE EXTcRtiALC 7) 153 
':16 000011 1 1'11\KEl:RHT .:.XT. BYfE l\HU'f(l) EX l:'K'j,\l( 'J'J} 

000011 tlUlORY . dYTE l\K.RAYCO> l'.> 3 
'H OOOOH MO ill PROCcllURE [)(Tf1HlAl(105) :>Tt.Ct-=OOuOli 

100 000011 1-m;i? . . PIHJCdiJR[ BYfi' EXLRtlllL(106) SJ AC.K =000011 
1.0 OOOOH I MO\/. . tiVTE EXH.IWAL('t6} l 5 3 
10 OOOOH I 110 vs . . BYTE EXTl:RllAL( J) 153 
10 OOOOH 1 MOllSB. . B'f fE EXHRNALC:» 151 
10 oooou 1 i'IUL. BYft EXTERilALC42) I ~d 
53 OOOOH 2 N. . . . wo~o f'ARMIEER 54 
50 OOOOH ? N. . .iORO PARl\M£TtR ';;I 
"7 OOOOH l u. . . . . . . . . B'fI E i'ARAMOt:R 48 
44 OOOOH 1 N.~ • . . dVfE PARAilHH 45 
26 OOOOH l N.• • . . . . . BYTE f'ARA'!HcR 27 
H OOOOH 2 ;; . . WIJRO PARAilETER 15 
1l OOOOH 1 N. . . . tHfE PARAHfltR 18 

3 NfGLEC rm. . LITE1Ull'f 
l':ll OOB7H 153 m:w. . . . . PROCE'JlJRE HYTE STAC.K=0014U ?10 214 247 
l.J7 Olfl:H '.>l NfWCMOOOW. . PROCElJRi: ilV TE PlJ6LIC STACt<..=OOOfH 
24~ 0232H 26 NEIMCMN.HlE. . PROCtDlJRE B'fl E PUBLIC Sr.\CK=OOlEh 
212 Ol6bH "7 NEIO'IACRO . . . . . l'ROCE'lURE HVH PUflLTC STACK=001El1 
<.U 8 OISOH 21 NHISYMuOL. . PltOCtHRf: BYrE PJBLIC SJACK=fJOlfli 
250 0094tf 2 NEXT WORO 2115 l87 
l ':13 OOOOH 2 NEXJ . WORD Ht HBU{( S 'f llfl) 200 
l 77 OOOOH 2 NEXT . . WOltO BASEO(CURKfhTPT) Io 8 
154 OOOOH 2 NEXT WO!tO 1u:MBrnOOkTSYM) 266 2115 
154 OOOOH l ru:xr . . WORO Mt ilBt RC >\ll'llA SY ID 271 35't 
.H.!. OOOOH 2 NEXT . WOtW MtMbEIH~Y/18) J76 
312 OOOOH 2 l~EXT . WORD MEil3ERCCOlH!) 378 
177 OOOOH 2 NEXT . WORO llf E "IBE RCS Y •Hl llb\0} 
j28 OOOOH 2 ;~EXT . WOl{O ML HLIEllC X} 

4 till. LITEIULL'f 
% OOOOH 1 NO . 6'fli: EXTERNAL(!l9) COPYHGUTo 1921.19s2. 1383 8 NOOl/i:Rl.OIJNI • . LJTEKALL 'f 

ll NOOVtRRI ilLiI T. LIJ£KllLL'f DIGiTAL HESl:,\,~CH 
9 I.. 1WLL LITERALLY 360 . . . . . . . P. 0. W.<X 579 3 NUl1BlR . LTfEt{llLLY 3 48 366 
1 OAUO . . LI TEKALL't PACIFIC GROVc, ~A 93'350 
1 0£ u. . . . . . . . LITERALLY 

l.26 0006H 2 OFFSLT . ~01{11 ~t:M!3ER('.>Y11fJ) SER.# 
1 ':13 0009H 2 OFFSET . . . . . . WOl<O Ht:MBER(SYM~) 
111 0009H 2 OHS t:T . .iO.<O MEMBEK(SYM8Hi:~O) 
312 0 OO':lH 2 OFFSET . WORD MEi1B(R(5YrlR) 
1!>4 0009H 2 OFFSET WORD UMfiE R(S'JR TS VtO 
1~4 0009H ? OffSt: T . WORD ME HBE RC.\L i' HAS Y 10 
.!.JU 0006U 2 OFFSET . w Of{[) HUIUE RC~ H1tl) 
321l OOO':lH 2 Off SET . WORD HtH'.!ERCX> 334 
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7 or.t. LHt:HLLt 
1 OGI • . . LTTHHLY 
1 OLASr. . L Ir [:,{/\ L l i 
1 OLC. . . LITctL\LLY 
1 OU:IJG Ht. . . . . . urrnaLu 
7 ill r • . . . . . . . LIIEHLU 
1 011Ll> . . UJEt<HL'i 
I UN~. . . . . . . . UH KALLY 
7 OIWT . . Liff:{~LlY 

1 OOff S El. L Tff,t.Ul Y 
1 UOi<. . . urrnALLY 

'Jo OOOOlf OPENtRr<TDT. J 'l'T E liRRAY(l) i:X:JExN!\L('l'>) 
124 OOOOH llPtNFTLE . . PROCLl)IJPt BYH t:Xrt Rli<\l( 118) STACK=OOOUH 
fj OOOOH OPE NH EX. . . PROC1:JL1Rt ( X ff. K 11 ill ( 77 ) SJ1\CK=OOOOH 
11 OOOOH OPt:NINCLUDE. PRO!'. to UR[ CX TEiWAL(76) SJ;.CK=OOOOH 
1':> OOOOH OPlNPRHJT. . PP.OC.::OUltl EX H ;{ ~J II l( 1i:1) SI ALK=OOOCIJ 

IL 1 OOOOH OPfNROfIL( . . PROCUltJRE bYTi'. EX Ti:'IHIALC 119) STACK=OOOOH 
69 000011 OPENSOURCE . PROCtOURE EX HfWl\LC 75) ST ACK =OOO()ll 

77 OOOOH ilPl:NS Y 113 OL . . . . PROCtJlJRt txJEKNAL( 19) SJACK=OOOUH 
ll Of' ER ANOS T RlJC LHEKALLY 
3 OPERATOR LITERALLY 
7 OPTR . . lilERAlLY 
1 OSfG . . . . . . . LHEllALLY 
7 OSHL . . . . . . . LIT HALLY 
1 OStlORT . . . . . . LHERALU' 
1 OStiR . . LITERl\LLY 
7 OTYPi:. . . . . . . LITERALLY 

10 OOOOH l OU J. . . . . . . . BYTE EX TEiWAL( :> l) 153 
l!.>!> OOOOH 36 OU TB YT . PROCtoUKE STslCK=OOOSH 292 293 3J'J 323 

336 343 
jlU 0430H 32 OUlBYHS . . . . . PROCEOURc STACK=OOlOH 3'15 337 342 J45 

347 349 
2'J 1 034CH 17 OUTCRLF. PROC1:DURI: STACi<=OOOCll 30 3 333 350 357 

365 361 
56 OOOOH OUTHEXIHH . . . . l'ROCtJtJRt: EXTEKNALC 70) SHCK=OOOOH 
!.>9 OOOOH OUTPRINTBYTE PROCEDURE EX T f:R I~ i<l ( 71 ) ST ACl<=OOOO!i 
62 OOOOH OUTSYMliOL~YTl. . . PRIJCtOURE EXTERNALC72) STACK=OUOOrl 165 314 

316 363 
20 OOOOH OUTTUCT. . . . . . PROCtllURt EXJ!'Kllftl(5ll) STACK=OOOOH l 'J6 

l ':> 3 0084H 2 OVERFLmlL THIT. . . wORO 194 239 319 

1 OXOR LHERl\LLY 
~l1 0004H 2 P. . . . WOilD PARAMl:hJ< AUilJMiHlC 3<:8 329 DO 332 

334 337 
320 0004H 2 P. . . . WLIRO PAR.t\MHcR IUJTOMA TIC 321 323 3? 4 

96 OOOOH 1 Pt.C.HEXT UYTE AkRAYCI) t:XJEl:NAL(91) 
'Jb OOOOtl J PAlffRRHXT . SYJE ARRAY(l) i:XJE1{NJ\l(')5) 

96 OUOOH 1 Pf>SSOTUO. . iHTE l\Rflt>Y( l) tX1EiWALC103) 
96 OOOOH 1 PASSITLXT. . ilYTE ARRAY< 1) Ex:TfKNAl( 104) 

6 Pl'. OD l el .<f. !HJ . LITERALLY COPYRIGHT© 1981. 1982, 1983 
6 PCSEG. . LIJERllLLY 
6 POU • . . l Irfi{ALL Y DIGITAL RESEARCH 
6 l'DbIT. . LITfRULY P. 0. BOX 579 
6 POD. . . LITER ~LLY 
6 PDSEG. . LITEtUILL Y PACIFIC GROVE, CA 93950 
6 POW. . . lITEKALLY 

SER.# 6 PEJfCT . LITEltALLY 
b Pf/10 . . . . LITERALLY 



11111111 ..... ~ - - -- liliilliiili ........,. iliiiililll -- Miilililiii .... ... - - - - - -
l'L/M-ll6 LO MP Ile R s y l•i!J llL T ,1:: L ': :: ))LIL c I •!I'> I·: I i' • ·. ~, . t ,, 

6 PUmJF . . . . LTlt'{·1LLY 
6 I' [ :.o i'. . L 1 r r .: 1 LL v 
6 l'f ~lJ . . lff[,{ALLY 
6 PE~EG. . LlHil.'ILL'f' 
6 p I,.:. . . l r T UU LL¥ 
6 l'IfllST. LTP:KllLLY 
6 P I/lCLUOE . . . . . LIIE;<A...LY 
6 PllST. . lIIEi<ALLY 
6 P,.OOR'1 . L TTLR.\Ll Y 
6 i'NOifll'iT. . . . . L IJ[l<llLLY 
6 PNOLIST. . . LlH1UILLY 
6 PtJOSEGHX. . LITFRALLY 

10 OOOOH 1 POP. . . . . . . . BYH EXT1:RNllLC43) 151 
10 OOOOH I POl'F . . . . BYJ E E X HK l<A L ( 't 9 } }'jj 

6 POKG . . . . . . . LITERALLY 
6 PPAGESI7t:. . L Tlf:ll~LLY 
6 PP A(ii:U Ifl Ht . LITF.Rl\LLY 
6 PRll. . . LIHi<llLLY 
6 PREL3. . . . LI TE RALLY 
6 PRLUl. . . . LITffUILL f 
9 PR HH ER. . . LITE•ULLY J06 

JL.7 O't50H 96 PRINTSYMu. . PROCDlJRE STACK=OOI6H 35 3 
l.':l'j 0350H 124 PRlNT S Y•~:iOL S . PROCi:llURE STACK=OOlllrl 364 366 j{,b 

2 PROC . . . . LIIERALLY II 14 JS 38 41 ,0 'j J 
56 59 62 65 67 69 11 13 75 11 
79 81 l33 85 117 89 'H 9't 155 l,, 7 

176 192 20!! 212 221 725 229 233 2 37 2 45 
291 l.95 297 :l20 JL7 j~'J 370 

b PRS. . . LllfR.\LLY 
6 PRW. . . LIIEKllLLY 
6 l'SEGfIX. LTJEKALLY 
j PSEUDO . LI fEKALLY 
6 PSHIFOR/1 . . LITEKALLY 
6 PSSEG. . . . . LI IE RALLY 

167 0004H 7 PT . WORD PAR A ME Tt:K AU rtlM.HlC 16 B 17.'. 
lb 000011 2 PT . . l'IOi!O PARAHHt:R n 

116 000-4H 2 Pll. . . WORO PA:Hi"IEHR AUT11M1tTlC 177 I 7 ll 182 
1':12 OOOAH 2 i'T 1. Wll RO PARAMETcR /\UT,JMA TIC }') 3 199 ?04 
l '.lL OOO!lH 2 PTL. . WOi!O PARAHH1:R fllJTOH.HIC l '.l 3 l 'l\l 
llb OOO!lfl 2 PT2. . WIJ!lO Pi4RAHEH:R AUTfJ'l,..TfC 177 Ul4 
1':12 OOO'tll 2 H3. . . IDRO PARAHEHR AlJT014ATIC J<n 202 
116 0006H 2 PTJ. . WOllO PARA.'IHtR All TOl1A TIC 17 7 l lll 

6 PT iTLE . LIIEKALLY ----
237 OOO'tH 2 PTR • . . W'IRO Pi\R4'lfll:R 4UT0f"ATIC ?38 241 COP¥R.GIH o 19f:l. 1982, E.183 

10 OOOOH 1 PUSH . . BYJE EXTERliAL(O) 15J DIGl'f 11L RtSl::li{l:rl 10 OOOOH 1 PUSHf. BYTE EKTERNALC4) 15] 
5 Rt.H. . . LlJERALLY P. 0. B·~1X 57'3 
5 RAL. . . . . . . . LIJERllLLY PACIF1C GROVE, uA 93350 
~ RAX. . LITEKALLY 
5 :HJH. . . . . . LITERALLY SER# 5 RBL. . LI rEl<ALLY 
5 RBP. . . . . . LIJEKALLY 
.5 RBX. LIHRHLY , RCH. LITERALLY 
5 RCL. . . . . . LT IERALL Y 
5 RCS. . LIJEKALLY 
5 i<CX. LI JEtULLY 



PL/M-IJ6 l-0!1PIL1.:R S'l'.tf Ol Ll~ LI. "1d)JlL l d I ~ I,; ~ 
, . 

( ~ ,) ,: l G 

!> .to~. L1 T.ci<All Y 
5 l<OJ. . . . . . LT T t ;{ H. LY 
5 l<Ol. . . . . LlTEltAll'I' 
5 RDS. . LITEiiALLY 
5 ROX. . . . . . . . LITERALLY 

109 OUOOH RE ~OCO!.'idlt:. PROCl:OlJR[ BY f i. l:XT;cR/11\L( J J2) 5lf..t.:K-=!JO!JG:i 
136 000011 REWKEl..OIW . PROCt:DURc uYic EXL~:~llL( UL) STACK-=OOIJOM 

2 RECH. . . . . UTfkALLY 
J REG. . . LHERllLU 

10 000011 REP NZ. . . . . . . SHE EXHRWILC12) !5J 
10 000011 REPl . tlHE E XH ;{,'JAL( 1) 1 '.i:I 

5 RES. . . . . . LJHl</ILLY 
233 000411 ? kESULT WORD P:.RAMflcR /IUfOMATIC 2J4 d'> 
a1 0004H 2 i<E1>ULT . MIOW.O PARAM£Td AUT01~AT IC 222 223 

10 000011 1 RET. . . . . . BYTE EXTERIU,L( 39) ls 3 . 
d3 009011 7 RElPT. . WORD 213 214 216 
lUtl 0004H 2 l<E TURNPT WORD PARA/klt:R AlJTOMA TIC 209 llO 
245 0004tf 2 RElURNPTt{. . WORD PARAHHl:R AUTUM>lT if. 246 247 
Ill OUOOH RUHNOSOUlH.E PRllCtDURE EXTERNAL(81) STACK-=OOOOH 

7 RIGHTillUCKi: f LITERALLY 
5 RS 1. LHE!lAllY 
s RSP. . . . . . . . LHERALLY 
5 RSS. . LHERULY 

44 000011 2 s. . . . . . . WORO P~Ri\llHt.:R 4'> 
17 OOOOH 2 s. . . . . . . WORO PARAMETER 18 
10 000011 I SAR. . . . . . iiYTE EXHRN4LC34) 153 

116 0056H 97 SE Ail CH . PROCElJRE BYTE ST ACK= OU l'tlt .:23 2:l5 
II SEGHIHT. LITERALLY 
b '.iEGHC'lUNT. . . LHl::~ALLY 

230 000411 2 SEGMENT. WORO HEMBERCSYHB) 
LLo 0004H 2 SEGHl::N T. WORD HEHdERCSYtifD COPYR1GHT © 1981.1982, 1983 
193 0007H 2 SEGHEriT. WORD HHIBERCSYl'IRJ 
177 OOOlH 2 SEG!4ENT. WORO HtMBERCSYMBhtAO) DIGITAL RESEARCH 
154 0007H 2 SEGHENl. . . WiJRO MEHBERCSORTSYH) P. 0. BOX 579 
154 0007H 2 SEGMUJT. . . . . . WORD HEHBER(ALPHASYM) 
312 0001H 2 SEGHEtH. . . . WORD MEH6ERCSYHED PACIFIC GROVE, CA 93950 
3211 ooorn 2 SEG"1EN f. WORO 'IEHBER(X) 

SER.# 8 SfGTYPi.:AH . LTIERALlY 
ll SEGTYPl:CfiUNT . . . LIJE.<ALLY 

121 OOOOll SELECTDISK . PROCEDURE EX TERfrnL( 11 7) Sli<CK=OOOOH 
147 OOOOH SETOHAAOORlSS. . . PROCEOURc EXTERNAL( 126) STACK=OOOOH 
LJU OOO:lH 1 SFLAG. . UHE Hl::Hi.H:RCS'l'Md) 
226 0003H l SHAG. . SHE HE'4BERCSYHf\) 
l 'JJ 000611 1 SFLllG. . BYTE UMBERO'l'M?) 

177 000611 1 SHAG. . BYfE HEMBERCSYHRhf~O) 
1 '>4 0006H 1 SHAG • . SYTE HEHoERCSORTSYl'I) 
154 0006H 1 SHAG. . . . . BYTE HEHDER(ALPMkSYM) 
372 0006H l SFLllG. . BYTE '4UIBERCSY'l8) 
3211 0006H 1 SHAG. . 6YTE HE HBE R(X) 

SIZE . 3lJ1lf[lj 3 7'.J 
l'H OOOZH l SLENG T II. tUfE '1EMdEil(S't'1'l) 203 
177 0002H 1 SltNGT11. . . . . . 6YJE MEMBERCSYM!Hlf.:AO) 180 
1~4 000.ZH 1 SL ENG TH. anE MEHIH:KC SOIH S 'trO 25!'.o 
154 0002H I SU:NGTIJ. BYTE ~l::MBEM(ALPHASYM) 256 
372 000211 1 SLtNGTl1. BYTE HE HllEK( COIHD 
JU 0002H 1 SllNGTtJ. . . BYTE Ht:MUERC~HIB> 
321l 0002H 1 SL EJ'lG TH. BYTE flE HBE R(X) 332 337 



~ ~ ... ~ - - .... ...... llliiliiill - li--~'iil ......... ...... ~ ..... .... - .... .... 
l'l/M-ll6 LDMl'lllR :) y l11'•)l T .ULc 1 UihJLL l fl/':> I:; J t':,;. 1 l 

2)2 OUOOll I so:< rr. ·, .~E . . llne: E .\ 5 i:: :H S i -, l L !, " .. I' j n ) I fl ti ~I ( l) :> ~ :·~ :-'.(,),··, 

L)L 00'16H 2 SlJ;{f,J,li,t=~T•(• -'fH[) L ~L ;.-;_, L~ -·i .::&O 
1~4 OOOOH 12 !:>ORTS'f.-. . . srnuc Tur~ i! .:. ~ f u ( :, I!,: l :i Y "F ft( ) ? '.J ~ f b6 .. .- /) l 

?. ti5 
L49 0L4LH 68 Snl< TS Yi·;·~ ill:>. f'RrlCt:) JH'.: sr .:.r:h.=-non.~,1 36 t. 
D4 008>\fl 2 S01!TSYl1P rn . LHHO b4 2' -, ~, 2~~ '/_b/, ?b 7 23 :l (tJ .. 2 u :J 

?d7 
229 00fJ4H 2 SOUR Ct . Wlrt[) l'ARA~cL:R I\ !J T lJ !<\ i< T 11: 2JO L31 

2 SPACE. . . . . . LIHat.LL't 31) 'J 316 3,. j 
3 SPt.C . . . . . . . LJH:1HLLY 

l (J OOOOH 1 SJI • . . BYTE EXTERNU(44) l5j 
Lj:i OOOt>H 2 ST"AD R . \.It} I{ f) P.:.il.HIHlil. AUT U~L• TLC 234 23~ 
L21 0006H 2 ST RA DR . WORD PAR1\"ll:TLR -~UT:JM,~ rec U2 2Zj 

3 STRii•G . LITEHLLY 
L SJRUC. . Llrf1ULLY 154 177 l 'J 3 n.6 2 ]() 3?8 H2 

2JU 0002tl l STYPi:. . . . . bYH: '4 i !'4 tl i R ( S '01 1 ) 
226 0002H 1 STYi'f. . BYTE ME113C.H5Yn'1) 
l'H OOO!>ll 1 SHl'E. . ll HE M[MllER( SH1a) 
l 11 000)tf 1 STYPt:. . BYTE .'IE lldf RC SY11'l Ii Er.o) 

COPYRIGHT© 1981, 1982, 1983 l '14 OOO!>ti 1 snrt. . BYTE '4tMi3Ell(SfJRT)YM) 
1 !>4 OO!l'lH 1 SJYPE. BYTE HcMd~H(All'H~SYH} DIGITAL RESEl\RCH 
J1L OOO!>H t SJ'iPE. . dYTf lllMliEHOYMLI} 

P. 0. BOX 579 12 ij ooo;u 1 STYPt. . BYTE ,'If Ma ER C.O 330 
1 OOOfJtf SHl'l PRDCt:DlJRE STACK=fJGOOll PACIFIC GROVE, CA 93950 

L:iO OOOOli 'l SHiil . ST1tuCTURt OAScD( S YMllADiO 231 
226 OiJOOtf 9 SYrtfl . STRUC JURE BASED( SYllll .. DR) 227 SER.# 
l'J3 OOOOii 12 SYMB STRUCTURE llASEO(F'H:Ei'J) ;>OO 203 
J1L OOADli 12 SYl~B . . . . . Sli<lJCTURt AT 376 
229 0006H 2 SYMfli<OR. . . IJORD P ><RMI CT c~~ AUTOMATIC 230 2 31 
l2) 000611 2 SYM'lAOR. .IORO PARAMfTLR ~UTllHATIC 226 2?.7 
1)3 OOOOH 128 SYMRUHRY. . WORD l\1lRAYC6't) LIO 22j 2d2 2il-1 J75 

<J6 oooou 1 SH16FlJLU:RllT df. . tlYTE ARRAY( 1) EXTfiHj.ll( 101) 196 
177 OOOOH 17 S YrlBtlE.ID . . STlWC JURL BASEDCCU~RtNTPJl 1 ~ [) 
HO 04EC1i H SYM!l HUT . . PROCEDURE f'U.'>L IC SfACK=OOO!.H 

:i SYHflOL . . . LITERALLY 
1 !12 OOOOH l SYMOOLOE/lCf BYTE EXTERNALC12d) 306 360 

ij SY MH 01_ llE AO . LIHiHILL Y 154 177 193 320 372 
l 'JJ 009tH SYMJilLllE ;\OLG BYTE 210 zn ZS .l 254 3L9 H6 317 , 79 

l:i SY;~~OL ST RUC. LITERALLY 226 230 
177 0 u 00 ti 2 SYi~BPTk. . . l>IORO tlASEO(PP) 184 
1~3 OOOOH 1 SYi-l!Hllll. . . BYTE Al{Rl\Y(l) i\T H't 
3!>9 04BOH 47 SY 11fl TE KM itl>I TE. . . PROCi::OURE PIJ;.}L iC srACK=OOllll 
l'H OOOOH 2 SY MP JR . . . wn1rn BASEOCPl3) 202 
107 OOOOH SYSTEP-li{ESt:T. l'ROCUURt tx f i: 1Wl\LC ll 1> STACK=OOOOH 1 'l7 

20 OOOOH 2 T. . . . WORD· PAR.\METl:R 21 
2 T 11 tl. . . LTJERALLY 314 316 

l ()) OOOOH 1 JAUfr • . . . . . . BYTE ARRAYCl) i:XfEi{~IALClO'J) 
23 OOOOH 2 TEXTAlK. WORD P.!RMIETC:R 24 

2 Jill NO fl . . . . . . L TJEKALL Y 157 180 UJc 194 ?14 ?7 2 31) l 
306 J]O 

2 TRUE . . Llffil.ALLY UJ~ £'.06 217 24 3 261 263 
L95 009AH TYP. . . dYTE P>\RA'IL TcR 2'J,) 3 )•) 344 :J't6 HB 

ll TY Pm r 1 • . . LJrERALLY 
11 OOOOtf TYl'ECllLC . . Pil.DCLJJRE uv r" EHcl{;4AL(55) STACt<-=OOOOH 

ij TYPE en urn. . LIT ER ALLY 
3 uou=srn!l . . LI rrn11u v 



PL /:4-llo l..01~P1LEtt SYl1l!t.'l T,., l L F 1!.:1lJL. 

41 OOOOH UPPER. . . . 
'Jo OU OOH 1 USCRcAKr..:x r. 
'16 OJ OOH 1 USLF.\ClJ·<· . 
11 OOOOH 2 VAL. . . . . 

9 VAlIDDtSr.. . 
3 VARU'ILE . . 

l l'J OOOOH vrns rn; .. . . 
't llRO. . . . . 

lit OOOOH WROHSJ. . . 
111 OOOOH wR rTECtJ:>l:)r.JL:.: 
114 OU OOH WRITELIST. . 
13'J OOOOH WRITl!HCtlflt1. 
328 OOOOtt 1? x. . 
2'Jll OOA7H l x. . 

10 OOOOtl l XCllG 
10 OOOOH 1 XLAT 

l'J8 OOA1rn I Y. . 
'J6 OOOOH I YES. 

HUUUlt INFURMAJIO~: 

1..UOt ARtA SI lC 
CUNSTANJ ARtA SIZE 
VAK~A~Ll kREA SIZE 
MAXIMUM S1ACK SIZE 
'J46 l INCS RCAO 
0 PKO~RAH E~RORCS) 

tNO U~ Pl/M-86 C~M~ILAllON 

. . 

. . . . . . 

053611 
on ·:lllil 
00.l':ff 
00lE11 

. . 

. . 

. . 

. . 

. . . . 

13340 
1S4D 
1740 

300 

. 

. 

. 

. 

. . 

l•J/c 1t:1 

i'rtUCtJJki.'. oJ ii. ..:.~ ' ,, I;, L( u '.i) 5 r A'.r,=O:JJ1;i 
'iYTf .H<R><fCl) ~H K '1.-L Cle;>) 
JY rt. Ail.RtY(l) LXT •U,/\L( 'lJ) 
woirn P;.R:..>1Hi:: 1t lL 
LITEKALU 
LJHiHLLY 3 4 r, "164 
PRuCcflURE 1o111;rn i'.XC: R;-tALC 116) SlACK=OOIJOH 
LHfltALU 
PROCt'.ltJRE UHt l:<L.'Hlf,L(~6) STACK=OOOl)U 
PRJCEJJlho [Xf:oKN1\l( 113) STl\Cii.=OOOOH 
PROCEDURE EXTEl<'l"LC114) STAf.K=OOOOti 
PROCtflllRE ii Hf EX Tl: :W1\l{ 1;>3 > s r 1KK :1Joon11 
S rim.: TUR£ 8!\S:OD(I') J30 
l\YJF. 
JYIE 
iJYIE 
BYJE 
BYH 

2'J9 301 
EXTERNALC38> l5J 
EXTt~i~ll.LC52) l !> 3 

]1)0 j08 313 31~ 
EXTERN.\LC88) 
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Pl/M-li6 LOMPilt:R 

lSlS-f I Pl/M-86 V2 .o C.Ji1PfLt. I f•Jli •ll· ;; lilULC H 
OBJELJ MUUULI: PLACt:O IN rn •. 1.,J 

l !)/ ~ /: l 

CUl-IPlLl:K INVUKl:O cit: :FO: IU.~Lll l)F.,lJ(; JPrIMLU2) IH.fl([[,/_,/'dJ) f· .. ,:,!.\l1Jfli(10{;) x·1~1' 

2 

3 
4 
5 
6 

7 
8 
9 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 
20 

21 
22 
L3 
24 

1 

1 
2 
2 
2 

1 
2 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 
2 

1 
2 
l 
2 

Hit le C • I :·Hf.·~ r- ~Li' T 11 CPI :1 I/ lJ • > 
io: 
ooi 

Template for dll 8005 calls 
"I 

I• 

*' 

mouified 
mouified 
mo di fi ed 

3126/lll 
6116/81 
'J/14/ill 

R. Silberstein 
R. Silberstein 
R. Silberstein 

declare tbuff CROhl byt~ external; 

mont: procedure (func,info) external; 
declare func byt~; 
declqre info address; 

end toont; 

mon2: procedure (func,lnfo) byte external; 
declare func byte; 
declare info addr~ssl 

end mon2; 

!*****•****•••••+************•*•**"*"*" 
• • 
• fl 0 11 S F><ternals • 
• • ...................................... , 

system$reset: procedure puDlfci 
call monl (O,O); 

end system$reset; 

read$console: procedure byte public; 
return monl (1,0); 

end read•console; 

write$console: procRdure (chlr) public; 
declare char byte; 
call monl (2,char); 

end write$console; 

write$list: procedure (char) public; 
dRclare char byte; 
Clll monl (5 1 char>; 

end write$listi 
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PL/M-86 LOMPlltR l'l/~/~l 

25 1 
Lb z 
n 2 

28 
;;_9 l 
jO 2 

jJ l 
:12 2 
33 2 
34 2 

J5 l 
J6 2 
J1 2 
Jtl 2 

J'J l 
40 2 
H 2 
42 2 
43 2 

't4 l 
't5 2 
46 2 
't7 2 
't 8 2 

49 1 
50 2 
51 2 
52 2 

53 l 
54 2 
55 2 
56 2 

57 I 
:.8 2 
)9 2 
60 2 

61 l 
62 2 
61 2 
64 2 

6!> I 
66 2 
67 2 
68 2 

69 1 

constat: proc~~ur~ lJyt~ Pl4Dlic; 
return monL (11,0); 

<!Od consldti 

VERSION: PR3LEUUME ~01ME5S PUAL!Li 
~EfUKN HONi (IL, ~}; 

mo VERS.iotH 

sP.lectSdtsk: proc~JurP. (diskinumber) public; 
declare disk5number bytei 
call monl (14tJisk$numDer); 

end selectSdiskl 

setiOMASaddress: arocedure CO~Aidddress) public; 
declare O~AiJddrdsS address; 
c<1ll monl C?6 1 ilHHaJdr,,ss>; 

end setiOMASaddress; 

open$f lle: proceJure (fcb$address) byte public; 
declare fcb$address ~ddress; 
CALL SET$0MASAJORESS c.raUFF); '* FOR 1.4 SYST~MS *' 
return mon2 (15,fcoSadJress); 

end open$file; 

OPE~iRO$flLE: PROClDURE (fC~iAOORESS) BYTE PUHLIC; 
DECLARE fC8$AOORLSS ADDRESS, f(8 BASED FC~S~DDRESS (32) 9YTE; 
fCo (6) = FCil (6) OR 80H; 
~EJURN O~EN$fllE (ff,6$ADORESS}; 

tNO 0PtN~RO$FJLE; 

cluse$file: procedure Cfcb5<1ddress) oyte public; 
declare fcb$adJr<!sS aduress; 
return mon2 (l6 0 fcb$aduress}; 

end close$ file; 

uelete$fi}e: procedure (fcbSaddress} public; 
declare fcbSadJress address; 
C~Ll monl (19 1 fcb$address); 

end delete$filei 

re3d$record: procedure Ctc~Saddress> byte puolic; 
decl~re fcb$address address: 
return mon2 C20,fcb$address); 

end readSrecord; 

-rite$record: procedure (fcb$address) byte public; 
declare fcbSaddress address; 
return monL C21,fcb$address); 

end write$record; 

createSflle: procedure (fcbSdddress) byte puDlici 
declare fcb$address address; 
return mon2 C22,fcb$addrcss)i 

end create$flle: 

interrogate$disk: procedure byte public; 
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~L/M-86 LOkPlltR 

10 2 
11 2 

12 1 
73 2 
14 2 
15 2 

76 1 

return ruon2 (2jt0li 
end lntP.rrogat~$ois~; 

crlf: procedure puLlici 
call writeiconsole (Odh); 
call wrlteSconsole COah)i 

end crlf; 

end 10; 
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Pl/M-86 LOMPlltR INJEMFtCf ro CPI~ 1/) l i) / '., !<jJ 

CRUSS-KtftRENCE LISTi~G 

Def N AODk SILE NAME, ArrRibUTESt AN) ~ff~~E~CES 

n 0004H 1 CtlAR . . . . . . 
17 000411 1 CHAR . . . . 
49 OORlH 16 CLOStFILE. . . . 
LS 004JH 15 CO~•S IA T. . . . . 
6~ OOFlH 16 CREATEfILE . 
72 OllOH 17 CP.LF . . . . 
!d OOClH 16 OELEJEfllE . 
31 000411 1 DISKNUH~CR . 
35 000411 2 OMAAOOREiS . 
45 OOOOH . 12 fCE1 • . . . . . . 
61 0004H 2 FCBAOORESS . 
44 0004H 2 FCBAOOkESS . 
H 0004H 2 fCBl\OORESS . 
49 000411 2 FC8ADDKESS . 
53 000411 2 FCBAOORESS . 
65 OOO'tH 2 FCBAOORESS . 
57 0004H 2 fCBAOORESS . 

3 OOOOH 1 FUNC . . . . . . 
7 000011 1 FUNC . . . . 
7 OOOOH 2 INfO . . . 
3 OOOOH 2 INFO • . . . . . 

69 0101H 15 JNJERROGATtOISK. 
1 OOOOH IO . . . 
3 OOOOH 110Nl . . 
1 OOOOH 110N2 . . 

39 0086H 23 OPE'lfILE . . . . 
H 009011 20 OPENROFTLE . 
14 OOOi:H 15 REAOCONSOU:. 
57 000111 16 R(AORECORO . . 
31 006311 19 SELECTOI SK . 
JS 0076H 16 SEJOMAADilRESS. . 
11 OOOOH 14 SYSIEMRESEJ. 

2 OOOOH 128 TBUFF. . . . 
211 0052H 17 VERSION. . . 
17 OOlOH 19 WRITECONSOLE 
l1 0030H 19 WRITHISf. . 
61 OOE lH 16 WR IJERECORO. 

MOUULt JNFORH~TIJN: 

CUOt: :tRtA SIZE 
CUNSTANJ ~REA SlZE 
VARIA~lt: AREA SIZE 
MAXlMUH SJACI( SIZE 
117 LJ.NES READ 

OlllH 
OOOOH 
OOOOH 
0016H 

2890 
00 
00 

22i) 

. dYif l'ilfUI M ..: L.:: ~. lllJTU14,dlC n n 
BYTE P,;RA.'lTC( t.UTfll'l,.T t( Ui 19 . PKOCEf)iJRL bYfc p LJ,)l Tl. STJlCK=OOUMl . PROCtJJRt t>Yrt PlldLIC STACK=OOOBtl 
PRDCiOURE ilHE PUtlL re ST..ICK=OOOAIJ 
P lHlC t1l U Rt: PUtlLTC SJACK=OOOtll 
PROCEDURE PUUllC STACK=OOOAH 
BYTE PARA14ETER AUTOHATlC 32 33 
WflRO PA!lA!o!EJd AUTOMATIC 36 H . BYlE RAStDCfCBAOORLSS) l\RRAYC3Ll 
WORD PARA-IE HR AUT014AHC (> 2 63 
wllRO PARA1HTLR llUTOMAfIC 45 46 
WORD i'ARAHEfd AUTO HA nc 4 IJ 4l 
WORO PARAMtltll A:JTOHATIC 50 5l 
WORD PARAllETLR AUTOllATIC 54 55 
w()RO PAR.\MELoR AUTOMATIC 66 &1 
WORD PARAMHt:R AtJTUMATlC 58 59 . BYTE PARAllETER 4 
BYTE P ARAl4i: h.R a 
WORD PARAllETER 9 . WORD P ARAHTl::R 5 . PROC:tOURt BYTE PU6LTC STACK=OOOJJIJ 
PROCEDURE STACK=OOOOH 
PROCEDURE EX TcRNAl(l) SJ ACK= U 0 0 Oil 

23 B 31 55 
PROCtoURE BYTE EX TE RN8.lC2) STACK= OOOOrl 

26 29 42 51 59 63 67 10 . PROCtOURt BYTE PURL IC STACK=OOlOH 
PROCCJURE BYTE PUi3lIC STACK=0016H 
PROCl'.>lJRE l:lYTE PUBLIC STACK=OOOBll 
PRllCtDURE OYH PUBLIC ST ACt<=OOOAtt 
PRO(t:flURE PUillIC STACK=OOOAll . PROCtlJRE PU blI C STACK=OOOAH 41 
PROCEDURE PUhllC STACK=0008H 
llYTE ARRAY(12B} t:XIERNAL(O) 41 
i'ROCtlURE ~WR;) PIJllL IC STACK=00061i 
PROCtoURE PUllL1( STACK=OOOllH 13 
PROCEOU~t PlJulIC H J\CK=OOOAH 
PROCEil URE BHE i'UBL TC STACK=OOOAfl 

46 

47 

12 19 

15 

47 

74 

COPYRIGHT© 1981. 1982, 1983 
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PL/M-66 LOMPILtR ItlHRFACc: Tfl Ci'/M I/J 

£NU O~ PLl~-66 CQMPILATION 

_CcP)V\11· ~(p ~-0 V. 3 
-COPYRlGHT 0 1981, 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER. # CC 1 0 '-f 

l r) /';I cl 





- -
PL/H-86 COMP1LER SUtlRlJUT Ilic ":lJ'llJLE - PAK r l 

J.SlS-11 l'L/M-86 '12.0 CUMPTLl\TJ.JN fJf MOOULt SJl?,11 
OBJECT NODULE PL~CED IN SUdRl.OBJ 
CUHPlltR INVOKLO rn: :FIJ: SU•lkJ.PL'I OU1UG :JPTB17t(2) DlfL(JQ/C,/fll) i'i:!}1:)JOil.ClC1)) Xfl•J 

I 

3 1 
4 2 

5 2 
6 l 
7 2 
9 2 

10 -2 
12 2 
11 2 

14 I 
15 2 
16 2 
17 2 

111 I 
19 l 

lO 2 
d 3 
l2 3 
,lj j 

l4 3 
l5 2 

/.6 I 

sub r I: 
do: 

Sincluue C:fl:macro.lit) 
$nollst 

modified 3/26/81 R. Silberstein 

*' 

COPYR~Gm © 1981.1982.1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

SER.# ______ _ 

'*compute tf number is In r~nge (-128,127) •I 
I* exit 1 if ln range, 2 other.,.ise *' 

typec<1lc: proced1.1re( val) byte p1.1blici 
declare val address, 

lowll byte -l t (.llij}), 

hi9hb by le at c.val+l): 
lowll=lowb and 811h; 
if highb=O then 

if lowb=O then return I: 
if hi9hb=Offh then 

it lo.,.b <> 0 then return l; 
return 2i 

end typecalc; 

I• test if number is a •word• 0255 and <-£56) *' wrdtest: procedure(n) byte Pt.1b lie; 
d eel are n adaress: 
return ((n < OffOOh) and Cn > Ofrh>>; 

end wrdtest; 

copy: procedureCn,s,d) public: 
declare n byte 1 

(s 1 d) address, 
sch based s ovte1 
dch La!.ed d byte; 

DO ~/HILE ( ll ·- ti - l) <> OFFH; 
OCh SCH 
0 = 0 + 1 
s = s + l 

urn: 
end copy; 

end subr I; 

- - - -



l'l/H-116 l.OMP llt:R SlJnROlJrTiOE MJl)lJL.: - ~IHT 1 11)/•,:c l 

CK USS-kt FERENCE LISTING 
-----------------------

Ol:FU Ail OK SIZE tlAliE, AT JR .llUTES, AND REFEKENCES 

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

2 I.DOR 
111 0048H 37 COPY . . . 

2 CR . . . 
lll OUO'tH 2 o. . . 
1 'J OOOOH 1 OCH. . . . 

2 OCL. . 
l lLSEDO . 
2 t:NDCilSE. 
2 tNDOO. . . 
2 EHDfORtVER 
l UIOif. . . 

·2 ENDHOOULc. 
2 l:NDOFFILE. 
2 ENOPROC. 
l END WHILE 
2 FALSE. . 
2 FOREVER. 
2 fORHfEEO 
't OOO~tl 1 HIGHS. 
2 INIT . . 
2 Lf . . 
2 LIT. 
't OOO'tH I LOlolB 

1't OOO'tH 2 N. . . . 
18 0008H l N. . . 

l. PROC . . 
2 kEENT. . 

111 0006H 2 s. . . . 
1'l OOOOH l SUI. . 

l. SPACE. . 
2 STRUC. . 
1 OUOOH SU&Rl. . 
2 TAB. . . 
2 THENOO . 
2 TRUE . . 
3 OOOOH 'ti TYPECALC 
J OOO'tH 2 VAL. . . 

H OU29H 31 WROTE ST. 

HOPULt INFURHAf l[)M: 

coot ARU SIZE 
CUNSJANJ AREA SILE 
VARtABlc AREA S!lE = 
HAXIHUH STACK Silt 
80 LINES REA) 

0060H 
000011 
OOOOH 
OOOBH 

0 PRO~RAM E{ROR(S) 

. 

. 

. 

. 

. 

. . . 

. 

. . 

. . . . . 

. 

. 

. 

. . 

. 

. . . 

. . 

. . . . . 

. . . . 

. . 

. . 

. . 

. . . . 

. . 

. . . . 

. . 

. . . . . . 

. . 

1090 
oo 
00 
80 

. 

. . 

. . 

. 

. 

. 

. . 

. 

. . 

. 

. . . 

. 

LITErtAllY 
P!HJCt[),lJRl PUoLIC Sflll.K=0008H 
LIHltALL Y 
WORO PARA.HTcR AUHIHkTJ.C 19 21 22 
BYTE BAStO(O} 21 
LlfElULLY 
LITE«ALLY 
LITERALLY 
LTJERALLY COPYRIGHT© 1981, 1982, 1983 
LHERALLY DIGITAL RESEARCH LHERALLY 
LIJERALLY P. 0. BOX 579 
LITERALLY PACIFIC GROVE, CA 93950 
LIJE1ULLY 
LIJEIULLY SER.# LITERALLY 
LHERALLY 
LHERi\LLY 
llYJE AT AUJOtlATIC. 6 9 
LITERALLY 
LIJERALLY 
LITERALLY l. 
llYlE Af AUT01~A HC !> 7 10 
WORD PARA11fll:R l!.UTOHATJC 15 16 
BYJE PARAMETER AUTOMATIC 19 20 
UTERALLY 
LHERALLY 
WORO PARAHfllR AUTUHATJC 19 Z1 23 
BYJE BASED CS> ll 
LIJERALLY 
LITEIULLY 
PROCl:OURE STACK=OOOOll 
LITERALLY 
LITERALLY 
LITERllLLY 
PROCEDURE BYTf. PURL TC SUCK=0004H 
WORD PARAMfltJ{ AUTOMATIC 't 
PROCt!JURE BYTE PUBLIC STACK=OOll6h 

I' r, l.t ,;_ 



Pl/H-H6 LOMPlltR SIJdROUTI.;f MO)IJLc - P~H l 

tNO Of Pl/M-H6 CO~PILATION 

COPYRiGHT o 1981. 1982, 1983 
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I fl/~ I ti 1 





- - -
l'l/11-116 LOMPJ:LER Sll!lROlJTI"i: :'..)HJLt - ~i\H 2 10/',/l'l 

ISIS-II Pl/M-86 VZ.O COMPJLlJION Of MOUlJLE SURR2 
UBJELT MUOlJLE l'LACEO IN SU!lR2.JPJ 
CUllPllt:k IUVUKED BY: :fO: SUBR2.PUI DEBJG OPT!lollH(d D<fdlG/')/81) P1\GUl1DT!~ClOll) XKff 

59 l 
60 2 

bl 2 
62 3 
6J j 

b4 .3 
65 2 

66 1 
b] 2 
68 2 
69 2 
10 2 
11 3 
73 3 
14 j 

15 2 
16 2 
11 3 
78 j 

19 2 
80 2 

81 1 
112 2 
83 2 
84 2 
85 l 
86 2 
8 7 2 

88 1 

$title ("SlJBROUTINi MODULE - PARJ L") 
subr2: 
oo; 
$includeC:tt:macro.ltt> 
Snolist 
$l~CLUDE {:F1:STRUC.LIT> 
$nolist 
$include(:t1:10.ext) 
$nalist 

I• 

•I 

n<>dified J/26/81 
~adified 3128/Bl 
modified 3/30/81 

R. Silberstein 
R. Silberstein 
R. Silberstein 

outtext: procedure (t) public; 
dcl t addr, 

ch based t byte; 
do while ch <> o; 

call wrlteSconsoleCchl; 
t=t•l; 

end$while; 
end outtext;· 

DUTFILENAME: PROCEDURE CPTRJ; 

COPYRIGHT© 1981. 1982, 1983 
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P. 0. BOX 579 
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SER.# ______ _ 

uECLARE PTR AOORESS 1 X RASEO PTR F!LEOSTRUCTURt 1 I BYTE; 
CALL WRITE$CONSOLE ex.DISK .. "A"); 
CALL WRITE$CUNSOLE c•:•>; 
DO I = I TO 8; 

tf CX.fCBBLOCK CO AND 7FHJ = SPACE TllUI I = 8; 
ELSE CALL WRITLSCONSOLE (X.FCBBLJCK CIJ A~O 7fH); 

ENO: 
CALL WRlTEiCONSOLE ("."); 
DO T = 9 TO 11; 

LALL WRIJE$CONSOLE CX.FCBBLOCK (I) ANO 7FHJ; 
ENO; 
CALL SYSTEHRESET: 

tND OUTFILENA~t; 

FILEABORT: PROCEDURE CPTR 1 TEXTADR> PUdLIC; 
DECLARE CPTR 1 TEXTADR) ADDRESS; 
CALL OUTJEXT CTEXTAOR); 
CALL WRIJE$CONSOLE (";'); 
CALL WRITESCONSOLE CSP~CEJ; 
CALL OUTFILENAHF CPTRJ; 

END FTLEAf\OIH; 

fill: procedure (ch 0 n 1 pt) puultc; 

- - - - - -



PL/M-»6 COMPlllR SUdROUTJ~f MJOULL - ~!~T 2 

119 2 
90 2 
91 j 

n ] 

9] 3 
94 l 

95 l 
96 2 
91 l 
99 2 

1 uo 2 

1 Ul l 
102 2 
1 UJ 2 
105 l 
l 06 2 

101 1 
108 2 
109 2 
111 2 
112 2 

113 1 
114 l 
115 2 
111 2 
ll<J 2 
lLl l 
122 2 

l lJ I 
ll4 2 
125 2 
ll8 2 
129 2 

Lrn l 
l.H 2 

DZ 2 
lH 3 
135 3 
136 j 

137 ] 

1 38 2 
}j9 2 

140 1 
141 2 

dcl (ch1 n) bvte 1µt uddress 1 buffer Dus~J pt ovt~: 

00 ~hJLE Ch := N - l) <> OFFn; 
ouffer=chi 
pt = pt • !; 

enJ$.,hile: 
end fill; 

diyit: proceourc(ch) byte ~ublic; 
dcl ch bytei 
IF CH < "0" THEN RETURN FALSE; 
return (ch <= "9'); 

end digit; 

letter: procedure(ch) byte public; 
dcl ch bytei 
IF CH < 'A" fHEN RfTURN FALSE; 
return (ch <= "l"l; 

end letter; 

alphanumertc: proc(ch) byte puullc; 
dcl ch bl/te; 
if letter(ch) then return true; 
return diglt(ch)i 

end JlPh~numeric; 

ascltchar: proc (ch) byte publlci 
dcl ch byte; 
if ch=cr then return true: 
IF Ch = LF THEN RETURN TRUti 
IF CH < SPACE THEN REJUR~ FALSE; 
return (ch <= 7eh)I 

end asciichar: 

upper: procedure(ch) bl/le public; 
dcl ch byte; 

COPYRIGHT© 1981.1982, 1983 
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if ch >= 6th THEN IF ch (= 7eh then ch=cn-20h; 
return chi 

end upper; 

equal: procedureCn1s9d) byte publici 
dcl n byte 1 

Cs,d) address 1 

sch based s bl/let 
dch b~sed d uyte; 

~O WHILE CN := N - 1) <> OfFH; 
IF SCH <> OCH THEN RtTURN FALSE: 
S=S+li 
D = 0 + 1; 

EllD$WHHE; 
return true; 

end equal; 

hexlout: procedureCn,d) publlci 
dcl n byte 1 d addr 1 

dest based d (l) byte; 

11!/~./d 1 



.... - -
Pl/H-1:16 LOMPILER SlJBRUIH Thf ~'.iJ');Jlc - PH T !. 

1't 2 2 
1 "3 3 
144 3 
145 3 
141 3 
148 3 

149 2 
150 2 
l~l 2 

152 I 
153 2 

154 2 
155 L 
156 2 

IH 1 
158 2 

1~9 2 
160 2 
161 3 
163 3 
164 3 
16 5 3 
167 4 
161:1 4 
110 4 
111 4 
172 4 
113 3 
114 l 

1 (5 1 

hexdiqit: proc<:dur"(di·Jit) Lyte: 
dcl digit uyte; 
digit=digiu·o·: 
if digit > ·~· then ui~il=Jigit+7; 
return dlgJt; 

end hexdigit; 

oast(O )=hexdi•Ji t( 'ill~ (ti, 4)); 
dest(l)=hexdiglt(n and 0th); 

end he><lout; 

hex2out: proc (n,d) puullci 
dcl n addr, 

d addr; 
call hexloutCHIG~ (tl},J); 
c~ll hexloutCLO~ (N) 1 d•2); 

end hex2oqt; 

decout: proc (n,d) public; 
dcl 
n addr, 
d address, 
dest based d (1) byte 1 

Ci,space$or$zero,di'lil) oyte, 

COPYRIGUT © 1981, 1982, 1983 
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divts(5) addr Jata (lOOOO,l000,100,10,11: 

space$or$zero=space; 
do i=O to 41 

if t=4 th~n ~pdce$or$zero=·o·; 
digit=n/divis(i); 
n=n mod divis(J); 
if digit=O thenSdo 

dest(i)=sp~c.e$or$zero; 

else$do 
Jest(i)=dfgtu··o•; 
spaceSor$zero=·o·; 

end$ if; 
endSoo: 

end decout; 

end subr2: 

.... - - -
1 !'I•, I,, l 



PL/M-IJ6 LOMP!LER 

LRUSS-KEFENENCE LISTING 

Ott- 14 AOGK 

2 AOOR . . . . LTffK~LLY 60 61 141 15 3 158 COPYRiGfH <D 1981. 1982. 1983 
l 117 OlllH t.1 ALPHANLJMER1r. PROCt.JURE r:. 'iT c PUnLIC ~T.<CK=OOOIHt 

113 012CH 42 ASCI1CW,ol. . PROCt'.lURE 5Yfi PU:IL TL ST ~CK=0004;1 DIGITAL RESEARCH 
3 Bt.SEREGll IT . LIHIUILLY P. 0. 8(1X 57~ 
j dASEtl.EGClllJNT . . . LITFKALLY 
3 BRfGiHT. . . LIJEKALLY PACIFIC GROVE, ... A 93J5J 
3 uREGCOUNT. . LITER ALU 

SER.# 89 OOOOH 1 BUfi=ER . . . . . . BYTE f'ASiDCPJ) <Jl 
67 0024H 512 i.IUfHR . iHH ARRAYC5l~> Hi:ILlc:R( )(} 

67 0022H 2 BUFPTfl . . . . W!JRO 'IEMlll:R(X} 
123 0004H 1 CH . . . . . . BYH PARA.MUtR AUfllHtHlC 1L4 125 llb IZ7 

128 
113 0004H cu . . . . . . BYTE PARA'1dcR Wfl}1UTJC 114 115 117 119 

121 
60 OOOOll 1 Ctl . . . . . . rlYrE 8ASE0CT) 61 6£ 
88 OOOIHI 1 cu fH'H PARAi'1EJlR AUTOM .. HC IJ9 'H 
95 0004H 1 Cll . . . . . . . . BYTE PARA"l:ftR 4U Till~ A TIC 96 91 99 

107 OOO'tH 1 cu . . . . . . BYTE P.\RA14Efi:R AUT014AllC JOB 109 111 
101 0004H 1 CH BYTE PARAME.H1~ AUTUM.HlC 102 103 105 

21 OOOOH 1 CH:.R llYTt PA!lA'U:TlR 22 
18 OOOOH 1 CHAR . . . . . BYTE PARAMETl:R 19 
:H OOOOH CLOSiFILi:. . PROCtlURE R'tTE EXTtRNALC15) STACK=OOO:JH 

j CODE '4 JI CR ilhl40. . . LifERALL Y 
24 OOOOH CONS TAT. . . t>RDCl:flURE BYTE EXT..:RNALClO} STACK=OOOOH 

I. CR . . . . . . . . LIHRALLY 11 '> 
49 OOOOH CREATEflLE . PROCEi>URE BYTE E XTi RIMLCl 9) STACK=OOOOH 
57 OOOOH CRLF . . . . . i'lhlCi'lURE cXJfRNAlC22) -> TACK=OOOOH 

HO 000411 2 o. . . . wOKO PARAMHt:R AUJOMATlC 141 149 150 
152 000411 'l o. . . . . . . . . WORD PARAMEU:R AUTO'liHIC 15 3 l 5't 155 
130 000411 2 o. . . . WORD PARA:-!Ht:R f.lJTOMAHC IH 133 136 
157 OOO'tH 2 o. . . WORD PARAMETlR AUTOMATIC 15 8 lt.7 170 
131 OOOOH I om. . BYTE Bl\SEOCO) 133 

2 OCL. . . . . . UTE~ALLY 

1'>7 OlfEH 122 OEUJIJT . . . . . . PROCc'lURE PllflLIC $rALK=OOObll 
40 OOOOH DELETHILf . . . . PROCUJRt EXTEi<NALC 16) STACK=OOOOH . 

1511 OOOOH 1 OFST . . . . . . . BYTE fHSEO(O) ARRAY(l) 16 7 170 
141 OOOOH 1 OEST . . BHE llASEDCD) ARRAY( I) 149 150 
l '>11 000.)ll 1 DIGIT. . . . . dYJE lo3 16:.. 170 

95 000011 26 HIG IT. . . . . . . PROCtoURE BYTE PlJJLfC STACK=0004h 111 
142 0004H 1 DIG IT. . . . . . . 3YTE Pl<RAM.:TtR 111 ror~J\ nc 143 lH 145 146 

147 
61 01.lOOH 1 DI SK . dHE ilE.~!lERCX} 6!1 
28 OOOfJH 1 OISKNIJ:1flt:P . . . . dHE P l\RAl1 Utfl 2'1 

1 !>II OOOOH 10 OJVTS. . . . .iORll AKRAYCS) OArA 163 l6't 
!>" OOOOIJ 2 OMAAOOftESS . WORD Pi.RMI fl cR !>S 

2 cLSEDfl . LtrERALLY 
13 oooou 2 EllORUF . IJORO EX TCRMLC '.i) 

L ENDO Si:. UHRALLY 
2 rnooo. . . LHERllLLY 



- - - - -
PL/M-86 CO~PlLtR SU~RUUfI~E hO~JLL - ~Q~T 2 

l dlll1' J,( ['I~ p . L!Hi{~•LLY 

L urnr;-. . . . LfTLr<~LU 

2 Lrlll'IGOUL L. . L[ Tf ,{ f\L L'( 

2 tNO~lfF II c. . LTHHLl 'f 
2 rnoi>1rnL. . . . . . LI TLHLL 'f 
2 lNOllHILE . . . . . LI H"!\LL V COP'iHIGIH ([, 1981. 1982, 1983 

130 0 J.701i 45 i:QUi'.!L. . . . . . . PROC1:::lUP.E f.Yk P tDL; C ;,r;.r~K=OGOBH 
DIGITAL RESEAi<Cl1 2 ff.LSt. . LT f[1Ull V 'la 1(, 4 I? 0 134 

10 0O11 Oil 1 fCfl. . . . . . . . JUE llKR.\Y(]) EXT:'k!l.1LU) P. 0. BOX 579 
11 OOOOH 1 fC!ll6. . :w ft t.URi<HI> tXl ·~rtfl><LU) 

PAC If IC GROVE, CA 93950 49 OOOOH 2 fCb~JfJkE sc; . >1:11<0 PAfl~.'ltT.:R ~() 

31 OOOOH 2 HBAD'lhi'SS . llllRD P,.RAHEft:;{ jl_ 

4J 000011 2 fCbADfll<fSS . WORfl PtdAIH:TUt 44 SER.# 
40 OUOOIJ 2 fC iL~OORf :i 'i . WORD P ARA.'H: T cR 41 
31 OOOOH 2 FC:fi ~OD;1E SS . W::JRO Pf\PAMETcR 38 
34 OOOOH 2 r'Cll \Dfll<t SS . IJORO PARAHEHR J5 
4b oooou 2 fCBl\OOKESS . WORD P><RAMtTr.Ci< 47 
67 OOOIH 33 FCB'lLOCK . . iHH ARRAVCJJ) •1k M'l [R ( )() 71 n n 
ll l 009tli 31 fUEr.fJOR r. . ?ROCE1URE PUHL fC 'iJllCt<=OOIOlt 

3 FILEIS TRUCTIJIH . . LITERALLY 
J FILEDS rnuc IUHE LIHRULY f, 7 

llB OOBOH 32 I-ILL . . . . . . . l'ROCUURE l'UflL IC SJALK=OOOUH 
2 fOi<EVEi<. . . . . . LITERALLY 
2 flHl'IFEtO . LIHRALLY 
7 OOOOH 1 FUNC . . BYTE PARAHEhR 'l 
4 OOOOH t fUNC . . . . . . . ilYTE PAf!AHUER 5 

l4U 019Ull 38 HEXlOUT. PROCtllURE PU ill J.C srACK=OOOCtl l'.> 't 1!>5 
I !>2 OlOOH 33 HEX2DUT. PRIJCtJIJRE PUBLIC STACK=0014H 
14L 01crn 26 HEXfllGlT . . . . . PROC:i:lJRc bYTE STACK=OU04H l4'J l so 

lllGH . . . . . . . BUIL f IN 154 
I!> ll OOOIH 1 1. . . . BUE 160 161 16 3 164 167 170 

61 OOOOH ) 1. . . . . . . . . ilYTf 10 71 7l Jj 76 11 
3 lNOEXRtGliH. LITFRALLY 
3 ltlOEXRtGCOUNT. . . LI HR ALLY 
1 OOOOH 2 IN1"0 . . . . . . . WO R 0 PARAMEJcR ,j 

4 OOOOfl 2 INfO . . . . . . . WORD PARl\11EJlll s 
2 1NH . . . . . LlJERllLLY 

!>2 OOOOH IN JERR OGAT L'H SK. . l'ROCE!lUIH:; BUE EX Tt:RriALC LO) :> f ACI< = 000011 
j IRtGtHJ. . . LITEULLY 
3 lREGCOWH. . LITER~LLY 

101 OOF7H 26 LElTLR PIHJCdlURt llYL:O PUBLIC STAC:K=0004tl 109 
l LF . . . . . . . . LITERALLY 111 
2 LIT. . . . . . LITEKllLLY 2 3 

LOii. 3UILJfN 1 SS 
4 OOOOH MONI . . . . . PROCEhlRE fX ftl<NAU 0) ST ACK =OOOOh 
7 OOOOH KONZ PROC:tlJRt fi'fff EXTLRNAL(l) SfilCK=OOOO!l 

157 0006H 2 N. wo.rn l'ARA~HLR nu rrrnA nc 15 8 163 164 
1!>2 0006H ? N. . . . . . WORD PARAMET::it .\UTtlMATIC 15 3 154 I'.> 5 
140 0006H t N. . . . . . . . . BYH PARAMHtR AU TUMA TIC 141 149 150 
130 0001!11 1 lj. . . ilYTE PllllAMUt:R lllJ Tll "1A TIC J::ll 132 

88 OOObH 1 N. . . flYrE PilRAMtE:{ AlJT'1MA TIC 1!9 90 
j NOUVL~COUNT. LITl:KALLY 
3 1rnuvrn RIOF!J 1 r. . . LITERALLY 

.H 000011 OPLNf-ILE . . PROCtoURE BVft: tXTcRllU( 13) STACl\=OOCillii 
34 OOOOll Oi'ENROfTLf . l'ROC:E1URE BHE EXhRt.ALC14) SfACK=OOOOil 

3 OPcRANi.lS fRUC LIT EK ALLY' 
56 Oul9H l 33 OU ff Tl t: NA~~ t:. . l'RllCt:DURE STACK=OOOflll 86 



l'L/M-ll6 l011P lU:R SllukUlll1i•E .1d )IJLi. -

)'i 000011 25 OUlhXl. 

' PIWC 
till 0004H 2 PT . 
t! 1 000611 2 Pm. . . 
66 0004H 2 PTR. . . 
16 OOOOH Rilll1CO t,<; ."JI. l. 
4J OOOOH 1H:AOR[CO,rn . 

2 REHIT. . 
130 0006H 2 s. . . . . . 
Ul OOOOH 1 sc11. . . . . 

j SELMilIT. . . . . 
J SEGliCflUNT. . . . 
3 SEGTYPdllT . 
j SE G TY P i.'.C OUllT 

211 OOOOH SELECTUISK . 
54 OllOOH SETf);<!AAOl)Ri:.SS. 

SHR. . . . . 
2 SPACE. . . . 

158 0002H SPAClOliZt:Ru. 
2 STRllC. . . . 
l OOOOH SUBR2. . . . 
3 SYMBOLHOO . 
] SYHROLSHlJI... 

14 OOOOH SYSTEMRESET. 
)9 0004H 2 r. . . 

2 f Ab. . . 
l.i.'. OOOOli J TllUFF. . 
Bl 0004H 2 fEXTADK. . . 

2 IHl::NOO . 
L TIWE . . 
3 TYPEOIT. 
] TYPECOUNf. . 

lLJ Ol56H 26 UPPER. . . . 
26 OU OOH VERSION. . . 
l ll OOOliU wR JTECONSOU: 

21 OOOOli WRITiLISf. . 
46 OUOOH WRIT£Ri:.COl10. 
67 OOOOM 548 x. 

MUUULt J~FORMATJON: 

coot ARCA Sllf: 
CUN~JANJ AREA S!ZE 
VARIA~li: AREA SIZE 
MAXIMUM SIACK SIZE 
312 LHltS READ 
0 PROGRAM ERRORCS) 

. 

ENU O~ PL/M-86 COHPILATIUN 

. . 

027S•I 
00 OA !i 
0004fl 
0014n 

. . 

. 

. . 

. . 

6J20· 
100 

40 
200 

p~ :<T 

. . 

. 

2 l u I:>/ Ii 1 r : ~ t., .. , 

,. :uc~ H!L r'tJ il IC )l H.l(=IJOn·!H ·: J 

Lffl,<t.LLY 1 0 I l! J l '.>? b7 
.. 111rn PA?~1Lf.:_? ~UfdMt.TlC tJ') ':J l '12 
~Jll1W r' AR~ t1:: T :Cl< \UftJ.1\fIC <iL 3& 
WOKO i' HrtAM c T t..l. A:JTDM.\TlC 67 68 71 n 

71 
l'ROCt'lUR~ 1n r ~ EX fL R,11~L( 7) S f,H..K=[101JOti 
PtWCtlJRl:: one l:XLiWllL( 17} srr,er;~ooo:rn 
LITE KALLY 
wa.~o P All A'i tr cR ~UT>.HIAlJC 131 1 J3 135 
BYTE fL\SEtHS > l.:>3 
LIJERALLY 
L!Tl:;{l\LLY 
LTTERALLY 
LITEttHLY COPYRIGHT© 1981. 1982, 1983 PiWCtoURt l:X T ER fl A LC 12) STACK=OUOOI! 
PROC:t'lURt l::XffR~HIL<. 21) ST A ... K =0001lh DIGITAL RESEAHCH 
tilJlLTIN 14-l P. 0. BOX 579 LITERALLY 71 II> 119 159 
oY TE l !l'l 162 16 7- 171 PACIFIC GROVE, LA 93350 
LI TEtUILL Y 61 
P'WCcl)URE ST .\f,K =OOOO:i SER.# 
LITEllllLLY 
L TT EltALL Y 
PROCtJ'.JRE EXTE1WALC6) STACK=OOOOft 79 
WORD Pl\RMIEHR AUTOM11TlC 60 61 f.2 63 

LITERALLY 
oYTE ARRAYC 1) tx f fKNAL( 4) 
.iORO PllRAMETER AUTl1~.HTC &2 B3 
LTTERl\LLY 16!> 
LITERALLY 110 116 118 13B 
LITERALLY 
LIHRl\LLY 
PROCl::JURE bYTE f>JOL IC: srACK=ooo411 
PROCEDURE l.altW f:X HR NAU 11) STACK=OOOOH 
PROCl::[)URE EXTERtll\L( '0 S lACK=OOOOti 62 68 

69 H 15 11 84 8!l 
PROCE!1URE EX TE Rfllll( 9) STACK=OOOOH 
PROCtilURE b'ill:. IC)( ft: P.llALC 18) STACl\=000011 
STRlJl..TURE Sl\SEfl(PTf() 61l 71 ]j 17 

~-



- -
PL/M-B6 LOMPllER l' ILE I\;,) T /:J I D:JL. 

lS.<S-lI Pl/f-1-86 V?.O CWIPTl.!\JT•lti !lf r·i:JDIJLL FILL 
OBJELT MUOUL~ Pl~Clf) I~ rJL~S.JGJ 

CUMP!LtR INVOKl:O av: :FO: FIL.::S.l'U\ OLllJG Ot'Tll1IlL(2) :).\fL( 10/5/lll) l'h•iUliOT!!ClLJO) :(i::·• 

Hitle('rILE ,,j~f) J/[J ~::JDIJU:·> 

uo: 

modi fi et! 3/2&/81 R. 
modified 31 .. 3181 ll. 
modified J/J!l/81 R. 
modified lt/7181 R. 
1111>di fi1:d 4116/81 R. 
:nodt tied 6/16/81 R. 
nl'.>di tied 9/ 14/81 R. 

Silberst.dll 
Silber5tein 
S ilbP.rstein 
Silberstein 
Silberstein 
Silberstein 
Silbersteill 

COPYRIGHT o 1981, 1982, 1983 
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*' 
'* This is the illodules to perform SYTt 1/o to 

the followill~ S loJical devices: 

source 
inclu•1e 
h~X 

"ymhvl 
print 

- file 
- file 
- fl le 
- flle 

file 

tach of the logical files may be ~ssioneJ to the 
follo~inJ physical devices : 

null (not leJal for source and incluoe file) 
console 
printer (not legal for -'>Duree <rnc:I include fil1:) 
disk 

The module defines the tollowtnJ set 
of public suvroutilles: 

HlSDURCEBHE 
IN IllCLUOLIHTl: 
OUTtiLXo'l'lE (ch) 
oursY~bOLBYTE (ch) 
JUlPdJNTDYTE (ch) 

OPl:NSDURCE 
OPUltNCLUOE 
lJP<.i~dEX 

llPUJSYtHIDl 
OP t ~-IPR INT 
RE~ HoOSrJUR:E 

CLDSESllURCt 

- reuJ 1 byte fro~ source file 
- reu1 1 byte from includd file 
- write I ilyte to hex file 
- write byte to sym~ol fil~ 

- wrtt 0 byte to print file 

- open source file 
- op~n incluaa file 
- opon hex file 
- open symbol file 
- open print f il~ 
- rewind source file 

- close source file 

- - - -



PL/M-86 tO~PJltR flLl ~ ... u r ID :u•1u:..c 

= 

109 1 

'.:ll,'id~Jf:LUfl'.: 

CLO~ c:ii.. X 
GLOSi.Si'.foOL 
CLUSt:P.UllT 

- clo~e in~lu~~ filB• 
- Cl 0 !i"' II<~°' f i l ;-
- clo~~ ~v~~~l rilq 
- clo!ie ~rint fil~ 

In addition, 7 subroutines to set ~P th• correct 
file na~es ~nd routing to correct ~hysic~l d•vice 
are included. These ~re: 

r'TLE:>FJUi> 
dl'ILES'CTUP 

The "f ilesetup" routine sets up the source, h~x, symbol 
and print files by scannin~ the user com~and tail of the 
pro1ram 4clivating line. The format of the commano lind 
ls des~ribed In the oroqram format section of the user•s 
manual. lhe routine also initiates the glo~al strinu array 
•souRCENAME" with the source file name, this array to be 
used later by the printout module. 

The "ifllesetup• sets up the format of the include tile 
given Dy the INCLUOE comm~nd of the dSSembler • 

.. , 
$include c:r1:ruacro.lit) 
~no list 
$include C:f1:struc.llt) 
$no list 
$include c:r1:aev.lit) 
$no 1 tst 
$include C:fl:io.exl) 
$nolist 
$include (:t1:subrl.eKt) 
$nolist 
$include (:ft:subr2oeKl) 
$no list 
$IUCLUOE C:Fl:TEXT.EXT) 
'-nolist 
$include (:t1:~lobal.ext) 
$no list 

dcl 
Jiskunit 

null type 
consoletype 
printertype 
disk type 

dr 
fn 
ft 
ex 
s2 
nr 

lit 
lit 
lit 
1i l 

lit 
lit 
lit 
lit 
1i t 
1t t 

byte, 

'O*' 
·1·, 
·2·, 
•3•' 

·o·' 
·1·, 
-q·' 
·12·, 
•H·, 
'32 •• 

COPYRIGHT© 1981. 1982, 1983 
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I• subroutine "devicetype" *' 

I• drive code in fcb block *' 
I• filendme in fcb block *' 
I• ftletype in fcb block •I '* file extensia~ number •I 

I* file record number •I 
dollar l lt .. ''$ ...... 

l l'/ :>li!J ,> -~ ( : 
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110 
111 

112 
llJ 
114 
115 

116 
117 

118 
119 
120 

1'1 
ll2 
lll 
1.:5 
127 
129 
1 jQ 

131 
132 
l.H 
1 J5 
136 
lj7 
13tl 

1 H 
l'tO 

141 
147 
144 
145 
146 
147 
148 

1 
2 

2 
l 
2 
2 

1 
2 

l 
2 
2 

1 
2 
2 
l 
2 
2 
2 

1 
2 
2 
3 
3 
J 
2 

1 
2 

2 
2 
J 
3 
3 
4 
4 

..isllde fault( 3) 

hex def i.ul t( 3) 
lstdef.,ult(3) 
syrndef "ult( 3) 

sourcefile 
includefile 
hei<fil~ 

print file 
:o.yint>olflle 

~vL~ d~t~ c·~a6·>, 

byl~ dJlJ ("h8~·1, 
oyte d~ta ("LST"), 
~yte 1<ltu ("SYH"), 

r11~1ilstr<lclure, 

file$i)structure, 
fileioSstructuret 
ftl~$o)structur~, 

fll~ioSstructure; 

clearfcb: proc(fcbµt,defaultpt); 
dc:l 
(fcbpt 1defaultµt) addr, 
dest bused fcupt (1) bytei 
CALL FILL (0, 33, fCDPT); 
CALL FILL (' "• d, FCBPT•F~); 
call copy(J,defaultpt,.dest(ft)); 

end cle<1rfcb; 

clearcontrol: procedure(point1defaultptr); 
dcl (point 1defaultµtr) addr, 

x based point f ll~$o$structure; 
Clll clearfcb(.x.fcbblock 1 defaullplr); 
x.alsk=dlskunit; 

end cle<.1rcontrol; 

de~icetype: proc(ch) byte; 
dcl ch byte; 
if ch=null then r~turn nulltype; 
lf ch=console then return consoletype; 
if ch=printer then return printertype; 
return disktyp,~; 

end devicetype; 

dlskSselect: proceaure(disk); 
dcl dtsk byte; 
if diskunit ~> disk thenlda 

d l sk unit= disk; 
call select$Jisk(diskunit); 

end Ht; · 
end disk$select: 

inb~te: proc (ptr) byte; 
dcl ptr addr 1 

x oased µtr file$i$structure, 
ch byte, 
i addr; 

i=x.bufptr; 
if i=length(x.uutfer) lhenldo 

i =O; 
call dlsk$select(x.disk)i 
do while l < lenJth(x.Duffer); 

call SETSO~A$AD~RESS (.x.buffer(i)); 

---------------
COPYHiGHT <D 1981, 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 
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if (CH:= ~fkO,RlCORD c.x.FCJDLOCK)) <> 0 THlN•OO 

- - - - -
r' ~ I 



PL/M-86 COMP!LlR t ILE A1n r /(', \i)'):JLl 

1 so 5 
D2 6 
D3 6 
1 :.4 6 
1?6 6 
1 57 6 
1:>8 5 
160 5 
161 5 
lb2 4 
163 3 
164 3 
165 2 
166 2 
16 7 2 
168 2 

169 1 
110 2 

111 2 
172 2 
113 2 
1/4 3 
l 7.5 3 
116 3 
117 j 

1 ( ll 3 
119 2 

1 llO l 
1111 2 

1 ll2 2 

J ll3 3 

l ll5 3 

lll6 3 

' l!H 3 
l!lll 4 
l ll <} " 191 5 
l ':12 .5 
l '13 5 
1':14 " l '15 4 
196 4 

If (II = l ili~'<$DtJ 

x.oUiFLa (l) = E~~50Flf1Ll; 
J. = lFiiGrn (X.,JUFFcR)j 

t:L5E$00 
C~LL FILrnendT c.x, .JISKREA~cdRfEXTJ; 

ftlilHF; 
else)do 

i=i t-12 8; 
endH f; 

endh1hilel 
i = o; 

endStf; 
ch=x.buft er( l); 

x.bufptr=i~I; 

l'eturn ch: 
end inbyte; 

FLUSHBUFFER: PkOCFDURE CPTR); 
DECLARE CPfR, Il A01RESS, X a•SED PTR i1LE501SfRUCTUkE; 

call disk$select(x.disk); 
1-=0; 
do while l < x.bufptr; 

call SET10MA~AOORESS C.x.buffer(i)J; 
JF WRTTE$RiCORD C.X.FCBBLOCKl > 0 THLN 

CALL F!Lf~BQRT (.X 1 .DISKWRIJEERRTXTJ; 
i= it-12tJ; 

enu$.,hi le; 
LND FLUSHBUF~EN; 

outbyte: proc(ch,ptr); 
dcl ch byte, 

ptr <1ddr, 
x based plr fl1e$o~structure, 
i addr; 

do case devlcelyµeCx.disk); 

I* null *' 
doi eno; 

I* console *' 
'* ao nothing *' 

call wrlte$console(ch); 

I* print er •I 
call write~list(ch); 

I• disk file *I 
do; 
i=x.bufptr; 
if i=length(K.buffer) then$do 

CALL FLUSHnUfFtR CPTR>; 
i= o; 

en<l$ i ft 
x.buffer(i)=ch; 
x. bu fp tr= i *I; 
end; 
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PL/M-Hb COMPlL[R t' ILE Aifl I /fl .\UC:UL c l IJ I~ Id l 

l 'H 3 
l '18 2 

1 ')') 1 
2UO 2 

2 01 2 
<'.Ol 2 
203 2 
205 3 

20'1 3 

212 2 
llJ 2 

214 1 
215 2 

216 2 
21!1 j 

2 1 'J 3 
2l0 3 
2.d j 

222 3 

2l4 2 

2L5 1 
2L6 2 

n1 2 
2L9 3 
2.:)0 j 

2Jl 3 
2J2 3 

2J4 2 

235 1 
2 j6 2 
2H 2 
2J8 2 
2H 2 
241 2 

242 1 
243 2 
244 2 
245 2 

2'.46 1 
241 2 
248 2 

enJ1>case; 
end outbyte: 

open~input: proc (ptrll 
dcl ptr "ddr, 

x based ptr fileiiistructurel 

x.bufptr=lenyth(x.buffer); 
call dis~Sselect(~.rlisk); 
&F LOW CVERSiON) >= JOH THENiou 

IF OPEt;SRO$F ILL ( .X.rCBflLOCK) <> Ot'F11 ftld~ Rt TIJR~.; 
ELSUDO 

>.F OPF.f<SFILE ( .X.FCPHLuCK) 0 OFFll THEil RE TUfUI; 
UllH IF; 
C~LL FILE~BORT (.X, .OPE~E~RfEXTJ; 

end open$input; 

openSoutput: proc(ptr); 
dcl ptr addr, 

x based ptr f ile$olstructure: 

if devicetype{x.disk)=disktype then$do 
x.bufptr=O; 
call disk$select(x.disk); 

COPYRIGHT 6 1981, 1982, 1983 
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C~LL delete$filP.(.x.fcbblock); 
if create$file(.x.fc~block) = Offh then 

CALL FiLE~JORT C.X, .H~KEERRJEXT); 
endHt; 

SER.# ______ _ 

end open$output; 

outputclose: proc(ptr); 
de l ptr addr, 

x based ptr file$o5structure; 

if devicetype(~.disk)=oisktype tnen$Jo 
call outbyt~Cend$of$file 1 .x)i 
CALL FLUSH~UFFER CPTK); 
IF CLOSf$FlLE C.X.fCHALOCK) = OFFH THE~ 

CALL FILEAbORT .C.X, .CLOSEER~TEXJ); 
endSifi 

end outputclose~ 

INPUJ$CLOSI::: PROCEDURE (PT~); 

D2CLARE PTR ADDRtSS, X B~SEO PJR FlLESI$STRUCJURc; 
CALL OiSKSSELECT (X.OISK); 
CALL Stf$0MA~~OORESS C.X.BUFFER); 
IF ClOSE$FILt C.X.t'CUBLOCK) JHEN; 

l::Nl INPUJSCLOSc; 

outhexbyte: proc(ch) public; 
dcl ch byte; 
call outbyte(ch1.hex$file); 

end outhexbyte; 

outprintbyte: ~roc(ch) public; 
dcl ch byte; 
if printfile.disk=consola thenSdo 

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



PL/M-86 COMP!LtR FILL -~~ I/O MUOUL~ 

250 3 
251 j 

2:>3 3 
255 3 
£56 j 

251 2 

2511 I 
259 l 
200 2 
261 2 

262 1 
263 2 
264 2 

265 I 
266 2 
267 2 

2611 I 
269 2 
lfO 2 

211 1 
l/2 2 
lB 2 

214 I 
215 2 
Z16 2 

277 I 
218 2 
219 2 

21l0 1 
l81 2 
21l2 2 

21l3 1 
21l4 2 
21l5 2 

lll6 1 
21l7 2 
281l 2 
21l9 l 
l'H 3 
292 3 
l<Jj j 
294 3 
29.5 2 

296 I 
2'H 2 
2'J8 2 

cctll wrlte$conso1~Cch); 
el::.e$do 

if erroriprinled then Cdll wrile•console(ch); 
call outbyte(ch •• printfileJ; 

endSifi 
end outprintLyte; 

outsymbolbyte: proc(ch) puoltc: 
:i cl ch byte; 
c3ll outbyte(ch 1 .symbolfile); 

end outsymbolbyt~: 

insourcebyte: proc byte ~uolic; 
return inbyte(.sourcefile); 

end lnsourcebyt~• 

inincludebyte: Proc byte public; 
return inbyteC.incluJefile); 

end lnincludebyte: 

opensource: µroe Puhlic: 
CALL open$lnput(.sourceflle)i 

end opensourcei 

openinclude: proc public; 
CALL openSinpu~C.tncludefile}; 

end openinclude~ 

openhex: proc public; 
C6LL open$output(.hexfile); 

end openhex; 

openprint: proc public: 
C~LL oµen$output(.pr1ntfile); 

end openprint; 

opensymbol: proc public: 
C~ll open$output(.symbolfile); 

end opensymbol i 

close$source: proc public; 
call input$close C.source$f ile); 

~nd close$source; 
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rewindsource: µroe public; 
sourcefile.fcbblockCnr)=O: 
sourcefile.bufptr=length(sourcefile.buffer); 
if sourcefile.fcbhlock(ex} <> 0 thenido 

sourcefile.fcbDl~ck(exl=O: 
sourceflle.fcbolock(s2)=0; 
CALL opensource; 

end$if; 
end rewindsource; 

closeSinclude: proc pu~lic; 
call input$close C.include,file); 

end close$include; 

11! I; Ii; J I' ·~ ) I {, 
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PL/M-06 CO~P~LER FLU· .~;n I/G :~C:llJL!: l !"j I :.. .1 c l ,. _.;, 

2':19 l 
300 2 
:rn1 2 

302 1 
303 2 
304 2 

305 1 
306 2 
307 l 

3011 I 
3 ()9 2 
310 2 
311 2 
312 2 
313 .2 

314 I 
315 2 

316 2 
317 3 
31') 4 
320 4 
321 4 
3L2 't 
3l4 4 
325 4 
326 3 
3l7 3 

328 2 
Jl'J 3 
BO 3 
331 3 
333 4 
3H 4 
:US 4 
336 4 

B9 4 
3't0 4 
HI 4 
H2 3 

343 2 

closehex: ~roe Public; 
cal I outputclo.>e(.11-~x f i ld; 

en<l clos.~hex; 

closeprint: proc Public; 
call outµutclo~e(.µrintfile); 

enJ closeprint; 

closesvmbol: proc public; 
call outputclose(.symbolfile); 

end closesymooli 

l$file$setup: ~roc(dev,filna~ 0 filtyp) public; 
dcl dev byte1Cfilnam,ftltyp) addr; 
call cle~rcontrol(.includeftle 0 f1ltyp); 
includefile.ulsk=dev; 
call copy(Bofllnam •• includefile.fcbblock(fn))i 

end iSflle$setup; 

file setup: proc byte public: 
dcl 

ch llylet I• pi ck uP char<1cter 
i byte, ,. counter •I 
no left byte, I• no of characters 
l>P t byte, I• index of tbuff •I 

*' 
left 
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in tbu ff ., 
eJCitvalue byte, ,. e1<itvalue of sul)ro1.1tine •I 
flag bytei 

nextch: proc byte; 
if noleft > 0 thenido 

ch=tbuff(bpt); 
no 1 e ft= no le ft -1; 
bp t=bpttli 

else$do 
ch=cr; 

end$i f; 
return ch; 

end nexlch; 

getdsk: procedure (p); 

I• progr<Jm logic fl<.,; ,,, 

declqre p address, dsk based p byte; 
ch=uPPerCnextch); I• test selected di~k drive *I 
if letter(ch) thenido 

Jsk=ch-•.\•; 
if dsk ) validdisk then 

if d.>k < console then 
e1<ilvalu~ = false; I• inv~lid drive •I 

else$do 
exitv<1l1.1e=f.ilse; 
noleft=O; 

end$ if; 
end i;.etdsk; 

- - - -



PL/M-86 COMPiltR 

:H4 2 

345 2 
H7 3 
H8 3 

349 2 
3)0 2 
"i) l 2 
3)2 2 
3!>3 2 
3H 2 
::S!>5 2 
3)6 2 

357 l 
3!>9 3 
360 3 

i'llf 1,1;'1 l/C ::...;f;UL~ 

I '" s 3 v '~ c" r-r ., n t :Ji "k "I 
defaultidriVetdi,,kunit=interr3DJle£~isk: 

' I• en t 'r u 5 ~ r s ''I <:ct e J d Is k ~I 

if fcb(dr) <> 0 thdnSrlo 
call selectdisK(diskunit:=tcb(dr)-1); 

enuSif; 

I• clear control Ulocks •I 
call clearcontrol(.sourcefile,.Jsmdefault)l 
call clearcontrol(.hexfile,.heKddfault); 
c~ll c&eurcontrol(.prlntflle,.lstdefaultJ; 
call clearcontrol(.syrnbolflleoosymdefault); 
call copy(u,.fcb(fn),.sourcefile.fcbblock(fnJ); 
call copyC8,.fcb(fnJ 1 .hexfile.fcbblock(fn)l; 
call copy(S,.fcb(fn),.printfile.fcbblock(fn)); 
call copy{&,.fcb(fn),.syrn~olfile.fcbblocK(fn)); 

101:./Hl 

if FCB (ff) '> SPACf then$do I* pick up specified source file type *' 
call copy(J,.fcb(ft),.sourcefile.fcbblock(ft)); 

endHt; 

t·'' fj -

I• Move source file name to SOURCENAME •I 

361 2 
362 2 
363 l 
364 3 
365 3 
366 2 
367 2 
368 2 

369 2 
310 2 
311 2 
312 2 
314 3 
316 4 
311 4 
319 4 
380 5 
JIH 4 
382 4 
383 3 

3!14 l 

386 3 
387 4 

389 5 

CALL FILL (SP•CE, LEhGTH (50URCENAKE), .5JURLENftME); 
t= o; 
do while iC8 and (sourcename(i):=sourcefile.fc~block(fh+i)) <> space; 

i=i+l; 
erid$.,hlle; 
sourcename(i)="."; 
i=i+lt 
call copy(J,.sourcefile.fcbblock(ft),.sourcend~e(i)J; 

I• Test if file parameters •I 

noleft=tbuff(O); 
Ppt=t; 
FLAG = F>.LSE; 
IF FCB16 Cl> 0 SPACL TlltNSOO 

If FCR16 (1) <>DOLLAR THEN$00 
EXITVALUE = f~LSt; 

HSBOO 
DO ~HILE CNOLEFT > 0) ANO CNtXICH <> OOLLAR)l 
ENOSllHILU 
FLAG = lkUd 

EIWHF; 
LNDHFi 

if f l<i u then$1o 

I• file par<1~eters present - pick them up •I 

do while noleft > o; 
if (ch:=uPPer(nextch)) <> space then~do 

I• l\-p<1rameter •I 
IF Cl!= "A" THlN call 1.1etdsk(.sourceti1e.disk); 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



- - -
PL/M-Hb LOMPILER 

j'J I 5 

j•J 3 5 

]~!) 5 

j<j] 5 
]~'J 6 
401 7 
'tU2 1 
'tO't 1 
'tU6 8 
't07 8 
40'.l II 
'ti 0 II 
411 8 
412 1 
413 6 

'tl" 5 
415 6 
416 6 
'tl7 6 

"18 5 

't20 3 

421 2 
422 2 
4l3 2 

42" 2 
426 3 
427 j 

't211 2 

't29 2 

4JO 1 

I• !1-p.,r..;.~~lt.:r •I 
t l SE Tr' Lil = 'h • T 11 E .; c ~ 11 ·J '.!to->,, (. h ., xf il ,, . ,, i s > ) ; 

I• P-P...1r...1~eter *' 
LL5t !F <.d = •p• liU:11 call ]et,Js;<(.pr{nttile.·1is.:l; 

I• S-Darumetdr •I 
ELSE Ir' C1i = ·s· TflE:~ call <;;etJsK(.svn.holfllbuisk)j 

I• F-par..;meter •I 
ELSE I~ CH = "f" T~ENi~O 

if (ch:=upµer(neKtch)) 
intelSh<>xSon=ti-ue; 

elseodo 
it ch= •o• thel'li do 

intel$hex$on=falsel 
el seJ.do 

exitvalue=falsej 
nol;itt=O; 

end if; 
en di f j 

tNOi!Fj 

·1 • thc:nt:io 

I• error,no le~al parameter •I 
ELSE 

oo; 
exitvillue=fulse; 
noleft=O; 

uwsoo; 

endSif; 
end$whi le; 

end Ht; 

ccPlm-~G, "J.. ·O v. 3 
Coi1RIGHT v 1981, 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER. # c_c_- Id'-( 

pl'intdevice=printfile.dl~k: I• set globdl printdevice fla~ •I 
SYHflOLOEVICE = SY~ilOLFiLE.DISK; 
INCLUOESDEFAULT = SOURCEFILE.DISK; 

I• input ruust be from a disk tile *' 
if devicetypH(sourcefile.disk) <> disktype then$do 

exitvalue"fdlsej 
end$if; 

end tilesetupj 

end file; 

- - -



Pl/M-116 C011Pllti{ t'Ilt AN) I /0 'lJ :JU Lt !lJ/'.1/:il I'-' l •l 

CKUSS-KErEKENCt: LT sum:. 
-----------------------

DtFlll AOOK SIZE NAME1 ATlkPUTt:5, t.N) RtHKC:HcS 
--------------------------------

106 OOOOH 4 MISt.DllR. . . 'HTI: l\R~ AH4) £JCTt:flN.~t<:n) 

106 OOOOH 1 ACClt:l . . . BYTE EX TcfUlALC'l I) 
106 OOOOH 1 ACCU:NSAVE . lHH: EX TE iHlALC 'J4) 

106 OOOOH tiO AC CUM. . . . BUE lllHAH80) EXTL 'lili'L( 9.?) 

106 OOOOH 80 AC CUMS Hvt:. . BYTE Ai{RAYCflO) EXTtR;>ll(<.IJ) 
l ADDR . . . . LITfiULLr 61 6'I 67 70 76 'J4 91 

100 103 11)6 l O'J 111 117 140 170 Ull £0(, 
215 226 2 J6 30'} 

84 OOOOH ALPHA:HJM ER lC PROCEDURE bYTf £X TL RllAL ( ~ J) STACK=OOOOll 
IH OOOOH .1scuc11:.a. . . . . PROCEOURc BYH EX J cRlll.L (32) STAl:K=OOO:Jri 

l 0 !> OOOOH 1 ASMB6TtXT. . iHTE ~RRAHD tXTERNi\L(44) 
10'.J OOOOH 3 ASHOEF .11JL T . llYJE AKKAYO) onn H'.J COPYRiGHT © 1981. 1982, 1983 
106 OOOllH l BASElllDEX. . BYTE ~EMBERCCU!{RENTSYMBOL) 
106 OOOBH 1 bASEINDEX. . BYTE 'H..,oER(iJP..:fll\N05) OIGlfAL RESEARCH 

3 IH\SEKEGflIT . L tIERALLr P. 0. BOX 579 :; BA SEkELCOUNT . . . UTEaALLY 
31!> Ot:BfH I BPT. . . . . B'flf 319 3 21 370 PACIFIC GROVE, CA 93950 

l bRE:GiHT. . . L TT ER ALLY 
:; uREGCOUIH. . LITEaALLY SER.# 

17U 0024H 512 BUFFER . B'fTE ARRAYC512) llEHilt:RCX) 174 
23b 0024tl 1024 BUFFER . . . . BYTE llRRAY(I0;>4) Mt: H!IER(X) 238 
109 0024H 512 ilUFFER . . . . . . IHTE ARRA\'(512) MEMR~RCSYMHOLFlLEl 
226 0024H 512 l.IUH'ER . . . . . . BYTE ARRAYC512) 11 EH IL: R (.() 
140 0024H 1024 SUFFER . . . . . . BYTE ARP.AH 1024) Mt"ldEIHO 142 1 't6 147 

152 153 165 
109 0024H 512 BUFFER . . . . bYrE ARRAH512) HEHRERCP~INTflLE) 

lOO 0024H 1024 BUFFER . BYTE llKRAH1024) MV'1ll[K(X) l 01 
215 0024H 512 BlJfFE R . . . . . . BYTE AkRAYCS 12) Ii Ulfl i' R ( X) 

109 0024H 1024 BUFFER . BYTE l\RRf.YC102't) MEMHERC&NCLU~eFlLE) 

117 OOHH 512 BUFHR . BYTE ARRAYC512) "IUICi.:R{X) 
109 0024H 1024 BUfFER . . . . . . BYTE llRRAYC1024) MiMRERCSDUR~EfILE) 2ui.l 
109 0024H 512 BUFFER . BYTE ARRAYC512) Mi:l-13£RC H[Xf ILE> 
llll 0024H 512 BUFFER . BYTE llRRAH512) Mc'l!1tR(X) ld9 1 'l4 
109 0022H 2 BUFP TR . WORD HiHBERCINLLUBEFILE) 
l IJ'J 0022H 2 ilUFPTR . . . . WORD HtMBERCPRlNffllE) 
226 0022H 2 BUF PTR . WORD MEM'.ifRCO 
140 0022H 2 ilUf PlR . . . . . . to1 flR fl 'IUHIEilCX) 141 166 
170 0022H 2 BUF P JR . . . . WORD HEMuERCO 1n 
lU'.J 0022H 2 BUfPTR . . . . WORD MEM!'ER(llf.Xf' lLU 
215 002211 2 BUFP fR . IJBRD 11t.:~iJEf{(X) 21B 
10'.J 00221l 2 BUt'PTR . . . . . . WflRO MEMB~RCSYH3JlfTLE) 
117 0022H 2 IWf-PTR . . . IJORD :-IEM~ERCX> 

llll 0022H 2 JUf PJrl . . . . wo~o 'IEMBERCX) llld 19'> 
109 0022ii 7 BUfi> TR . . . . . . MOtW HEMacR(SOUNC~t'ILE) 2tl8 
236 0022H 2 blJfPTR WORD 'IEM!.lERC X) 
200 0022H 2 1.JUfPTR . . . . . . WORD "lt:"IUER( X) 2u1 
Ill oooou 1 CH . . . IHTE PARAMETCR 32 

H5 Oi:llCH 1 CH . . . tiYJE 319 324 326 330 331 lB 38 7 389 
391 393 3'15 397 399 404 



.... --- ~ .... - - llilliiiiiil ........ .... ... ... - - .... -- - - - -
PL/11-86 COMP lllR fILE fl ti[) i/O .1tJilULc lU/';/.;J ;,I\;<_, l J 

7) OOOOH I di iHH r>::R·'.•:~lL~. 1 f, 
246 0004H 1 Cll . . .HH r k 1-~ -~ i-1 ~ r _ i~ 'd fl,!IA fl': 24 7 .:.:in i'. ~ 4 :) ~:; 
Ill 0 00061! 1 Cit . . . . . HH P :.1,. '\ t: T" { ~U f !;,.\ "T .i.f. lb 1 l ~ ~ 

1 "" 
l •J '1 

'I 0 OOOO!t 1 Ot tHH PA!l~~LTL1 91 
78 OOOOH 1 Ui !HH P:\R~Hdi.O;l n 

l42 OOO'tH 1 CH ,1y TE p AR H 'I E T c ,( 4UTl, Li T _.r; 24 3 z 't't 
140 Ot:BllH l Cit . dYH 14 ;~ 150 165 J 6 / 

!14 OOOOH l Cit . . . . . . 11 YT E PAR~.~d .:.::~ ,j '> 
121 OOO'tl! 1 Cti ll'f rE P >-1!<-<.'i LT E.l l\ULJ:·l-.T lr 12? l 2 J 11 J l? 7 
2511 0004H l cu lll"lt PAR.Ht Tt.;{ AU T; l:~ A TIC ?~9 .'6 (; 

ll7 OOOOH 1 cu . . . . . . dYTE P.\R,<titLR fJ>i 
19 OOOOH 1 CHAR . . . . . JHE PAR.\ :H:H ~ 20 
22 000011 1 Ctt»R . . . . . tlYTE PAR A.~lJ .:·l 23 

106 oooou 2 (,If'. . 11111<0 EXT c R il ~ L ( 'J 6) 
116 OOJlH .dl Cli::A.{CUNl RUL . Pl(OCt:JJRI: STACt-=0016il 310 34 'J )', 0 :icd 

352 
110 OOOOH 49 CU:ARFl.9 . . i'ROCt·)tJRt ST.\Ci<=OOO::h 118 
10) OOOOH 1 CLOScERRTlXT 1HH llKRAY Cl) t. X TE i\N AL ( ~ 0) LJ2 

3tl OOOOH CLOSEF l.Lc • . P:lOCtoURE BYTE EX Tt: R r~ AL (15) STACK=OOOQr1 2 JI 
73q 

l'l'l 03991i 12 CLOSEHt'.X . . PROCEJJRt PU ii LL C srACK=OOlO'l 
2'J6 0380H 12 CLOSE INCLUDE PROCcOURE PUrillC SfACK=0012H 
302 OJA5H 12 CL USE PRillT . PROCtllURC: PIJJL IC Sl.~CK=00201i 
283 0 36 lll 12 CLOSE:SOURCc. i'ROCUJURE PU 1L IC Sr ACK=OOllH 
30!> 0 JB lll 12 CLOSES YlfoOL. PROCCOURI: PUtlL iC STACK=002011 
106 OOOOH 1 COOEMllCRDFUtG. . • BYH DT!:Rl•AL( 113) 

3 C 0 D EM ~CR ,)Ii 1: J\ 0 • . . LTJEIULLY 
106 OOOOH 2 COOEMACRUPTR t.IORO EXHRNAL( lOd) 

4 CON SOU:. . . LIT EK.ALLY 12!> 248 335 
1 () 'J CON'illLlHPt.:. LTJfRllLLY 120 

t' 5 OOOOH CONS TAJ • . . PROCt'lURi llY IL EXH:RrJAL( 10) S{ACi<.=OOOOH 
66 OOOOH COPY . . . . PROCEDURE EXTEkN;il(2:i) ST~CK=OOOOU 114 312 

353 354 3 55 356 359 36B 
2 CR . . . . . LHl'RHLY 324 

50 000011 CREATEflLf . PROCEDURE OYTE EX T i:R :JAL (1 9 ) 5TA(K=OOOOH 2?1 
5 Ii OOOOH CRLF . . . . PROCcl)URt lXTEKNAL(22) STACK=OOOOH 

106 0 0 0 011 2 CSUP. . . . t.IORD EATERNAL(6l > 
106 OOOOH I CSEGSPt.C . . llYTE EXT£RNAL(!>9) 
106 000011 1 CSlGJYPE . . tlYH EXTcRNAL07) 
106 OOOOH 2 CSEGV'ILUE. . WORD F.XTtR.li\L(5fl) COPYR·GHT © 1981. 1982. 1983 
106 000011 1 CSPEC. . . . . . . av TE EX TERl-14L(68) 

DIGITAL RESE,~RCH 106 000011 2 CURCSEG. . . Y()RO EXHRNALC64) 
106 0000/l 2 CUROSEtj. . . w'lRll EXT i: R IHI L ( 6 5) P. 0. BC•X 579 
106 OOOOH 2 CURESFG. . . WORD EXTERNAL(67) 

PACIFIC GROVE, LA 93950 106 OOOOll 9 CURRENTSYH.iOL. STRUC JURE tl<TEl<NAU 104) 
l 06 OOOOli 2 CURSS~t... WORO E XJEU N,\L( 66) 

SER.# 'J6 OOOOH 2 o. WORD PARAllCTt:i~ 97 
'13 OOOOH 2 o. . . . . t.IORO PARA'ltTcR' 94 

102 oooou 2 o. . . . . . . WORO P ARAMEHR ] I) J 
66 OOOOH 2 [). . . . WORJJ PARAHtHR 67 
'19 OOOOH 2 o. . . WORD Pi.RAM ET cR 10() 

2 OCL. LITERALLY 
l IJL OOOOH OECOUT . PROCi.:l)lJRE EX rEKNAL( 31) STACK=OOOOH 
106 OOOOH 1 OEFAUL TORI VF: dYTE EXTERNAL( 111) 344 
110 0004H 2 OEt'llUL JP f. . t.IORO PAR~MEJ::R .\UTOMATlC 111 114 
116 0004H 2 OEfAUL JP rR . WORO PARAMETt;~ AU TOMA TlC 117 lld 

41 OOOOH DELETEflLE . PROCEDURE EXTEl<NALC 16) STACK=OOOOH 220 



PLIH-116 COHPlLER fILE A;n J Ill ran LILL li)/ ..,/, 1 r' h ,).._ l! 

106 OOOJlt l OESU. IHH "k,'\'.'c:1'( fdo',;.: ,) 

111 000011 I DEST . jYfF 1\ ,1 St n Cf C: PT> ~~~~1,~\Y(l) l 14 

3011 000811 I Of \I. . rlVTE P;.flAi1fTt::~ ,\UTUil..\TlC 30 9 ~ ! l 
121 004 Dll 39 DHICEHPE . P~OCLOURt: dYTE ST t.Ll\=OO!i-.11 l fj 2 ?16 l.77 

4L4 

18 OOOOH DIC.IT. . . . . . . P1rnClDU1U: i\Y Tc EXT<: 1(1L\L(21) s r -.u. = oou~u 
109 OOOOH 1 orsi< . . . . . 3YTE Mt~3tA(PQlNTFll~) 2'ttl :194 4?1 
140 OOOOH 1 OISK . BYTE !hMfli:;{(X> 145 

LB OOOOH 1 OJ SK . UY fE MtNiEK(.0 216 21 'l 

109 OOOOH 1 DISK IH fE 11dlufRClltXFill) 39.i. 

lO'l OOOOH 1 DISK BYTE MEHHEK(SQURL~rILE) 3'10 42.J 4<'.4 

LJ6 OOOOH l OISK UYTE HE Md Ek(.() n1 
LUO OOOOH 1 OISK llYH '1t "li3t.R( X) 2C 2 
109 OOOOH 1 DISK . BrTE HtMdERCINLLUDEfllE) 31 J 
llll 00001-1 1 OISK . . . . . . . OYTE HtMJEk( X) ltL' 
HO 000011 1 OISI< . . BYTE HEH6ER(X) 111 
ll 1 000011 l DISK BYTE HtH!li:ll(X)) 11 'l 
l26 OOOOH 1 DI SK UYTE ME HbER(.() 221 
lO'J OOOOli 1 DISK . BYTE HEH~ERCSYNeULFILEJ 396 "22 
lH 0004H 1 OTSK . . . . . BYTE PARAMtHR IHJTGMAJ IC 132 lH 13'> 

L9 OOOOH l OISKNU~ifil:R . ilYTE PARAi4Ud 30 
10!> 000011 1 OISKREAOcRRTEXT. . BYTE ARRAY(]) [YftRUAL(47) 156 
lH 0014H 23 OTSKSELEC T . PRDC..:1URE S Tl\CK = 0 00 iHI 145 171 202 219 

2H 
lO'J OISKTYPE . . . . . LITERALlt 129 216 221 424 
109 Ot.BAH 1 DISKUNIT . . . . . BYH 119 133 135 136 3'<4 147 
10 5 OOOOH 1 OISKWRITEERRIXT. . BYTE ARRAY(]) C: X TERN 1\ LC 4 il) 176 

!>'.> OOOOH 2 D~IAAOflRESS . . . . WORD PARAl"IEH~ 56 
109 DOLLAR . lITERALl Y 374 319 
lO'J DR . . . . . . . . L lTEiULLY 345 34 7 
106 OOOOtl 2 DSC IP. . WORD EXTlRNAL(61> 

329 OOOOH 1 OSK. . . BYTE BASCO<P> 333 334 BS 
106 OOOOH 1 OSi'EC. . BYTE EXTERl'IALC69) 

L ELSEOO . LITEKALLt 206 336 
14 OOOOH 2 ENOBUF . . . . WORD EXTf:RNALC5) 

2 UIOCASl. LITEKl!.LLY COPYRIGHT© 1981, 1982, 1983 
l. HIDOD. . . . . LITEKULY DIGITAL RESEARCH 2 E"lDFDREVU! . LITERALLY 
l. CNDIF. . . . LTTERllLLY 210 222 232 P. 0. BOX 579 
2 EtlDMOOUU: • . LITEllALLY PACIFIC GROVE, CA 93950 2 HlOOFFILE. . LirEKALlY 152 229 
2 ENOPROC. LITEKALLY SER.# 

105 OOOOH 1 rnonx1. BUE ARRAY(l) .:x rrn:4AL(4L) 
L i:NOWllILE . . LITERALLY 'tlll 

106 OOOOH EOfSET . . . BYTE EXTi:RNALC95) 
93 OOOOH EQUAL. . . . i'ROC<:llURE BYTE EXTE:RNAL(_j4) S TACr.= OOOOH 

106 OOOOH 1 l:RROi<PiUNH[) uYTE EXTERtlAL( 98) 253 
106 OOOOH 2 c:RRORS . WORD EXTERNAL{ llB) 
106 OOOOH 2 ES C TP. . . . WORD EX TE R llALC 6 0) 
106 000011 1 ESi'EC. . . . . . . BYTE EX.HRIML(lt) 
109 EX . . . . . LITERALLY 289 291 
31 5 Ol::COH EX rTVALUt:. . BYTE 336 :H9 343 176 409 415 '<26 4?il 

L ft.LSE. . . . . . . LITERALLY . JJ6 33') 371 376 406 409 415 
426 

11 OOOOH 1 FCU. . . BYJE Ail RAY( 1) EXHHN,\L( ;>) 3't5 341 35 J 354 
355 356 j57 J59 

12 OOOOH 1 fCiH6. . BYTE ARRAY( l) EXTcl\NAL(3) 372 3 7't 



..... ... -- - - - ,~~r ......... liiidiil - ...... ..... .... - - ..... - - -
l'L/M-!l6 LOMI' ILER FIL!:: ,\;,n TI t1 .'l1) 1)lJ l L 11/•,/,,I , I~ 

3 ij OOOOH 2 FCCllJ[)kf')~ . . ,;1Rfl i> ;'11;.. , Lr" i I 'J 

!>O OOOOH ? r ( ll ;I 0 ') '' ~ 5 S . ,if)ilf) fl ~ ;~ :d1 t r L :~ ~ l 
47 OOOOH 2 H '..A')ll ,tf:> S . "o~o p A H 4 ~--, L T ..___ .~ "1ti 
44 OOOOH 2 FCBAOOKESS . i-/01{0 P~Q.-t/L:TcK '• >..) -COPYR:GIH 0 1981, 1982, 1983 41 OOOOH 2 rCb~OORCi '.i . . . . ,;JI([) f',\R,\hcff~ 4? 
J!> OOOOH L rCtJAO[).•.t ~s . ;,j{j,{f) f' .< r<iL~ :_ T..: ;, Jo DIGITAL RESEAi{Cll 
3L 000011 2 HRAuOkr: SS . . . . i>IORO PJ..R..,:ll:T::n n P. 0. BOX 579 12 OOOOH 2 ff.f!~[)'.l . tJOkfJ P.\ 1U1ilTc:R n 

2 36 OOOUt 33 i'C!i~UCK BYIE ,•,.{Rll.i(J_i} 11 c: lfo i. ;<( x ) LJ'J PACIFIC GROVE, CA 93950 
21 !> OOOlH J3 fCB!lLOCK . . !l'l'TE AKl~><Y(JJ) "I ctJ.i'. E1{ (X) ?20 221 
200 OOOlH J3 FCill\L!JCK BYIE ~RRA'l'C3J} "lt'l1;[.<(X) 205 2fl'I SER.# 
1!l1 OOOlH 33 l;CBi'lLOLK . . • . . BYIE ~RRAY (JJ) MEiL f iH.O 
110 OOOIH 33 fCf:lf'LOCK 3 'l'T E AKRAY( 33) /'f,i.Ji:K(X) 175 
140 OOOlH 33 fCtlfiLOt:K . . . . . ilYIE ARflA'l'(33) "1..:11.lEiHX) 143 
117 000111 33 fCbqLJC.K BYrE /\.{RAYO:>) McMUrK{X) 1111 
lO'J ooorn 33 fCMLOCK . . BYTf A1<RriH H> MEknE~{~YHeOLFILE) 1~6 
109 OOOlll 33 FCnBUlCK BY TE: ~RRAY(33) ~l:MHtR(PRINIFTLE) 355 
109 OOOlH B fCll'\LOl.K l\YJE ARRAY(]J) Mi:l111f1H11;:.<r'ILD ..154 
lU'J OOOlH 33 iCbBLOCK BYTE ARRAH33> ~EM~EK(l~CLUO~Fllf) 312 
lO'J 000111 33 FCbflLOCK BYTE 4t<RAH3J) MtMaERCS1URl.E~ILEl 2b7 J. tl9 

291 £9L Yd j')•J .lb 3 J6tl 
Ll.6 OOOlll B FCdlJLOCK . . BYTE ARRAf(B) !~ L. M .i rn co 231 
110 000611 2 FCllPI. . WORO PARA'1ETtR l\UFJ11ATIC 111 112 11) I 1 't 

1 OOOOH t'ILF . . l'ROC.:flURE sr AC:<=OOUfJjj 
u. OOOOH fILEAdOR T. . P~UCl:JllRf: EXTHNALC 27) STtcl<=OOOUH 1?6 176 

212 .!22 232 
3 FILE IS lflUCTIJRE . . LITERULY 10·1 140 200 236 
j fILEOSlRllCTllHE . . LlTEl{ALLY l O•J 117 170 }fj 1 t'.l? 226 

31't OJEllt 512 HLF.S~ TUP. . PROCEDURE evrr: PUfllIC STACK=UOJAll 
15 OOOOH Fill . . . . . . . PRIJCcJURE LXJE;{~ULC2B) S UCK=OOOOH 112 113 

36 l 
JOU 00061i 2 FILNAM . . . UORO PARAMcHR AU TOH rl.T IC 309 312 
JOU 0004H 2 FILTYP . . . WORD P ARA14 [f c~ AUTtlitATlC 309 :no 
106 OOOOH 2 fl RS rtOCKOt' rn. . . WORD EX TERNALC99) 
Jl!> 01:Clll 1 fLAG . . . . UYTE )11 381 384 
16 ') OllOH 76 FLUStlBUFFEll. PROCl:DURC: STACK=OilOEii l 'JI 2 30 
109 t'N . . . . . . . . L ITEHLLY llj JU 35J 354 J55 h6 36 j 

2 fOt<EV E ,{. . . LITERALLY 
2 fOR'lfEt!) . . . LITERllLL Y 

109 fT . . . . . LI ff RALLY 114 357 J59 36!:1 
106 OOOOH 1 fUllS'l'MBTi1u. llYTE EXTERNAt( 101) 

!l OOOOH 1 FU1'C . . . . llYrE PARAM!:T tR 9 
s OOOOIJ I rU11C . . . . BYTE PARAMEhR 6 

JLd 060CH 68 GE TOSI<. . . . PROCUJRE STACI<.= 0 00811 390 392 )'J4 396 
107 OOOOH GLOB14L 1NH . PROCEilURc l:'XTERllALC114) STACi<=OOOOh 
106 OOOOH 5 llELP . . . . 6Yrf ARRAY(5) i:XTcK!U,l( 109) 

96 OOOOll HE.<lOUT. . . PROCclURE fX TfRi~ALC 35) STACK=OOOOH 
99 oooou HEX20UJ. . . PROCEDURE [X TEIHIAL( 16) iTACK=OOOOlt 

109 000311 3 HEX!ltf' AULT . BYTE ~KRAYO) OATI\ 350 
109 0646H 548 HUF ILL. ST~UCJURE 244 275 300 35 0 354 3'.J2 
315 OEfWH 1 1. BYTE 362 J6j lo4 366 36 7 36!:J 
1 Ill OcBBH 2 I. . WORD 1 9/l l 8'J 1 'J? 194 19 5 
170 0tB6H 2 !. w OiHJ l 12 11::1 174 111 
HO OE84H 2 :i.. . . . . . WORD 141 142 144 146 l't 1 152 l~J 160 

161 165 166 
106 OOOOti 1 I. . . . . . BYTE EXTi:RNAL( 11<)) 
JOIJ 03Rllfl 36 ~F.1.LESCTUP . PROCEDURE PU ll t C STACK=0020H 

~ 



i>l / M-116 tOtii>J.LiR <'ILE ~ ;j!) r 10 P•lflULL l•l/5/>ll r' . ~ ~·.., ;_, 14 

106 000011 1 IFLEVEL. . Hie :: x r i: R ,~ n c, o :1 > 
106 OOOOH 1 fr LIST . . t3Yrt EX r.:ari:.LC/4) 
l.H ooadH 146 IlloYTF. . . i'ROCC:JURi: !-Yli <;f,\CK:OOOF.il Zo:J 21J6 

106 OOOOH 1 .iNCLUl)lDcfhlJLT dHE EXTl:RilAi..(112) 1,2-1 

109 0424H 1060 WCL1Jr>1:F Ill. . STRUCTURi.: 26u 2.7 2 L.91 31 I) 311 jl2 
106 000011 1 rncLUOlON. . . . . ciYIE EXHIUl.:ILC 102) 

3 .itHH:XRt:f.tlTl. . L TTE1ULLY 
3 IllDEXREGCOUtlT • . . LHE1ULLY 
8 OOOOH 2 INFO . . . . . woan P ARAiH: TL·~ 9 
!> OOOOH 2 itlfO . . . . . :HORO PKRAME:T i:? 6 

265 0319H 12 IllINCLUDEBYH. i'JtOCE1URE BYrE ?UP;LfC S TACK=OOI.7rt 
L ltlll . . . . LIJE1ULLY 

10!> OOOOH 1 !NHIALS . . BYTE ARRAY Cl) c:XTEi<~AlC'tli) 

235 029bH 35 lNPUTCLO:iE . . PROCt'lURL STACK=OOOEH 784 291 
t.6L O.iOOH 12 INSOURCEuYrE . PROCf[)lJRi UH E PCIULIC HACK=001211 
106 OOOOH 1 lNJELHEXON . . BYJE EXTERNAL('J6) 401 40~ 

53 OOOOH JNTERROGA Tt.:O ISK. . PROCl:OURE BYTE EXTtRNALC 20) STAC1<.=0000t1 344 
j IREGuIJ. . . LIJEULLY 
. 3 IREGComu • . . . . LIJERALLY 

LENGTH . bUILHN 142 146 153 189 201 288 361 
106 OOOOH 2 LEt,lGJH • WOKO MEMdERCJ?~RA~OS) 

106 OOOOH 2 LENGTH . WORD ~EMOERCCURRENJSYMbOL) 
HI OOOOH LETTER . . . . . . PROCt:OURE 6YH f;;X H RtHLC 30) STACK=OOOOll 331 

2 LF . . . LITERALLY 
l LIT. . . LIHKALLY 2 3 't 109 

LOW. . . BULL JIN 203 
lO<J 0006H 3 LSTOl::FAULT . BYTE ARRAY(]) OllJ II 351 
106 OOOOH 2 HACROPJR . . lllORO EXTERNAL( 100) 
10!> OOOOH 1 l'IAKEERRTEXT. BYTE ARR.\YCl) EXJfRNAU't9) 222 
106 OOOOH 1 HAXCOL . BYTE EXHRNllLC 75) COPYRIGHT© 1981. 1982, 1983 s OOOOH rtOillt . . PROCEJURE t:XTE1HULC 0) STACK=OOOOtl 

8 OOOOH H0~2 . . PROCEDURE BYTE EX H. RilAL C 1) SJACK=OOOulf DIGITAL RESEARCH 
'J6 OOOOH 1 N. . . . 6YrE PARAMHtR 91 P. 0. BOX 579 

102 000011 2 N. . . . . . . W[)R[) PARAMETER lOJ 
99 OOOOH 2 N. . . . . . . . . WORD P~RA14EHR 100 PACIFIC GROVE, CA 93950 
93 OOOOH l N. BYTE P4RAUTi:R '14 
1~ OOOOH 1 I~. BUE P ARAtltHR n SER.# 
66 OOOOH 1 N. BYTE PARAMETER 67 
63 OOOOtl 2 N. . . . . WORD PARAMHE't 64 

106 OOOOH 1 NEXTUi . BYrE EXHRrll\L(90) 
.H6 05ElH 43 NEXJCH . PROCUURE BYJE STACK=00021i 330 319 381 

399 
10!> OOOOH 1 NO"• . . . . . BYiE EXTERNAL(3q) 
106 OOOOH 1 NOeRROR. ilHf EXTERliAL('J7) 
31!> OEBCH 1 NOLEfT . BYTE 311 320 340 369 379 3~6 410 "16 
106 OOOOH 1 NO OP ER . . . . . . BYTE EXHRl~llL( 106) 

j NOOVEftCOUNT • . . . LIJEitALLY 
3 NOOVERRIOEbIJ • . . LHERALLY 

109 NR . . . . . . . . LIHRALLY 287 
4 NULL . . . LJIERl\LLY 12J 

lO<J NULLJYPE . . LITERALLY 12'* 
106 0006H 2 Off SH . . . WORD ~EMdERCl1P~QANOSJ 

106 0006H 2 OFF-SET . . . WORD MEHRERCtURRENf SYMBOL) 
lOS OOOOH 1 OPENERkHXl. OYTE ARRAY(!) txJci\NALC46) 212 

32 OOOOH OPENf ILE . . . PROCt:OURc tiYTE EXTtR1~HC13) STACK=OOOOH 2G'J 
27-\ 033DH 12 Ol'EN11E X. . . l'IHJCEl1URE PUillJC STllCK=0012tl 
.t!.71 OHIH 12 OPENINCLUOt:. l'ROCl:J URE PUdlIC STACK=0012H 



.... 1111111!11 - ... - - - ....... ~ - ~ ~ ..... .... - - .... - .. 
PL/M-86 (.Q.'tP Ilt:R filt ~ ;., [) T/J 1df)Uli: I;; I~ I '-l i ;_i. i;; j ', 

199 OlCCH 11 GPi:'U'lPUT. . PtlC'.:.:')lJ11E 1) T ... ;: !':~{I c..; ii .~6 <; i:' 7 c 
214 021JH 12 OPt.N'-)lJ fPUT . PROCL)URt ~L~cr~ouo II ?75 211 ?di 
t.11 OJ49H 12 LlPUlPRINf. . . . . PRUCi:J~xc J'IJ,,llC sr l:f,cOOUlt 

35 OOOOH OPENROfIL~ . PROCtDURE BYTE r:,,; r c i·ll(l4) Sl"J..fl'.=tlOf1'Jf'- d. ~ 
2611 OJ2~H 17 OPtNSOURCE . PRUCt!)IJRt. PU ~UC q C•!=OOl211 <:''!'! 
L!IU OJ5'.>H 12 OPENSi'h~Ul . l·"lOCtJJRi: PIL1Ll C ST Cl\=fJO l LH 
106 000011 36 OPfRA'WS . . STRUC JURE i.!H1U(4) X Tt:.lNAL ( 107) 

J JP t:RANOS TRUC LTTERALLY l 0<) 

180 016911 99 l)lJJBi'h. . . PROCt11JRC: ST1\CK=0016d 2L9 L44 i'> 5 U,f) 

242 OLl.\i::H 17 OUTHEXdYTE . PROCcOURE PU ll J.C STt.U=OOlCfl 
246 02CFH 45 OU IPR TllfaYTE Prlil(Lf)URE PU IL IC SJ~l:K-oOOJCIJ 

225 0250H 64 OlllPUTLLOS.C. PRDCdLJKE SL\Ci<.=OO!Cti 300 JO:l 506 
2'.>ll 02FCll 17 OUTS Yfoi UO L f1 YT t:. l'ROf.i::OURE PULLl.C SJ ACK=001Cti 

6 <j 000011 OUlHY.T. PROCi:llURi: L X f i iHUd. ( h ) '.iHCl<=OOOOil 
32 ll 0004H 2 p. . . . . . . . . llORO PAR :,11 E J :.:R ,,UT1JM,, TIC J<'.J jjj 3J4 J >5 
106 OOOOH I PAGES [lf . . i.lYlE EXTERUAL( Ill) 
105 OOOOH 1 PAGEHXT . . . . . BYTE ARRAY(!) t:X TCRNt.l(41) 
l O!> OOOOtl 1 PAK ERR TEXT . OYlf l\KRAYU) EXffKNU(45) COPYRIGHT ID 1981, 1982, 1983 
106 OOOOH 1 PA SS . . . . !iYTE EXJERNAL(!)5) DIGITAL RESEAHCU 10'.> OOOOH 1 f'ASSOTl:Xl. . BHE ARRAYCl) tXJERN~L(5j) 
105 OOOOH 1 PASSlli:XJ. . BYTE llRRAY(l) a:x rrnr~1\LC54) P. 0. BOX 579 
116 000611 2 POINT. . . . . . . WURO PARAMl Ti:R AUTOMATIC 117 llll 119 PACIFIC GROVE, CA 93950 106 000011 240 PREFJ.X . . . BYTE ARRAYC240) [)(JEfHlAL(85) 
106 OOOOH I l'R£FIXPTR. . BYTt EX It: R ~IAL( 86) 

SER.# 106 000011 1 PRlNTOt:VICt. dYTE EXTERNAL( 7 3) 421 
4 PRHHER. . . LITERALLY 127 

10 9 PR JNTERTi'Pl. LHERALLY 128 
109 0A61..ll 548 Pl{INJFILE. . SJRUC JURE L43 L55 2711 30J J'>l 355 J'.14 

421 
106 OU OOH 1 PR lNTON. . . tfflt EXHRNAL( 72) 
106 000011 1 PR INJSWJJl..llf)ff . . BYJE EXTERUAL(73) 

l PROC . . . . . . . UTE KALLY 60 63 8't ll 7 9D '.l'J 102 
110 121 139 180 1 'J9 214 225 242 24 6 LSB 
262 265 268 271 ;>14 277 2110 2B3 286 296 
l.99 JOL 505 JOd Jl4 J16 

15 OOOOH 2 PT . . HORD J>ARA~ETiR 76 
235 0004H 2 PTR • . . WORO PARAMETLR l\Ulu11ATIC 236 237 238 239 
22 5 0004H 2 PTR. . . . . • WORD PARAMHt:R AUTOMATIC 2<.6 221 /.L9 L:.iO 

231 232 
2l't OOO'tH 2 PTR. WORO PH'U14lTLR l\UTIJMA TIC 215 216 218 ? I ') 

220 221 22? 
19'1 0004H 2 PTR. . . WORD PARAMi: Ti::R AU TUrM TIC 200 LIJI 202 .:05 

209 212 
lllO 0004H 2 p Hi:. . . WORD PAPA"1ETLR ~UTUl<IATIC llJ 1 182 lU8 l ') J 

194 1 ')'.> 
169 000411 2 PTK. WORD PARAMETcR AUJUl1AT1r: 170 171 1n I 74 

175 176 
13 9 0004H 2 PTR. WORO PARAHfli:R ~UFl':ATIC l't 0 141 14., 147 

148 152 156 165 166 
17 OOOOH RE AOC fl ilS 1JL E. l'ROCtoURE d\'TI: i;X TtR:iAL( 7) STACK=OOOO!l 
44 OOOOH REAOKECOIW . PROl:l::OURE BYTE l:XHRNALC17) ST Af.K=OOO~il I 4 t1 

2 RHIH. . . . LITERALL r 
286 03601i 32 RE WINO SOURCE PROCE'HJRt: PUlll IC STl\CK=OOtoll 

9.i OOOOIJ 2 s. . . . . . llORO p ARA;u r LR 94 
66 OOOOH 2 s. . . . . . WORO P.<RlHETLR 67 

10'1 S2 . . . . . LTTERl\LLY 292 
106 OOOOti 12 SAVESOURCE . dYTE ARRAV(lL} EX TERN AL( 77) 



PLJM-116 t;O.-tP ILtR rTLi. Hl1 TIO (·\ J[JlJL L t ~;I i,., .1 d j ,. 'tJ '' - I, 

3 SE: ti~L.l IT. . . Li TF il.{ L LY 

3 SfG~C'llHH. . l JT t:1P.Ll t 
1U6 0004H 2 HLMl.'H. . . o;Qf{ll Mi: Md L .< ( J? L '.l ·\:fl 5 ) 
106 0004H 2 SEG11PH. . . wDltD HLM~Ck(CUh~c~rsr~~OL) 

3 SHTYPL!l.<T . LITERAL Lt 

3 SEGHPt.CJUi;T LJIE.{f,LLY 
2'J OOOOH SELECTOISK . PROCi::OUkc ,:x fE1<:l.tl( 1.:.) ~I.~LK=flOOGll , .,,,, J47 
55 OOOOH SETOHAilO'lRi.SS. . . PROCUURt l x r f :l ;rn L c 2 I > ST A'., K = 0 U Oil 'l i'< 7 j 7't 

238 
106 000311 J SFLAG. . . . BUE He MBt: ,<(:JP;: rl;i .U 5) 

106 000.:IH 1 SHAG. . . . an E MtHJ(~(CU~R~~f SYMUOL) 

l 116 OUOOH 1 SlJffOR 11. . . fHTE EXHRNAL(!l2) 

106 OOOOH ij 0 SO.URCEl~Uf. . BYTE ARRAY(OIJ) txT::R11lL(!l1) 

l O'J OOOOH 1060 SOURCE fl LE . SJl{UCTURt 26J 26') 284 2b7 2iltl 2d 'J i'l l 
292 349 3:J 3 '35'J 363 368 3'JO 423 424 

106 OOOOH 12 SOURCENAME . BYTE nRRAYC12) EXTiRli!\L(76) 361 36 3 366 
368 

106 OOOOH SOURCEPTK. . tiYTE EXTt:RNALCll4> 
2 SPACt. . LITERALLY 351 361 363 372 38 7 

106 OOOOH ;> SSCII'. WORO EXTERr.i\L{62) 
106 OOOOH 1 SSPEC. dYTE EX TERIJAL( 70) 

2 STRUC. . . . . l IfERHLY 106 109 117 140 11 [) 1 ;j) t'.00 

215 226 236 
106 0002H 1 SHPE. . tlYTE MtMdE~CUP~~ANOS) 
106 0002H l STY PE. . BYTE ~EM3ERCCURRflJJSlMdOL) 
10!> OOOOH I SYMRFULLERRTEXT. . dYIE ~RRAY(l) tXftR1~AU51) 

106 OOOOH 1 SYMf30LOEVTt.E liYTE EXTf:RNl\lC79) 4n 
109 OC90H 5't 8 SY/ol80lfllf . STRUCTURE 260 21l 1 306 352 35t> 396 42/ 

3 SY H'Hl LllE 40 . LJTERHLY 
3 SYKP.OLSTIWC. LHEi<HLY 1% 

106 OOOOH 2 SYMBTJ\uAOR . WOKO EXTERNAL( 10~) 

109 0009H 3 SYMOtFs<ULT . BYTE ARRAYO) OAT~ 352 
I!> OOOOH SYSHHRESET. PROCUlJRE cXJEk~H.lC6) STACK= OOOOtl 
69 OOOOH 2 r. . . . WORD PARAME:Ti.:R 70 

2 TAil. . . LITEKALLY 
13 OOOOH 1 TBUff. . OYJE llRRAY(l) EX TEklHL( 4) 31 ') 369 
1L OOOOH 2 TEXTADK. WORD PAP.AHETtR 73 

2 rnrnoo . . . LirEKALLY 133 142 148 15 0 1il 'J ZU3 215 
227 246 ?J9 317 331 345 35 7 372 374 384 
Jd7 J97 399 404 424 

106 OOOOH 30 TITLt:. . . . . BVTE ARRAY( 30) EX HR NAL( ll 0) 
106 OOOOH 4 lOKEN. . STiWCTURt: lXJERN4LC89) 

2 TRUE . . LITERALLY j4J 301 401 
106 OOOOH l TYPE . BYJf: MEMflrK(TOKEN) COPYRIGHT© 1981, 1982, 1983 

3 TYPEBH. LITE:H\LLY 
60 OOOOH lYl'ECALC . . . . . PROCC:!)URE RYTE EXTtRlo.'ILCLJ) STACK=OO<lOtl DIGITAL RESEARCH 

j TYPECOUN T. . LI TEHLLY P. 0. BOX 579 
'} 0 OOOOH UPPFR. . . . PROCEOURI:' d\'TE EXHRNALC33) STACKzoOOO'l'! 33(• 

3117 39') PACIFIC GROVE, CA 93950 
10) OOOOH 1 useRtUTtXl. . BYTE llRUY<I) t:XTEIUlllLC52) 
10 !I OOOOH 1 USffACTOR. . . . . BYTE MRAY(l) tXTERN~L(43) SER.# 

60 000011 2 v !IL. . . . . . . . .tORD PARA'HTLR 61 
4 VAL TOOJSK. . LIT EULL Y J34 

106 0002H l VALUE. . . . WORD HE!lBEK( TOKEN) 
21 OOOOH VHSJOll. . . PROCcOURE W01<0 EXTtlWAL(lJ) STACK=OOOOii 203 
63 OOOOli \<ROTES r. . . i>RfJCl:OURE BYTt ::i<T.'RNUU4) STACK= 00 OOrl 
19 OOOOH wRlTHONSOLE . PROCdllJRE EXTfl{NAl(B) ST i\CK=OOOOll l ll !) 2 '.Ji) 



- - -
~ 

VL/M-116 LOMPlliR rILt> ~;.f) r /ll l:lflJL~ 

22 OOOOH 1l'lIHL l'i l. . 
47 OOOOH ;,Rl Tf!l.:CUHD. 

l36 OOOOH 1060 x. 
226 OOOOH ':i48 x. 
Zl~ OOOOH ':i 4 8 x. 
ZOU OUOGH 1060 x. . . 
111 l OOOOH 548 x. 
17U OOOOH 549 x. . 
14U 000011 106 0 x. 
117 OOOOH 548 x. 
105 000011 l 'tE s. . 

MUUULt INFURHAJION: 

CUOt ARtA SIZE 06~0H 
LUNSfAIH AREA Silt: OOOCli 
VAKlAblt AREA SlZc OEC2H 
MAXIMO~ STAG( SIZt 0020H 
'H7 LINE:S RcAO 
O PKOGRAM ERRUR(S) 

ENO OF PL/M-116 CO~PTLATJON 

. 

. . 

. . 

1'>160 
120 

37780 
no 

. 

. 

-
2 '.>4 

l'RJLL )'JKL L X j ,c;.l Ll 'J) c. r :u: =1J11eo11 
i'l{OCL )LI Re LU t x T t 1n1 .u. C 1 1) ST -'Cl\~OOU,J;; 
STKULTURt: I'' '" uCf'f,{) n1 23B .: J 'J 
srnu~ru~f: H.'! ') ourn 221 ?t'. 1 21 I 
SHU'.: TU Rt: u4 .i fJCl'TtO Ll6 21 ij '- 1') 

22l 
STRUt.:TUHt: J,, '>i:tl( P TR) 201 202 <!ib 
STRULrUi<c er.;c:Jurn> 182 18 8 1 q ') 
ST1<1JC TJRi: i.JA:>~JCl'Ti\) 111 113 174 
STRU~TURE il:<)to( PTR) 141 142 14'.> 

14fl 152 1'> 1 156 ] 6., 166 
STll.IJC TU Rt til<5Ell(P01Nf) na l l'J 
ilYrE f.)( TE~ilt.L( J8) 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _____ _ 

- -· - - -
l d ~ 

J l', 

Jj? 

2.:0 LL] 

2 I)') ! lZ 
l 'H 1 •J:, 

11~ 170 
146 I 4 7 
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PL/M-86 LOMPillR 

J.S.iS-U Pl/M-86 \12.0 CuMPiLATiliN f'1- ~;f1dlJLt SCiLl'1 
OHJtLT MODULt PLACcD TN SCAN.n~J 

\Ol~I,)] 

LOt.PlltK INVOKED BY: :Fo: SLA1l.PLM DfLW~ JPflr.rzcU) !).ij:O(l:J/'.>/Jl) p.\Gc .. TJH!( 100) X.(<-1 

107 

108 
109 
110 

111 
112 
113 

1 

I 
2 
2 

I 
2 
2 

$title ("SLANNtR ~il0ULL") 

scanm: 
dol 

,. 
a()ditied 
:n()dified 
:nodified 
11()di tied 

J/.:6181 
3130/81 
4/J0/81 
9/Ulll 

R. Silberstein 
R. Silberstein 
R. Silberstein 
R. Silberstein 

•I 

$include c:n:mcicro.lit) 
$n()list 
SincluJe (:fl:struc.lit) 
$n()list 
$include (:fl:equals.lit) 
$n()list 
$include (:fl:files.ext} 
$n()lisl 
>include (:fl:predef.ext) 
$no list 
$include C: f 1: subr2. ext) 
$nolist 
$include (:tJ:print.ext) 
$nolist 
$include c:t1:9lobal.ext) 
$n() 1 is t 

I• Variables •I 

dcl 
eoffound bytP., I• 

COPYRIGHT© 1981.1~82. B83 
DIGITAL RESE,\~Ctt 

P. 0. BOX 573 
PACIFIC GROVE, ;.A 93J5() 

SER.# _____ _ 

true if end-of-tlle is found •I 
lowercase byte, I• false if strin:iinp1.1lt otherwise 
crfound byte, I• t rt.1 e if pre1do1.1:> inpt.1t was CR •I 

tr1.1e 

printready byte, '* true If D LI tpt.1 l linP. to l.>e printed •I 
stack save addr; '* S'!Ve Of st<ick pointer •I 

I• Rot.1tlne to perform unnormal exit from module •I 

exit: proc; 
stackptr=stacksave; 

end exit• 
I• restore input st~ck •I 

I• P1.1t printchdrdcler into printf ile 01.1t~1.1t 01.1ffer •I 

putprlntchar: proc(ch); 
dcl ch bvte; 
sot.1rceb1.1f(sourceplr)=ch; 

•I 

- - - - - -



PL/M-86 COMPlLLR SU.Nfl!':R MH>Ul[ iot:...'hl 

114 
116 
117 
118 

119 
l lO 
lll 

l l3 
126 
ll8 
1£9 
lJl 
133 
l J4 
lH 
lH 
140 
14 J 
1 44 
145 

1411 
149 
l 50 
152 
l!>J 
154 
155 

1 !>6 
15 7 
15H 
159 
160 

161 
lb2 
163 
104 
166 
167 
168 

2 
) 
3 
2 

1 
2 
2 

2 
2 
j 

J 
J 
4 
4 
4 
5 
5 
5 
5 
5 

4 
j 

2 
J 
j 

2 
2 

1 
'l 
J 
J 
2 

1 
2 
2 
2 
3 
3 
2 

if sourcePtr < last(sourcebuf} tnanf~o 
sourceptr=sourceµtr~l; 

end Hf; 
end putprintchilr; 

'* ~ead sinqle character from input tile. Put chdracters 
except CR-Lf to printbuffer. Convdrt to uppercasP lAtters *' 

read>input: proc byte: 
dcl ch byte: 
if eoffound then Cdll exitl /* unnorm~l ~xit ~/ 

I• read bytd from file •I 
if include$on then ch=inlncludebytel els~ ch=insourcebytel 
if ch=ena$of$file then$do I• test tor ~nJ-of-flle •I 

eoffound:ot rue; 
else$do 

if crfound and ch=lf then$do I• i~nore Lf after CR •I 
ch=space i 

elseido: 
If ch=cr then$Jo 

crfoun<l=truei 
else$do; 

crfound=false; 

I* test for CR •I 

call putprintcnar(ch); 
if ch=lf then ch=s~ace; I* interpret Lf within line as space •I 

end$i fl 
end$l f; 

end$ if; 
if not lowercase thenSdo 

ch=upper(ch); 
I• convert to uppercase •I 

end$if; 
return ch; 

end read$inputi 

I• skip blanks and tab's in input •I 

skip$blanks: proc: 
do while nextch;space or nextch=tab; 

nextch=read$input; 
ertCIS .. hilcl 

end skipSblanks; 

I• Put character into accumulator •I 

putaccum: proc(ch)i 
dcl ch byte; 
accum{acclen)=ch; 
if acclen < last(accu~) thenSdo · 

acclen=acclen*l; 
end$if; 

end puUaccum< 

COPYR1GHT © 1981. 1982, 1983 
DIGITAL RESEJ\RCl-1 

P.O. BC1X 5H 
PACIFIC GROVE, CA 93350 
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I• Routine to sc~n remainder of token until a non-
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PL/M-86 COMPILcR SCAtdii'fl hODUU~ 

169 
110 
111 
1 12 
113 
114 
1 / '.> 

116 
111 
179 
lllO 

1114 
1115 

186 
1117 
1118 
l ti9 
190 
I '.II 
1 92 
1 <Jj 

l 'J4 
195 
196 
lH 
l 'J9 
201 
202 
<'04 
205 
206 
207 
20tl 
209 
211 
212 
213 
214 
215 
216 

211 
218 

1 
;> 
2 
2 
3 
4 
4 
J 
3 
4 
4 

2 
2 

1 
2 
2 
2 
2 
2 
3 
j 

4 
4 
4 
3 
4 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
2 

1 
2 

ulph..inum~rtc ch.1r,1cter is founJ. ~kip Ll ;n.,,, 
behinJ token t,/ 

Metireilldinder: proc(numb); 
dcl (cont.numb) uvtel 
cunt=t rue; 
do while cont; 

ao while ulpn~numerlcCnextch:=readiinput); 
call putaccu~(nextch)l 

end, .. hile; 
cont=fJlse; 
if nextch = •3• or nextch = ·-· theniiu 

cont= true; 
if numb then cull putaccum(noxtch); 

end$1 f; 
en d$while; 
call skiphlJnks; 

end get$remainderl 

I• Routine to scan a text strin~. Called fr~m S(AN •I 

strlngr: proc; 
dcl cont t>vt e; 
lowercase=true; 
<1ccl.~n=O; 
con t=t rue; 
do while cont; 

nextch=reJoinputi 
do while nexlch <> •••• ~nd 

c<1ll PutJccum(nextch); 
nextch=read$input; 

end$,.hile; 
if nextch=···· then$do 

if (nextch:=readinput) 
cull putaccum(nextch); 

else$do 
lowercase=false; 
call sklpblanks; 
token.tvpe=string; 
cont=f<ilse; 

end$i t: 
t!lse$do 

lowercase= fal St!i 

token.type=error; 
cont=false; 

end$if; 
end$ .. hilei 

end strlngr; 

nextch <> er; 

th~n$do I• int~rpret •• as • ti 

COPYRIGHT© 1981. 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
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SER# ______ _ 

I• Routine to scan a number. Called fro~ SCAN. Test syntax 
of numl>er1 compute binarv value. •I 

numt>r: proc; 
dcl 
nobase 
lll~Klgth 

byte, I• number svstem 1 2,8 1 10 or 16 •I 
byte, '* m3x le~al no uf di1its *' 

- - - -
lO/;/il 



Pl/M-1:16 COMPlltR 

219 2 
2ZO 2 
lll 2 
2/.2 2 

2£3 2 
224 2 

221:1 2 
229 2 

233 2 
2.H 2 

238 2 
l:j'J 2 

2'd 2 

248 2 
249 2 
2'->l 2 
2'->3 3 
2!>4 3 
2'->5 4 
256 4 
2'->1 4 
2'->9 4 
261 5 
2b2 5 
263 4 
264 4 
265 4 
266 3 
268 3 
269 3 

270 2 
272 3 
213 3 
ll5 3 
216 3 
211 3 
ll8 3 

( i ,j) uv t;,. '* countk!rS •I 
ch iJyte, 
value -1dJr 1 I• 1:) "i l t.in:1r,. II 'l l-; ·~ *' errorfla!J l:Jy le; I• syntax error f L.1 • *I 

arrorflag=falsel 
call <Jetrem•1inder(true); I• ,iet r~"t ot to1<~11 *I 
ch=accum(acclen-1); '* pick UP last cl1 ,r,Jct.~r of token fr/ 
j''acclen-2l 

'* u (oinary) *' 
IF Cit = •a• TH!:N 

do; no~ase=?; maxlylh=l6; end; 

I• 0 or Q (oct~l) •I 
tLSE IF CH = •a• OR CH = ·~· frlE~ 

do; nobase=Bl maxlyth=~; endi 

/t II (hexadecimal} *' 
i:LSE If Cll = •n• TIIEN 

do; nob<1se=l6; maxl;ith~4; end; 

I• 0 (decimal) *I 
tLSt ff Cll = 'fJ • Tllfti 

do; nobase=tO; maxlgth=5; end; 

I• no subscript, default=dectmal *' 
ELSE 

do; nobase=lO; maxlgth=5; j=jtl; end; 

i=Offh; I• skip leading zeros •I 
do while accumCi:=itl) = ·o·; end; 
if j < maxlqthti then$do 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 
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SER.# ______ _ 

value=O; f* syntax check number, compute binary vulue t/ 
do while I <= j; 

ch=accum(i); 
ch=ch-·o·; 
if ch > Y then ch=ch-7; 
if ch >= nobase then$do 

errorflaJ=true; 
end$i f; 
value=valuetnobasetch; 
i=it-1; 

end$while; 
else$do 

errorflag=true; 
end$if~ 

if errorflag then$do 
token.type=error; 

else$do 
token.type=numuer; 
token.descr=O; 
token.value=value; 

end$ifi 

219 2 end numbr; 

l L/ '../I~! 
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280 l 
21J 1 2 

282 2 
21H 3 
21J5 3 
286 2 

2ti1 1 
21J!l 2 
21J9 2 
290 2 
291 2 
292 2 
2<J3 2 
294 2 
2 95 2 

2'J6 1 

2 91 2 
298 2 
:mo 3 
jOJ j 

302 3 
J03 2 
J04 2 
jU6 3 
307 3 
309 4 
HO 4 
311 4 
313 4 
jl4 4 
315 4 
316 4 
117 3 
H9 3 
3LO 3 

321 3 

jl] 3 

:us j 

I• i<outlne to :.c.,n cin lrl<'r1ti fier. Liloko;> i<l'-'ntifi"r in Lio le 
for predefindo syffibols *' 

identr: proc; 
call ~ctSremaindcr(false); I• qet rest of token into accumulator •I 

I• look uµ idcntifi•r •I 
if not pfind(acclen 1 .accamCOJ,.token} theni1o 

token.type~id~nt; 

enuSif; 
end i den tr; 

I• P~RLIC subroutines t/ 

scanintt: proc public; 
eofset,eoffound,crfound 1 lo~ercase,printready=false; 
CALL fill (SPACE, SIZE (PREFIX), .PREFiX); 
CALL FILL (5P~CE, LENGTH (ABSADOR), .ABSAOOR); 
sourceptr,prefixµtr=Oi 
call Printinit; I• initiate print module •I 
call rewinosource; 
nextch=spacei 

end .scdnin it; 

scan: proc public; 

stdcksave=stdckptr; 
if printreddy then$do 

call prfnt$source$llnei 
print$ready=false; 

end Hf; 
call sKipblanks; 
if eof found thenSdo 

token.type=spec; 
if crfound then$do 

eoffound=false; 
eofset=true; 

elseSdo 

COPYRIGHT© 1981, 1982, 1983 
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SER.# ______ _ 

printre<1dy=true; I• terminate line il~tore FOf •I 
crfound=true; 
accumCO>=cr; 

endSlf; 
else$do 

<1cclen=l; 
<1ccum(O)=nextch; 

I• identifier •/ 
LF LETTER (NEXTCH) T~E~ call identr: 

I• number •I 
ELSE If DIGIT CNEXTCH) THEN call numbr; 

I• string •I 
iLSE If NEXTClt 

I• special letter •I 

THEN call stringr; 

- - .... - -
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jlJ j 

328 4 
3l9 4 
j.:;11 4 
:H3 ) 

H4 6 
jj5 6 
B6 5 
337 4 
jJ8 4 
3't0 5 
HI 5 
343 5 
J44 5 
H5 4 

346 3 
347 2 

3 48 1 
H9 2 
J:>O 3 
351 3 
J52 2 

3:> 3 1 
3~4 2 
::Ei5 2 
3;, 1 2 
358 l 

J59 
360 l 
361 2 
362 3 
3b4 4 
366 5 
Jbl 5 
36!1 5 
369 4 

'Hl j 

H3 3 
314 2 

315 1 
376 2 
317 l 

318 1 

cl SE 
do; 
token. typ~= spc..:; 
if nextch="I" then accum(O) er; 
IF NEXTCH = •;• THENiJO 

00 WHILE ACCUM (0) <> CR; 
ACCUM (0) = RtAOIN?UT; 

ENDhHlU:l 
HlOStFi 
nextch=spacei 
if crfound then$do 
printSre~d~=true; 

elseSdo 
call sktpblanksl 

COPYR1GMT © 1931, 1982, 1383 
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endS if; P. 0. BOX 579 
enJ; PACIFIC GROVE, CA 93950 

endSifi 
end scan; 

skipSrestSofSline: proc publlci 
do while accumCO) <> er; 

call scan; 
ena$whilel 

end skipSrestSof~line; 

SER.# ______ _ 

specialtoken: proc(tok) byte public; 
dcl tok byte; 
if Ctoken.type=spec) and (~ccum(O)=tok) then return true; 
return false; 

end specialtokeni 

skip$until: proc(tok) byte public; 
dcl tok byte; 
do forever; 

if token.type=spec thenSdo 
if accum(O)=tok thenSdo 

c<1ll scan; 
return true; 

endh f; 
if accum(O)=cr then return false; 

end$if; 
call scan; 

elldSforever; 
end sk fp$untt l; 

emptyline: proc byte public; 
return specialtokenCcr); 

end emplyline; 

enaSmodule scanm; 

l'•l~/Hl 
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C~USS-KErEHENCE LISTING 

OtfN AUOR SIZE iHllH:, AJrRii!UTtS, AN) iUoFb:troCiS 

49 OOOOH 2 A. . . . ~Olm P,H~,\'ILTo:.~ ~J 

104 OOOOH 4 ABS AOOR. llYTf ARR.<Y(4) .: x r c= a 1uu 1 ')) L 'j () 

104 OOOOH 1 ACCU:N . . . . . . BYTE E,( TcRNAL( 74) 16 l 1 tJ4 16!> Jo9 121 
222 282 319 

104 OOOOH l ACCU:NSAVE . 3YTE EX h:R1'4.'\LC 17) 
104 OOOOH 80 ACCUH. . . . l.lYTE AHIUHRO) EX H: Rr•Al( 75) l6j 1:'> 4 2Zl 

249 255 2 ii2 315 320 33ti 333 3H 34 '.l 355 
364 369 

104 000011 ao ACCUHSAVc. . tlYTE ARRAY( BO) EXHililALC76) 
2 AOUR . . . . LITERALLY 45 )3 5lJ 11 00 il 3 86 

104 107 218 
67 OOOOtl ALPHANUHcR IC naci:1J1JRC: BYTE tl(HRNALU4> 5TACK=0000rt 17 J 
10 oooou ASCilf.HAR. PROCtoURE BYTE EXTERN Al ( 2 5) 5Tt.CK=0000fl 

10 't OOOtH! 1 UASEillOEX. . dYTt '4 t "lGE R( ,JPUl ANDS) 
104 00081i 1 BASEVIDEX. . BYTE HEHBER(~URRENJSYMROl) 

j tlASERF.GBU . . . . LITEU1LU' 
3 BASEHGCOUNT . . . LITERALLY 
3 BHGB IT. . . LIHRllLL Y 
3 BREGCOUNl. LIHHALLY 
5 dYT. LlffKALLY 
') OU OOH l Cll . BYJE PAIUtH:'HR 10 

21 II OOOfli 1 CH BYTE 221 ??3 228 233 238 255 256 2., 1 
258 l59 263 

120 OOOllH 1 Ctl . . . . . . UYTl 124 12'> 126 131 133 131 144 14'.> 
146 152 154 

BB OOOOH I CH BYH l'ARAilUtR 89 
111 00041i I CH . . BYTE PARAMCTcR AIJTUl1ATIC 112 llJ 

10 OUOOH 1 CH . . . . BYTE PARAMETER 11 
H OOOOH 1 CH . . . . . . . . BYTE PA RA Mc Tc R 74 

161 00041i 1 Ctl . tiYTE PARAl1i:'HR AUTUM1HIC: 162 l6J 
61 OOOOH 1 CH 3'fJE PARAl'IEHR 68 
64 OOOOH I cu . BYTE PARAMf:Ti:R 65 
61 OOOOH 1 CH . dYTE PllRAHdER 62 
15 OOOOH 1 CH . . . . . . BYTE P.<RAHETtR 16 
58 OU OOH 1 CH . . . . . tlVH PAR~Mllt.R 59 
12 OOOO!i 1 Ctl . BYTE Pl\RAMtTcR u 

lO't OOOOH 2 CH. IJORO EXTCRNAL(J9) 
COPYRIGHT© 1981, 1982, 1983 31l OOOOH CLOStHtX . . PR 11Ct:illJRi: tXHR~lAll 1 D STACK =OOOCiH 

36 OOOO!i LLOSf: lt>iCLUDE PRllCdURE EXfEtHlf.LCJL) S UCK=OOOOH DIGITAL RESEARCH 
40 OOOOH CLOS<: PRI rH . . PROCi:OURE EX r ERNAL( 14) STAC:K=OOOOH 
32 OOOOH CLOStSOURCI:. PROCEDURE l:XfiRNf\U JO) S TACK=OOOCJll P. 0. BOX 579 
42 OOOOH CLOSES YHBOL. . PROCEJURE EXTERNAL( 15) SUCK =000011 PACIFIC GROVE, CA 93950 

4 CODE . . . . . LITEKALLY 
10" OOOOH 1 CODEil ~CRllFLAG. BYTE EX TL R NII LC ':16) SER.# 

3 CODEHACRIJHcAD. . . l TTERALL Y 
104 OOOOH 2 COOEHACROP TR . wo.rn E ATtRNAL( 91) 
110 0009H 1 CONT . . BYTE 171 172 176 179 
ltH OOOAH l COl<T . . . . . BYTE J 'lO 191 207 213 

l. CR . . . . . LIHIUILLY 131 193 31S BO 333 349 :16'1 
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376 
107 0006H 1 CHfJUNO. 3YJl HI 13':1 H3 ?BS 307 H't 1 ~ <i 
104 OOOOH 2 CSCIP. . wOiW f X TERiUL( -t4) 

104 OOOOH 1 CSEGSPCC:. i>YrE fX TERN>\l( 't2) 
lO't OOOOH 1 CSEGTYPE 8YJl EXH:Rf.,\L('\0) 
104 OOOOH 2 CS£:GVALUt. . ii ORD EXTlRWIL(41) 
l O't OOOOH 1 CSPEC. . . . . . . BYTE EXTERNALC::>l) 
lO't OOOOH 2 CURCSEG. . . WORD EXTERML(H) 

COPYHIGHT © 1981.1982, 1983 104 OOOOH 2 CURllSEG. . . wORO E.<HiOIAL('t8) 
lO't OOOOH 2 CURESEG. . . . . . WORD EXTER"~L(~O) DIGITAL RESEARCH 
104 OOOOH 9 CURRENT'iYl!llOL. . . s r:w.; TU Rt t:XTLP.Nt.l( 87) 

P. 0. BOX 579 104 OOOOH 2 LURSSEt;. wo1rn EXTERNALC4H 
16 OOOOH 2 o. . . . . . . . . WORD PARk!1flER 77 PACIFIC GROVE, CA 93950 
H OOOOH 2 i). . . . . . . wlJRO PARA;1HtR Sil 
II!> OOOOH 2 o. . . . . . . WORD PARAHH.:'.R 86 SER.# 
tl2 OOOOH 2 o. . . . WORD P~RUIETLR 83 

2 OCL. . . LJJE.tALl'l 
11!1 OOOOH DECOUT . PRilCcJ!JRc fXTEKNAL< 31l) S BCK'=OOOOH 

104 OOOOH OEFAUL TOKI VE iiYTE EXTERNAL( <;4) 

" DELETEOS't11B. LITERALLY 
lO't OOOIH 1 OESCR. . . . BYJE MEMBEtHfOKEN) 276 

H OOOOH 1 DEV. . . . . ~YTE PARAfffli:R 4S 
61 OOOOH OIGU. . . . PROCtoURE BYTE EXTtRNAL(22) STACK=OOOOtl 323 

4 OOUBLEOEfINED. . • LIJERALLY 
lO't OOOOH 2 OSCIP. . WORD EXHRl><ALC"6> 
lO't OOOOtl 1 OSPF.C. . . . . 6YTE EXTERNAL(52) 

5 DWRO . . . . LtHULU 
102 OOOOH EJECT• . . . i>ROCt:JURE EXTERNAL( 37) STACK-=OOOOH 

2 ELSEOO . . . . . . UTERALLY 
315 045FH lJ EHPTYL INE. . . . . PROCi:'lURE BYTE PUBLTC STACK'=OOOBll 

2 ENOCASE. . . . . . LITERALLY 
l. ENOOO. . . . . . . LITERALLY 
2 l:NOFOiHVER . LITERALLY 
2 lNOIF. . . . LITERALLY 146 181 370 
2 i:HDHODULE. . LITERtlllY 
2 cNDOFFILt. . . . . LITERALLY 126 
2 fNOPROC. LtHIULLY 
2 ENDWIHlc . . . . . LIIERALLY 18l 

107 OOO'tH 1 t:OffOUND BYTE 1.l 1 121l 21!8 304 309 
lO't OOOOH 1 EOFSET . 6YT£ EXTt:RllALC78 > 2811 310 

76 OOOOH t:QUAL. . . PROCEf>URE BYH EXIE RNAL Ci. 7) SJ ACK= OOOOtl 

" cRRO.{. . LITEKALLY 212. 272 
lU OOJOH 1 ERRORFLA(I. • . BYTE 219 261 268 270 
lO't OOOOH 1 ERRORPH.I:HEO . BYTE EXTERNALCSI> 
104 OOOOH 2 ERRORS . WORD EXTERNAL( 71) 
lO't OOOOH 2 ESCIP. . . . . WORO EXTER:UlLC't3) 
lCl't OOOOH 1 l:SPEL.. . . . . BYTE EX TER 1'AL< 54) 
108 OOOOH 10 EXIT . . PROCtliJRE STACK=0002H 122 

2 FALSE. . LITERALLY 143 176 204 207 211 213 2l'J 
281 28tl 301 30'} 357 310 

55 OOOOH 2 fCbADR . . . . . . WO:lO PARAHHCll 56 
55 OOOOH FILE AB OR f. . PROCEDURE EX TERN~l( 20) STACK=OOOOH 

3 FILE JS TllUCTIJRE . . LITERllLLY 
] FI LEOS JRUC HIRE . . LIIEKALLY 

47 OOOOH f!LESETUP. . PROCcOJRE dYTE l:XTtRi0l(l7) SJACK=OOOOH 
58 OOOOH fill . . . . . PROCEDURf EXTEil.N11L(21) STAL.K=OOOOtl 2d'.l 29u 
44 OOOOH 2 rJLNAM . . . . . . WORD PARAMEJf:R 't5 
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44 OOOOH 2 flLTYP . . . l;Q,{[) P "R 1-1 ,~ t r L .1 4'> 
104 . 000011 2 fl I< S Hl i.C R fJl'T R. . . flOtHl FXTt:iL,.d!.l?) 

2 FOREVER. . . L THIU\LLY 161 
l FOkHfEEO . . . LHf1\ALLY 

101 OOOOli 1 FULLSYMBTl.u. BYTE EX TE<l.:l4L(il4) 
16'J OOE6H 85 GE1RE:"1AT11i01:.!l PRtlCtOlJRt '>ft•CK=0012h ?2 0 2H 
105 OOOOH GLO!lALINIT . PRllCt'.lURc fXTCRNi\lC97) STACK=OOOOH 
10'9 OU OOH 5 HHP . . oYTE ARRl>Y(S) tXT:::R'IAL(92) 

79 DO OOH HEXlllLJT. . . . . . PROCt:DURc lXf[tlNl'.l(?a) ST.~CK=OOOOH 
112 OOOOH HEX2DllT. PROCUIJRE l:XHRNAll2'J) STACK=OOOOH COPYRiGHT ci 1981. 1982, 1983 

104 OOOOH I I. . . . . . . BYTE EXJLR,•<AL(93) DIGITAL RESEARCH 211> OOODH 1 I. . . . lHH 248 249 2~ l 25't 255 264 

" IOENJ. . LUEIULLY 284 P. 0. BOX 579 
280 020DH 37 IOEcNJR . . . . . . PROCEOURE SJ.iCK=00161i 322 PACIFIC GROVE, CA 93950 H 000011 IFJLESHUP . . . . PRilCt:flURt EXTf~NAL{ 16) SHCK=OOOOH · 
1 Olt OOOOH 1 IFLEVEL. . . . . . BYTE EXHRNl\Utl6) SER.# 
l 0" OU OOH I IFLISJ . . . l\l'Tf EXTERNAL(H) 
104 OOOOH l ltlCLUDt:DtFAULJ . . BYTE EXTt:RNALC95) 
104 OOOOH 1 INCLUflEON. . . BYTE EX TER i~AL( 85) lB 

j INOEXREGdIT. . LITERALLY 
3 J.NOEXRtGCOUNT. . . LIJEtUILLY 

20 OOOOH llHNCLUO .:SY TE. . . PiHJCEDURE BY TE EXTERNllL(4) Sff>CKzOOIJOH 124 
l !NIT . . . . LITERALLY 

1U OU OOH lNSOURCEBYTE PROCtrlURE BYTE EXHRllAL(]) STACK=OOODli 12'> 
10" OOOOH INTEUllXOtj . BYTE E XHRNALC19) 

.; IREGBIT. . . LITEIULLY 
3. J:REGCOUNT. . LlJEl{AlLY 

2111 OOOtli 1 J. . . . . . BYTE 222 246 251 254 
4 LAB. . . . . LIHIULLY 

LAST . . . . BUH TIN 114 164 
II LEFJBRACKET. LITERl\LL Y 

LENGTH . BU IL JIN 290 
10'9 OOOOH 2. LENGTH . WDRO HcHBERCOPtR~NOS) 
104 OOOOH 2 LENGTH . WORD ~EHuERCCURRENTSYMBOL) 

64 OOOOH LETTER . PROCEDURE BY JE EXTERNALCL3> SJ ACK= OOOlltl J21 
L. LF . . . LITERALLY 131 HS 
2 LIT. . . . . . . . LITERALLY 2 3 4 s 6 1 8 

107 OOO!>H 1 LOWERCASE. . BYTE 15 0 1 Bil 204 211 2t38 
104 OU OOH 2 MA CROP TR WORO EXTl:RNAL(!l3) 
104 OOOOH 1 HAXCOL . BYTE EXTt:RNALC58) 
218 OOOCll 1 MAXLGHt. BYTE 226 231 2J6 241 245 251 

76 OOOOH 1 N. BYTE PARAMHlR 11 
58 OU OOH 1 N. BYTE PARAMEHR 59 
't9 OOOOH 1 ·~. BYfE PARAlkHR 50 
85 OOOOH l N. . . . . . WORD PARAl-lllt:R 86 
82 OOOOH 2 N. WDKO PARllMETcR 83 
79 OOOOH 1 N. BYTE PARAMETER 80 

" NEGLECTED. . LITERALLY 
104 OOOOH 1 NEXTCH BYTE EX HRN.\L(13) 157 158 JTJ 114 171 

181 192 l '13 1 'l4 19'> 197 199 201 2'14 320 
3Ll JZJ Jt5 329 jj} 331 

5 NIL. . . LI J HUL Y 
21 ll OOOBH NOB ASE . . . . . . BYTE: 225 2 30 235 240 244 ?59 ?f>J 
1114 OOOOH NO ERROR. BYTE EXJERNl\L(IJO) 
1 Olt OtJOOH NO OP ER . . . . . . BYTE EXJERNAL(tl9) 

3 NOOV ER C.O UNT. LTJERALLY 



PL/M-llb COi1Plllk SCANNtrl MlJ)lJLi: !C/~/U! jJ .t.bL. l d 

3 NOOVERK TOFS f J. . . Llic.<HLY 
169 0004H l~U~lf! . . oYTi: P ~1lA/'I d ..:il. AIJTOi'l"llC 170 l tl () 

4 IWl1'3ER . LIHK1,LLY 21'> 
217 016ttH 290 NUM~R. . PROt:i.:JURt ST ,,Ci(=Ofll6l1 3;> 4 

ll OANO . . LI Tf iH1LU' 
ll OE LJ. . . llTEk.'lllY 

104 0006H 2 OFFS fl . lilORD ~~M6cn(JpLq~NJSJ 

lU't 0006tl 2 OFrSH . 1101{0 ME M8c R( i-IJKR i: 1H S Y:.'il Ill} 
ll OGi:. . . LllfiULU 
ll UGT. . . . . . . . LIJE,Ull Y 
ll OUST. . LTHRALL Y 
II OLE. . . L ITEKttLL Y 
ll OLENGfti. LlHi<ALLY 
II OLT. . . . . . . . LIT EK.ALLY 
II 01400 . . LTTERALLY 
8 ONE. . . LTHR.'ILLV 
II ONOT . . LI HitllLU 
ll OOfFSEf. LUERALLV 
ll OOR. . . LIHRALL.V 

26 OOOOH 0Pf:N11EX. PROCcJURE EXHKN.tL(7) s r AC 1< = o o o nu 
l 't OOOOH UPENINCLUOE. PROCUJRt [XTErlNALC 6) STACK=OOOOll 
211 OOOOH OPENP!HIH. . . . . PROCEDURE txJ[RNAU.8) SJACK=OOOOll 
22 000011 OPENSOURCE . PROCfllJRE EXTEiiNALC5) STACK=OOOOtl 
.rn OOOOH OPENSYllBOL . PROCtiltJRE EXTfi<NALC 9) STArK=OOOOh 

104 000011 36 OPl::RANOS . . srnu.;ruRE ARRl\VC4) EXTLRNl\L(90) 
3 OP ER ANOS JRUC LITERALLY l O't 
4 OPERATOR . . . . . LITEIULLY 
II OPTR . . LTHRl\LlY 
II OSi:G . . . . . . . LIJERHLY 
ll OSHL . . . . . LITERALLY 
ll OSUOtlT . LITERALLY 
II OSHR . . LIHRl!LLY 
8 OTYPE. . . • . LIJERl\LLY 
9 OOOOH OUTH£XtiVff . PROC1:[)lJRt: l:X Tfl{NAL( 0) SJ ACK=IJOOOll 

12 OOOOH OUT PR INTBYTE PROC:t:OURE EXTERN.\LC 1) STACK=OOOOd 
15 OOOOH OUTSVMllOLBYTi:. . . PRilCE'ltJRt EXTEaNJ!.L( 2) STACK=OOOOH 
'>L OOOOH OUTHXT. PROCdJRE EXJci<NALC 19) SJAC:K=OOOOH 

ll OXOR . . . . LITERALLY 
104 OOOOH 1 PllGESTZE . . BYTE EXHRrlALC64) 
1U4 OOOOH 1 PASS . . . . . . . tHTE EXTERNAL( JS} 

1 PCOOEMACtlO . LITEi<ALLY 
1 PCSEG. . LTJERALLV COPYR,GHT ~ 1931. 1982, 1983 
1 POB • . . L II cRALL Y 

DIGITAL RESE.\t{Cli 1 POBil • . LITERl\LLY 
1 PDLl. . . LITERALLY P.O. BCX sn 
1 POSEG. . . . . LTIERl\Ll.Y 

PACIFIC GROVE, 1..A 93)50 l l'Ot.;. . . . . . L IJE1<ALLY 
1 PEJECT . LITERALLY 
1 PENO . . . . . . . LCTERALLV SER.# 
l PCNOIF LTTfRllLLY 
1 PENOM. LIJERHLY 
1 PEQU . . LITEKALLV 
1 PESEG. . LITERALLY 

49 OOOO!i PFJND. PROC£!>lJRE BYTE EXTLRNALC 18) STACK=OOOOH 282 
1 PIF. . . . . . . . LTTEKALLY 
1 PifLIS J. LITERALLY 
1 PINGLUOE LJJEtlALLV 



- ~ ... - - - ~ ....... ........, If ~ • ........ ._... ....... - ..... ..... - - -
l'l/M-1:16 COl'lPillR SC ANl<U i.llJIJU: l <)/ -, I ~i l ~) .... '-' :_ l I 

1 PllS T. . . . L TTE;<'.LLY 
1 PMOORM . . . LITEK,\LLY 
I P~UifllSf. . L[JEKi<LLt 
7 PNOL ISl. . . LITE:lnLY 
1 PtlOSEGfIX. . LI JfHLL 't 
1 PO.~G . . . . LITLKALL't 
1 PPAGES .. zt. . LHERALL't 
7 PPl\Gdl IOTll . L IftiULU' 
1 l'Rl:l. . . . . LJTEKHL't 

104 OOOOH 240 PRE.FIX . . . i.lYTE ARRl\Y(24J) LXTEiWAL(6!l) ~ il ') 
lU't 000011 1 P:UFiXPTR. . CHE EXTERN~l(t,9) 291 

1 PR EL fl. . . . . . . LtTERl\LLY 
1 PRELw. . . . LI TE I( AL LY 

'J l OOOOH PR.i.NTCH1~. . PROCEflUR[ £XTFkN.<LC 32) STAfK=OOOOH 
104 OOOOH PRINTOLVICL. i:IYTE EXTE~Nl\L(6l) 

91 OOOOH PRINTitHl. . PROCtOURE tx TE RllALC 35) STACK=OOOOH 2'J2 
'J 3 OU OOH PR lN TN EIJP AGE PROCEOURt EXT FRNl<LC 33) SHCK=OOOOH 

lO't OOOOH 1 PRINTON. . . 1HH EXHRNALC55) 
101 0007H 1 l'RINTREll.JY . UYTE 2 ll 'l 29<1 301 Jl j 340 

!:Ill OOOOH l'R INT S .!N GLE BYTE. . PROCEDURE ()(TfR~l4L01) STACK=OOOO!l 
'J 5 OOOOH PRJNTSOU~CtLINl. . PROCtOURE lX TEIHiAU H) STACK=OOOCll 300 

lO't 000011 1 PR INTSIH TChOH BYTE EXHRrol\lC56) 
99 OOOOH PR ltHH:R 11lNA TE PROCtOURE EX TfRNAL{ 36) STACK=OOOOH 

2 PROC . . . . . . . LJHRHLY ':) 12 15 IS ?O 22 24 
26 28 JI} 3Z J4 36 J8 40· 42 44 
47 't9 67 70 79 112 85 88 "1 91 
95 97 n 102 108 111 119 15 6 161 169 

186 211 230 297 ?96 HS 35 3 359 315 
1 i>RS. . . LlfEKALL't 
1 PR ll. . . . . . . . LITERALLY 
1 PS£GFIX. LITERALLY 
4 PSEUDO . LHERALLY 
1 PSIMFORM . . LITERALLY 
1 PSSEG. . . . LITEl<ALLY 

58 OOOOH 2 PT . . . WORO PARAMl:Tt:R 59 
7 PTITLE . LIJERALLY 

lbl OOC9H 29 PUT A CC UM PROCEDURE S T.\C K = 0 00 'tit 11't 181 I 'J4 201 
111 OOOAH 29 PUlPRINTCHAll PROCt:OURC: ST ,\CK=0004ll 144 

6 RAti. LITERll.LU' 
6 RAL • . LITERALLY 
6 RAX • . LITERnLLY 

1-0 v.3 6 RBH. . LITEJULLY w1-
6 Kill. . . . . . LITEKALLY 

COPY IGHT © 1981. 1982, 1983 6 RRP. . . . . . LITERALLY 
6 RRX. LllER~LLY DIGITAL RESEARCH 
6 RCli. LllERJ\LL Y P. 0. BOX 579 6 RC:L. LITERALLY 
6 RCS. LITERALLY PACIFIC GROVE, CA 93950 
6 RCX. LITERALLY 

Cc -10'-/ 6 ROH. . . . . . LITEl{ALLY SER.# 
6 ROI. LITERALLY 
6 ROL. LITERALLY 
6 ROS. LIH:iULLY 
6 ROX. . . . LHEJULLY 

119 0021H lLl REAOINPUT. . PROC:DURc IJYTE STACK=OOOBH l~U 113 1 ':l2 
195 199 334 

2 REE NT • . . . . . . LITERALLY 



PL/M-llb COMP iLlK SC ,.N:,;:R nouULt: ~~;/:)/t1 r'\C '') 
4 ·-· 

4 r<EG. . . . . UTE.<ALU 
b l<ES. . . . . LlTl:RALLY 

34 000011 l<f:wn.OSfJU~CE PROCi'ltJilc rXlc;,Uf,L( 11) 'i rt.::K=OlJOl1t1 2 'i l 

8 RIC:,IH!H{A(..K[ T LY rf:KllLLY 
b RSI. . . l[Tfr{ALL Y 

b RSP. . LJHK ~LL Y 
b RSS. . . . . . . . LJJEHLLY 

(6 OOOOH 2 s. . . . . . WilKO PilRA;•ldt~ 71 
4<J OOOOH 2 s. . . . . . WORD P ~f!A'1 lT Ci{ ~{) 

l ll4 OOOOH 12 SJ!~ESOURCE . BYJE AKflAY(J2) i'X fcRi.,\L(60) 
t:.9b 0.HdH 189 SCAN . . . . . . . PROCcOlJKE PlJJliC ST1\CK=OOH.H 3:) 0 36b 3 7? 
2117 OJ021l 70 SC1<!-HNJ.T . . PROCEOURc PU..ll lC '>TA.:K=GOOi.H 

1 OOOOH SCANl'I. . . . PROCEJlJRE SL\CK=OOOOIJ 
j SE'1HnIT. . . LITE KA LU 
3 SEG14COUNT. . . . . LlHRALU 

lO't 00041l 2 SEG'H.NT. . . IJORO ~t~8ER(OPlRAN05) 
104 OPO'tH 2 SEGMi'IH. . . WOKO KEMBERCCURRE~ISYMeOL) 

j SEGTYPt61 T . LITE1ULLY 
3 SEGTYPHOUNT LITERALLY 

104 0003H l SFLAG. . BYJE 'tEMf:llR( !IPlll ANOS) 

104 0003H 1 SFUG. . . . . . . BYTE HtMBfR(C:,URRENISYMHOL> 
104 OOOOH I SIMFO:Hl. . . 8YH EXTHNAL(65) 

SilE . . . . BUlllU 28'1 
156 OOAOH 41 SK IPBLANKS . PROCtJ:JRE STACK=OOOCh 184 205 303 34 ~ 
J4ll 040'>,H 11 SK IPRE STOFLI NE PROCE!HJRE PUdllC STACK=OOli:H 
3 ') ') 0432H 45 SK!PU'.ITIL. . PROCEllURE 6YTE PUBLIC STJ.CK=0020ll 
104 OOOOH 80 SOURCEBUf. . BYTE ARRAYC80) EXTcRIHLC66) 113 114 
104 OOOOH 12 SOURCE NA HE . BYTE ARRAYC12) EXTERUALC 59) 
104 OOOOH I SOURCEPTR. . BYTE EXTERNAL(67) 113 114 11& 291 

2 SPACt.. . . . LITERALLY 133 146 157 289 290 294 337 
4 SPEC . . . . lITEtUILL't 306 3£9 35'> 362 

353 0416H 28 SPHJ ALT OKEN . PROCE:OURE BYTE PUilLIC STACK=00041i 376 
104 OOOOH 2 SSC IP. . . . lllORO l::XHRNAU45) 
104 OOOOH 1 SSl'EC. . . . BYTE E XTER rMLC 5 3) 

STACKPTR . . BU IL JIN 109 2<J1 
107 OOOOH 2 STACKSAvt. . WORD 109 297 

4 STRING . LITERALLY l06 
lllb 013dH 128 STRING!<. PROCt:JURE STACK=OOI OH 326 COPYRiGllT © 1981. 1982, 1983 

2 STRUC. . LITEllALLY 104 
104 0002H 1 STYPE. . BYTE HEMBERCIJPERt.NOS) DIGITAL RESEM~Cfl 
104 OOOLH l STYPE. . BYTE HtHdER(ClJKRLNfSYMilOl) P.O. BOX 5H 
" SYMROL . LITERALLY 

PACIFIC GROVE, LA 93350 lO't OOOOH 1 SYHBOLOEllICE BYTE EXTf:RNALC62) 
3 SYHflOLHEAO . LITE KALLY 
3 SYHl'OLSTRUC. . LITERALLY 104 SER.# 

104 OOOOH 2 SYl1AHllADR . woao EXTERNAL(88) 
52 OOOOH 2 r. . . . . . . . . WORD PilRAMETt:R 53 

L TA3. . . . . . . . LIIEttALU 157 
55 OOOOH 2 TEXTAOR. . . . . . l.IORO PARAHdi:R 56 

2 THENOO LITERALLY 114 1L6 131 137 150 'lo4 177 
197 199 2:; 1 259 270 282 298 304 30 7 33'1 
338 362 36" 

104 OOOOH 30 THU:. . BYfE llRR.\Y( 30) HH:RNAL(63) 
359 0004H I TOK. . . . . . bHf PARilMHcR AlJT011ATIC 360 J54 
353 0004H 1 TOK. . . . . . 3YJE PARAME:TiR AUTOl4AT1C 354 J'.;5 
104 OOOOH 4 TOKEN. . S TRUC JU Rt EXHRNALC 72) 206 212 272 215 

216 l7l Ld2 £84 306 JLl:I 355 Hl 
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L. 

lO't 000011 

3 
3 
4 

fj 000011 
') ') UUOOH 

na 0002H 
104 0002H 

4 
5 

l'IUUULt I~FURHATION: 

1 
2 
2 

-
TYPE • 

T'tPEaII. 
JYPECiJUNT •• 
UDl:FSYl'IB 
UPP ER. • • • 
UStFACT. 
VALUE •• 
VALUE •• 
VARIABLE 
WRD ••• 

LUOE AREA SIZE 
CUN~rANJ AREA SIZE 
VARlAHLI: AREA SIZE 
MAXIMUM SlACK SIZE 
1148 LINt:S RHO 

046Ail 
OOOOtl 
0011 ti 
li0201t 

0 PROGRAM E~ROR(S) 

t:NO U~ PL/M-86 COHPILAllON 

-

11300 
OD 

170 
3?0 

lC/~/i;l 

LfffHt.LY l ?J I J 'J 71 li<J PH! 
2:) 1 2 F,8 J j ') 3 1 3 31" 't ,) ")'., 6 J ) 1 

dYft M~~o= :H Ll.C;•) \l 0 212 21? 
j06 J£d j:)S J ,,,, 

LIHKALU 
LTTU:\LLY 
LTTE1\llLLY 
i' I{ 0 Ci:: Cl lJ Rt: ll Y ft i: X T t: K 1, A LC 2 6) S T " Cr, = 0 0 U :Hi 
BYTF PAR><'.hTi:ll lC'.J 
WiJRD 253 263 ?77 
~JiD ~~~dtK(TOIEM) 

Ll f[K.ALLY 
LITER.ULY 

.1.71 
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I '1 u 
.i ', 7 
?l'J 
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ISIS-II PL/H-86 v2.o CJMPTLAJT~N nF MnDUL[ P~IUI 

ORJE~T MUOULE PLA:Eo TN PKlNJ.uaJ 

J 1! I~ I 'i J 

CUMP1ltR INVOKED B¥: :FO: PKI~T.PLM DiPUG OPT1M~ll(2) n~T-C!J/~/dl) P~G~~1nr11c10JJ ~~:· 

tl':i 

86 
117 
lltl 
'J 0 
'll. 
'l4 
'J':i 

I 

I 
l 
2 
2 
l 
2 
2 

$title ("PRINT MOCULt") 
print: 
doi 

'* 
lllCHli fied 3126/81 R. 
:noJifled 3/30/81 R. 
111odi tied 4/7181 R. 
IDCldf fied 4/ 9/ 81 R. 
111odified 4/16/81 R. 
modified 4/20/ p 1 R. 
modi fled 5 / 5/ ll) R. 
modified 7/24/Bl R. 
111odi tied 7/£7/Bl R. 
r•odi fied 8/19/81 R. 
moJifi<?d 9/ 2/81 R. 
11<>dified 9/ 19/81 R. 

*' 
$include (:fl:macro.lil) 
$nolist 
$include (:t1:struc.lit) 
$no list 
$l~CLUOE C:FI:OEV.Lll) 
$nolist 
$include c:tl:tiles.ext) 
$nalist 
$incluae (:ft:subr2.ext) 
$nolist 

S Uber stein 
Silber.>leln 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 
Silberstein 

COPYRIGHT Q) 1981.1982, 1983 
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SER.# 
$include (:ft:glob~l.eKt) 
$nalist 
$include c:t1:text.ext) 
$no list 

dcl 
pageno ~yte 1 
l ineno by te 1 

col [)\lte 1 

f 1e1d1 st ZJr t l l t • 6 •, 
fIEL015START LIT •1q•, 
field2start lit •z4•; 

printbyt: proc(ch); 
dcl ch byte; 

I• current PilOe no •I 
I* current line no *' 
It column counter •I 
I• start of hexoutput print •I 
I* START Of AOSOLUTf ADO~ESS f lELO •I 
I• start of source output µrint •I 

if not ascilchar(chl then ch=·~·; 
if ch<> lf th~n col=col•li 
if ch = er then col=O; 
call outprintbyte(ch); 

end printbyt; 

- - ... -
r' r, C ,-
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')6 1 
'Jl 2 
'JR 2 
99 j 

100 3 
l 01 2 

l 02 l 
103 2 
104 2 
105 j 

l 06 3 
107 3 
I 08 2 

1 09 l 
110 2 
111 2 
112 2 
113 2 
114 2 
115 2 
116 2 
117 2 
l lB 2 
119 2 
120 2 
121 2 
U2 2 

123 I 
124 2 
l L6 j 

127 4 
128 4 
129 4 
lJO 3 
IJ2 J 
133 3 
1J4 2 
135 2 

136 l 
lH 2 
1 J9 3 
140 3 
l 't l 3 
142 2 

143 1 
H4 2 
145 2 
147 2 

advance: proc(n); I• JdvJn=e to coluun "n" •I 
dcl n bytci 
do while n > coli 

call printbyt(space); 
enJ$ .. hil e; 

end adv,rncei 

printtext: proc(s)i 
dcl s adaress,ch based s bytei 
00 YhILE Cn <> n; 

CALL PMINTdYJ (CH)i 
s = s • li 

urn; 
end prtnttext; 

printheaJer: proci 
COL = o; 
payeno=pagenutl; 
call printtext(.initials); 
call printtext(.sourcename)i · 
call printt~xtc.c· ·,o>>: 
call printtext(.title); 
call aovance(maxcol-11); 
call printtext(.pa~etext); 
call decout(pa1eno,.help(0)); 
call printtext(.help(l))i 
call printtext(.(cr,lf 1 cr 1 lf 1 cr,lf,0))i 
lineno=4; 

end printheader: 

I* Public routine to perfor~ paae eject •I 

eject: proc public; 
if simform thenido 

do while (lineno:=llnenotl) <= pagesizei 
call printbyt(cr); 
call prlntbyt(lf)i 

end$,.h ile; 
else$do 

call outprintbvte(formfeed); 
en.:1$if; 
l i neno=O; 

end eject; 

printnew~aye: µroe public; 
IF LlNENO > 4 THEN•OO 

call eject; 
call printheader; 

ENOUFi 
end printnewpagei 

incrementline: proc; 
lineno = lineno • i: 

COPYRIGHT© 1981, 1982, 1983 
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SER. #_..,.---__ ____, __ 

if linano >= pagesize - 10 then call printn~wpug~; 
end incrementlln•i 

1 fi I~ It:. l ) ' ' 
I '-<i -J L 



-
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148 
149 
1':>0 
l':>l 
1':>3 
lH 
1':>5 
1 !>6 
1':>8 
1 ':>9 

162 

16 j 
164 
165 
166 

lb7 
loll 

169 
llO 
171 
112 
1'3 

174 
1/5 
116 

177 

119 
l lil 
lll2 

I Ii':> 

Ul6 

1 
2 
2 
j 

3 
4 
4 
3 
3 
3 

2 

I 
2 
2 
2 

l 
2 

2 
3 
3 
3 
l 

I 
2 
2 

2 

l 
3 
3 

2 

2 

I* Print sinylc ~VldtU?dJte colu~n count2r, 
expund tabs (each A.tn column) •I 

print$sinqle$byte: proc(ch) public; 
dcl ch byte: 
if ch=tab then$do 

ch=B-((col-fieldlstart) ~od d); 
do while (ch:=ch-1) <> Offn; 

call prfnlbyt(space)l 
end$while; 

else•do 
call printbyt(ch); 

COPYRIGHT v 1981, 1982, 1983 
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if ch = lf thPn clll incrementline; 
endhf; 

P. 0. BOX 579 

end print$singleibvtel PACIFIC GROVE, CA 93950 

print~crlf; µroe puhlic; 
SER.# ______ _ 

call print,sin~lei~yte(cr); 
call prfntisinylelbyte(lf); 

end prinUcrlf; 

I• Print a field given by last column of field 1 source­
array containiny Jscli bytes 1 indeA of tnts array, and 
index of last byte of source array. Deford entry, the 
current column position aust be start of this field. •I 

pr1nt$field: proc (suurceindex 1 s 1 lastindex 1 stopcul); 
dcl (sourceindex1s1lustindex) address, 

stopcol byte, 
source bJs~d s (1) bvte 1 

k based sourceindex byte, 
last based lastindex byte; 

do while cul < stopcol and k < l3st; 
call print$sinole$byte(source(k)); 
k=ki-li 

endSwhileo 
end prinUfieldi 

print$sl: proci 
dcl Cid) byte; 
JECLARE K &YJE; 

IF CPRlNTOtVICt = NULL) ~Na NOT tRRORPRTNT~O T~LH RETU~N; 
HERE *I 
if includP.$on thenSdo 

prtfix(O)=·=·; 
lf preftxptr=O then preflxptr=ll 

endSif; 
i 'j. col= 0; 

I• print first field of ltn~ prefix ~/ 
clll printtield(.i 1 .prefix(0) 1.pref ixptr,fieljlstart); 

I* Print rest of prefix and s~urce. 

If line ovP.rflow, print rest on 
followinq lines. ~I 

I• NJ NtiO lU ~-~Tl T?1c 

- - - -



PL/H-80 LnMP1Ll:R l ill '>I" I 

187 l 
lll'J 3 
J 90 4 
l'H 4 

192 4 
1'J4 5 
1 'J5 5 
] 'J6 6 
l'H 6 
l '.18 5 
1 <J'} 4 
201 5 
202 5 
203 5 
204 4 
205 4 
206 3 
ZOil 3 
209 3 
210 2 

211 1 
212 2 
ll4 2 
l15 2 
216 2 
211 2 

2111 1 
219 2 
221 3 
lLl j 

223 3 
224 3 
225 l 

U.6 l 
221 2 
228 2 
230 3 
2Jl 3 
232 3 
233 3 
2 :H 3 
235 3 
236 3 
2J1 j 

236 3 
2]9 3 

if prdfixptr-i•suurceptr > 0 thenLuo 
do ~hile (prBfixptr-1) • (source~tr-j) )Q; 

c<ill adv wee( fieldlslart); 
call printfi~l~( 

.1,.prefix(O),.praflxptr,((fi21Jl~st~rt-I)/3)•3J; 

IF AuSA1UR (0) <> SPACE THiNilO 
CALL AOVkNLE CFil:LD15ST~~TJ; 

00 I( = 0 TU 3; 
CALL P~I~TSINGL[aYTE (AdSAJO~ (~)); 

mo; 
l:IJ0$IF; 
if suurceptr-j >O thenSdo 

call advanca(field2start); 
c<ill prlntfield(.j,.sourcebuf(OJ,.sourceptr,maxcol-lJ; 

end$i t; 
call printcrlfi 

endS .. hile; 
elseSdo 

call printcrlf; 
endSif; 

end prinUsH 

I• Public routine to print prefix and source line on printfile. •I 

printSsource~line: proc puGlico 
IF PKINTSON UR FKRURPRINTEJ THEN CALL PRINJ,~L; 

CALL Fill C5PlCE, PREFIXPTRt .PRtF!X); 
CALL FILL (SPACE, LENGTH (ABSAOOR>t .A&SAOdR); 
prefixptr,~ourceptr=O; 

end print$source~line; 

I• Public routine to initiate print module •I 

printintt: proc puulic; 
if print$on then~do 

p ageno=O; 
LlllENO = OfFH; 
CALL PRINTNfWPAGt; 

endHO 
end printinlt; 
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I• Public routine to print module information on prlntflle •I 

printterrainate: proc CUS~FACT> public; 
DECLARE USEFA(T 8Yffi 
if print$on then$do 

LALL PRTIHCRLF; 
CALL Pi{INTCRLF; 
call printtext(.enatextli I• tNO Of ASSlMtiLY. NO OF ERRORS: •I 
call decout(errors,.help(O)); 
call printtextC.help(2)); 
CALL PRTNTIEXT (.USEFACTGR); 
CALL OLC~UJ CUSEfACT, .HELP (OJ); 
CALL PRINTTEXT (.HELP (])}; 
CALL PRINTTEXT C.C25HtCRtLF,0))i I• • *I 

end'Hf; 
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HO 2 end µrinttermin~te; 

241 1 en~~raoJule print; 
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CIWSS-l<tfEKENCE LIS T.HIG 
-----------------------

Of:FN AUOK SIZE NAllf, ~TTRillUTlS, MID rlffl:ltfilf.l'S 

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

tll OOOOH 4 .. asADOk. . . flY TE ARRAY(4) t: x r 21ci.<t (62) 1 '!;> l 'J 6 2 l 5 

!ll OOOOH 1 .\CCLrn . . . 8YJE EXTERUALC6'» 
81 000011 J ACCLUlSf11IE . dYTE EXTdNllL(u'l) 
81 000011 80 ACCU11. . . . llYTf ARRAY(8<.l) EX Tf:R ·1~L( 6 7) 

81 OOOOH 80 ACCUHSAVt:. . llYH dRRAY(flO) EXT<:R,J~l(68) 

L ADDR . . . . Ll TEitllLLY 41 46 52 70 H 76 n 
81 

'J6 00321l 24 AOV~llCt. . . PROCcOIJRt: Sf.\Cr\=OOOUI 116 19() 1~4 2 ')I 

60 000011 ALPHANU'H:RIC . ~ . PROCEOURE BYTE EX ft R1Jf.l.UJ> ST AO'= 000011 

6J OOOOH ASCII CHAR. . PROCl:IJJRE dYTE cl'ltR.'IAL(24) ST ACt<=OOOO!I BS 
84 OOOOH 1 ASM36Tt:Xl. . BYH llRRAYCl) tXrtlHIAL('J6) 
fl l 0001111 1 l:iASEINOEX • . BYJE Hi MBl:: IH •Ji> t:Rl1110 S) 
HI OOOBH 1 tiASEINOEX. . dYH HEHdEK(CU~RtNJSYMLlOL) 

3 BASER EGO H . LIJ[l{ALLY 
j tlASERfGCJUNT LITERl\Ll.Y 
3 BR(GtJII • . . lHElUllY 
:j llREGCOUNT. . LlHRALLY 

14 ll 0004H I cu BYTE P.tRAMEJt'R AUTOMAT J.[ 149 150 152 l :>J 
158 159 

!>4 OOOOH J CH BYTE ?ARAMHtR 55 
5 OUOOH 1 rn BUE PAPAHflcR 6 

103 OOOOH l CH BYJE BASt:O(S) 104 105 
57 OOOOH l CH . BYTE PARAHtltR 51! 

8 OOOOH 1 CH . BYTE PARAMUt:R 9 

66 000011 l cu 8Y1 E PARA'IHE!l 67 
86 OOIJ4H 1 CH BYTE PARAMHcR l\UTOMATIC 07 St! liq 90 

92 94 
63 OOOOH 1 CH BYTE PARAMET<:'l 64 
60 000011 I CH BYTE ii ARl\PIETcR 61 
51 OOOOH l CH . . tlYlE PARAMl.:TC!l 52 
11 000011 l Cll . BYTE Pi<RAMETt:I~ 12 
Ill oooou 2 CIP. . . . . WORD EXTtRNALCH> COPYRIGHT© 1981, 1982, 1983 
114 OOOOH I CLOSEERR rEXT . dYH: AR~AY(l) i:XlEKNAL(102) DIGITAL RESEARCH 
34 OOOOH CLOSEHtx . . PROCl:OURE lXfER'iAl(13) STACK=OOOGH 
32 000011 CLOSET NC LIJOE PROCtDURE HH1lNAL( 12) STACK=OOOOH P. 0. BOX 579 
j6 OOOOH ClUSEPKitH . PROCc!lURc i:XH.{NAL( 14) STACK=OOOOH PACIFIC GROVE, CA 93950 
211 OOOOH CLOSESllURct. PROCtOURE EXTERNAL( 10) STACK=OOOOH 
:rn OOOOH ClOStSYMdOL. PROCtDURE HIERNAUI5) SlACK=OOOGll SER.# 
111 OOOOH COOEIULROHllG. BYTE EXJtlrnALCtl•D 

3 COOEHllCRUPEAD. LITE~ALL Y 
Ill OOOOH 2 COOEHllCROPTR wORO EXTERIU1L(tl3) 
85 000211 l LOL. . . BYTE 'H 9J '18 110 15 2 16'J 1 tl5 

4 cot.SOL£. . . UJE1ULLY 
2 CR . . . . . LTTERl\LLY 92 120 127 164 nu 

ll 1 OOOOH 2 CSCTI'. . wo1rn EXTERN~U36) 
a1 OOOOH l CSt:GSPtC BHE EXJEr!Nlll( H) 
Ill OOOUH 1 CSEGJYPE . . . . . 3YTE EXTERNAL(3?) 
Bl OOOOH 2 CSEGVHUt. . MORO EX TER1~ALC B) 

-----

!--" 



- .... 
l'l/M-116 CQ.'IP 1lcR I' 1( .. ~n 10;..1UL" 1 •) / ~ / ., J r1 ·, .~ i. 

II J OOOOH 1 CSHC. . . . d'H El( T ~ ,( 'L.i_( i j) 

Ill OOOOH 2 CU1H:SEG. WG!Hl EXTf:il 1.~:._(J'l) 

81 000011 2 CUPOSE•;. .ifJ1W EXTL~:.AL('t") 

111 OOOOH 2 C:UJ\E Sf uo .io;rn Ei<TL~:i:\_(42) 

Ill OOOOH 9 cu.nm rs""'~· nL. . . STRUClURc tX T ~.\ 'l11l ( 79) 
Ill OOOOH 2 CU.<SSEG. ,jf}fH) cXTLil1'U.L_(41) 
6'J OOOOH 2 o. olOIHl PAR~HEfc( 70 
12 OU OOH 2 o. . . ll01(0 p,.R ... iLlcil 73 
1'.J OOOOH 2 o. . . . .;[)RO PA'lA'kf~R 76 
78 oooou 2 o. . . 111J1rn f'ARAr-trT~R 19 

2 DCL • . . . . . LITfH.llY 
78 OOOOH DECOUJ . PRDCLDU!H: U: rtflNAU. ~'l) 'if~CK=OOOCll 118 2B 

2J6 
81 OOOOH 1 OffAULJORIVE . BYTE EXTi:RNAL( tl6) 
Ill OOOltl 1 OESCR. . . . llYJE lli::4BERC 1 lKEU) 
40 OOOOH ) DEV. . . . . BYJE PAiUMET:R 41 
'.)4 OOOOH DIC.IT. . . . t'ROCUHIRE 3Ylt t: X Ti.:irnAL C 2)) STi.CK=OOOOti 
84 OOOOH .I OISKREAOERRTEXT. . 3YTE llRllAYCl) t:XIERN,\l('H) 
84 OOOOH 1 OISKWRITEERRJXJ. . BYlE 4RRAYC1 > £ X lE ICIALC 100) 
Kl OOOOH 2 DSCII'. . WORD EXTLRtiAL( 38) 
Ill OOOOH 1 OSPEC. . . . . . . BYH EXTl~llAL(44) 

123 OOBDH 51 EJECT. . . . . . . l'RiJCllURt: PUJLIC Sf fl(;K=OOOCH 13') 
l tLSE'lD . UTERALLY 
2 ENDCASC:. . . . . . LIJERALLY 
2 tNOOO. . LlrERAllY 
l ENOfOREVER . LITEIULLY 
l f:NOif. . . . LllEKALlY 160 lll 3 
2 t:llOMOOULE. . LITERALLY 
2 ENDOfFI~i:. . . . . LHEtUILLY 
2 t:NOPROC. . . LITE!tALLY 

114 OOOOH 1 ENDTEXT. . . . . . HYTE ARR;1Y(l} EX TFR ~UL C 94) 23c'. 
2 iNDWHTLE . . LUERl\LLY 

81 OOOOH 1 cOFSET . . . . tiYH EX TcRt~ALC7 0) 
69 OOOOH EQUAL. . . . . . . PROCtDUR[ evr:: EX Tl il.t1t.L U6) STACK=OOO< '~ 

81 OOOOH 1 tRRORPRINTC.O liYTt: EXTCRNAL( 73) ] 11 21? 
81 OOOOH 2 ERRORS . olORD EXTrnNAd63) 23~ COPYR GUT© 1931. 1982, 1983 lU OOOOH 2 ESCIP. . . . . OIORD EX HR ~11\L 0 5) 
Ill OOOOH l ESP EC. . . . BYTE EXHRNAL(46) DIGITAL. RESEARCH 

2 fALSE. . . . LITERHL't P. 0. BOX 579 41l OOOUH 2 FCbADR . . . WORD PAR.:i>!ETc~ <f'} 
85 FJHDl SS fftRT . LHHALL't 191 194 PACIFIC Gf(OV£, CA 93950 
85 fIELOISTART. LHEil.l'ILl 'I 186 190 
115 flfl02 sr ART. . LIHIH.Ll't 152 201 SER.# 
'tti OOOOH fJLEAROR f. . . PROCdlURE i:XfERt.j,\L( I H STACK=OOOOll 

3 fILHS JRUCJIJl(E LTJEIULLY 
3 FILEOSTRUC fURE LITEULU 

43 OOOOH FILESETUP. . . PROCi:OURE t1YH tXTtRrUl.(17) SfACl<=OOOQ11 
51 OOOOH fILL . . . . . PROCE'>tlRE l X F iUH L< 2 0) SrACK=OOOOH 214 <!H 
40 OOOOH 2 fILNAH . . . . WORD P11RAMETdl 41 
40 OOOOH 2 fJLTYP . . . . .IORO PARA"ld:::( 41 
Ill OOOOH 2 FIRS JHACROPJR. WORD EXTERi~.\LC74) 

l fOIHVEK. . . LI fE.ULLY 
2 FOR~FHO . . LJIEiULLY 13~ 

81 OOOOH r'ULLSYl'l!Hl\B. BYTE EXTCRl'l\LC76) 
8l OOOOH Gl08AllNlT . PROCE'.lLIRE £XTE1HIALC il')) SlACK=OllOOH 
Ill OOOOH s tlflP . . . . BYTE ARRA'((5} EXTERNAL(d4) 118 119 rl3 

234 236 231 



l'L/M-llb C01•PlllR PR l~J f 1~ir, tiULE Ju/_, I<• I t• ,. ; . d 

12 000011 1H:xuur. •'RllCc:):JH L ..( f I~ 1 ~ ·~L(Ll) :>I AC.< ='l fJ Oil'.J 
I~ OOOOH !IE X2 OUT. l'•!llC~illlR d f.',i .• L (;>a) ST,;(1(=fJ000H 
Ill 000011 I. . . . iiYH EH .(I• r, L ( tJ ) 

11~ OOQ3H I• . . . BY rE Lb 1 'lo I J 7 I .J 'J I '1 1 
40 OOOOH lfllt StTUP . ?RUCdJRL [Xf~"'/l',L( 16) <;Ti.CK=O[)OtlH 
ll l OUOOH 1 IFlEVEL. . . bYTt EXhRJ<~L( 711) 

Bl OOOOH l IFL tST . . . . aYTF. t:X Tc.~ i<~.L {Id) 
Ill OOOOH 1 IIJCLIJ'.l C:O ff AllL T !HIE EXTCRN~L(tJ]) 
Ill 000011 1 J.NCLUOt:O~. . . BYJc EX Tt R li.~L( 71) 1 7':I 

l't3 0102H 27 ItJCR':M£N rlINE. l'ROC~hlRE STACK=OfltAh 16 0 
_j lNOEXRcGuIT. . LITE.t/\LLY COPYRIGHT <D 1981. 1982. 1983 
3 HJOEXREGCOUrH • . . LTHRULY 

16 OOOOH llH NCL UO ER YT E. . . PIWCt:JlJRE nnf EX TtR1~~L(4) 5 fl\C'<= OOOOd DIGITAL RESEARCH 
'- lNIT . . . . lITfi{/\LL'i P. 0. BOX 579 

ll4 OOOOH 1 l~HLtALS . . BYTE Ai<RAHl) c XJ rR N"L( '.l2) ll 2 
P~CIFIC GROVE, t..A 93950 14 000011 INSOIJRLE:lYTE i>ROCLilURE BYTt l:XTt Ru.~L( J) suc1<=0000,1 

ll l OOOOH INTtLHf.XllN . ilYTE EXT£i<~Al(11) SER.# 
J lRtGfiIT • . . L ITE1U\Ll Y 
J IREGCOUNJ • . LTHRllllY 

11!> 0004H l J. . . . . . BYfE 1115 lll'J 199 lOl 
11b OOO'JH 1 K. . . . . . BYJE l 'l5 196 
161l OOOOH 1 K. . . . . . BYTE BASEDCSJURCEINO~X) 169 170 171 
lbB OOOOH 1 LAST . . . . . . . BYJE R/\SEaCLA~ITYDEX) 16 9 
167 0006H 2 LAST INDEX. . WllRD PARAMflU AUT0'1A HC 168 169 

Ill OOOOH 2 LENG Tit . WORD ~fMBERCCURRtNfSYMKQL) 
LE l\IGl H . BUIL fH4 215 

ll l OOOOH 2 LENGTH WORD HtHuERCOPcRANOS) 
':>l OOOOH LETTER . PROCl:DURE iiYTC: EXHRUAU22) STACK=OOOtHi 

2 LF . . . LITERULY 'JO 120 129 159 165 238 
85 OOOIH LTNENIJ . BYJE Ill 126 H4 131 144 145 a2 

2 LIT. . . LI fERALl't 2 J 't 85 
ll l OOOOH 2 MACROPJR WORO EXH:RNAU 75) 
84 OOOOH 1 MAKEERt{lCX f. BYJE Ai<R.:IY<l> tXJCt(fHL( 101) 
Ill OOOOH 1 HAXCOL . BYTE EXTER:iAU50) 116 202 
51 OOOOH I N. tlYTf PARA'4l:TLR 5? 

18 OOOOH 2 N • . WO i<O PARAHEJcR J') ,., OOOOH 2 N. WORD PAR."\Hlld 76 
12 OOOOH 1 N. tlYTE PARAHl:h.•< 73 
69 OOOOH 1 N. BYTE PARAMETtR 70 

96 000411 1 N. llYTE PARAIUTd l\UJ(J'1ATIC 97 9il 

Ill 000011 1 NEXT CH . . . . . . BYTE EXTERliAL(65) 
8't OOOOH 1 NO . . BUE EXTERJ~H(91> 
81 OOOOH 1 NOCRROR. . . llYH EXTl:RNALO~) 
Ill OOOOH 1 NOOPER . . 3Y1£ EXHRNllLCtJl) 

3 NOOVl:RLOUNf • . . . LITER~LLY 

.:j NOOVER KI J E IH T • . . LITERALLY 
4 tlULL . . . . LITER/\LLY l 11 

Ill 00061l 2 OFFSET . . . Wr!RO Mt: M!llR(lll'tR1\lliJS} 
Bl 0006H 2 Off SET . . . wOitO MEMoERCCUNRtNfSYHdOL) 
114 OOOOH 1 OPENERRTEX r. BYTf Ai<l{AYCl) EX ff.RNALl 9t!) 
22 OOOOH 0Pt.N11EX. . . PROCl:'.llJRf f:XTERNAL(7) STACl\=000011 
20 OOOOH OPE !H rl ClllDl:. PfWCtJIJRl: HTE1WAL(6) STACK=OOOOH 
24 oooou OPENPR l.NT. . PROC.:OURE EXTEK'IAL(8) STt.CK=OOOOH 
18 OOOUH OPE.NSllU:tCE . PRJCtilURt EXTFRNAU 5) STACK=OOOOtl 
L6 oooou OPENSYrlniJL . PiWCtillJRE EXTEi<NAL(9) H ACK=OOOOH 
81 OOOUH 36 OPERANDS . . STRUCTURE ARRAYC4) EXTl:RNAL(ll2) 

3 OPER~NDSJRUC LITER II LL Y 81 



.. ..... ... ....., - - -- .......... lllilillillol !lir • rr--• .... ....... ....._ .... - - ~ .. 
PL/H-llb COMP lU:K i'l!lN l 110.JUL':: ! 1; I::.. 'o l ' 

~ OOOOH 111JTtiLXtlY r: . . . . p ii i)L ~)JR L , ;• r .< ', ·\ L ( '1) :) T f•Ci\='lOon·, 
ll 000011 OU l Pi< J ti T .lY TE . l'rnCi:DURt .Al:«'J,.L(!) S T µ (J = 0 0 1Jll:i 'J 't I ! / 

11 OUOfJH lllJ1SY"i.:'1Lf.y TL. PQ ,JCt.:ll UPf cVf~'f 'l/.L(>) _, r ... er: =001!1111 
4~ OOOOH uUITEXl. nJCt:JJkc ~· X f 0 ;, :i a L ( l ·i) ')f,'.;.CK=OOOOH 
ll:> 000011 1 PAGE NO . . . 3't TE 111 11 u 221 
81 OOOOH I PllG[S!ZE . . dYH t x TL;{ 0.11 L ( '),,) 12'> J..S 
tl4 000011 I Pl\GETFXT . . BYJE ~KRAY(!) c x r ,: .en L c <J J) l l 1 
84 OOOOH 1 PAKEKRJf;<T . tlYH id~ P. " 't( 1) LAT f.~~J"l( ·JJ) 
!:l l 000011 1 PASS . . . . JY [[ EXT..:Ri.\;_(J')) 
tl4 OOOOtl 1 PllSSOTi:X T. . . tHTf: /\KRAY(}) tXLk•b\L(lO:i) 
tl4 OOOOtl l PASSlTt:XJ. . dYTE .\i{RAY(l) t:Xft11.'4,.LClG6) 
111 000011 240 PRtFIX . . . :HIE llidLH(241)) o XJ E,<Ni'~l(lu) l di ld~ I <JJ 

214 
ti 1 OOOOH i'REFIXPTK. . d'tl E E,(JlK:ll\L(61) IB .:'. I ti .:I l ·~ 6 ILl 7 I ti9 

191 214 216 
1 000011 PRl.'H. . . PROCtflURE ST AU.. =000011 

tlb OOOOH !JO l'RlNTflYT . . l'RflC~'lURE SHCK=OOORd 'J9 l 0 '> 1.U uq 
B4 15B 

lb3 016011 17 PRlNTCKLf. . . . . PRIJCdURE PU1\LIC Sf ACK=002411 20'i ?OB no 
231 

81 000011 i'RltHfllVICE. tl'fTE EX TE ,t;JA L ( 5 3 > 171 
4 PRlNTER. . . LITEKALL't 

1b1 017llf 60 l'RTNIFIELO . PR!lCtDURE STACl\=002C~1 186 Hl 202 
109 006311 90 PR lNTHc.'IOER. PRllCi:ilLIRE ST ~':K=OOJ 2fl 14 0 
21 ll 02CAll 25 PRINJINir. . PROCtOURE PUllLJC STACK=OOli.11 
136 OOFOll 18 PR INTllLWPtGE . PllOCi::DURE PIJJLT C SUCK=00161l l 4b 223 

tll OOOOH 1 PRINfON. . . BYTE EXTER1~Al(47) Lil 219 2ltl 
14 IJ OllOH 67 PRlNTSitlGU:RYTE. . PROCi::OURE PUiillC STACK=0020H 164 105 170 

l ':l6 
1 , ,. OIADH 22'1 PRINTSL. . . . . . PROCtJIJRE STACl<=003f\d 21 3 

COPYRiGllT © 1981. 1982, 1983 Lll 0£92H 56 PRINJSOURCtllNl. . P1WCLJLIRE PUdllC STACK=0flJ4H 
I:! I OOOOH 1 PRPHSWITCllOFF . . BYTE fXHln<AL(48) DIGIT Al RESUIRCi I 

226 Olf3H 79 PRINTTtRl4JNHE . . pqoCi:flURl l'UflLIC SfACK=002t\H 
102 004All 25 PR IN TT tX T. . PilUCtOJkt: STACi<=OOOEti 112 llJ 114 115 P. 0. BOX 579 

117 119 120 232 234 2 3!i 237 2 311 PACIFIC GROVE, CA 93950 
2 PROC . . . . . L THRllLLY 5 6 11 14 16 18 2(l 

22 24 £6 28 JO 32 34 36 Jd 4'1 SER.# 
43 60 61 1l 75 rn 86 96 102 l 09 

123 1 36 14 3 148 163 167 174 211 21 B 2?.6 
51 IYOOOH 2 PT . . . . . WORD PARAMtltR ~2 

2 REENT. . . . LITEil.ALLY 
30 OOOOH REWIND SOURCE PROCtflURE tX fEo{Ni\L (11) ST~CK=OOOOH 
6'l 000011 l s. W'.!Rfl PARA!~HcR 70 

167 000611 2 s. . . . . . llfJRf) PAf!AHEHR ~JT1J11HIC 16 8 170 
102 0004H 2 s. . . . . . . . . WORD P ~fl AM ET cR AU TOMI< T lC 103 104 105 106 

ti I OOOOH 12 SAVESOURCE . B'tJE llRllAY Cll) EXTtRNllL(52) 
j SEGMbIT. . . LITE KALLY 
3 SEGMCOUIH. . LITER.'ILLY 

Ill 000411 2 SEGMENT. . . WflRO ~lHbER(JPcRANOS) 
ll l 0004H 2 SEGf~ENT. . . W'lkfl Hi': MRE IH CllRR [ oH SY IH rJL) 

j S£GTVPEBIT . LI TE«ALL Y 
3 SEGT'tPiCOUNT LHEil.All Y 

ill 0003H 1 SFLl\G. . 6'(JE "'UHll..R( OP LR A NOS) 
Bl 000311 l SFLAG. . BYTE Ht:HRfN(CURRE~TS'tHeOL) 
81 OOOOH l SHIFORM. bYTE EXTlfWAL(57) 124 

1611 000011 1' SOURCE . BYTE flASEO(S) ARRA'((l) 170 



PL/M-tlo C,ONPlU:k PIUNT ~.ouu~r 

ti 1 OOOOH 80 SOIJR1.hJIJ;'. . 
167 OOOAH 2 SOURCflNi)fX. 

Ill OOOOH 12 SOURCfi.,~ 'IE . 
1:11 OOOOH l SOURCf PTX. . 

L SPACE. . 
Ill OOOOH 2 SSC JP. . 
ti l OOOOH 1 SSPtC. . . . . . 

167 0004H 1 STliPCOL. 
2 STRUC. . 

ti 1 0002H STYPt. . 
Hl OOOZH SHPt • . 
114 OOOOH 1 SYh!JFULLcRiH ~XT. 
111 OOOOH l S HiliOL Ol I/ICE 

j SYl1BOLHUO . 
3 SYH!iOLSTi<UC. 

81 OOOOH 2 SYMflUdAllR . 
4~ OOOOH 2 J. . . . . . 

2 TAil. . . . . 
411 OOOOH z TEXTAflk. 

2 JHENOO . 
111 OOOOH 30 TITLE. . 
111 OOOOH 4 TOKEN. . 

2 TRUE . . . . 
Ill OOOOH TYPE . 

J TYPEUTT. 
3 lYPEC[)UfH. . 

66 oonoa UPPEK. . . . 
114 OOOOH 1 USBREAKTEXT. 

226 0004H 1 USLFACJ. . 
114 OOOOli 1 USHAC TOK. 

4 l/AllOOISK. 
HI 000<'.H 2 VAL\Ji:. . 
1:14 OOOOH 1 YES. 

MOUUlt T~FURHATION: 

cuot ARtA Silt 
CONSTANT AREt SIZE 
VARIAillt AREA SIZE 
MAXIMUM SIACK Silt 
615 LHH:S REAO 
0 PROGRAM i::~RORCS) 

ENO O~ Pl/M-116 COMPILATION 

. . 

03J2tl 
OOOEH 
0006ii 
OOJ4H 

. 

. . . 

. 

. . . . 

. . . . 

. . 

8180 
140 

60 
520 

. 

. 

. . 

. . 

. 

l !JI :; Id l 

t! 'ff!: r, o{ k"\ Y Ul rl) :: x r. I" "•L ( '.; 8) 2n2 
.. o:rn P ii fl I. h i: T .:i1 AJ Tu:,11\ Tl C 168 l 6 ') II U 

i!YH ~:H111Y(12) l:XhE.nl('.:d) ll 1 
llY T F- EX TE i<i'L1l( ~ 9) 111/ 11'9 11'l ;!ti~ 

L If £:.< AL LY 9'J 1~4 192 214 21'.J 
w 'li\ f) EXHR!.H( H) 
BYTE: E X TC. R 11 ~ LC 4 5 ) 
tlYH Pt.Rl\"li:T .:a r. UT tl'!,. T i C ll·tl 169 
LITLHLL't fl l 
!IVfE MfMBERCUPtRA~~SJ 
BYTE ~le 1'\df tH CIJ1{1\L!H S 'i ML.OL) 
£l 'il[ .\RP.AY (1} E><TFRN;,l.(1CJ3J 
BYH EXTLR;',AL(~4) 

LITEo{l\LlY 
LHEt<ALLY Bl 
wO:W EXTt:RNnL(80) 
W01rn PllRAMfl::!l. 46 
LITERALLY 1 :.o 
WORO PA'lf,'.HTL!l t,'} 

l Hf RALLY 121, 1J7 l~O 179 1fl 7 192 
219 228 

BYJf l\RPAYC 30) EXTtRllAL(55} 11:. 
S fRUl. TURIO Ex r rn IH LC 6 4) 
LlfEo{ALLY 
BYTE MEMl\fl1( TOKrn) 
LJJEi<l\LLY 
llfERALLY 
PROCEO!JRE uYH £XTi::R,'lALU5) STAC~=OOOOH 

BYTE AkRAHl) DTGUJALCl04) 
BYTE PilRAMCTIOR AIJTOMA TIC 
dYJE ARRAY(l) EXHRNAL(95) 
LITEt<ALLY 
WORO 
BYTE 

'1 t Mlif RC fOKErD 
EXHRNALC90) 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER# ______ _ 

227 2l6 
2 35 

' e 1 :) ,._, ,'-

l 7 I 

Ll6 

199 
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PL/M-86 LOMPILtH 

ISlS-II PL/M-86 V2.0 COHPJLAltGN Of HODULi P~tOfr 

OBJELr MOOULt PLA:in r~ P~f1Lf.OdJ 

: <l /:>I» l 

C.UaPJ.LER INVOKED an :FO: PKf1)ff-.PL11 UE!WG tJPT1.'iilfC2) .);\j f(l()/'..>/iJl) 1'1<(1l'llitlTl1(l!)v) .{.<c< 

1 
$title C"PredetineJ syrubols") 
predef: 
do; 

,. 
modified 7/24/81 R. Silberstein 

'*****••••••••• Module for pred~fined symbols ************' 
I• 

This Dodule contains the tJbles dnd subroutinas 
tor the PREDEFINED symaols of the A~M96 Jssembler. 

The subroutine 

PFIND Cnochar,strin~addr,attributeaJdr) byte 

defines the interface to the other modules. 

The routine tests if a glven symbol is a preuef ineo 
symbol. If so the address of the symool dttributes 
is returned. 
The format of the symbol attributes is : 

byte 

0 
•••••••••••••••••••••• * s y mb o l t y Pe * 
•••••••••••••••••••••• 
• symbol description * 
•••••••••••••••••••••• 
• • 

COPYRIGHT ei 1981. 1982, 1983 
DIGITAL RESEM~CH 

l 
3 • symbol. value • 

***•·················· 
P. 0. BOX 579 

PACIFIC GROVE, 1..A 93J50 

,. :. '~I. 

SER.# ______ _ 
I• 
I• 
I• 

~nclude lan1uage mJcros 
and general assembler 
detlnittun~ (literals>. 

$include(:t1:macro.lit) 
$nil list 
iincludeC:ft:equals.lil) 
$no list 

I• Predefin9d numbers: ., 

*' *' ... , 

- -



PL/M-86 LOMPILtR 

8 <.Jcl 
nbyte 
nword 
nd.rn rd 

Pk~OcFIN~O SYMJOLS 

lit • 1 •• 
lit • J • - . 
lit • 4.: 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 
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9 1 

10 I 

$ eject 

'* 

*' 
dcl 
toKD('ll) 
toklC•) 
tol'2( •> 
to1<1( •) 
told(•) 

tok5C•> 
tokH •> 
tokH•) 
told!(•) 
tokH •> 
,. 
dcl 

here are the preaafineJ symbols of 
lht! as:s.e;at ler. 

Th~ symnols ~re ~rou~eJ accordin; to 
the symbol l~nghts. ~oreovar 1 o~ch 1rouP 
is sorteJ alphdbeticly so thJt bin~ry 
search Jlgorith~ c~uld be used. 

byte 
byte 
byte 

byte 
byte 

byte 
byte 
byte 

datil(O), 
du t ·J ( 0), 

I• symbollendlh > l only *' 
da t <1 C 3't, •A HAL Al( El t!t1U1 P ilX C llCL C Sf:)( O•IOUOtlfl 10L • 1 

·oso~OXE~ESGt~JIFLtLTNt1RRhRSRriSISPSS"), 
dat :~ ( 11,. ANl)E NJE ijUIUOl"l fOR vi' fR SEuSllLSitKXfJ1~ "). 
dat~c•~.·liwJECSEGDbJJOSEG~~~M[SfGL•SrLISTRcLBRlL~·. 

"SSEGTtPi::WJ~D"), 

Jata(6 1 "UUQRl)EJECJcNJlfM03KM~HJRI flTLE") 1 

Jata(5 1 "IFLISTLENGIHNOLlSJUF~ScTSEGFIX"), 
aJta(2 1 "JNCLUOESlHFORH") 1 

byte 
byte 

dataCJ,"~OCFLTSJNQSEGFlXPAG~SllE") 1 
datacz,·coJE~ACROPAGtWIOTH")l 

Pointer table; •I 

COPYRIGHT ID 1981, 1982, 1983 
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Pl/H-H6 LOMPlltR lll/'.ildl 

11 1 

•I 

dcl 

This is thu dtlrib~te t~ole tor 
the predafined symJols. 

valueO byte, 
valuel byte, 
value2C3~) struc (type byte 1 descr byte,v~l~e addr) d&ta( 

reg 1oyt 9 rah, reJ1~vt1ral1 I• re~isters A!i dnd kl •I 
rey,wr~ 1 rax, reg 1 byt 1 rbht I• reJisters AX and aH •I 
reg 1byt 1rbl, reg 1 wrd,rbpo I• rBuisters Ill and BP •I 
rca 1 wrd1 rbx, reg, byt 0 rch, I• re<Ji sters )). <1nd Cll •I 
reg 1byt 0 rcl 1 reg,dwrd1rcs1 I• raqisters Cl and CS •I 
reg 9 wrJ 1rcx 1 I• reyister lX •I 
pseudo 1niloPdbo pseudo,nil1Pddt I• pseudos 06 and 00 •I 
reg,byt 1 rdht re~1~rd1rdit I• registers OH anJ DI •I 
reg 1byt 1rdl 1 reg 1 dwrd 1rds 1 I• re~lstars DL and OS •I 
pseudo 1 ni1 1 pJw1 I• Pseu~o ow •I 
reg1wrd1rdx1 I• register UX •I 
operator 1nil 1oeQ1 I• opBrdtor EQ •I 
reg 1dwrd1res1 I• r.~~ister tS •I 
operator1nil1oge, I• operator GE •I 
operator 1 nll1ogt, I• operator ~I •I 
pseudo,nll1pif, I• pseudo IF •I 

COPYRIGHT© 1981.1982.1983 
DIGITAL RESEARCH 

operator1nil1ole1 I• operator Lt •I P. 0. BOX 579 
operator 1nll 1 olt, I• oper<1tor LI •I 
operator 1n11 1one 1 I• operator NE •I PACIFIC GROVE, CA 93950 
operator 1ni1 1oor, I• operator OR *' 
pseudo1nil1prb, I• pseudo KB •I 

SER.# ______ _ 
pseudo 0 nll 1prs, I• ps~udo ~S •I 
pseuao 0 nil,prw, I• pseudo R~ *' 
re~1wrd 1 rsit reg1wrd1rsp, I• registers SJ anJ SP •I 
reg 1dwrd 1rss), I• repister SS •I 

value3(11) struc (type ~yte,descr byte,value dddr} dat4( 
operator1nil1oand, I• operdtor AMO •I 
pseudo,nil 1 pend1ps~udo1nil1pequ,I• p~eudos END and EQU •I 
oper<1tor 1ni1 1 oruodo I• operator ~OD •I 
operator1nil 1 onot1 I• operdtor ~OT •I 
pseudo 1 nil 1 porg, I• pseudo OftG •I 
operator,nil,optr 1 I• operdtor PTR •I 
operator1nfl,os~g, I• operator SEC •I 
operator,nil,oshl 1 I• operator SHl •I 
operator 1nil1oshr1 I• operator SHR •I 
operator1nil1oxor), I• operator XOR •I 

value4(13) struc Ctvpe oyte,descr byte,value addr) data( 
nurnber1byt,nbvte1 I• 8 bit number BYT~ (1) •I 
pseudo 1 nil 1 pcseg, I• pseudo CStG •I 
pseudo,nil 1 pd~it 1 I• pseudo OblJ •I 
pseudo 1 nil 1 pdse11 I• Pseudo OSEfi •I 
pseuao 1nil 1 pendm, I• pseudo tND~ •I 
pseudo 1nil 0 peseg 1 I• oseudo tSi:G •I 
operator 1 nil 1 olasl1 I• operator LAST •I 
pseudo,nil 1plist, I* pseudo LIST •I 
pseudo1nil 1 prelb1 I• pseudo RfLB •I 
pseudoonil,prelw, I* Pseudo RELW •I 



-
Pl/M-H6 LOMPllcR ~R~OEF£NlJ 5YA~1LS 

12 1 

pseu~o,nil1r1ss~111 

oparator,ntl,otypc 1 

numbcr,wrd,n~ord), 

valuc5(6) 'true (type 
number,dwru,ndword, 
ps£udo1nll,pajecl1 
pseudo,nil,pendif, 
pseudo,nil,pmodrm, 
operator,nil,oshort 1 
pseudo,nil,ptitle) 1 

value6(5) struc (type 
PSEUOO,NIL,PlFLISTt 
operator 1nil 1 olength, 
pseudo,nll,pnollst, 
operator 1 nil 1 ooffset 1 

pseudo,nil,psP.~fix>t 

value7(2) struc (type 
~seudo 1 nil,pinclude, 
pseudo,nil,psimform), 

value8{3) struc (type 
PSEUOG,NIL,PNOIFLIST, 

I+ c) .;; t: u do S ) 1.: -~ -.:.- I 
I* O,.; ~r 1t0r l'ft1 i. *I 
I* lG Di l f\y,r.:"'r ,/tJ{.j ( 2) *' 

~yte 1 descr b;tu,vdlue auar) ~~ta( 

I* 3 .' I: i t nu u, te , r D /I) r([J ( 4 } ~I 

/1; P!>eudo L JH; T ;,/ 
/t &>~0Yd0 ~tlt)Jf •I 
/'I' p;~ufo hfJIJ;\/1 *' 
I* DPP.rator SHORT *I 
I* D5Audo T1TL~ #/ 

byte,descr byte 1 value ~ddr) dutb( 

I* ~SLIJ1JLJ ffLiST *I 
I* operd tor l ENG Pt *' 
I* pseudo NOLIST *I 
I• oµer~tur OFfSET #/ 
I* ~suuuo ~f~~IX t/ 

byte,descr byte.value cdJr) uata( 
I* pseurto iNCLUOt *I 
I* ~seuJo SIHFORH *I 

oyte 1 descr byte1Vdlue addr) daln( 
I* P~~UDU "UlfLIST */ 

pseudo 1 ni l 1pnoseafik, I* pseudo ,HJStGf lX *' 
pseudo1nil1PPH\leSile)1 '* pseudo t~GtSJlE •I 

value9(2) struc {type byte 1descr bytc,valu~ addr) jata( 
pseudo 1nil 1 pcodemacro 1 I* pseudo COO~~ACR~ *I 
pseudo ,ni ltPPil\lewidth); /O< pseudo P,1GEIHOTil *' 

I• Pointer table: */ 

dcl 
valuepointer(•) ~ddress dat3(.v3lueO,.valuel 1.value2,.v3lue3,.value4, 

.value5,.valu~6,.value7,.value81.value9); 

- - -
'_ c .. 
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H 

l!J 2 
16 2 
17 J 
lU 3 
19 3 
20 ] 

l.2 2 
l3 2 

24 1 

£5 2 
l1 3 
28 3 
,jO J 
JI 3 
H 3 
.H ] 

H 4 
.J5 5 
36 5 
37 6 
]8 6 

$eject 

I• Glob~l v~riJbles and subroutin~s 

dcl 
nochar ~yte, 

strfngador aJdrtlss, 
attributeaddr addr~ss, 

source based strin~addr Cl) oyte, 
Jest based attrlbuteaddr Cl)byle1 
v~lue address, 
valuebyte based value (1) Dyle, 
tok address, 
tokenbyte basP.d tok byte, 
t$lookahead address, 
look based t$lookah~ad Cl) byte, 
vSlookahead address, 
no left byte, 
h.tlf byte, 
i byte, 
attributeilength lit •4•, 
e1p.i.1l lit ·o·, 
greater lit ·1·, 
less lit ·2•; 

I• ~ointtr to attri~utes •I 

I• t~ble string pointer *' 
I• ~ttrioute table pointer •I 
I• no of tahlestrinJs left •I 
I• noleft/2 •I 
I• counter •I 
I• no of bytes pr attribute •I 
I• results of stringcompares •I 

I• Routine to compare tablestring .tth given ~ym~olstrin~ •I 

compare: proc byte; 

i=Ofth; 
do while c1:=t•l) < nochar; 

if sou~ce(l) > look(i) then 
return greater; 

if source(l) < look(l) then 
return less; 

endS .. hile; 
return e4ual; 

end compare; 

'* Recursive routine to perform oinary t~blesearch *' 
btnsearch: proc byte reent; 

' 

if noleft = 0 then$do 
return false; 

else$do 
h11lf=noleft/l; 
tSlookaheao=tok+half•nochar; 
v$lookaheaJ=value+half•atlrlbutelenqthl 
do case comp<1re; 

COPYRIGHT© 1981. 1982, 1983 
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I• eq1.1<1l •I 
do; 
value=v$1ookahead; I• match 
do i=O to attributelen~th-1; 
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j'J 

'tO 

41 
't2 
.. J 
't4 
't5 
't6 

H 
't8 
49 
50 

51 
:.2 
53 

'>6 
57 
58 

59 
61 
62 
b] 

64 
b5 
66 
b8 

5 
5 

4 
5 
5 
5 
5 
5 

't 
5 
5 
5 

4 
3 
2 

l 
2 

l 
2 
2 

2 
3 
3 
3 
3 
3 
j 

3 

'* 

rE: t1.1r11 true; 
,~nlJ; 

I• ')re<ttt?r "' 
do; 
tok-=tSlookiiht!:1d•nocheari I• test 1-;st h,df of t.ihlr- •/ 
val~<!=v$lookuhead•~ttrioutelen1th; 

no I e f t = 11o1 e f t -1. al f -1 ; 
return binsedrchi 
end; 

I• less •I 
do; 
noleft=halt; I• lest first half of ld~le *' 
return hinst!drchi 
endl 

end$c3sei 
enG$ if; 

enJ binsearch; 

Interface routine PFJWO 

********** pflnd {11ochar,strin~addr,attlbuledddr) uyte *"***"*** 

•I 

Routine to test if a given symbol is a predefined 
symbo 1. 
entry: nochar no of che1racter in symbol 

strfngaddr address of symbol string 
attrlbuteaddr address tu ~~t the s~mbol­

attributes {if found) 
exit: Jha ro1.1tlne returs J~UE if symbol found, 

otherwise ~ALSE. 

pfind: proc Cn,s 1 a) byte public; 
dcl 
n 
(s 1 a) 

byte, 
address; 

nochar=ni 
strinqJddr=si 
attributeaddr=di 

I• ~ick I.IP p~ra~eters •I 

if nochar < 10 thenSdo 
value-=valuepointer{nochar)i 
tok=tokpointer{nochar)i 
noleft=tokenbytei 
tok=tok•U 
return binse~rch; 

else$do> 
return false; 

COP'tR;GHT © 1981. 1982, 1983 
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69 3 

70 I. 

11 

en::I pfind; 

/*•••••+•••••••••• And of module ******•*•••••••••••••••/ 
end$module preJef; 
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CRU55-kl:FLRlNCL LISTING 

Ol:FN AUOK 

,,, 0004H 2 ;,\ . . . . . . . . . rif!KI) P ><RAM ET "'t .;u ru:1,. r J. :, 5 j<i 
2 t.OUR . . . . . . . L JTl:1tALL Y 11 

13 0002ti 2 AHRI!WTc~OnM. . . >JORO I 3 37 '>l 
lJ A TTRl JUT tLUH; Th. . LIH:Ml'ILLY 32 1& 4 'i 
24 0049H 167 IJINSEARCti. . PR:lCtlllJllt oH!: ~l_l:ilflL~IH ST:,Ci<=OtlP6tl 4'.> 

49 65 
4 bYl. . . LI HMll.LLY 11 
3 CODE . . LiTEMALLY 

14 OOOOH 73 COMPARl. . . . . . PROCL,)UflE i.i'( f( 'i T ~CK=OOIJ2H 3 l 
2 CR . . . LJTEJULLY 
L OCL. . . . . . LI rt:Kl\LLY 
3 OELETEilSYMB. LITERALL'i 

11 OOOlH l OESCR. . BYH '4EMilERC Vl\LIJ( 9) 
11 OOOlH 1 OESCR. . UYTE HE HBE k( V ~LUE 4) 
11 OOOlH l OE SCR. . BYTE llEMBCRCVALU:26) 
11 OOOIH 1 OE SC R. . B HE '!t"ldER( VHlJt 2) 
11 000.IH 1 OE SCR. . avrE Ht:MuERCVALU[ 3) 
11 OOOHl 1 OE SC R. BYTE HEMflEk(VALlJH) 
11 0001 H 1 OE SCR. . B'tJ E lll"lllER( V~.LUl5) 
11 ooorn 1 OESCR. . B HE IH:MuE!HV1\llJc B> 
\j OOOOH OEST . BYTE ~ASEOCATIKllUTi~DOR) AR{AY(l) 37 

3 DOlJflLEOEfTNEO • . . LTTERHLY 
4 OIJRO . . LITF1ULLY 11 
i. HSEDO • . . LJTE.H\LLY 
2 Etfoci..SE. . . . . . L Ilfl{ALLY V.3 2 ENOOO. . . . LtTERALLY ~ M-~b 2.0 
i. ENOFORLVl:R . LIHKALLY 

COPY ~GHT © 1931. 1982. 1983 2 l:IWIF. . . . llTEKALLY 
2 t:tlOMOflUU:. . LJHRllLLY DIGITAL RESEt'\RCH 
2 ENOOF F !Lt:. . LHERALLY 

P. 0. B(!X 579 " HWPRDC. LITERALLY 
2 ENOWHILE LITERALLY 2() PACIFIC GROVE, i.,A 93950 

13 l:QUJIL. . LTTERHLY 72 Cc-tot-/ j ERROR. . LITER~LU SER.# 2 FALSE. . LITEil.ALL't !.1 68 
2 FOREVEt<. LI Ht< ALLY 
2 FORHFELO LITEkALLY 
\j GRf.ATER. . . . . . LITE KALLY la 
13 OOlOH 1 ltALF . . BYTE 30 31 32 44 4 ij 
13 OOllH 1 I. . . BYTE 15 16 11 I 'J 36 H 

_j IO ENT • . . . . . . LITEMHLY 
2 Ifill . . . . LITEKALL1 
3 LA fl. . . LI TERA LU 
7 LHT!lRACKET. LlTEKALLY 

\j LESS . . LITE KALLY 20 
2 LF . LITERALLY 
2 LIT. LITEHLLY 2 'I 4 5 6 8 

13 
13 OU OOH 1 LOOK . . 6YTE f\A Sc OCT LOOK ii tH: AU) Ai<RAY(l) 17 l 'l 



l'l/M-86 t.UMPIUR t'K i'O i:F Iii t:O SY iUOLS 1 1)/ ~I i"1 l 1J '~ ~} ,_ '" 
!>'t OOObli I~• . . . oYTt ?f,RJ·.~,_1._1 HJTV.HJ:: :i 5 j(; 

8 lOBYTi. . L T ff: ;{I\ L LY I l 
ll /lD t.0.{) . LITl:.<ALLY 11 
3 NfGL.:C rm. . . LJTltU\ll f 

" lHL. . . . . . L ITEi<ALl Y 11 
lJ OOOt:li i\IOCIU.R . bYTE 16 ll "t :~ j6 :,<; 61 6? 

13 OOOFH NOLcFT llYH 25 Id 4 '• "d 6 ·1 
j IWMIJER . l IH1<1ill V 11 
8 NWURO. . LI ff i{l\LlY 11 
1 0.lNO . . lITFilALL Y 11 
1 ilE L.i. . . . . . lITEilHLY 11 
7 OGE. . . LITEr<.llLL't l l 
1 OGT. . . LITERALLY 11 
1 OLAST. . LHEKALLY 11 
1 OLE. . . . . . LI Hi<ALL't 11 
I UL ENG TH. LITERALLY 11 
1 OL~T. LITERALLY 11 
1 01\00 . . . . LITERALLY 11 
l OU E. . . LITERALLY 11 
1 OIWT . . LTTER~LLY 11 
1 OOffSET. LITERALLY 11 
1 OOR. . . . . LITE1ULLY 11 
3 OPERATOR . . LTH:1HILLY 11 
1 IJP lR . . l IT E 1U\ L lY 11 
7 OScG . . LIT bl.II LL Y 11 
1 OSllL . . LITERALLY 11 
7 OSlllJl<T LITEKALLY 11 
1 OSllil . . LITE.<ALU 11 
l UTYPE. LITERALLY 11 
1 oxor. . . LITERllLLY 11 
6 PCOOEMACIW LIHRALU' 1l 
6 PCSEG. . LITERALLY 11 
6 POll. . LITERALL 't 11 COPYRIGHT© 1981. 1982, 1983 6 1'08TT. L HEiHLLY 11 
6 POD. . . LITERALLY 11 DIGITAL RESEARCH 
6 PDSEG. . LIHiULLY 11 P. 0. BOX 579 
6 POii. . . . . . LIHRllLLY 11 
6 PEJEC:T LIH.<ALLY 11 PACIFIC GROVE, CA 93950 
6 PENO . LITERALLY 11 
6 PE ilO If . LifEKALLY 11 SER.# 
6 I' ft.OM• . LITft{AllY 11 
6 PEl.IU . . LITEkALLY 11 
6 PESEG. . LIHRl\LLY 11 

~4 OOFOH 72 PFIND. PltOCE!HIRE 8YTi PUrlLIC: STACK=OOlOh 
6 Plf. . . LITERALLY 11 
6 PIFLJST. LITERaLLY 11 
6 Pil1CLUCf LIHt<ALLY I l 
6 PUST. . LITCHALL'i u 
6 PMODRi4 . LITERALLY 11 
6 PNOJfl1Sf. . LITERALLY 11 
6 PNOLIST. . . LITEKALLY 11 
6 PNOSl:GHX. . LIHKllLLY 11 
6 PORG . . . . LITERALLY 11 
6 PPAGESIZ.:. . llTEKALL 1 11 
6 PPAGEWtOTH . LJHRllLLY 11 
6 PRB. . . LJTEKALLV 11 
1 OOOOH PR t:Ot:f . . . PROCL')URE Sli.CK=OOOOil 
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6 PR LL''• . Ufc,{i.Llt ~ l 
6 Pf.-tUI. . LI H1t~Ll Y l I 
L PRO': . . Li lic;<ALU 14 ._4 "" 6 PR!;. . L l TEii ALLY l l 
6 PRW. . . L Tff:HLlt 11 
6 l'SlGfTX. Lr fE«llLL Y 1 I 
3 PSl: UDO . LIJc«ALLY 1 l 
6 PS I 'ff 0 f(i~ . . . . . L IT f·il H L 'f 11 
6 r'SSEG. LTitKALLY I l 
6 PTITLE . LI HK ALLY 11 
!> RAH. urrnnu 11 
5 tl.AL. . l Ifftl.~LLY 11 
5 KA1.. . . . . . LI TEiULLY 11 
!> RBll. LHEi<ALU 11 
5 il!ll. . . . . . l TTEKALL Y 1l 
!> RBP. LlTEkALU 11 
!> ,{ ll x. . . . . . LITERALL'i 11 
!> RCl1. LTHRl\LLY 11 
5 RCL. . . LUrnALLY 11 
!> kf s. . LITERALLY 11 COPYRIGIH v 1981, 1982, 1983 
5 RCX. . . . . . LITERALLY 11 DIGITAL RESEJ\RCH 5 ROH. . . . . . L ITERHLY 11 
!> ll.01. . . . . . LITERALU 11 P. 0. BOX 579 
!> ROL. . . . . . L TTERALL Y 11 PACIFIC GROVE, CA 93950 5 ll.DS. LITEKALL Y 1 l 
5 ROX. . . LI TE KALLY 11 SER.# 2 RHNT. . . LITERALLY 24 
3 REG. . . . . . . . LITERALLY 11 
5 RES. . LI TEil.ALLY 11 

RlGHT/>RACKd LITERALLY 
5 RS I. . LITERALLY 11 , RSP. . . LI TEil.ALLY 11 
5 RSS. . . . . . . . LITERALLY 11 

54 0006H 2 s. . . . . . . . . WfJRO PARAMtfL~ r.UlOMATIC 55 57 
13 OOOOH 1 SOURCE . tHH llAStO(~fil1NGAOOR) ARRAY Cl) 17 19 

2 SPACE. . LHERALLY 
3 SHC . . LITEKALU 
3 STRitlG . LITEKALLY 

]j OOOOH 2 SHTNGAODi( . wOi<O 13 17 19 ':) 1 
2 srnuc. . LITERALL y 11 
3 SH:'lOL . . . LIHKllLL Y 
L I Au. . . . . LI TE R AL L't 
2 THUJOO . . . LITEKALL1 25 59 

13 OOOtlll 2 TL001<.A11EAO . Wf1RD u 11 19 31 42 
l _j 0006H 2 TOI\. . . . . . . . WORO u 31 42 6L 63 64 

9 015BH 1 TOKO . tlYTE ARR .. Y<l) DAT A 10 
9 0159H 1 TO Kl . . . . . tlYTt ARR~Hl) OH~ 10 
9 015AH 69 TOK2 . IHTE HRAY(6':l) DAU JO 
9 019fH 34 TOK3 . . BYTE ARRi.Y(14} o" r..:. 10 
9 OIClH 53 TOK4 . tlYH ARRAYC5J) OHA 10 
9 Olf6H 31 TOK 5 . BYTE ftRRA'fOl) DH!< 10 
9 OL l5H H TOl\6 . BYTE URAYC 31) O•l T .\ 10 
9 02Hti 15 TOK7 . . . . . . . tlYTE ftRRAYC15) or. r.~ liJ 
9 0243H 25 JOK8 BYTE Ali.RA YU~> fJ,HA 10 
9 OL5CH 19 TOK9 . flYTE ARRA'fC 19) DHs< 10 

13 OOOOH 1 lOKENBYTL• BYTE llASf:O(JOK) 61 
10 OOOOH 20 IOKPlllllTER . WflRO ARR.!\'f( l 0) O 1\ T :\ 62 



PL /H-116 COMP~LER P:<cod:Hlt:D 'iY"i;nLS 

L TRUE . . 
11 oooott 1 TYPE . 
11 OOOOH 1 TYi' E . 
11 OOOOH 1 TY Pt' . 
11 OOOOff l TYPE 
11 OOOOH 1 lYflE . 
11 OOOOH 1 TYPE . . 
11 OOOOH l TYPE . 
11 000011 1 TYPE 

j UDlF!>YMd . . 
H 0004H 2 VALUE. . 
11 0002H 2 VllLUE. 
11 0002H 2 VALlk. 
11 0002H 2 VALUE. . . . 
11 0002.H 2 VllLUE • . 
11 0002H 2 VALllt • . 
11 0002H 2 VALUE. . 
11 0002H 2 VHUE:. . 
11 0002H 2 VALUE • . 
11 OOOCH 1 VALUEO . . . 
11 OOOOH 1 VA LUCI 
11 0014H 136 VALUE2 . 
11 009Clf 44 VA LIJE1 . 
11 OOC81! 52 VALUi::4 . . . 
11 OOFl..11 24 VALUE 'i . 
11 Oll4H 20 VALUE6 
11 012811 8 VALlJE7 . 
11 Ol30H 12 VALUUl . . . 
11 OUCH 8 Vl\LUE<J . 
I 3 OOOOH 1 \/ALUEBYTE. . 
ll Ol44H 20 VALUEPOT:-4HR 

j VAKIABLE . 
13 000111! '2 \/LOOKAHE.40 

4 WRD. 

HDUULt INFURMATIO~: 

tuOf. AREA SilE 
CUN~TANI AREA Silt 
\/AR!AbLE AREA SIZE 
MAXIMUM SJAC< SIZE 
462 LINES READ 
0 PROGRAM ERRORCS) 

tNO Or ~L/N-116 CJHPILAJION 

. . 

0138t1 
026FH 
0012H 
0010ii 

. 
. . . 

. . 

. . 

. . 

. . 

3170 
6230 

180 
160 

. LI Ti: ,{ ~ LL l 1 ') 

!HTC ~ l: 1-:u ,- R( V 'LlF ')) 
IHH Mi: M:\ :: K( v .~l 'l:: 'l) 
ti HE ME flu[ 1{( Y .~Lili. 7) 
B 'tf E 11 E:I t.i I' H { V;. Llfr f, ) 

BYTE l~i Mfic tl( V '.LU~'>) . ilYTt 1'1tMllik(V.;LU ... 4) 
BYTE ME ~L:i t ll ( V 4 LU 1'. J) 
SHE ME MOE 1H V \Llll ;>) 

LI TEllALLl' 
W0i{0 13 32 3:; 
WORD Ht Mf.IE~C V lLUt. 9) 
WORD i'li:IHE k( VALlh ;l) 
WOtlO Mt: Hlifk( VALUE 7) 
WORD 'liMdER(\l,LUl:6) 
WORD 11EHtlcR(V~LUc5) 

WORD HiHBEk( \/ALUE4) 
iolilRD HM3ER(\/.\LUED 
WORD 1lldltlEk(V,LUE2) 
BYTE 12 
BYTE 12 
STRIJC TU Kc AR.IAY(H) JA f ~ 
STRUCTURE: ARKAY(ll) DATA . STi<UCTURt A!UA'f( 13) DATA 
STRIJLTURc ARRUCr» 1)1\TJ\ 
STRIJC JURE AK1{A¥(5) 01\T A 
STRUCTURE ARRAY( 2) OATll . s rnuc ruRc ARKAYCJ) 11A TA 
SJ:.WC TU Re AR"AYC2) 01\T.\ 
BYTE BASEOCV,\LUE) ..RR!. Y( l) 

WORO f\RRAYClO) DATA 
LJH1<t'.LLY 
WORD )2 H 43 
Liff:RALL Y 11 

37 

61 

l Ii I;, lb i l' ,, \~ ·~ 

43 Sl 

l2 
12 
1 2 
12 
12 
12 
12 
12 

37 
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Pl/M-86 COHPlLER 

~~~S-J.J. PL/,'1-86 v2.o Cil"!Pll.\Tl JN H' ML)JULi: i:1lRur.i 
08JE~J HLJDULt ~LACED IN t~~lD.URJ 
CUMPlltR INVLJKt:D BV: :FO: E1dhlll.PLM DL11J6 Oi'TllUll.(2) n;.fL()1)/:i/fjl) P1\GcHl!1T1t(lOJ) ;·,~:-!' 

b9 1 

$title ("ERROrt HcS~~GE HOO~Lc") 
errorm: 
dot 

'* 

*' ,. 

modified 
1110Jifled 
111odif ied 
modified 

3/28/81 
3130 /Bl 
4111a1 
4/ 24181 

R. Silberstein 
R. Silberstein 
R. S llberstein 
R. Silberstein 

This is tha module to perfor~ ~rror ~es~~g~ 
printout to the print file. fhe tnt~rf~ce from 
other ~oJules goes throu~h the subroutine 

ERRHSG ( errornu111ber ) 

This routine also incre~ents the ylu~~l variable 
uERRORS" which contains the dCCumulat~d number 
of errors throughout the assembly. 

•I 

$include c:t1:macro.lit) 
Snolist 
$include C:tl:struc.lit) 
$nol lst 
$include c:t1:ermod.llt) 
$nolist 
$include c:tt:subrl.ext) 
$nolist 
$lnclu~e,C:t1:suor2.ext) 
$no list 
$inc.hide c:tl:µrint.e'xl) 
inolist 
$include c:t1:ulubal.ext) 
$no list 

'* Error messa;Ji>S 

dcl 
null text Cl) by le ddlii (0), 
texOO(•) l>y le d.it" C 'ILLEGU 
texOlC•) byte diiti.I C 'l'llSSlNG 
texD2C•) byte ddt '1 ( "ILLEtiAL 
tex03C•> t.yte ddld c·oo~BLE 
tex04(0 byte dat.t C 'llOJilLE 

COPYRiGUT@ 1981.1982, 1983 
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., 
I• oummy text *' F TR Sf IJEM·,o>, 

PS!:'.UOO .ms TRUC r HIN' ,1)), 
PSEUDO ms JRUC TYON' ,o)' 

DEFitltO VARIAl3Lt'10), 
OCFINED L.:.:1cl' 1 U), 

tex05(•) byte d<.1ta C "UN!>EF I l~EO INST~UCJION',O), 

- - - -
t• 1 .. ~ 



PL/H-H6 COMPlllR I iJ/ ~I ,j l 

10 

71 

72 
13 
flt 
15 

1 

1 
2 
2 
2 

byt~ dc>L. l'Lfu~'\~Gt .H fllD i:: L: ,,_ - '.iill-Hc'l' 1 •)) 1 

byte d-;t.; ('UPf;R~I<)(:)) MiS11:.r;:;, ,:'lJldJ:: TJC.'1'10), 
oyte d<ilil ("1LLEGAL ltbTKUCr !li.l ;,Pl:J"'j:JS',v), 

byt'! J3L~ ('MISSJ;1G 1.srnuc1r:1·i·,1J), 
byto> d:JlJ ('UIJ)fFHiEll tll:.MCIH or: ci<P«tSSliJN",O), 
byte dc1t <J ( ".1.LLEGAL PScUOU OPF·~~·.Q" 0 u), 

le1<06( *) 
tex07C<1<) 
te1<0ll(4) 
texO:l(*) 
te" 10(4) 
ted H*) 
teid2(*) 
tex13(*) 
texl..C*) 
teKlS(*) 

byte dut ... ( ·11ESTifl "If" ILLt:ur.L - "f,- 11 TG111Ji<lcfl',fl), 
byte d:Jt<J ("lllEbAL "If" OP~RAUn - "lF" lGNO~En",OJ, 
byte d<Jt<J ( ·rw M«TCt!HH, "IF" FtJ:l "1'.:Hi.ff"" ,O), 

te><l6( 9') 

byte d~t~ l'SYMRJL JllcG~LLY FJ1~AKO RL~i~ENCEfl 
·r~f;;LEC HO•, 0), 

byte d<Jl~ c·oouBLE flEf&~EO SY~~1L - •• 
'TRtAfEJ AS UNOtFfNcfl',OJ, 

byte dut<J ("INSTiUCTIQN NOT IN Sufl~ SfGMLNJ',0) 1 

byte d~t<J c·FILE NAHE SYNTAX ERAJR·,o>. 
byte dat<J ( "IH:sra:o Jl•CLUOE fj)J ALLi)llLO",CiJ, 
byte dat<J ("ILLEGAL tXPilESSil!N fLi:MUlf" 10) 1 

te>d7(•) 
teKlllC•> 
texl ':i(•) 
tex20( *) 
tex2HO 
te1t22C•) 
te1<2H•> 
tex24(*) 

by t e d iJ t iJ ( "Ii ISSI NG TYPE INF Lil ;1 A f I (J ll i ·, Li P E.U N 0 ( :, ) • , 0 ) , 
byte d<Jta C"LluEL OUT ~f RANGc",1), 
byte d<1L1 C"l'IISSiNG SEuHC:tiT IiJr<JJ<M!'\fI,111 IN Dr>E.<All0" 1 0) 1 

byte d~t<.1 C'tRRO~ ~N fOOEMACAOJlJiLUl~G",OJ, 

I• [rror-messaJe pointer table: 

texttab(*) address dat<1 (.texOO,.texOI,.te1t02 1 .tex03 1 .te1<04 1 

.le1t05 1 .te1<0&,.tex07,.tex08 1 

.tex09,.texlO,.texl1 1 .texl2,.texlJ1 

.texl4 1 .texl5 1 .te1tl6,.tex17 1 .texl8 1 
.te1tl91.te1<20,.tex21 1 .tex22 1 .tex2J, 
.tex241 .nulltext); 

'* Additional te1<t strings: ~I 

<lcl 
err not ext(•> 
near text(•) 
spacetext(•) 

byta Jata C'•• ER~O~ ~O:",OJ, 
byte data (" ** NE~R: u• 1 0J, 
byte data c· ·,o>; 

COPYRIGHT© 1981. 1982, 1983 
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I• Table of defined error numbers: SER.# ______ _ 
dcl 
errtab (4) bvte data (firstitem 1 missin~pseudo1 

illegalpseudo 9 douhledefvar,Joubledeflab 1 

illegalmacro1endiof$lineierr10P~tsmatch, 
illioper 1 missinstr,~detsymbol 1 
pseudooperr 1 nestediferr,lfparerr 1 

misslferr,neglecterr,doubled~fsymbt 
instrerr 1 filesynterr 1 

nestedincludeerr1illexprelem,misstypeinfo, 
laboutofranga,missse~•lnfo,codemacroarr); 

I• Subrout i11es.: *' 
printtext: proc(txt); 

dcl t1<t address,ch based tKt (1) byte,i oyte; 
i=Offh; 
do while ch(i:=i*l) () o; 



- - -
PLIM-U6 COMPlLlA 1 li I j _I B l 

(6 3 
77 J 
18 2 

19 I 
tlO 2 

tl l 2 
82 J 
tl3 3 
tl4 4 

tl7 3 
tl8 3 

tl9 l 
'JO 2 

'JI 2 

'J2 2 
<J3 2 
94 '-
'J6 3 
'H 3 
98 J 
99 3 

100 2 
101 l 
102 2 
103 2 

104 1 
105 2 
106 l 
108 3 
110 4 
111 4 
112 4 
113 4 

115 l 

116 1 

Cdll printsin0l~oyte(cn(t)); 
en dl .. hi le; 

end i:.rintlt!xtf 

locerrmsy: procCerno>; 
dcl l addrt!ss,help(5) byle 1 (helpstop 1 ern>,i) bvte; 

errortype: proc bytei 
i-= Of fh; 
do while (i:=i+l) < length(errtao)l 

if erno = errtdb(i) then return i; 
endS.,hile; 
return lenJth(errtab); 

end errortyp0:; 

helpslop,qccum(~c~len)=O; 

call decout(erno,.help(O)); 

t-=texttaL(errortype)i '* pick up correct error text *' 
call printtext(.errnotext)i I• print error massaJe line •I 
call prlnttextC.halp(2)); 
if accum(O) <> er thenSdo 

call printtextC.nearlexl)l 
call prlnttext(.dccum(O))i /•,(print current tok~n) •I 
CALL PRINISINGLEdYTE c•••); 

end Hf; 
call printtext(.spacetext)i 
c3ll printtext(t); 
c<.111 printcrlf; 

ent:l locerrmsg; 

,. Public routine: 

errmsg: proc(erno) public; 
dcl et-no bytel 

*' 
if pr-int$on UR PkINTSWITCHOFF 

if not errorprinted thenido 
errorprinted=true; 
call locerrmsg(erno); 
errors= err ors+ l; 

en<J$ if; 
en<l$tfi 

end errmsg; 

end$mooule er-rorm; 

then£do 
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PL/M-llb COMPlLER I '·'I Ir; J 

Ot:ft. AUOk SJZE NAKE, ~JJPI~UTLS, A~l REfLR[WCcS 

66 OOOOH 4 AllSAOOH. . . dY l t C.R1lAY<4) c XT ;:iu;,\l { 'i4) 

66 OOOOH l ACl. L Ell . . . BHE ·~xTt:R.;~d'.>fl) ll 'I 

66 OOOOH 1 i4C C Ld~ SA Vf. . BYTE F. XTc;<N\l{ bl) 
66 OOOOH ao AC CUM. . . . tlYH f,RflAYUO> f: XT L R.U.L(:; 4) B '14 97 
66 OOOOH 80 ;\CCU1"IS t.V E. . BYH ~~RAY(fJ!)) cX rt R11"1LC60) 

L AOCR . . . . LITEKALLY b 9 12 l 5 2 l 39 4;> 
45 48 66 

2<J OOOOtl ALPHMlU'H:P IC l'ROCdlURc evrE EX HR;; t.L ( 3) S Tl\CK=O!HHitl 
jL 000011 ASCIICilA:t. . PROCi:'.lURi: llYTE U.TdWAL(9) S TACl<=OOOO•i 
66 0008H l L;ASEJ.Ni.JE:.<. . aYTE Hi:MKER(UPERANOS) 
66 OOOllH 1 i:>llSEI/lDEX. . BYTE ~~~ulR(CURPENTSIMuOL) 

3 BllSEREL~ IT . LJHIULL I 
j tlASEM!,CUUrH LI fE1{ALL Y 
] BREGlll r. . . LITEiU\LLY 
3 URtGCOUNf. . LTTERULY 

23 OOOOH 1 cu BYTE PARA"IEH:R <'.4 
jL 000011 l Cll BYTE PARAMHLR 33 
26 OOOOH 1 cu BYTE PARA"lHC:R 21 
35 OOOOH 1 Cll BYTE PAR.\Ht:H~ 36 
lU OOOOH l Ctl llYTE l'Al{AMU cl{ Ll 
7J OOOOH 1 CH BHE BASEOCTXT) 1<Rl<AYC1) 75 16 
50 OOOllH I Ctl . . . . . . . . BYTE PARAIHT .OR 51 
2.9 OOOOH 1 Cit . . . . . iH'rE PARAMifcq JO 
66 OOOOH 2 CIP • . llDi<O EXTlRML(23) 

4 COOE'IACROEkR LITERALLY 71 
66 OOOOH 1 CODE11ACRJFLAG. . . BHE EXHRl•t\L<80) 
~ COD EHACROIH:AD. LITEKllLLY 

66 000011 2 CODEHt\CROPTR llOi{ 0 EXTERNAL05) 
11 oooou COPY . . . . . . . PROCUllfH: t:XTUNAL( 2) STACl'=OOOOtt 

<. CR . . . LHE1U'1LLY H 
66 OU OOH 2 CSCIP. . . . WORD EXTERUAL( 28) 
66 000011 1 CSl:GSPt:C . . . . . BYTE EX Ti: R /•Al C2 6) 
66 oooou l CSEGTYPE . . 1H'JE EX Tl kl•Ad 24) 
66 OOOOH 2 CSEG\/ALUE. . WORD EX HR fi;\L ( 2 5) 
66 OOOOH 1 CSPEC. . . . t!YTE i:XH:RlldL(35) 

COPYRIGHT© 1981. 1982, 1983 66 000011 2 CIJkCSf.G. . . WO l(J} E X If. R 1a, 1.. ( _; l) 

66 OOOOtl 2 CUROSEG. . . WORD EXTERNAL(32} DIGITAL RESEARCH 
66 OOOOH 2 CUf<tSEG. . . wo.rn EXTtR1'.t.L(14) 
66 OOOOH 9 CURREN rs HlflOL. STRlJLTUilt txfEK"Jf,L( 71) P. 0. BOX 579 
66 000011 2 CUR SSE&. WORD EX TEfUlAL( 31) PACIFIC GROVE, CA 93950 
47 OOOOH 2 o. ..l'1RO Pt.H'lf: r LR 48 
3H OOOOH 2. o. . . . . . WORD PARHtCT~:l J9 SER.# 
41 OOOOH 2 o. WOl{O P -.IU1 :HT Eil 42 
11 OOOOH 2 o. . . . . . . . . W!"JR[) PAf>A'lETLR 12 
44 OOOOH 2 o. WJRO PARAMETCR 45 

.L OCL • . . LI TErlALLY 
47 OOOOH OE CO UT PROCt:OURf: i:XTERNt.L(l4) S HCK=OOOOll lj(l 

66 OOOOH 1 OEfAULlORillc BYIE EXT£1L~l\L{7!l) 

66 OOOtH 1 OESCf<. . . . . dYH Mt:Mu[rt(l01>.Ell) 



PL/H-116 LOMPILtR 

2J OOOOH 
4 
4 
4 

66 000011 
66 OOOOH 
64 OOOOH 

l 
2 
~ 

2 
2 
l 
2 
4 
2 

' 66 
311 
19 

104 
104 

10 
1 

66 
66 
Ill 
11 
66 
66 

2 
11 
11 

3 
3 
4 

OU OOH 
OOOOH 
OOOOH 
OOO'tH 
OOCIH 
0Jl4H 
OU OOH 
OOOOH 
OOOOH 
009911 
033211 
OOOOH 
000011 

OOOOH 
OOOOH 

20 OOOOH 
4 

66 OOOOH 
l 
2 

66 OOOOH 
61 OOOOH 
66 OOOOH 
80 OOO~H 

80 OUOAH 
41 OOOOH 
44 OOOOH 
66 OOOOH 
80 OOO&H 
13 0004H 
6b 000011 
66 000011 

4 
4 
4 
4 

2 
I 

1 

l 
1 

42 
13 

1 
2 

40 
25 

2 

2 

2 

5 
5 
1 

l 
1 
1 
1 
1 

- -
DIGIT ••••• 
DOUBL(lltf-l,~ll • 
OOUllU'll?r'SYMil. 
UOU1LEi,Ei=v .. R • 
DSCTP •• 
DSPEC.. • 
i::Jl:C T. • • 
HSfDrJ • 
EaDCAS~. 

i::NDOO •• 
ErlDFORtVi::R • 
UIDJF •••• 
EllDMUOLJLE. • 
(NL)OfFili: •• 
t:NDOFL IIH'.fRR 
E:NDPROC.. 
ENOWHILE •• 
EOFSF.T • 
EQUAL •• 
cRNO •• 
ERNO • • 
tRRMSG • 
ERiiNOHXT •• 
ERRORM • •• 
tRKORPRJ.'Hto • 
i:RIWRS ••• 
ERRORTYPE ••••• 
l:RRTAr! • 
tSCIP • •••••• 
ESPEC. • • • • • • 
FALSE. • • 
fCu!lOR • • 
FILEA!!ORT •• 
FILE! S TR UC TU Re 
f I LEOS IRUCTUKE 
fILESYIHi.:RR •• 
fill • • ••• 
FJkSTJTEM •• • • • 
fli(SJMACKOPTH ••• 
f01l.EV'.:R ••• 
fORHFElO ••• 
FULLSY111HAo •• 
GL08.i.LiNJ.T •• 
1lf:LP • • 
HELP •• 
HELPSTOP • • • • • 
HEXlOUl. 
HEX20UT. 
I. • • • 
1 • ••• 
I. • • • • 
l.FLEVEL ••• 
IFLIST • 
IFI' ARE RR 
lLLEGlllMACRO • 
ILLE'.;ALPSEUOLI. 
ILLEXPRELEM •• 

-
11: I~; ·l i 

l'ROC ~ou'<~ 
LJH«JILLY 
LTILHLLY 
LiTfKALL'f 

> Y r <: i' x r c r> , .. , L c 6 ) s r ;:. c K = o o :1 n1 
71 

wnRO EXTc~h~L(j~) 

11Yli: EXHRioH(j6) 

7 I 
71 

l':lOCcJJRL l'Xf1'.iPliiLC 7.1) ST ,:;Ci<~OOOUll 
L TTEKALLY 
LITERALLY 
LI TE«ALLY 
LITERALLY 
LlTEt<ALLY 113 
LJfE;{~LlY 

Llffi(ALLY 
LTIERALLY 71 
LITEiULLY 
LITCRALLY 85 
BYTE EXTER"AL{62) 
PROCEDURE ttYTE EXfER~IL(ll) STACK=OOCDH 
ilYrE PAR~METt?. BO 84 90 
&Ylf PARAMET~~ AUTOMATIC 105 111 
PROCElJRE l'UJLIC SIACK=OOJ2H 
dYJE ARRAYCIJl O~TA 92 
PROCEDURE ST~CK=OOOOri 

UYTE EXTERriAtC65) 108 110 
~ORO EXTtRNALCSSJ 112 
PROCEDURE HYTF STACK=OODZH 91 
BYTE ARRAYC25) OAT4 83 84 di 
WOi(O EXTc~NAL(,1) 

6YTE EXTERN~LC38) 

LITEtlllllY 
WORD PARAMEltR 18 
PROCEDURE EXIERN~l(4) STACK=OOOOH 
LITERALLY 
LITERALLY 
LITERALLY 71 
PROCEDURE ExrcRH~L(5) STACK=OOOOH 
LITERALLY 71 
WORD EXTERNAL(66) 
LITERALLY 
LT IE RALLY 
oYTE EXTERNAL(oq) 
PROCiOURE EXIEi("~LC81) SJACK=OOOGH 
BYTE A~RAYCS> tXJEAHALC16) 
tiYTE ARRAY(5) 90 9J 
13YTE 89 
PRilCtDURE EXJERN•ll12) STACK=OOOOH 
PROCElURE EXTEK~AL(lJ) STACK=OOOOH 
BYTE EXTER~At(77) 

BYTE a? R3 84 85 
OYJE 74 75 16 
SYTE EXTtRHAL(70) 
13YTE' EXTE~NAL(41) 
LITERALLY 71 
LITERALLY 71 
LITERALLY 11 
LirE~AllY 71 
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PL/M-86 COMPJ.Lt:R UiW.< M~ 5<; HGl. 11UULt I i1 I: I h 1 p ;' ~ L 

4 lLLlOPLi< . . . . . LlfL1U\Ll'f 71 
66 OOOOH 1 i'JCLUuco~ r r.uL T . . IHlL EXTcF11~!_(l'i) 

66 OOOOH l INCLUf)LJJJ. . . . . i.l YI t ~xr.:11-,,,~U'.>9> 

J INDEXRi:GuIT. . . . LIJl:,{ALU 
3 tNUE XiUGCOU~I T. . . LIT f1\i<LLY 
2 I tl IT . . . . LITLHLLY 
4 INS TkE RR . . L Tf[K~Ll Y 7 1 

66 000011 1 1N rt: Liff X 0 N . . . . BYH cXTildliH,(63) 

3 J.R[Gf:.TT. . . . . . LilEiHLlY 
3 IRf(,Cl}UiH. . . . . LTT::KALLY 
4 LA60JT0Fi<A11Gl. . . LIT i:IH1LU 71 

66 OOOOH 2 LENGTH . wORO "I i:: M .FR ( il P ~ Q ;. IJO <; ) 

66 OOOOH 2 LE l<G TH . Wfli<O ~iMhERCLUKRtNISYMl!OL) 

LE NG TH . oJIUI'I il j 87 
26 000011 LETTL:R . . . . . . PROCt:rlUI\£ 3YTE EXH:l\,U,l(7) ST t, CK= 0 0 0 tPf 

2 lf . . . lJTEKALLY 
L LIT. . . . . . . . LI HRALU' 2 3 .. 

1'J 002111 114 LOCERRM'>C.. . PROCtDURi: ST HC.<=OOUCl1 111 
66 OOOOH 2 MAC ROI' TR . . WORD EXTE:R.'.lAL{67) 

66 OOOOH MAX COL . . . BHE Ei<HKNAL(42) 
4 iHSSIFERR. . LITERALLV 11 
4 llJSSINGPSEUOO. . . LIJERl\Ll Y 71 -----
4 HISSINSTk. . llTEll.llLL Y 71 COPYR GIH © l'.181. 1982, 1183 
4 :-tISSSEGMHlfO LITERALLY 71 DIG• lAL RESb\RGH 
4 11ISSTYPEJNFrJ LITERALLY 71 

41 OOOOH 2 N. . . . . . WORD PARAllcTf:il 411 P. 0. BOX 579 
44 000011 2 N. .JORO PARAMETtil 4'.i PACIFIC GROVE, LA 93950 
41 OOOOH l N. . . . . . . . . BHE PARAIH:TlR 42 
38 OOOOH 1 14. . . . BHE PAR.\MHt:R J9 

SER.# lO OOOOH 1 !•. . . . . . iHTE PARAIHTER 21 
11 OOOOH 1 N. BYTE P A R Alli: Tl: R 12 

8 OOOOH 2 N. lolDIW P C.RAMETtR 9 

70 OJ2111 13 NEARTEXT . . . . . BYTE ARRAY(l3) DATA 9b 
4 NEGLEC TERR . . . . LJTER~LU 71 
4 1ff S HD ff ERR. llJE1ULLY 7l 
4 NESTEOINCLU~EERR . LITbULLY 71 

66 000011 1 NEXT CH . . . . dYTE EXTERNAL(~7) 

66 OOOOH I NO ERROR. . . . . . BYTE EXTERl'IALC64) 
66 000011 I NOOPER . . . . . . tHH EXHRNAL(71> 

3 UODVERCOUIH. . . . LIJEl{ALL Y 
3 NOOHRRI JEU Il. . . LITEKHLY 

6'J OOHH 1 llULl TE .<T . . . . . 8YTf Ai<RAY(l) fl AT A 69 
66 000611 2 OFFSET . . . WORD ~EMBER(OPlAHNOS) 

66 0006U 2 OFi~SET . . . lolDRO 11t: Mil[ R{ CIJl<R E Ill SY Mi30l) 
66 OOOOli J6 OPERANDS . . STkUC TU Rt ll!ii{A H 4) EXTl:RNAL(14) 

3 OPCRMlOSTRUC LIJE;~ALLY 6(, 

4 OPMTS!UTUI . l TTE.<~Lt Y 71 
14 OOOOH OUTHXT. PROCt)UR!: lX T C.Uli\L( 3) :iTACK=OOOOtl 
66 OOOOtl 1 PAGES Ile . . . . . BYTE EXTEi<iJAL('t8) 
66 OOOOH l PAS'i . . . . BYH E X TE R I; 4 L ( 22 ) 
66 OOOOH 240 l'RCF IX . . . BYTE AKRHU40) EXTEi<NAL(5L) 
6b OOOOH I PRtFIXPTR. . oYTE EXTCR1lAL(')3) 
53 OOOOH PRTIHCRLF. . . . . PPOCi::')UiH: CXTEl'.lll\L( 16) S 1 At;K =OOOC•1i 10? 
66 OOOOH PR INJfl tV ICE. !IYL: EXHRli,\L(45) 
~ 'J OU OOH PR HH !NIT. . PROC<COURc f:X Tf1UH1l(l 9) STHCK=OOOO!t 
55 000011 PRHJINt:l-ll'ilGE PllfJCr:DURt EX H 1Hl AL ( 17) ST ACK=OOOfHI 
66 OOOOtl PR IIHOl1. . . BHE EXTL:iUALC "'9) 106 



.... 
PL/M-116 

5U 
57 
66 
61 
72 

L 

4 
20 

2 
31:1 
11 
66 

3 
j 

66 
66 

3 
j 

66 
66 
66 
66 
66 
66 

L 
70 
66 
66 

2 
66 
66 
66 

3 
j 

66 
110 
l 't 

2 
69 
69 
6 9 
69 
69 
69 
69 
69 
69 
69 
69 
69 
69 
69 
69 
69 

-
co;1p ILtR 

OU OOH 
000011 
OOOOli 
OOOOH 
OOOOH 

OOOOH 

OOOOH 
OOOOH 
OOOOH 

0004H 
OU04H 

0003H 
0003H 
OOOOH 
OOOOH 
OOOUH 
OOOOH 

0321:H 
OOOOH 
OOOOH 

0002H 
0002H 
OUOOll 

OUOOH 
0002H 
OOOOH 

0035H 
0048H 
0063H 
007EH 
00%H 
OOAl)H 
OOGlH 
OOE2H 
OIOLH 
OllfH 
0133H 
015.JH 
016AH 
0180H 
Ol61H 
OlCtll 

39 

2 

2 
? 

12 

2 
2 

1 
1 
I 

80 
12 

1 

4 
? 
1 

2 
2 
2 

19 
27 
27 
24 
21 
22 
33 
3? 
29 
20 
32 
23 
35 
36 
Lq 
48 

-
lRiW~. f.l f:; c; ;,r" 1111.JUL l 

PR1NJS1~GLL~lfc. 

PR ItH SlJUilCd. IN[. 
PR Illl S ~ T IC111JFF 
PR HH T tit Ii INA TE 
PRHHTd' T. . 
PROC . . . . 
PS tUDOUi' ERR. 
PT •• 
RHNT •••• 
s. • • • • • 
s. • • • • • 
SAVESOUR.:E • 
SEGMilfl ••• 
SEGMCOUNT •• 
Sf GME 'IT. • • 
SEGMENT ••• 
SEGTY?l:BlT • 
SEGTYPcCUUNT 
Sf LAG. • • • 

. 

. . 

. 

. . . . 

. 

SFLAG •••• 
Sil1FOR;. •••••• 
SOU.lCEoUr •• 
SOURCUi~:1t: • 
SOURCEl'rn. • 
SPACE • • • • 
SPACETEXT ••••• 
SSLTP •• 
SSPfC •• 
STRUC. 
STYPE •• 
STYPE •• 
SY111l0LOE VICE 
SYl1BOUlEAO • 
SYl-:BOLSTRUG. 
SYl1BTAl:IAOR • 
T. • • • 
T • • •· • 
TAB. • • 
TEXOO. • 
TEX 0 I. • 
TEX02 •• 
TEX03 •• 
JEX04 •• 
TEX05. 
TE XO 6. • 
TE XO 7. • 
JEXOl:I •• 
TE XO 9. • 
TEXIO •• 
TEXll •• 
TEX12. 
TEXJ 3 •• 
TEX14 •• 
TEXI 5 •• 

PP.lJ[L:JIJRc c ( f •.C l, lil,L( J :, ) ·:TJ.C>"=lluOCd 
p K 0 C L 1) IJ ;{ L .:(;c:,·:i:.Lllii) ii :~CK...:.() (J Ut· ti 
llYl i' ~X f.:'{ 1\L(4'1) 1116 
t'ROCt:JJRl ._ x re •<'l~Lt .>o) <; f .1Cf' =OU00ti 
P'lOCc 1JEt ~l ;c,,==0'1CiL1 

100 101 
UTU.\LU' 

so 53 :ij 

104 
LI TE i(ft LL Y 
WORD p,.fl;.,t,UcR 
LITE«llLLY 

5 
'j 1 

7 I 

a 
')'} 

21 

.J 9 
12 

W3RD PARAiCf.:i{ 
W3K[} Pi<RAMt:Tcl< 
BY Tt l\RRA HU) 
LITERllLLY 

t X f LR 14 H ( 44) 

LITEKALLY 
WORD llEMilcR(lir>c:RAIWS) 
wORO ~EMJERC~UKPlNTSYNhOL) 

LITERALLY 
LITEU.\LLY 
BYTE Ai~JfR(UP[R~UOS) 
BYTE ~t:~UER(CURRtNISYHUOLl 
BYTE EX HR ;i~LC 4')) 
BYTE AKRAYCBO) EXTtRN~L(50) 
BYTE llRRAY(ll} EXTt:RNAL(43) 
BYTE EXTERhAL(~l} 

LI TE KALLY 

2. ') 
51 

BYTE ARRAYC4l DATA 100 
WORD EXTERNALC29) 
tlYTf EXTERN4L(37) 
LITERALLY 66 
BYTE HEMBER(OP~RANOS) 

BYTE ~lHBfK(CU~Rt:NTSYHuOL) 

BYTE EXTERN4LC46) 
LITt.ULLY 
LITERALLY 66 
WORO EXTER~AL(12) 

wORO ~l 101 
wORI) i>ARAllthR 
LITEKALL'I 
BYH llRPAY(l')) 
IHIE l\RRA '((27) 
BYTE ARRA'l'C2 ll 
BYTE 4RRAYC?4) 
BYTE ARRA'((ll) 
BYTE ARRAY(2l) 
tHTE nRRAYOJ) 
lHTE !\KRAY().:) 
BYTE ARR1HCn> 
BYTE nRRA H2G) 
BYTE nRRAYC3L) 
ilYTE ARRAYC2 3) 

BYTE nRRAY(3~) 

BYTE ARRAY06) 
dYTE Ai<RAH2'J} 
BYTE ARRAY(48) 

OATA 
01\ Tr. 
o~r .. 
Oi\ Tl\ 
o~ r l\ 
04T>\ 
I) r, T ~ 
DATA 
DATA 
04T A 
OAH 
DATA 
OllH 
01\TA 
nATA 
DATA 

15 

69 
69 
69 
69 
69 
6<J 
69 
6'J 
69 
69 
6') 
6<J 
69 
6'J 
6<J 
69 

(' ., Jc 

j2. 

64 

... 
Ir· I•, I ii' :) . ; 

, J 

4 I 
., 2 

{i, ·j·: 

'1 l j/ 

't4 47 
{'j bl 
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PL/M-86 COMPlUR l:R iW f~ Nf5Si<Gt: 

69 Olfl:H 45 JEX16. 
69 O.:LUH J2 TE.<17. . 
69 024UH 2 .3 TEXl fl. 
69 0262H 21 TEX 19. . 
69 OL70H L1 Tf.1(20. 
69 0291Hl 39 TEX21. . 
69 021lrH 19 TEX 2 2. . 
69 OLOLH j<) TEX23. 
69 02F9H 21 TE X2 4. . 
17 oooou ? TEXTAOH. 
69 OOOOH ~2 HXTTAu. . 

2 THENOO 
66 OOOOtl .30 TI1LE. . 
66 OOOOli 4 TOl\.EN. 

2 TRUE . 
72 0004H 2 TXT. . . 
66 OOOOH 1 TYPE . . 

3 TYPEllH. 
5 OOOOH TYPECHC . 
3 TYPEC()UNI. 
4 UOlFSY 1'130l 

3) 00001! UPPER. . 
61 OOOOH 1 USlFACf. 

) OOOOH l Vr.L. . . 
66 00021! 2 VALU(. . 

8 OOOOH llRDTES T. 

MUUUlt TNFURMAIION: 

CUOt: ARl:A SI Zf: 
CON~TANJ AREA SlZE 
VARIAull AREA SIZE 
MAXIMUM SIAC( SIZE 
!>23 l1Nt S REAO 
0 PROGRAM ERROR(S) 

ENO Or Pl/M-86 COHf>ILAJIUN 

OOLB Ii 
OHBH 
OOOCli 
0012H 

. 

. 

. 

. 

. . . . 

. 

MODUl E 

. . 

. . 

2]50 
84 3() 

120 
180 

. 

. 

ld/~/bl 

ii y f::: 'i{i(\'((4',) ri "r .1 6'1 
ll'IT t A1\fl..:.Y(!2) fi ;, T.-. ol.J 

bYfi: ,, 10\i\ y u !) Oh I 1 69 
ilYrt .:IRil H (2 I) '1 ~~\ I . \ 6'1 

!HTE A1UUH.~ {) [J •"< l A 69 
avrt= ARRi\ Y(J J) o ,, r 1 69 
BYTE ~RRAYC19) ri:. r r:. 6'l 
ilYfE A 1<R.~ Y ( J'}} '.l h T.4 6') 
BYTF ARRH(27) Di. T '' 69 
tlOitO P .:IR .111 ET cR 18 
.rn.w AK.R.:IYC~b) fl r, T ,:i )1 

LIT EKALU' 'l't 106 1 f} ti 
BYJE JIRRt.YC il) tx TL I{,. ~LC 4 7> 
STiWCTUHE (X f[i{ll11L( 56) 
LITERALLY llU 
JORO f>ARAMl:fc~ ~lJT01'\A TIC 71 7 '; 
tiYTE Ht:Mtlt:RC TOKE/I) 
LITEtt.AllY 
PROCtOURE ilY f E iXft:RNllLCO) ST .H..K"'OOOOlf 
LHEl{l\LlY 
LITEKALLY 71 
PROCi:OlJRE UY Tc E X TC iUU l Cl 0 ) SHO.=OOOG11 
BYTE ?ARAMdt'.R 62 
W0.{0 f>ARAMUc:R 6 
WORD 'I c1'1bi:R( JOI\ f ~1) 
PROCi:!lURE BYTE EXTl:R1iALCl) S f\CK=000011 

COPYRIGHT© 1981, 1982, 1983 
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Pl/M-H6 COMP!LLR Tf X f M ll ') IJ l L iC/~/:,J 

lSlS-11 Pl/H-86 112.0 CllMr'll\IT<JN 1•' MiltllJLE lLXf 
UtlJtCT MUOUlt Pl~CLO IN TEXT.OilJ 
CIJllP1lt:R lNVUKtO tH: :FO: TcXf.Plil UfnlJG 0Pf!,\ili'(2) i);,;:CJ1j/';/ul) P.\1;E,,!il~11CH1c1) X1.i' 

3 

4 

5 1 

ititle ("TlXT MODlJL~") 

text: 
doi 
$include c:tl:macro.lit) 
~nolist 

I• 

.11odified :;/ iRH l R. 
l1odi fi ed 3/30/81 R. 
modified 4/8/81 R. 
modified 4/lS/81 R. 
llOdi fi ed 7/24/81 R. 

*I 

/fl. !ly t es to define "yes" 

dcl Y<'S byte public data 
no byte public data 

I• Text strings: •I 

dcl 
initluls(•) 
pagetext(•) 
endtext(•) 

byte put.lie 
byte public 
byte public 

S Uber s.t ~in 
Silberstein 
Sllberst-?in 
Silberstein 
Silberstein 

and 11 no••: 

( •y "}' 
C-N•); 

*' 

COPYiliGHT o 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

d:.t CiC ·cP/'4 ASMS~ 1.1 S1llJ1~Ct: •,OJ, 
datac· PA~E·,o>, 
data(.EN~ Of ASSEHdLY. , 

•NUMtlER ilF ERRQAS: ·,oJ, 
USEFACTOR (•) BYT[ PUALIC ~ATA c·. USE f~CTUR: ·,o), 
asnB6texl(•) byte public dataCcr,lf,•(p/M 80d6 ASSEMuLtR VcR 1.1·, 

cr,lf,ll), 
parerrtext(•) byte public data(cr 1 lf,.~AK•~~ffK cRKOa',cr,lf,0) 1 
openerrtext(*) byte public data(cr1 lt,•Nu filr·,o), 
OISKREAOERRTEXT (fl.) 8YTF PUBLIC DATA (CR,LF,·ois~ READ ERRoR•,u), 
OTSKWRlT(ERRTXT C•l UYTE PUBLIC OAT~ CCR,LF,·01SK fULL•,o), 
MA~EERRTcXT <•> dYTE PUBLIC ~ArA <CR,Lf,·01RtCTORY FULL·,o), 
CLOSEERRTEXT (fl.) BYTE PUBllC DATA (CK,LF,·c~NNOT CLOs~·.01,. 
SY!llBFULU:RRTi::Xl (•) dYlf PUHTC DAU (CR,Lf,·SY'1l1f1L fllBU: OVtRi-LOw·,o>, 
usbreaktext(•) byte public data<cr,· US~R uRtAK. OKCY/N)? ·,o), 
passOtext (*)byte public d~ta(•tNO OF P~SS 1·,cr11f 1 0), 
passltexl <•> byte public data('l~J Of P~~5 1·,crolf1D)l 

endSmodule text; 

- - - -



l'L/M-86 WMP Ilt.R TEXT ,',(J[)IJL L I ii/,/. l 

Ot:FN AUOR 

2 i.OUR . . . . UTfi{AlLY 
4 0056H 32 AS'.f86HXf. . fiHE /:1lRAYCl2> PU'·L TC I) r. l t. 
4 OOCJH 15 UUStEkR !'EXT . uHE AR!lAYCl'.» 1'1J.lL r c llll TA 
2 CR . . . . . L IT Eich.LY 4 
2 OCL. . . . . LTTfR,iLLV 
4 0094H 18 OISKREA~tRRTEXJ. . liY IE ARRl\YC JH) PUHL re f),H ~ 

4 OOA6H 12 OISKWPlf~ERRrXJ. . IHH: AolRA '(( 12> PU8LIC Li;, f I\ 
2 ELS FOO . . LI HRl\LLY 
2 EllDC ASE • . . LHEKALLY 
L i:NDDO. . . . LITflUILLY 
2 l:NOFORtVcR . . . . LITERALLY 
2 dlDif. . . . LUERALLY 
2 i::NOM!JOUL::. . LITERALLY 
I. i::NOOffllc • . LIHKALL't 
2 ENOPROC. LITERALLY 

" 0021H 37 t:NDHX T. BYTE ~RqAY(37) PU3l. TC Dt>. rt. 
2 cNDllhILE . . LITERALLY 
2 FALSE. . . LITERALLY 
2 FOREVER. LHERALLY 
2 fORMfEEf) . . LTHRl\LLY 
L HUT . . LITERHLY 
4 OU02H 25 J.NHIALS . . ElYTE ARRAYC2!1) P UiiL IC 01\"f A 

2 LF . . . LI HR ALLY " L LIT• . . UH KALLY L 

" OUB2H 17 MAKEERlHEXT. BYTE AkRAYCl 7) P WiL IC U.\TA 
3 OUOlH l NO . . . . . BYTE PUf.llIC oAn 
4 OO!IAH 10 Ol'Ef'lERkTEXf. anc: AKR.\Y (10) PUOL IC DAO 

" OOltlH 6 PAGETEXT . . BYTE tlkRi\Y{6) PUtJLIC Ot. TA 
4 0076H 20 P~RERPTEXT . BYTE JIRllAH20) PU•~LIC DATii 
4 0102H 16 l'ASSOHX r. . ilYTE AllRAH16) l'U!~LTL Of\ T fl 
4 OlllH 16 PASSI TEXJ • . ll'fJ E AKRAYC16) P u:1L1 c DA f,\ COPYRIGHT© 1981, 1982, 1983 
2 PPOC . LT Tl RALLY DIGITAL RESEARCH 
2 i<HNT • . . . L ITEKl\Ll Y 
t. SPACE. . . . LlrEKHL'f P. 0. BOX 579 
2 STRUC. . . . L ITEKALL Y PACIFIC GROVE, CA 93950 
" 0002H 24 SYM~FULLtRRTcXT. . bYH l\R'lA Y P4) PU1LTC DATii 
2 TAO. . . LlJEK,UlY SER.# 
l OOOOH TEXT . . . . . PROCEOURE ST.-f:K=OOOOH 
2 HI i:NJO . . . L TTEiULLV 
2 TRUE . . . . L ITEK ALLY 
4 OOEAH 2't USilRtAKTi:XT. BYTE ARRH(24) PLLILIC OIHA 
4 OO't6H 16 ust:Fitr.roi<. . fiYTf: 1\iHLH(16) PU10L TC DAO 
3 OOOOH 1 YES. . . . . bY CE PUfLI C f111 Tr 

~UUUlt INFORHATJ~N: 

CUOt AREA SIH OOOflti oo 



- -
PL/M-86 COMP1LLR l[,(l ":JfllJt L 

CUN~T~NI ARE~ SJlE 
V~~IAuLL ARt4 SIZL 
MAXIMUM SfACK SIZE 
r I LINES kEilll 
0 PNOGRAM ERROR($) 

ENO O~ PL/M-~6 COMPILATION 

01 r•:i 
00 () ~ ,1 
U00~11 

-
2 ') 0 l) 

(10 

')[) 

COPrn1GllT -u 1981.1982, 1933 
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Pl/M-'db COMP1ltR 11(,( lJUfPlJT Mll:lU!..L 

ISIS-II l'l/M-86 v2.o Cill11'[L,,H1JIJ iii- MlhJUc.f P._X!IH 
UtlJtCJ MODULt PLACtO I~ OUTP.O~J 

l d I':.:/ ri l 

CUl!P.lllH UVUKED BY: :FO: flUTi'.PU: UEbUG LlP£1d1Ll:(2) u .. i"[l!1Jh/dl) 1'1~CLdOT1.(lOd) Y''ii 

ll4 1 

Hit le C 'HlX OUTl'IJT ,HJlllJLf') 
hexaut: 
do; 

I• 

*' ,. 

11odified 
mo<Jifted 
mrJdifit!d 

3/28/81 
3/ 3()/81 
4/ 9/ 'd l 

R. Silberstein 
R. Silberstein 
R. Silberstein 

This is the module tD produce the lhex-)out~ut 
from the assembler. The Interface to other mDJules 
~oes throu~h the sJbroutine 

EHITCOOEBYTE Coutputbyte,se~m~nttype). 

This routine outputs one byte of gener~ted code of 
a specified segment type (code,datJ,stuck,extra). 

The subroutine also updates the v~lue of the current 
instruction pointer of the current seg~ent CCIP), 
and Prints the output code on the print line. 

*' 
$Include (:fl:macro.lit) 
$nDlist 
$include c:r1:struc.lit) 
$no list 
$include c:t1:outp.lit) 
$nDlist 
$include c:tl:subr2.ext) 
$no list 
$include c:t1:r11es.~xt) 
$no list 
$include c:t1:glabal.ext) 
iollOl isl 

dcl 
empty lit 'Offh't 
recordllmit 11 t • 30 •• 
loccip <1ddr 1 

st.:irt found byte, 
gtyp byte, 
gbllt byte, 
curtyp byte, 
sum byte, 
buff,!r (35) by le I 

/$ 

'* ,. 
I~ , .. ,. 
I• 
I• 
I• 

COPYRIGHT© 1981. 1982. 1983 
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l>uff~r empty Vdlue *' max no of bytos pr record *' local copy of in:.t rue t ion pointer 
true if start record sent *' locomming byte typ-. "' incommifl!J byte "' current byte tyµe 9'/ 
used to compute check sum *' record buffer CRL CiHWLIMIT~ 5) fl./ 

'Ii/ 
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PL/M-lJ6 COMPilcR t1E X OUTPUT YIJIJUU: l r. I~ I , 1 

lJ~ l 
lJ6 2 
81 2 
lJ 9 3 . ':JO 3 
':12 3 
<)3 j 

':14 2 

95 1 
96 2 
97 2 
98 2 
99 l 

100 2 
101 2 
102 2 
l OJ 2 

104 I 
105 2 
l 06 l 
107 2 

108 1 
109 l 
110 2 
111 2 
112 l 
113 2 
114 3 
115 J 
116 2 
117 2 

re:ordlg byte at (.oufL,r(0)), 
record type by le al (.buffer( 3)), 
offsetaddr ;,dur al <.outf~rCl )), 
buf Pt byte, I• buffer ind.!X •J 

I• Record type conv.,rslon t~ble •I 
I• ( to be changed later 111 ) '</ 

rectyp$!$tab(l2) byte data 

( 0 ff h 1 -'Oft y p e • 0 ff h, st Jr tt ii p e 1 If• rt L data, T .·n ~ Ll d t ,1 , 
lNT[Ldata,INT~ldalJtINTELseJment,I~TELse~~ent,i~ltlseJrn~nt, 

li•lt:lsegment), 

reclyp$0$tab(lL) byte data 

(Offh,eoftype 1 0ffh,startty~e,DRcodedJta,URJdt~data, 
JRstackdata,ORextraoata,O~codesegm,DRdatase~rn.Dksldckse~m, 

JRextrasegm); 

rectyPtao: procedure(n) byte; 
d e c 1 ar e n by t e ; 
if lnte1$hex~on thenSdo 

return rectyp$1$tab(n); 
elseido 

return rectyp$UStab(n); 
end$ if; 

end rectyptab; 

swttch$highilo~: procedure(p)i 

COPYRIGHT rti 1981.1982, 1983 
DIGITAL RESEAHCH 

P. 0. BOX 579 
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declare p ~ddress, ch based p byte, (sl,s?) byte; 
sl=ch; 
p=p+I; 
s2=ch: 
ch=sI; 
p=p-I; 
ch= s 2; 

end switch$high$lo~; 

writebyt: µroe (ch); 
dcl ch bytel 
c~ll outhexbyte(ch); 

end ... ritebllt; 

wrtterecord: proc; I• write current recur ~o tile •/ 
call switchlhiJhilow(.offset~ddr); 
recordlg=bufµt-4i 
sum=O; I* compute cneck sum *' 
i=Offh: 
d~ while Ci:=i+l) < bufpti 

sum=sum+buffer(t)I 
end$,.h il e; 
buffer(bufpt)=-sum; I* check sum *' 
c~ll writebyt(':'); 



PL/M-86 COMPiLtR HlX lJlHPLlf ,,:L'lliJl_l 

118 2 
ll'J 3 
uo 3 
lLl 3 
1 L2 j 

ll3 2 
ll4 2 
1L5 l 

1<'6 l 
127 2 
128 2 
lJO 3 
lH 3 
U2 3 
l j3 3 
134 2 
l j5 l 
136 2 

137 l 
I jlJ 2 
IJ'J 2 

140 1 
141 2 
HJ 2 
144 2 
l 't5 2 
146 2 
147 2 

l't!l l 
l't9 2 

150 2 
152 3 
15} j 

155 3 
156 3 
1!>7 j 

1 :>8 3 
160 4 
lbl 4 
162 4 
164 4 
lb5 4 
166 4 
167 3 
168 3 
\69 j 

110 3 
171 3 
172 2 

113 1 
1/4 2 

do i=O to Lulpti '* print hexbyt~s l'-' ti l» ~,; 
call he>dout(buffer(i ),.help(O)); 
c3ll writebyt(hJlp(O)J; 
call wrlteuyt(help(l)); 

end$do; 
call writebyt(cr): 
call writPOyt(lt); 

end writ erecord; 

enternewbyt: proc(b)i I• enter a ne~ Lyl• into buffer •I 
dcl b byte; 
if bufpt > recordlimit then$do /~ lest if recor<l full *' 

call writP.record; 
offsetaddr=cip; 
bufpt=4; 

endHf; 
buffer(bufpt)=b; 
t.ufpt=bufpt+ I; 

end enternewby t; 

enterinput; proc; 
call enternewbyt(~byt); 

end enterlnputi 

eofrecord: procl I• ~rite end-of-file record to file ~/ 

if curtyp<>empty tnen call wrJterecorJ; 
recordtyp~=rectyptqb(eoftype); 

offsetaddr=O; 
:iufpt=4; 
call writerecord; 

end eofrecord; 

startrecord: proc; I~ write a start recorJ lo file *I 
dcl seglow byte at (.csegvaluel,seghlgh byte 4t C.csegvalue+l), 

offslo~ byte at c.clp),offshigh byte at c.~tp~l); 

if Pass=2 thenioo 
start found =true i 
if curtyp <> empty then call writerecordi 
bufpt=4i 
offsetadclr=Oi 
recordtype=r~ctyptab(starttype); 

if cseyspec then•do 
call enterneahyt(seghiyh)i 
call <!nternewDytCseglo,..); 

else$do 
call enternewbyt(O); 
call entern~wbyt(O); 

.end$ i ff 
call enternewbyt(offshigh)i 
call enternewbyt(offslow)i 
call writerecor1; 
curtyp=empty; 

enJ$if; 
end :.tartrecordi 

Cc P lviA- '&o cLO \;; J 
COPYRIGHT© 1981. 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER. # __ G_c__~-L..::::df::..L--_ 

segmbyte: proc; /~ hrite a segment value oyt~ lo file ~/ 

if pass = 2 thenldo 

- - - -
Ju/~/bl 



Pl/M-l:l6 COMPILER HEX LiUJPUT ~~DJlc lC/~/'.11 

l 16 j 

11!1 4 
1 t!O 4 
lUl 4 
l ll2 4 
l tl3 4 
l tl4 4 
1 U!> 4 
l U7 4 
l ll8 4 
1 tl9 4 
l 'lO 4 
l 'll 3 
1 'll l 

1'l3 l 
l 'J 4 2 
196 3, 
l 91J 4 
200 4 
lUl 4 
202 4 
l03 4 
204 4 
205 3 
206 3 
207 j 

2UB 3 
lU'J 2 
no 2 
211 l 

212 1 
lU l 
214 2 
215 2 

216 1 
217 2 
218 2 

219 1 
no 2 
221 2 
lLl 2 

223 2 

U4 3 
ll5 4 
227 5 
228 5 
U.9 4 
230 4 
Bl 3 
2"2 j 

2J3 3 

it curlyp ~) ytyp lhdn)du 
if curtyp () empty then call writ~r~~~ra; 
curtyp=gtyp; 
recordty~e=reclyptab(gtyp); 
of f set <t d <Jr = 0 ; 
liufpt=4: 
cdll enterinµut: 

elseido 
call ent~rinµut; 

c~ll ~riterecordl 
curtyp=empty; 

endH f; 
endf.i ff 

end se.imoyte; 

datduyte: µroe; I• write a data byte to file •I 
if puss=2 thenlodo 

if (curtyp <> gtyp) or Cloccip () cip) "thenido 
if curtyp()empty then call writerecordl 
curtyp=gtyp; 
recordtype=rectyptab(gtyp); 
offsetad..ir=cipl 
Lufpt=4i 

end5 if; 
call enterinput; 

COPYRiGflT <D 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

call hexlout(gbyt,.prefix(prefixptr)); I• output to listing ~/ 

preflxptr=µr~fixptr+2; 

end$ifi 
cip=cip+l: I• update instruction pointer •I 
loccip=cip; 

end databyte; 

emitinit: proc Public; 
starttound=f~lse; 

Cl.lrtyp=er.1pty; 
end emitinit; 

emitterminate: proc public; 
call eofrecord; I• krite EOF record •I 

end emitterminate; 

emitcodebyte: pruc (u 1 tyµ) pllblic; 
dcl (b,typ) byte; 
gbyt=b; I• move to global variables •I 
gtyp=typ; 

do case typ-CSdatai 

do; '* cs data *' if not start found then.de> 
Cdll stcirtrecord; 

end$i f; 
call dat:1byte; 
t!nd; 
call databyt,~; '" DS datd *' C<! ll' dat<1byt '"i '* SS datl! *' call databytei '" ES d<i t d t-1 



- - -
PL/M-H6 COMPlltR llEA: UUIPUf ::U11JLt 

'J4 3 Co 11 s ;;')mh y t ., ; 
LJ5 j ca 11 sc~1nbvt e; 
2 J6 3 call St~1:Ub'tl:!; 

2J7 3 C<i ll Stlqmbyt"; 

LJtl j end'f.c.Jse; 

2 j9 2 end emitcooebytei 

L'tO endimodt1le hex out: 

'" '" H , ,, 
cs 
l) s 
SS 
t:S 

II.} l ua "' 11.l l ue H 
11.1 l ue ;, I 

II .'I l u~ •I 

COPYR'GHT <D 1981. 1982, 1983 
OIG1 f AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, i.,A 93950 

SER.# ______ _ 

- - -
1 0 I :i Io l 



fl/M-86 LOMPlltR thoX lillfPIJT /':1J.1:JLt 1 il I-, I ' l 

OtFN AUOR 

IH OOOOH 4 ~r. s:.o:rn. . . dYlf ARUV (4) ~xrr.u:.,L(62) 

81 OOOOH 1 ACCU.N . . . BtH t X T !: R i'L~ L (i, f, ) 

Kl OOOOH 1 ACl.LENS~Vf . dYrE EXTERi;1lL(6'l) 
11 l 000011 80 ACCIJH. . . . BUE Aflllt.Y<80) FXTLR;lAL(67) 
ll l OOOOH llO ACCU'IS AVE. . dYH r.RRA't'(8()) tXrLRi,f,l(6fl) 

2 ADDR . . . . LlHRHLY 6 12 j(} jj j(, _;') 11 
ll 1 84 

20 000011 i.LPllAHUMi.:RlC PRuCdJRt dYft i:Xfl1Uf.L(5) ST .~CK=OOOO·I 
23 OOOOH ASUICl1~R. . PRfJCE1URE one i:Xfi:R.'l';L(6) Sl·lCK=OOOOct 

d9 000611 l u. . . . . f.iYTE PAR.H:fliR AUTOMHlC 220 2? l 
126 000411 1 B. . . . . . BOE PllRA'IETER AUTll!lAT if: 127 134 
Ill OUOilH l 8ASEINLH':X. . BOE 'It 'fot RC CIJK Rt iJI SY l'IS OL) 
81 OOOl:lH 1 uASEINDEX. . dHf MEKUtR(OP~~AN~S) 

3 i>ASfrtf(,l\iT . LITERALLY 
3 tlASEREl,C:JUoH LTHoRtllY 
3 BRLG13JI. . . . . . LIHKULY 
j i.}REGCOLHJ T. . LITERALL't 

114 000111 35 &IJFFER . BYTE ARRAH :b) 84 114 116 ll 'J lJ4 
114 OU2Al1 1 bUfPJ. . . . . . . BYTE 110 113 116 lld . 128 132 134 135 

145 155 1 ll.3 LOj 

14 000011 1 CH . BYTE PARAMi:fCR 15 
104 000411 l Lil BYTE PARAMlTdl ,!.IJTO'IAJJC 105 1 (\~ 

47 OOOOH 1 Cll BHE PARAMETER 48 
41 OOOOH 1 CH . B'tl E PARAMUcR 4? 
26 OOOOH 1 CH . . . . . B'tH PAR!l!H:HR 21 
20 000011 1 Cli . ilYH PARAMEJ2R Lt 
11 OOOOH 1 CH . B'tTE PARAIH:Tt.{ 12 
23 OOOOH l CH . . . . . . BOE P AR.-rl ET .:q 24 
44 OOOOH l CH UYTE PARAMlTLR 45 
'l6 000011 1 CH . . . . . . BYH fl.\SEO(I') 97 ') ') 100 lOL 
11 OUOIJli 1 CH BYH PARi.MET2R 18 
111 OOOOH 2 CIP. . . ~llRO E X TE R IH l( 31 ) Bl t 4') 196 ?1'2 2f>'J 

210 
70 OOOOH CLOSrntx . . . . . PROCtDURt f:X TclHJ;4L( 2'..>) ST:.iCK=OOOllH 
61l OOOOH CLOSETJ.CLUUE PROCcJURl: tXTfRN.\L04) STl\CK=OOOOH 
72 OOOOH CLOSEi'KTlH . l'ROCE'IURE EX rrnrnLC26) S J;\CK=OOOOH -------~·····~·~·---

64 OOOOH CLUSESOURCt. PROCtJ:JRc cXHHNAL(?2) STAf,K=OOOOI' COPYf\,GHT v Fl31. 1982, 1983 
74 OOOOH CLOSESYMllfJL. PRtJCcDlJRE lX r c1(Nn<27) S T!\CK =G 0 00 Ji DIGITAL RbC.1\RCH 
81 OOOOH COO Ei1 r,LR 'Jfl f\G. BYTE EXTERW\l(lJ;J) 

j COOF.l'IACROIH:AO. . . LITEKALL Y P. 0. BOX 5FJ 
l:ll 000011 2 COOE~L\CROPTR . lolORO Ex HR rm L ( u 3 ) PACIFIC GROVE, LA 93J50 

2 CR . . . LTHtUILLV 121 
IH OOOOH 2 CSCTJ>. . . . . . . llOtW EX TLRUALC J6) SER.# 

4 CSOATA . . . LITERALLY 22 j 
Hl OOOUH 1 CSl:SSPLC . . B'tl E EXTERldLCH> 158 
ll l OOOOH 1 l.SEG T\'l'E . . . . . 8YfE EXT.:R1l/\l(J2) 
IH OOOOH 2 CSi:GVALUt. . . . . WORD EXTERUi\U33) 149 
ll l OOOOH I CSPEC. . IHJE EXTi:RNnU4]) 

4 CSVJILllE. . . LHERALLV 



[1111111111 ~ 
...._ .... ~. - - ~ ...... - •• . l ~ liiiiiiil - - ~ - ..... ~ 

Pl/H-ll6 LOMP lllK tfrX 1llJT 1> u T ",j)IJ(_l J ;: I ) / d J 
," ''·-

Hl OOOOH 2 cu.,r:su;. . . . \;t} l ll [ h Tc,( 'j;;~( 0)) 

tll OOOOH ? cu,wscc. . . . ·"l ~ [] c x TL;? I.;,: I- ( it,--; ) 

ll l OOOOH 2 ~UHCS~G. . . . willdl .: x T ~ ll d '.\ L ( 't l ) 
tl l OOOOH 'l CUkRtNISVl-IJOl. S J,(1.J~ fU;{t L x T F ,., '!Id. ( 7 9) 
IU OOOUH 2 LURSSfG. wiHO L x TL ";, '. l ( :, 1 ) 
ll't OOO~H 1 CUKTYP . H'U E I 41 15.:> 170 tlu • 7,1 HO 1 :l ) l '·6 

196 20() 2<4 
Jd OU OOH ? n. ~rn P. o r>r.~n 1t:T..:~ 3'l 
.:J~ OOOOH 2 n. .;llkD PAR1<.'l.:Tc:R }IJ 

1.9 OOOOH 2 i). wllKO I' A iUu'I t: r Lil JO 
32 OOOOH 2 o. . . ~IO~ 0 r .. ~i.:1C:T::R Jl 

l 'H OHOH 100 DAlHl'tJE P IFJC l Cl JR [ S Tr. C K = ll 0 l 0 Ii 22'l 2 Jl 232 'H 
L 'JCL • . . LJT£,<ALU 

Jll OU OOH OECOUT . PROCEDUKc [X Tfi\NAL( 11) Sf~f.K=l)OOOll 

ll l OOOOH 1 OH~ULTORJVE t.IYTi EXTi:Rt<AL(d6) 
ll l OOlllH 1 DESCK. . . . llY ff. Mt MiiE K( TOI\ EID 
lb OOOOH OE II. . . . . BVTf PAR.iHLTER 17 
14 OOOOH DJGH. . . . PROCdlURl: 3Yrt O'.H~f;l\L( 1) ST l\U'. = OOfllid 

4 DRC1)DEOAl~ . L Irl::KllLLY :Vt 

" ORCOOESEGM . . LI TfRALLV 84 
4 llROAT l\OATA LTTlR~LLV 84 
4 OROI\ fl\SEGM . LITEKALLY '!4 
4 ORt.XTRADHi.. . LI TE RALLY fl't 
~ DREXTRAStGM. LITERALLY 84 COPYRIGHT© 1981. 1982, 1983 4 ORSTllCKOllTA. . L HEKl!.LLY fl4 
4 DRSTACKScGM. LI TE.ULL Y B4 DIGITAL RESEARCH 

ll l OOOOH 7 OSCIP. . . . . . . WORO Ei<TERl>Al(J8) P. 0. BOX 579 
~ OS DATii . . . . . . LITERl\Ll Y 

Ill OOOOH OSf'EC. . . . BYTE EX TERll!\U44) PACIFIC GROVE, CA 93950 
4 DSVALUt. . . LITERALLY 
l ELSEOO . . . . . . LTTERftLLY SER.# 

219 02611 Ii 70 EHITCOOFBYTE l'ROCE1URt l'UBLIC sncK=OOLLli 
LIL 0L51H 15 UHTlNH . . l'ROCEJLIRE l'U,1LIC STACt<"-00021i 
216 0260H 8 EMHTERM1NATt:. . . PROCt:OUllE PUJLIC ST~CK=00141l 

ll't EMPTY. . . . LITEilALLY 141 1~3 17 0 17B l d) l 'lB Ll4 
L ENDCASE.. . LllfKALLY 
2 cNOOO. . . . LITEaALU 
2 ENUFORlVt:R . LTHi<tLLY 
2 EllO IF. . . . LITERllLLY 
£ CfJDMUOtllt. . LITERllLLY 
2 EflUl1fFJ.LE • . LITERALL't' 
2 t:llOPROl:. . . . . . LHER~LLY 
2 UJOWhILE . . L IJEKl\Ll Y 

lH 0112H 12 ENitRit.PIJT . PROCt'lJRt: ST ,\0. = O O l 6il ltl4 181 ?05 
126 OUE~H 45 EtUER:-itl.JilYT. PROC tilURi ST ,:.C;\=Otll 2ri 13tl 160 161 lM 

165 167 168 
l't 0 OltHI J8 EOfRECURiJ. . PROCt:'lJHE STACK=OlllOil 217 

ll l OOOOH l tuf'iET . . . llYTE EXTERNAl(lO) 
4 1:01' TY p L. . . LJJER~LLY 84 I'd 

29 OOOOH EQUAL. . . . PROCt:1lJRc t.ltrE EX Tc: :WAL( 8) STACK=OOllO'i 
ll l OOOOtl 1 ERRORPl<IHT::O . BYTE EXTEilNl\L( 1 J) 
81 000011 2 lRRORS . llORO EXERill\L(o3) 
111 OOOOH 2 tcSCIP • . .iorrn EX TE!HIAL( 35) 

4 ESOATI\ . . LITEl<All Y 
Ill OOOOIJ i:Sl'H. . l\YlE EXTEIUAL{46) 

4 tSVllLUt. LUEKALLY 
2 FALSi:. . llTERl\LLY 21J 



l'L/M-86 L011l' Ile R u(; ,( c)!Jlt'lll i.,u,J u Lt l ;;; '> / .. 1 

ll OOOON 2 f-C ~~01< . . . . . . "run ?f.f}.:~Lr~~ J 

8 OOOOH rTLf.\~u,~r. . . i>ROLc )Jl{c c .< I ,- ! i i L ( I ) ~ L<::"=OflO!\! 

3 f ILE Is f !HJ( ru:n: . . L ITf.tALL { 

3 fJLEG<; LUJC ru.<E . . LITH~LLl 

7 'J OOOOIJ rrusc TlJr'. . PROU~Jl!~ ;;y T t u r i;, .. '.L ( L'!) '•1AC~=00!11ri 

11 OOOOH HLL . . . . . . . PRUCdJHc { AT ~ ,1 ;, .; L ( ") :;f.,C/=OOUOi! 
76 OOOOH 2 FIL 11;. '1 . . . . . . >1JRO P.'.'l,\'HfL( 77 
16 OOOOH 2 r'ILTYP . . . . . . WiOIHl t' i\;1.1,:JcTtK 17 
81 OOOOH 2 firlS fM,.C1Wt'Tk. . . WORD EX TtRUil.L( /l.) 

2 i'OREVEil. . . LTHRnLU 
2 ro1u1rEtf1 . . L TTE1U\1..L \' 

Bl OOOOH 1 fULLSYml Tllu. tHTE EXHRNl\L( 76) 
B4 000411 l GflYT . . . . BYTE 138 ~% 2.21 
B2 OOOOH GLO~ALINIT . PRflCtDlJRl: i: x r t: .w t. L ( fl 'l ) ST n1...K=OOO!ill 
84 ooo.rn 1 GTYP . . . . . . . UY TE I 7 6 190 l HI 196 200 iOl i..L.2 

81 OOOOH 5 liELP . . ilYH' illl.RA\'(5) i: X JERl,U<L( th) ll'J uo 121 
32 000011 HEX10U1. PR ilC d)l) P.t lXJUtlAU ~) ST .\cY.=OOOOti 119 2 iii:> 
.i~ OOOOH liEX20tJT. PRllCUIJRi: i'Xri::;Wl\l( 10) STACK=OOOOH 

l OOOOH HEXOUT . . . . . . PROCi::OURE ST;;CK=OOu011 
Bl OOOOH I. . . . . . . . . BYTE EXTl:RNllLC:l5) 112 111 114 118 l 1 ') 

16 OOOOH IflLESt:TUP . i>ROCUJRE fX TtfdlAl( 28) STllCK=OOOOH 
Bl OOOOH I J.f-LEVfl. . . ttHE fXTERNAL(7fl) 
Bl OOOOIJ I IFLTST . . . . iHU: EXTi:RNAL('t'.l) 
Bl OOOOIJ 1 IUUUI) f.O i::f l\Ul T dYTE EXTtRNAL(il7) 
Bl 000011 I lNCLUO EOtl. . . ilYTE EXTERtML(17) 

3 INDEXRLGliIT. . LTfE1HILLY 
3 lllOEXRcGC!lUfH. . . LUERALLY COPYRIGHT 6 1981, 1982, 1983 

5l OOOOH ItlINCLUO!:&Ht. . . PROC!:'l:JRE UYTE EXHiHlAL( 16) !:. TACK= 000 ·t 

2 .Hll T . . . . LITERALLY DIGITAL RESE/\RCM 
50 OOOOH INSOURl..EdYTE PROCcOURE BYTE orc:RW\LC15) STACK=OOOr l P. 0. BOX 579 

4 INTEUAT I\. . LITE.{ALLY .34 
Bl OOOOH I .rn T!:LHtxOll . llYTE EX TERN>\LC71) ij 7 PACIFIC GROVE, CA 93950 

I; IrH ELS lG!i ENT LITERllLLY 84 
.i IREGB Ir. . . LlTEtl.ALLY SER.# 
3 iREGCOUllr. . LITEiULL Y 

Bl OOOOH 2 Ltt<GHI . WORD ~i:MiltRCOPtAftND~) 

111 OOOOH 2 LENGTH . WORO M~HBER(CUNR~~iSYMROL) 

l7 OOOOH LEJH:R . . . . . . PRllCEl)JRE bYTE EXHR~AL(4) SJ t.CK= OOOOil 
2 LF . . . LITtRALLY l 2't 
2 LIT. . . LITERALLY ;> 3 4 ll4 

84 OOOOH 2 LOCCIP . WORD 1 '16 no 
Ill OU OOH 2 l'IACROPTR WORO EXHRtiAL( /5) 
Bl OOOOH 1 :-IAXCOL . BYTE EXTcR••ALC~O) 

11 OOOOH 1 .~. . . . . . . . . BYTE PARAMEhR 12 
38 OOOOH 2 N. WORD PA;(AIH T 1.:{ 39 
.] ~ OOOOH 2 N. WORO PARA~HT::R 36 
32 OOOOH 1 N. BYTE PARAMH c:I 33 
29 OOOOH 1 N. ilYTE PARAME:TUI )0 
8.5 000411 l N. . . . . . tH'TE P.<RAMETER ..\llTU:i.'IT .LC 86 j9 '!2 
Bl OOOOH 1 NEXT Ch . . . . . . BYH F.Xft:;WAi...Ci:>'i) 
81 OOOOH l NOERROi<.. . . BYTE EX TtRNAi..( 1 L) 

111 OOOOH 1 NOOPER . BYTE EXTERo'lAL(bl) 
3 1mOVUlCl1UllT. LITERl\LLY 
:J NllOVERk ID Eull. LITf.t<ALU' 

Bl 0006H 2 OFFSET . . . WORO MEMBERr0PLR~NUS) 
81 000611 2 OFFSt:T . . . WORD ~i:MUERCCURRiNJSYM~OL) 

84 OOOilH 2 OFFSETAflilR . . iiORO l\l 109 lJl 144 1~6 1 !l .'. .!Ol 



- ~ ~ llmilll! ..... ~ - lllill!iililili iilii .. .--w lliiiliiiili! ...... .... ~ ~ ~ ... .... .... 
PL/M-tl6 COiiP llcR HU: iltJf PUf '!,)IJlJI t: l "/ ·, f 'l ;>:. -

14'1 OOOltl Ol't-Sll!ull "., fl f:)i. ft,(.<-L( ;J) ., f I'' I 
14 'I 000011 (jffSLfJ \;. :HTE fXTt1(:,.~L( Jl) ' l 16J 
~tl OOOOll Of'i:'.HlF X. PROLt:)JRf cXf::" l.~L( t·J) ) f .\Lt: = C ll f) 0 ti 

~6 OOOOH UPl~Jit!ClllOt. p iW( L .HJ i(L c:X f' "··~A·_( 1 !!) ST ,\Cr<=Ou01tl1 
60 oooou OPfflPR J.Nf • . pqQf,~DURE ":( r .: 1cl kl ( 2 J) .,; I 1' l:i< =O 0 O:; IJ 

!>4 OOOOil OH NS'lURCL . PRJLt:)JRE ,: X f = .cl .H ( J 7 ) S l • L. K = 0 ll 11 '.~ Ii 
6L OOOOfl OP UJ S 't t.l1 tll . P~OCt:)JRt LXff11\IALC2l) '> f M-:K=UUOilli 
tl l OOOOH 36 OPtR,.tHJS . . STRIJC TURr: i.;(1(Af(4) ::XTL°'l<,;l.(8?) 

3 OPi:RWOS rnuc . llfEKALL't R 1 
41 OOOOH OU THtXd YT E . PROCdJRt IX Ti :Hl1<L( 12> Sf ilf.K=OOOilrl 1 ()6 
44 OOOUH ourp~rnrtiv1r- PROCt'flURt: EXT r :{ ~i 1,l( 1 J) '· f ,'.\CK =Oi10:ll1 
47 OOOOli UUT'iYMnOlf\VTL. l'RDCc'lLlRE EX f C fl:H, LC l 4 ) ST~U'.=000011 

~ OOOOH OUTTtX T. PROCUJf<E tx Tb<NAU 0) STA(K=UOOOI! 
'I'.> 0004H 2 P. . . . . . . . . WORD PAR.<!H:T~{ AU T lJ !, ,. T _. C !JO 'H 'lti ')') 

100 1 0 l l ll' 
tl 1 OOOOH I l'l\GESJLE liYTE EXTCR,~_.L('>6 l 
tll OOOOH l r.,ss . . B'tTE EXTERl..\L( 30) l'.>O 114 l'.l 4 
Ill OOOOH 240 PRi:FIX . . . . . . i3YTf: ftRRAYC?40) CX I ltdl fd. ( h 0 ) 206 
81 OOOOH l PREFIX.-'TR. . . . . llYH E X H R ilih ( t.1 > L06 207 
tll OOOOH l PRHITOl:V 1(i:. llYT E F.XTE:R;JAL( '.> 3) 
111 OOOOH I PR INTO I~. . . . BYft EX Tt II NA L( 4 7) 

111 OOOOH i'RHHSl<I fCllO/-F dY IE E .<TcKHALC4 q) \ 
l PROC . . . . . LITEIU\LL'f 70 23 32 35 )ll 41 4~ 

47 50 :) 2 54 ~6 5 fl 60 62 t:i4 66 
68 70 72 74 71. 7 <J 104 1()3 I Lb l 37 

1't 0 148 173 19) 212 216 219 
11 oooou 2 PT . . . . . WD!lO PARAMtTLR 12 
84 000 HI I RECOKOLG . . BYTE I\ T 110 
64 i{fCOR)lIMJT. LITHllLLY l 2tl 
114 OOOAH 1 KECOROTYPf . BYTE AT 143 157 l !l l 2u I 
84 000(,H 12 RECTVPOTAP. . BYTE ARRAYC12> Dt. T ii q;> 

84 OOOOH 12 RHTYPITAb . iHJE ARRAYClL) [)AT A B'i 
llS OOOOH 34 RECTYPTAll. . PROCtl)URE llYTE ST4CK=C0041i l4J l'.>7 l u l 

201 
L RHNT. . . . LITER!\LLY 

66 OOOOH REWitlOSOURCE PiWCEl)URt: i:XL'1.'lAL(2J) 5 T ACK=OOOOfl 
29 OOOOH 2 s. . . . . . WORD PARA'1Ef;::R rn 
96 002BH I SI . . . . . BYTE 'J7 11)1) 

'16 002CH 1 52 . . . . . BYTE qq 102 
tll OOOOH 12 SAVESOURCf: . flVH ARIHY<l2) EX TLRi.AL( S;>) 

14q OOOHI 1 SEGtiIGh. BVTf EXTERNt,L( 33) AT 16 0 
149 OOOOH l S[GLO\.l . BYTE EKTERllAL( 33) .i T 161 

J SEG~11i TT. . . . . . LITERHLY 
113 OtAqH b8 SEGM!JV IE ?RclCtJiJRf S fi\CK =Oflll\h 2Cl4 .d'.i 236 L. J 7 

j SEGMCOUNT. . LITEIULL 't 
Ill 0004H 2 SEGHE'l f. . . . wORO ~t~BfR(JPcRA~OS) 

tl 1 00041l 2 SfGMEll T • . . WORD MEMBERCLURRE~fSVKUOL) 

.J 5HTYPEfHT . LIH:.<ALLY 
3 SEGTYPcCOutH LITERALL'f COPYRIGlff © 1981. 1982, 1983 

tll OOOJH 1 SFLAG. . BYTE ~tM~lR(1PtR4U05) DIGITAL RESEARCH 11 l 0003H 1 SF l ~G. . . . BYTE rlt MB~ RC CIJr(R t :n s 't rlf' nL) 
111 OOOOH 1 SH1FWl11. . . iHTf: EX Tt:R<li\L( 51) P. 0. BOX 579 
tll 00001! ao SOU~CEi.!llf. . JYTE 4RRAY(il0) E XTC:<1MLC58) PACIFIC GROVE. CA 93950 11.l 000011 12 SOURC!'llll1H' . flVTE Af<RAY (12) EXTLICUL(Sl) 
Ill OOOOlt 1 50URCEt>TK. . UVH EXTi:RN."tL( 5q) SER .... 

2 SPACE. LlTERALLV -tr_.,.,.._...-- .. 

tl l 000011 2 SSCJP. . . W01W EXTERNAL( H) 



PL/M-t16 COMPlliR t1Z ;l OUTPUT 1i1JtllJLc. 

4 SSDH·\ . . . 
111 00001! SSPt:C. 

4 SS \IALUt. . . . . 
114 0002H 1 STt-RTft.JIJ,W . 

148 01441i 101 STARlRl:CiJRD. 
4 STARTTYPE. . 
2 srnuc. . 

81 0002H 1 STYl'E. . . . 
I! 1 0002H 1 SHl'E. . . . 
1!4 0006tl 1 SUrl. . . . . 
';15 0022H 42 SU ITC Ii fl I litil 0 Ii. . 
1:11 OOOOtl 1 SY MOL Of VICE 

3 SYMBlll11E All . 
3 SYl'lBllLSTklJC. 

ll 1 OOOOtl 2 S Yl'dH /lb A 1JR . 
5 OOOOH 2 T. . . . . . 
2 TAB. . . . . 
8 OOOOH 2 lf:XTA'IH. 
2 Tlli:IWO . 

111 OOOOH jO TITLE. 
!H 000011 4 TOKEI~. 

2 TRUE . . 
219 00041i l TYP. . . 

1:11 OOOOH 1 TYPE . 
J TYPEflT T. . . 
3 TYPEC1UIH. . 

26 000011 UPPER. . 
I! 1 0002H 2 VALUE. . . . 

104 004CH 13 WR JTEP. YT . . 
101:1 005 'Jll 140 WRl TlRlCORD. 

MOUULt INFORMATION: 

coot AntA Sile 
LU~~IANI AREA. SIZE 
VAKlAtllE AREA SIZE 
MAXIMUM SIACK SiZE 
611 LINLS READ 
0 PRO~RAM E~RORCS) 

tNO OF PL/M-86 CO~PILATION 

0 2 AEtl 
0018H 
0 0 20 ll 
002211 

. . 

. . . . 

. . 

. . 

6860 
240 
450 
HD 

. 

. 

. . 

. . 

. 

. 

l[J/~/d! 

LT ft1{ALl_ Y 
uYft f .I. T ..:fl :l,1L( '• 5) 
LHfKALLV 
tlY TE I:. 2 21J ? .,. 

' -
t'ROCE1LIKE S f;\C "= 1l'll 6il 2.:. 7 
LI TEltHL 't .!4 1~7 

L!TH~LLY H 
BY Ti' Ht:lUi:k(1J?t:R;./JOS) 
IHTE lo!El"OER(CUR.<.i: nsni:'OL) 
llYH 111 ll 4 llS 
f'ROC:dURE STi.C:i<=0:11J4rl 109 
3YTE EX TcR ~li'.L( '.>4) 
LITERALLY 
L!HRALLY 81 
WORO EXTEk:-JALC&O> 
.IORO P~RAetilcP 6 
LTJf:KALLY 
WORD PARAMUl:R 9 
LlTfKALLY 37 128 150 EB 174 176 

196 225 
ti'tft ~RRAYOO) fXTLRllAL05) 
S TRIJC TIJRE EX TEKtlAL( 64) 
L Ifl:KALL Y 152 
BUE PARAMtltR AU TUMA TIC 2i0 a2 2/_ j 

BYTE MEHdERC TOKE:i) 
LTTERALLY 
UTEtULLY 
PiHlCt:IHJk£ BY Ti EXH:Ri<AL( 7) SUCK=OOQ01i 
WORD flE111lER( TOKf:O 
PROCE)lJRE 

IL4 
PROCEOURE 

169 179 

srACK=OOOBH 11 7 

sr ACK=OOOCtl 130 
188 l ') <J 

COPYRIGUT 0 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 5H 
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120 121 

142 14 6 

·~ . '~ - l" 

l ')4 

123 

154 



ci,..A~rd:SS}~(J,)IJ~ 

lSlS-ll l'L/M-86 V2.0 COl1PTU.illlll fr iHlOlJLE EXP.<ES 
OHJtLT MUOUlt PLA:co IN tXPl.OJJ 

- iiliiil! - ~ 1 ,, I ._,I H ! " ; • -, 

CllMPlltK lNVOKt:O 13'(: :Fo: EXP11.;•L11 Oft1U.; l)pfl,Hlt(2) UAIClllJ/'.,/31) p,,;;: .. LIHl:(lrJQ) x.,:_,-: 

1 
Hitle C'EXPrtE5S1011 .Wl>ULE•) 
expres: 
doi 

•I 

'* 

:nodt ft ~d 
aoditied 
madlfled 

4/8/31 
4/£4/81 
8/l'l/81 

R. Silberstein 
R. Silberstein 
R. Silberstein 

COPYR!GHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER.# ______ _ 

This is the module tD evaluate expre5slons und 
instruction operan:Js. fhe entry suuroi,t in es are: 

*' 

EXPRESSION Cresultfleld) byte 
OPiRANO byte 

The expression suorDutlne evaluates a numeric or 
Memory expression. fhe "operand" roiitine evalates 
a slnule instruction operand. Both roiitlnes return 
FALSE if an error ls foiind 1 otherwise true. 

$include c:t1:macro.lit) 
$nolist 
~include c:fl:expr.x86) 
$nolist 
Slncliide (:fJ:ermod.ext) 
$nalist 
$incluoe c:tl:ex~lob.ext) 
$nol tst 
$IN:LUDE (:Fl:SUJR2.tXf) 
$nolist 

- - -



Pl/M-H6 COMP!lER 

$ej "ct 
'************** Jlobal vuriaDles: ••••••••••••/ 

69 dcl 
ma:<le11 1 it .5' •• /t 
par level byte t I• 
stck(600) byt et It 
sa11estdcl< addr 1 '* eKpresserr b yt e 1 I• 
noforwaro byt et I• 
l;racketlegal byte, I• 
udefflt1g byte; I• 

maK no of nest e·J >J<1rent11 .. sis *' c1.1rrent no of p,,r.:,nth<?sis l~vel •I 
lC>cal stack Within module *' save of inithl entry st 'JCk H 
error flay *' true if undeflnt>d symbols to be n·~Cl l ec t i;.1 
true if 
true if 

track et expression is leJ~l 
an udefine<:I el e1.1 en t found 

COPYR1GHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P, 0. BOX 579 
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*' 
*I 

l 'JI , I, J 

•I 



- -
PL/M-H6 CO~Pll~R C:XP1HSSI1Jll Mul)lJLL 

$ eject 
$include C:fl;unf.t~x) 

!••••••••••• "bNF"-•xPressfon synliK ••••••••••••! 
I• 

p::= 
1::= 

E xor 
A and 
not tl 
I' e q p 
p t T 
T * H 
- H 11 

A I I 
N 11 
I I R 

I I 
II p 
II I 

t M 

E or A 
N 

p lt p 
- J 11 
I Ii II 
I I s 

s::= <over>: F II f 

t I .. 

11 p le p II p gt i' II p 

T 
T mod M II r s.h1 ti 11 r 

f::= F ptr B II :.~11 ll II offset B 11type11 11 
length B II last e 11 8 

&:: = C E ) II [ bracket-expression ] 11 I 

1e P. 11 

shr M II 

I::= varaible II • n<Jmber II Dllmber 11 label 11 strin,i 
<over>::= segment register 

= Cstringlength < J) 

•I 

P ne p 

II 

COPYRIGHT© 1981, 1982, 1983 
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P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

I I 

SER.# ______ _ 

- - .... 
lt)/~/tiJ 

i' 



?L/H-86 COMP!LER ~XP~ESSIQN ~~OULL l~/~/cll 

70 
11 
12 
n 

14 
IS 
16 
11 
18 

/9 
!lO 
IH 
112 
113 

84 
85 
86 
87 
88 

96 
'H 
'l8 

100 
101 
102 
103 

109 
110 
111 

112 

1 
2 
2 
2 

l 
2 
2 
2 
2 

1 
2 
2 
2 
l 

1 
2 
2 
l 
3 

2 
2 

1 
2 
2 
3 
3 
4 
4 

3 
2 
2 

1 

$eject 
'************ mlchelluneous subroutines: •••••••••••/ 

exprextt: proc (dummy); 
dcl dummy Dyte: 
st4ckptr=s~vestncki 

encl exprexiti 

errorexit: proc; I• return if wrong synt~x t/ 
dcl uummy byte at (.uaefflag); 
expresserr=false; 
call exprexlt(dummy); 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCfl • 

end errorextt: P. 0. BOX 579 
clearoperand: proc(p)I PACIFIC GROVE, CA 93950 

dcl p uddress 1oper based p operandstruc; 
CALL FILL CO, .DPER.DASEl~lEX - .lPER + 11 P)I 
O,ER.BASiINOEX = NonvERRIOEBlJ; 

end clearoperandl 

I• routine to test if current token is member of a yiven 

SER.# ______ _ 

set of special characters. 
Entry parameters: buse 

numbel = 
pt 

exitvalue if token is 1. member .of set· 
no of elements in set 
pointer to list of <ilements 

Exit value: routine= 
routine= 

Offh if token not member of list 
base+l if token is element t. 

token ls skipped •I 

specmember: proc (base 1 numbeltPl) byte; 
jcl (base,numbel 1 i) byte1pt address.list based pt (1) byte; 
t=Offh; 
do while (i:=ttl) C numbel; 

if specialtoken(list(i)) then$do call scan; return baseti; enu$lf; 
en<1$while; 
return Offh; 

end sPecmemberi 

I• Routine to test if current token is member of a given s~t of 
operators. 
Entry/exit ; see "specmemDer 0 heauer t/ 

opmember: proc(b~se,numbel,ptl byte; 
dcl (base 1 nurubeloiobvteval) byte,pt address1list based pt Cl) byte; 
if token.type = operator then$do 

i=Offh; 
do while (i:=itl) C numbel; 

byteval=token.valuei 
ff byteval=list(l) then$do call scani return basetl; endiifi 

end$while; 
end$ifi 
return Offhi 

end upmember; 

I• test if both operands are numbers, if not, error •I 

nunbtest: proc (ptl1Ptr)i 



- - - -
Pl/M-86 LOM?IltR 

113 
ll't 
115 
116 

117 
118 

119 

llO 
lll 
t.a 
ll4 
126 
ll8 
l l'l 

HO 
1 Jl 
1 :n 
1.H 
I J5 

}:;6 
lH 
U8 
HO 
l't2 
l'tJ 
l '*4 
l't!.o 
146 
147 

l't9 
l!.oO 

l!.ol 
l!.o2 
1 ~.d 
l '>4 
l !.o5 
1 !.o6 

1 !>7 
1!.o 8 

2 
2 
l 
2 

l 
2 

z 

2 
3 
j 

3 
3 
j 

3 

2 
l 
l 
2 
l 

1 
2 
2 
j 

4 
4 
4 
4 
4 
4 

2 
2 

1 
2 
2 
l 
2 
2 

1 
l 

d c l (pt 1 •pt r) .'l d Li r "s s • ( l e f t o o; s e cJ ;> tl , r i Jl h ;, d 5 cl ., l r) o •"' r .;nu st r Li c : 
if {l,.ft.slypP <> number) or (rt>itn.sty;>" ('> numL.-r) tn<?n 

call errurexit; 
end numbtest; 

I• find resultiny ~ymbol type as result of ~n adJition .or 1 

subtraction, test if ille~al types •I 
typefind: proc (ptl 1 ptr); 

dcl (ptl,ptr) ~dJress,stype oyte 1 

Cleft based ~tl1riJth based ptr) operandstruc: 
dcl err lit ·07fh'1 

crosstab(9) byt.,. dataCnumber 1 variabli!,lat,v~ri~~l~,err 1 Prr, 
lab1err1err>; 

lypeno: proc(~yp) byte; 
<.icl typ byte; 
if typ=numuer then return o; 
if typ=vJriable then return 1; 
if typ=l~b then return 2i 
call errorexit; I• illegal memoer of ~Apression •I 

end t,vPeno; 

stype=crosstubltypenoCleft.stype)•3ttypenoCrtgth.stypa)1; 
if stype=err then call errorexit; 
left.length=left.lenyth+rigth.length; 
left.stype=stype; 

end lypetlndi 

I• t4ke care of se~ment specification in front of variQbles 
syntax: <over>: variQble, <over>=ES/SS/OS/CS •I 

segover: proc(µt) byte; 
dcl pl address,segreg based pt byte; 
if (token.type=reg) and (token.descr=dwrd) thenido 

if neKtch=·:· thenido 
segreg=token.valuei 
segreg=(sh1Cseyreg 1 segtypecount) and s~gtypeoit) 
call scan; I• skip segment register •I 

or segmbft; 

call scan; I• skip : •I 
return o; 

endHf; 
end$i t; 
return Offhl 

enJ segoveri 

I• create a number operator •I 
createnumber: ~roc(p,n); 

dcl p dddress 1 n qdJr 1oper based p operandstruci 
call clearoperand(.oper); 

COPYRIGHT© 1981.1982, 1983 
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oper.stype=nurnoer; 
oper.offset=n; 

SER.# ______ _ 

end createnumber; 

I• get current idcntificator1 perform symboltlble lookup 
set undeflned-symboi-fl~g if symbol not defined, 
treat undefined symbols as numbers •I 

finditem: proc (pt); 
dcl pt address,left based pt operandstruc,symbptr address,i byte; 

- - .... -
., 



Pl/M-tl6 COMPIL~R LXPRt:.SSTflfi "'WlUtl tr/~/dl i.- ·~ ~: L ., 

}59 
161 
162 
lb3 
164 
lb5 
161 
169 
110 
111 
113 
174 
115 
1/6 
117 

l!lO 
181 
183 
1 tl5 
1116 
187 
11111 
Ill'> 

l 'JO 
1'11 
192 
l 'H 
194 
195 

1 <J6 
l'H 
198 
200 
202 
204 
206 
207 
206 
209 
ZlO 
Zl2 
Zl3 

2 
3 
3 
3 
3 
3 
j 

4 
4 
4 
5 
5 
5 
5 
5 

4 
4 
5 
6 
6 
5 
5 
5 

4 
4 
4 
3 
'2 
2 

1 
2 
2 
l. 
2 
3 
3 
3 
2 
2 
2 
2 
2 

if token.tyne () ident then$do 
call clearop•r~na(.left); 
left.stype=token.type; 
left.sflaq=token.descr; 
left.offset=token.value; 

else$do 
if flndsymbol(acclen,.accum(O)t•SYmbptr) then•do 

call getattributes{symoptr •• left); 
i=lett.styp,.; 
if Ci=neylected) or Cl=doubledcfined) ur (i=~defsy~b) then,do 

udefflaa=true; 
left.stype=number; 
eKpresserr=false; 
call errms~(udefsymbol); 

endHft 
else$do 

I• s~mbol unaeflned - test if it is to be uneylectedu $/ 
eKpresserr=false: 
if noforward then$do 

if not newsymbol(acclen,.accu111,.syillt>ptr) lhenido -----------------, 
call erroreKi ti 

endHf; 
left.stype=neqlectedi 
call enteraltributes(sy111bptr •• left); 

end$ if; 

call errms~(udefsymbol)i 
udeffl4g=true; 

end$ lf; 
end Hf; 
c11ll scan; 

end finditem; 

COPYHiCHT@ 1981, 1982, 1983 
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I• recoynize the different symboltypes for the !I (identicator) 
subroutine •I 

symtyp: proc(pt) byte; 
dcl pt address, left based pt operandstruc,i byte; 
if specialtoke11('$') then return o; 
if specialloken(•.•) then return t; 
if token.tvPe=string thenSdo 

if (acclen > 0) ~nd Cacclen < 3 ) then return 2i 
return 4; I• error •I 

endH f; 
call finditew(.lef t); 
i=lett.stype; 
if Ci=pseudo) or Ci=oper•tor) or Ci=spec) then return 4; I* error •I 
return 3; 

end symtypi 



- -
Pl/H-86 LOMPJ.l[R EXPRESSJU~ ~nOULL lJ/'>hl 

214 1 
215 2 

216 2 

211 3 
2HI 4 
i!l 9 4 
uo 4 
2Ll 4 
2<'.3 5 
224 5 
us 5 
?.26 4 
227 4 

228 3 
2l9 4 
230 4 
2H 4 
2H 4 
2H 4 
2 JS 4 
236 4 
238 4 

239 3 
240 4 
2't2 5 
2't3 5 
2't5 5 
246 5 
2't1 5 
248 5 
2't9 5 
250 4 
251 4 

252 j 

254 3 
255 3 
256 2 

257 l 
258 2 
259 2 
261 3 
263 3 
264 3 
265 J 
267 3 
268 3 

!•••••••••• subroutines for each "~Q~-Tt~~r~~L" ••••~•••••! 
I•••••••••• in "6NF" svnta~ ••••••~•••! 

J.I: proc (pt) reentr;;nt; 
Jcl pt addrass,lef t based pt oper~ndstruc, 

doublebvt addr al (.accum(0)),s1veD byte; 
do case symt1pC.left)l 

do; I• $ •I 
left.stype=l.:1b; 
left.sf l;:,fJ=wra; 
left.offset=cfp; 
if cse\_lsPec thenl>do I• pick up current seC),nel\t specification •f 
left.sflay=shl(csegtype 1 segtypecount) or seJmDit or wrd; 
left.segment=csegvalue: 

endHt; 
call scan; I• skip $ •I 
end; 

do; I• • number •/ 
call scan; I• skip • •I 
call flnditem(.left); 
if left.styoe <> number then call errorexit; 
left.stype=variable; 
lett.se9ment=curdseg; 
left.sfla')=shl(rds,segtypecount) and se')lypebit; 
if dspec then left.sflag=left.sflag or s~~mhit; 
en di 

do; I• strinq •I 
if acclen=l then$do 

call credtenumnerC.left,1ccuM(O)J; 
elsel-do 

saveb=accum(O); 
accum(O)=accum(J); 
accum(l)=saveb; 

COPYRIGHT© 1981, 1982, 1983 
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call createnumber(.left 1 douhlebyt); 
end$if; 

PACIFIC GROVE, CA 93950 

call scan; I• skip string •I 
end; 

SER.# ______ _ 

do; end; I• number,label 1 variable 1 re~ister *I 
call errorexi t; 

endScase; 
end II; 

ea: proc (pt) reentrant; 
acl pt address 1 left based ?t operandstruci 
if specialtokenc·c•) then$do 

if (parlevel:=parlevel•l) > maxlev-1 th~n c1ll errorexit; 
call scan; 
call EEC.left); 
if not speclaltoken(•)•) then call errorexit; 
parlevel=parlevel-li 
call scan: 

·- - -



Pl/M-Ho COMP!LER txPRESSiliN llOOULt. 10/~/,il 

l69 3 
2 /0 3 
211 2 
213 3 
2 75 3 
276 3 
211 3 
21!1 3 
279 3 
21! l 3 
2!12 3 
2 !13 2 
2H4 2 

2ll5 l 
2il6 2 

2ll 1 2 

2H9 3 
290 3 

2':11 4 
292 5 
2'14 5 
295 5 

296 4 
2'H 5 
298 5 

299 4 
300 5 
3 01 5 

302 4 
303 5 
304 5 

305 4 
306 5 
308 5 
309 5 

310 4 
311 .3 
313 3 
314 3 
315 4 
316 4 
317 4 
118 4 
319 4 
320 4 

Hl 4 
322 3 

return; 
end$ if; 
if specialtoken(leftbrackel) thenldo 

if not trdcketle~al then call errorexit; 
bracketleqal=fdlse; 
call scan: /* skip lef lbrack~t *' 
call clearoper~ndC.left); 
left.stype=numLer; 
if not bracketexpr(.lefl) then call crroreait; 
return; 

end$it; 
Ci:ill !J.(.}eft)i 

end OB; 

FF: proc (pt) reentrant; 
dcl pt address.left based pt operandstruc,riJth opcrandstruc 1 

operlyp byte 1 val addr; 
if (opertyp:=opmember(0 1 5,.Coseg 1 ooffset1otype,olen1th,olast))) 

<> iltfn then$•1o 
call BBC. left); 
do case opertyp; 

do; I* SEG *' 
if (lett.sfla~ and segmbil) = 0 then call errorexit; 
c~ll crealenumber(.left,left.se9ment); 
end; 

doi '* OfrSET *' 
call createnumber(.left,left.offset); 
end; 

do; I• TYPE •I 
call createnumber(.left,left.sflag an1 typebit); 
end; 

doi I* LENGTH *' 
call credtenumberC.left 1 left.lengthJ; 
end; 

doi I• LAST */ 
if (vall=left.length) = 0 then Vdl=l; 
call credtenumber(.Ieft1val-l); 
end; 

end$case; 
else~do 

call BBC.left); 
do while opmemberCO,l,.Coptr)) <> Offh; 

call Bu(.rigth); 
left.stype=ri9th.stype; 
left.se9ment=rtgth.segment; 
left.offset=rigth.offset; 
left.baseindex=rigth.baseindex; 
left.stlag=Cleft.sfl~g and typebit) or 

end$ .. hile: 
end'Hff 

COPYR.GHT © 1981.1982, 1983 
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(rigth.:;fl<i<J anct 
Cn<:>t tv1>ebit)): 



- - -
PL/M-ll6 COMPILER fXPRcSSION MUOULt lU/)/e; 'J 

J.U l 

324 1 
325 2 
JL6 l 
321! 3 
329 3 
JJO j 

331 3 
333 3 
J.H 3 
B5 2 

336 l 
H7 2 
Bil z 
HO 3 
341 3 
H2 3 
H4 4 
H5 4 

3'tll 3 
H9 J 
3!>0 z 
3!>1 I 
352 2 

353 z 
3.54 l 

3!>5 3 
356 j 

3H 3 
3!>8 3 
359 J 
360 4 
361 4 
Jbl 4 
363 4 

368 3 
369 3 
no 2 

Hl 1 
312 2 

313 z 
3H 2 
J/5 3 
J/6 3 
311 3 
379 4 
JllO 4 

end Ff; 

SS: proc ( µt) rf!ton trdnt; 
Jcl pt addr~~s,left based pt operandstruc,sd~r~~ byte: 
if se~over(.se~reg) () Offh then~do 

call FFC.ltoft); 
left.sfl.,g=(l<>ft.sflag and (not seJtyPei.il)) or s~.Jr,,;; 

left.bastoindex=left.baseindex dnd (not n~~verri~~~it); 
else$do 

call FH.left); 
end$ it; 

end SSi 

MH: proc (pt) reentrant; 
dcl pt addre:ss.Ieft based pt !)perandstruc.opertyp byte: r---------------­
if (opertyp:=specmember(0,2 1 .("•-"))) <> Jffh thenido 

c<ill MMC.left>; 
call numbtest(.left 1 .left); 
if opertyp=l the11$do 

left.offset=-left.offseti 
end$ if; 

COPYRIGHT© 1981. 1982. 1983 
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endJif; 
end HM; SER.# ______ _ 

IT: proc (pt) reentrJnt; 
dcl pt address,left based pt operandstruc 1 ri1th operandstruc 1 

opertyp byte,(leftval 1 rigthval) ador; 
call MMC.left); 
do while (opertyp:=specmember(o,2,.c·•/")) and 

opmember(2 1 3,.Comod,oshl 1 oshr))) <> Offh; 
call HHC.rigth)i 
call numbtest(.left 1 .rigth); 
leftval=left.offset: 
rfgthval=rfgth.offseti 
do case opert yp; 

leftval=leftval•rigthvali 
leftval=l~ftval/rtgthvali 
leftval=lettval mod rigthval; 
if rigthval>O and rigthval(l6 then laftval=shl(leftval 1 rigtnv~l); 
if rigthval>O and rtgthval<l6 then l~ftval=shr(leftval 1 riJthvul>: 

endScase; 
left.offset=leftval; 

enaS while; 
end TT; 

PP: proc (pt) reentrant; 
dcl pt address,left based pt operandstruc.rt~th operandstruc, 

opertyp byte; 
cd l TH .left); 
do while (opertyp:=specm2mber(0,2,.c·•-•)J) t~ Ofth; 

call TTC.rigth)i 
call ~ypefind(.left,.rigth); 
if oportyp=O th9n$Jo 

left.offset=left.offset*rigth.offset; 
elselodo 

- - - - -



PL/M-1!6 LOMPll(R EX~RESSTOH HOJUL~ 

3112 4 
31!3 " Jil4 j 

31$5 2 

31!6 I 
3117 2 

3111! l 
3119 2 

3':11 3 
3'J2 3 
3'H 3 
3':14 3 
19!> 3 
3'16 " 3'Jl " 398 4 
3'J9 4 
"00 ". 
'tOl " 402 4 
't03 3 
'o05 J 
'o06 3 
407 2 

"08 1 
409 z 
410 2 
412 3 
413 3 
"14 3 
'tl 5 3 
'ti 1 3 
418 3 
H9 2 

420 I 
421 2 
4L2 2 
423 2 
H4 3 
4£5 3 
426 3 
'tl.1 3 
4£8 2 

429 I 
430 2 

431 2 
't32 2 
B3 3 
4H 3 

left.off5et=left.offset-rl~tn.offs~t; 

end$ if; 
end> while; 

enJ pp; 

RR: proc Cpt) reentr~nt; 

dcl pt address 1 left based pt operandstruc,riJth operinJstruc, 
opertyp byte 1 (leftval,rtgthval) ddari 

call Pi'C.lett>; 
if (opertyp:=oprnamber(0 1 6 1 .Coeq,olt,olu 1 01t 1 01~,one))) <> Offh 

call Pt'C.rigH1); 
call numbtest(.left,.rigth); 
leftval=left.offset; 
rlglhval=rigth.offset; 
do case ooertyp; 

leftval (leftval 
left val Cleftval 
left val (leftval 
leftval (leftval 
laftval Cleftval 
leftval Cleftval 

end$case; 

rigthvalH 
< rigthval); 
<= rigthv4l); 
>· rigthval); 
>= rt;Jthval>; 
<> ri']thval); 

If LEfTVAL = OfFH THEN LEFTVAL = Offffhl 
left.offset=leftval; 

elld$if; 
end RR; 

NN: proc (pt) reentrant; 
dcl pt address 1 left based pl operandstruc: 
if opmemberC0,1,.Conot)) <> Offh then$do 

call NIH.left); 
call numbtestC.left,.left); 
left.offsel=not left.offset; 

elseSdo 
call RRC. left); 

end Sit; 
end NN; 

c 
i4A: proc (.pt) reentrunt; 

then$do 
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dcl pt address1left based pt operandstruc 1 rt~th operandstruc: 
call Nt.C.leftH 
do while opnember(0,1,.(oand)) <> Offh; 

call NNC.rtgth); 
call numbtest(.left,.rigth); 
left.offset=left.offset dOd ri~th.of fset; 

end$ while; 
end AA; 

EE: proc (pt) reentrant; 
dcl pt addrass 1 left based pt operandstruc,rlyht operandstruc 1 

opertype byte; 

call A.\( .left): 
do while (opertype:=opmemberC0 1 21 .(oor,oxor))) C> Ofth; 

call AA(.ri1ht); 
call numotest(.left,.rignt); 



Pl/M-116 LOMPll~R 

'd~ 3 
4H 4 
'dtl 4 
HO 4 
Ht 4 
442 3 

- -
(X~R~SSIG~ Mu~Ull 

if opertyp~=d thenSdo 
left.off!>~t=left.offset or ri Jht.otf,.~n 

elseSdo 
left.offset=Jeft.offset xor rt~ht.offs~t; 

end$ if; 
en Js .. r. 11 e; 

...,. 3 2 end EE; 
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Pl/H-86 LOHPlltR J'l/-,/JI 

't't4 1 
445 2 

446 2 
4't7 2 
4't8 2 
449 2 
4 50 2 

451 1 
4!>2 2 
't53 2 
't51t 2 
455 2 
4'>6 2 
457 2 
"59 3 
't60 3 
'<61 3 
462 J 
lttd 2 
't64 2 

465 I 
466 2 
lt67 2 
468 2 
469 2 
410 2 

411 1 
472 2 
413 2 
414 2 
415 2 
"16 z 

"11 1 
Ht! 2 

479 2 
41l0 2 
"81 2 
"112 L 
4113 2 
4115 3 
4117 4 
4811 4 
411'J 4 
'-'11 4 

........ ~ 

$eject 
'*****H'******** <1,\T.1 SlJ1lRJUr1 .• :s ~·***~"'""''~~"~?•/ 

re4lexpress: proc(pt); 
dcl pt aadress,oper based pt operandslruc, 

dummy byt~ at(.ud~tflag); 

S3Vestdck=stackptr; I• use local stack for r~@ntrJnt routin!s •I 
stackpt~=.stck(length(stck)); 
call EE,.oper); 
c~ll exprexlt(dummy); 

end reillexpress; 

express: procCµt) byte; 
dcl pt address,oper based pt operdndstruc: 
expresserr=true; 
Ud!ffl<ig=fal 5! t 
parlevel=O; 
call realexpress(.oper); 
tf udefflag then$do 

oper.stype=nurnber; 
oper.sflag=hytt 
op er .offset=O; 

endS if; 
return expresserr; 

end express; 

I• normal expression •I 
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expression: proc (pt) byte public; 
dcl pt address; 
noforwdrd=false; 
bracketleqal=falsei 
return express(pt); 

end expression; 

I• specidl expression - mark all undefined symbols as "neglected" •I 

noforwardexpr: Proc(pt) byte public; 
dcl pt address; 
noforward=true; 
bracketlegal=falsei 
return express(pt)i 

end noforwardexpr; 

OPE~ND; PROC BYTE; 
dcl exitvalue byte.pt address,oper based pt oparandstruci 

pt=.uperands(nooper)i 
e>dtvalue=true; 
bracketleqal=true: 
exitvalue=exprass(pt); 
if specialtoken(leftbracket) thenSdo 

if bracketlegal then$do 
call SCiHd 

exitvalue=exitvalue and oracketexpr(pt); 
else$do 

exitvalue=false; 

~ ,........ ~ ~ ~ ~ ......., ~ ~ ~ ~ ~ ~ ~ ~ ~ ,........ 



-
PL/M-86 LOHPILLR 

't'l2 4 
4'13 3 
4'14 2 
4'15 l. 

4 '16 1 
4'17 2 
4 'iB l. 
4'19 2 

5 uo l 
5 Ul 2 
502 2 
51) 3 2 

504 l 

end$if; 
enui if; 
return exilv4lue; 

Ufl OPlRl~O; 

OPtRANO: PMOC uYTE PURLJC; 
MOFONWARO = fALSfl 
.U:: TONrl OPf:iUlO; 

tNO OPlRAtHJ; 

NOfORWARDOPER: PROL UYTE PJBLTLl 
NOFORWARO = Taur; 
H TUR"l OPEIWO; 

t~J NOFORWAROOPER; 

end$module expres; 
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CMUSS-MtflKENCl LlSTi~G 

Oi.:f N AUOK SILE hAHf, ~rrNIJUTES, AN) REfEMENCES 

420 OHUH 70 AA . . . l'ROCUJRE KEL'H!'lqf s fi\(i\=00 J&ll OJ 413 
32 OOOOH 1 ACCLEN . uYH EXTER,JAL( 16) 167 l il 3 lH 2-tO 

32 OOOOH tlll ACCU"l. . . . . . . BYH AR~AY(;J:J) fXf~.<:i'LC17) 157 un 21 '> 
242 245 L<t5 L47 

2 AODR . . LITEKALLY ) l) lj lo 19 32 34 41J 
58 61 64 67 69 8j 113 11 a J:,.? l '>~ 

197 Ll5 2'd 2% JL5 Bl 3'>2 :) 7 i. Jal 4 O<l 
421 't 30 HS .. .,:. 47H 

48 0000!1 hl P 1111~ Ul1 c R lC PRflCtf)lJRE BYTE £: X T t: P. ;, n l ( 2 5 l HACK.=OOOIJ11 
51 OOOOH ASCIIChAR. . l'RGctillJRE BHf. EX Ti R:illLC.?b) STACi<=OOOIJH 
96 0008!1 1 uASE . . . . BYTE PARAIH:Tl::i< A:JTIJMHIC 97 lOo 
84 0008H 1 llASE . . . . BYTE PARA!-IETc:K AUTiHIAT J.C <!5 91 
32 OOOBH 1 BJ\SEHlOEX. . BYTE !'IEHOER(iJP,.:Rr,:JI)$) 

45L OOOSH 1 llASEl'lOEX. . tiYTE 14 t MU E R ( OPI:: il.) 
158 000811 1 OASE.1. ~rnEi<. . BYTE HE'lllERCLEfT) 
352 OOOtlH 1 bASEINDEX. . SHE 'ltM(jfR(Lfff) 
113 OOOSH 1 iUSEINDEX. . 8VIE MEMBEK(M Tl.TH) 
llJ OOOSH 1 llASEPWEX. . BYTE HEMBE R( LEH) 
152 OOOIHi 1 ttASEUrnE)(. . 8YTE MEMBERCOPtR) COPYRIGHT 10 H81. 1982, 1983 
21 !> OOOSH 1 u/lSEJtWH. . BYTE 'ICMllERCU:FT) DIGITAL RESEARCH 352 OOOSH J DASEINOEX. . BYTE M f. MB EK (RI [j T ti) 
478 00fl8H l UASEHIDE X. . tHTE He MllE RC UP i:R) P. 0. BC1X 579 
430 0008H 1 tlASEHJOEX. . BYTE 'IE Ml1 EI{( k IGl!T) 

PACIFIC GROVE, CA 93350 J1l OOOBH 1 UASEll'<UEX. . BYTE IHMUERCLEfl) 
421 0008H 1 llASEINOEX. . BYTE HEHBt:RCL:~r'f) 

SER.# J81 0008H 1 BASEltlOEX. . iHTE: MEHl.lER(lffl) 
't21 OOOBH 1 IJASEUWEX. . BYTE MEMBERCR l•iTH) 
430 OOOBH 1 BASflNOEX. . BYTE HEMBERCLUT) 
409 0008H l BASE INDEX. . BYTE HEMl.lERCLErT> 
286 OOOSH 1 tlASEINOEX. . BYTE HEMBERC1HG fH) 319 
Jll OOOllH 1 BASEl'IOEX. . SHE HEMBERCft IG TIO 
2!>8 OOOBH 1 BASEINDEX. . BYTE ME M13E RCL<:f T) 
HT OOOSH 1 llASEINOEX. . tlYT E HEMdEl{ClEHl 
118 OOO!JH l U.\SElNOEX. . BYTE ME11i:lER(i< Ili fH) 

286 OOOllH 1 BA SE IUD£ X. . BUE '4E:48ER(lf:l'T) 31 ') 
445 OOOBH 1 BASErnDEX. . BYTE MEHtlER(OPLR) 
325 OOOSH 1 !lASHNUEX. . BYTE 14flltiERCLEf-l > 330 
31!7 0008tl 1 i1ASETNDEX. . BYTE '11:1-!BEPCHGHO 
118 0008H 1 BASEINOEX • . BYTE HEHlltRCLEr-T> 

80 0 0 08 ll 1 dASEHIDEX. . BYTE MEHtiERC llf>i.iU 61 !J 2 
l 'J7 0008H 1 BASE rnoE x. . BYTE MEMBERCL::1'T> 

7 BA SERE GR lT . L!TEJ{ALLY 
1 llA SERE l.C OUNT LIJEt{ALL Y 

l.51 OJBOU 143 BB . . . . . PRCJCtDURE R EtN f!l 4.'H ST4CK=0026H 2i19 313 
315 

l6 OOOOH HRACl<E TEXPt{. PROCt:DlJRE BYTE £XTti<tJAL(6) STACK= OOOOll L79 
488 

69 0261H 1 BR1<CKETLi:GAL BYTE 213 L15 460 4H 481 485 
1 BR~GBJ f. . . LifEH•LLY 
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PLOl-l:lb COl'lf'iltR t:XP~.:ss:ro·1 :• GOUL E lfJ/';/d I' . -- •L i ~ 

3.UGCOlJIH. . LI Tf:: .H L LV 
't ~YT• . . LI f[;{ALL f 't'.);J 

'J7 0265H 1 3\'JEVn. llHL I I) 2 l'H 
4'> OOOOH 1 CH bYf( P~Rili'li:L::l 46 
'tll OOOOH I CH . . . . . fi\' f E PhRIL12Tbl 4 •) 
!>! 0000 H I CH . tlY J[ f' ARAMt. l L'l ::>? 
'>'t OOOOh 1 CH . uYT E PA:lAMd~.~ .,., 
3<J OOOOH I CH . tHH p ki~i<:1 i:T ;:::.~ 4 ') 
42 OOOOli 1 CH . 3Hl J> AR All cfi:R 41 
32 OOOOH 2 Cir'. WORD c.<Ti:RNAL( J) no 
1 'J OOlDH 33 CLtAf<Ol'E;UNfl . PROCEDURE ST .<f~ = OOOrH l'.:d 1s1 ~ /7 

] CODE . . . . LTTERALU' 
2 CR . . . . . LI rf,{~LLV 

1 '> l 0184H J2 CREAfE~Ul'luER PROCc:J JRE STl<Ci<=0014li 2-.2 24U 2')4 297 
300 303 JOtl 

11 IJ 000011 9 CROSSTllP. . . llHE llKRAV('l) 1)1\fA 13J 
j2 000011 l CSlGSP i:C . . BYJ E EX Tl::RNAL( 11) L2 l 
32 OOOOff I CSEGT\'PE . . S\'TE EXTERllALC':l) 223 
32 0()001-l 2 CS!:GV\llJE. . W'lRO EX TE R lULC 10) 2?. 4 
J2 OOOOH 2 CUR'lSEG. WORO EXHRUAL( 13) 234 
63 OOOOff 2 o. . . . . . . WORD Pi.RA"IETER b't 
57 OOOOll 2 o. . . WORD PARA'1UU 'Jd 
66 OOOOH 2 o. . WORO PARAl1£TtR 67 
60 OU OOH 2 o. . WORD PARAH EHR 61 

2 OCL. . LirERALLV 
66 OOOOH DECOUT . . . . . . PRiJCDURE r:x TE;{~inc 31) S TALK=OOOOll 

COPYRIGHT© 1981. 1982, 1983 j DELETEllS\'Hll. LITERllLLV 
32 OOOlli 1 DESCR. . . SYJ E '4E "!BE RC JOKE ti) l Jtl 16 3 DIGITAL RfSfARCH 
15 OOOOH 2 OEST . . . . WOR!l PARAHETE:l 16 P. 0. BOX 579 42 OOOOH OIC,IT • . . . PROCt:JLIRE iHTE EX Tl RN1\l( 21) :iT ACK= OOOOfl 

215 OOOOH 2 OOUBLEfJ\'T. . WORO EXH:RN4LC17) II T 246 PACIFIC GROVE, CA 93950 
3 DOUllLEDErfoEf). . . LirERALLY 171 

jl. 000011 I DSPEC. . BYfE EXTERNAL( 12) ?36 SfR. # 
IU OUO'tH 1 ou11:4y. . B'tJE PARAMETE~ AUTOMATlC 71 
15 026211 1 DUHH\'. . . . . . . BYfE u 11 

445 026<'.H 1 OUHIH • . HYJ E llT 44'.l 
't DWRD . . . . . . . LITERALLY 1311 

429 011Jrn 90 EE . . . PR;JCUURI.: REtNT Rl\IH SHCK=00~6H 264 443 
L cLSEJO . LITER4LL't 111 345 
2 ENUCASi:.. . . . . . LITERALLY 366 
2 lNODO. . . . . . . LTHRllLL Y 
L ENOFOREVcR i LI TE1ULL\' 
2 END IF. . . . LITER ALL\' 147 
2 ENDM1lOULL • . LI rERALL Y 
2 tNOrJFF ILE. . . . . Lllfl{ALLV 
2 END PROC. . . LITEJtALL\' 
2 ENDIJHILF. . . LUFRALL't 92 1l'1 

l ll OOOOtl ENTERATT~TilUTES. . PROCi:JURE EXTEl\NAU '\) ST AC I\= 0 0 0 011 181l 
51 OOOOH :':QUAL. . PROCEDURE ti\'TE [X H Rill.LC LH) STACKo:OOOOH 

119 ERR. . . . . . . . LITERALLY 119 131 
2'J OOOOH ERiH!SG . . . PROCt:'.>URc EXTEt<Ni\ll 7) STACK=000011 176 no 
29 OOOOH ] ERR NO. . . . dYTE PARAHETtR _)O 

H OU OCH 11 ERROREXI T. . PROCtDURE ST ~Ci<= IJ 0 O 8 fl 115 12 ti t:-12 l lh 
232 254 262 266 274 280 29) 

411J OL69H 1 EX lTVll.LUC:. . . . . BYTE 4 llO 48.:'. 4tid 491 494 
l OOOOli EXPRl:S . PROCEDURE ST J<.CK=OOOOll 

4'> I OtlBOH 6] l:XPR!:SS. PR[)Ci:OURI: ll\'TE STACK=OOJ2H 4(,9 475 48? 
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6'J 025t-H I EXf'~ES:>E1rn . BYrE 1f, l 7:. l !; 11 4'.:>.:I 46 j 
465 OllEfll 23 txl'Ri:S!)Illll . . . . P~OCt:pu1u: l '( f.; PU.1<.IC 5 T ;, r. K = 0 ();' IJ i' 

70 OOOOH 12 lXPih X IT . . . . . PROCcOURl: SJ .~er;=OOil4r; 11 4 •t'J 
2 f Ill SE. . LHEiULLY 76 I 75 180 L75 45't 467 46.J 

474 491 4'l7 
36 OOOGli 2 fC:llAuR . . . . . . WilRO Pl\RA~iTd H 

2115 Olt3fH ~47 ff . . . . . . PROCtJURE kEdHR .1111 S Ii<.Cll.=Of'J811 JlB Hj 
$6 OOOOH fILEAuUIH. . i>ROCc)JRE EXTE1rnHC2 l) SrtiCK=OOOOrt 
3'J OOOOH fill . . . . PROCEDURE EXH1WJ\l.C 22) Sl'~C;<=COOult ill 

1 !>7 01A41l 200 fl:IOITEH . PROCE!liJRE ST~CK=OOlln 208 230 
12 OOOOH fl rm s Y 116 uL . . . . PkOCEOURE BYTE Ex Tt:~tU.LC I) SJACK::OOOO'i 167 

2 fOREVEk. . . LITERALLY 
2 FORHFHO . . LITERALLY 

15 OOOOli GETATTKHUHS. . . PROCE'.lURE EXTftHlllL(2) ST:ICK=OOOOn 169 
60 OOOOH tifll. lOU T. P ROCf:l :.IRE l:XJEMIALC 2'J) STAC:J<=OOOOH 
63 OOOOH HE x2our. . . . PROCcDURt txTERNAL()O) ST ACK =OOOGll 
'J1 0264H 1 1. . . . 8YTE 100 1 OJ lUJ 106 

158 Ol61H l I. . . BYTE 110 171 COPYRIGHT GJ 1981, 1982, 1983 
115 0263H 1 1. . . . BYTE 86 87 88 91 

l'Jl 02611H 1 I. . . . . . . . . 8YTE 209 210 DIGITAL RESEARCH 
j IO ENT. . . . . LITEtULLY 159 P. 0. BOX 579 

214 02CCH 228 11 . . . PROCEDURE REPlfRl.tH STACK=0020H 283 
1 INOEXiHG8Il • • . . LITERALLY PACIFIC GROVE, CA 93950 
1 ltiOEXR[GCOUNT. . . LITEl<ALLY 
2 !HIT . . . . LITERALLY SER.# 
1 IREGBJT. . . LITERALLY 
1 IREGCOUIH • . . . . LITEULLY 
;, LAB. . . . . LITERALLY ll'J 126 218 

1511 OOOOH 9 LEFT . . STRUl:TURE 8ASEOCPTl 161 162 163 164 169 
170 l H 187 188 

4U'J OOOOH 9 LEH . SUUCTURt OASEOCPT> 412 413 4H 417 
421 OOOOH 9 LEH . STRUC JURE OASEUCP T) 422 425 426 
215 OOl)OH 9 LEFT . . . STRUCTURE: BASEO(PT) 216 218 219 220 223 

224 l30 2.)1 23J 2.)4 l35 .237 24.l 248 
JS2 OOOOtl 9 LEfT . STRUCTURt BASED( l'T) 353 356 351 368 
312 OOOOH 9 LEFT STRUCTURE l:lASEDCPT> 373 376 319 332 
3H OOOOH 9 LEFT . . . . . . . STRUL;TURE BASEO(l'T) J40 341 J44 346 
.l5& OOOOH 9 LEH . . . . . . . STRUCTURE iiASEOCPT> 264 217 218 279 281 
430 OUOOH 9 LEH . STRUCTURt iHSEO(l'J> 431 H4 437 440 
3117 OOOOH 9 LE fl . . . . STRUL;TURE BASEDCl'T> JllS 392 HJ 405 
l 'J7 OOOOH 9 LEfT STRUCTUU BASEOCPT> 2011 209 'i 
325 OOOOH 9 LEFT . . STRUCTURE tH.:iEOCPT> 3211 329 330 333 
118 OOOOH 9 LEfT . . . STRUCTURE 61\SEDCPTL> 130 1H 134 
286 OOOOH 9 LEFT . STRUCTURE !lASEO(PT) 289 292 2H 2'J7 300 

303 306 308 JU 316 317 JI 8 31 'J 320 
113 OOOOH 9 LEFT STRUCTURE 8.\SEO(r'JL) 114 

6 LF.fTilRi.f.l\ET. . . . LITEitALLY 271 49J 
31l7 OOOZH 2 LfffVAL. . . . . . WORD AUTOl1AT tC 193 396 3'H 396 399 400 

401 403 404 40'> 
J'>L 0002H 2 LEt'TVAL. wOito AUTOMATIC 357 J60 361 36.! 364 J66 

368 
421 OOOOH 2 LEtoG TH . WORD ~EH[H:il(RTGJll) 

32!> OOOOH 2 LEUG lH . WORO Ht:HBERCL::FT> 
HZ OOOOH 2 LENGJH . WORD Hi:lfoE1HlEfT> 
40'J OOOOH 2 LENGTH . WORD Hi:MBERCLEf-T) 
312 OOOOH 2 LHl:iTH . . . . . . WORD llEHBERCR !:;J/I) 
421 OOOOH 2 LE~GTH . WOllD Ht11!lERCLErT> 
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J:..2 000011 :.: LEl1GI H . ;..o,rn 1'~L i1ot .~( 1~ l .. ; T 1!) 

337 OOOOH z LEllSf P . \.10;{0 11 t :Hi ::'. ll (l : r f) 
152 OOOOH 2 Lfl<Gf II . ~.Ji),{0 'I d1ll L 1H L u· i ) 
430 OOOOH 2 l£ ••GIH . woirn ME I-Hi E R ( ,( T.., 11 T ) 
JI! 1 OOOOH 2 L£ NG TB . .W0,{0 HtMbok(Ltt'T} 

32 ouoou 2 LftJGTll . W0,{0 :1 UU Ei<( f,.~ ,:.( ,.;j;i <;) 

2116 OUOOH 2 l i:t~G lH . .. nRO 'lt"Htf<(tl fGTu> 
2tl6 OOOOH 2 Lti.Gfli . . . . . . wOKO llEM1El<Clf:.' f) jf)j Vl6 
4JO OOOOH 2 LENGTH . WORD He Ml1E H( Ltr f\) 
251! OOOllll 2 LftHiTH . w:JRO '1t'l'11:R(Ltd) 
21:.. OOOOli 2 l£1~GrH . \IOll.O Ht HtlC•<CLl:r r) 

LENGTl1 . dlHUI~ 4 't1 c crtm, 8h ;i. -o \/. ~ tlO OOOOll 2 LEllGTH . WORD 'IE'1UEit((i~:r.) 

l '17 000011 2 U: NG Jll . wOltO HtMBi:lt(LErT> 
COPYRiGfff © 1981. 1982, 1983 4:,2 OOOOM 2 LENGJH . WOKO l1tM1H:i<(Ur'tU 

!:.ill OOOOH 2 LE tlG TH . 1101rn MEMHE R(U:r T) DIGITAL RESEARCH 
152 OOOOtl 2 LE t;r, Tll . .iO!lO '1t: M~E RC .)?L ')) 

P. 0. BOX 579 Jll 7 OOOOIJ l LE t1G Tli . WOKO 11E MBER(I{ IliHI) 
llll oooou 2 LENGflf . WORD IH: MoElH i< I 1; H1) 133 PACIFIC GROVE, CA 93350 
11 ll ooouu 2 U:f~GHI . WORD 'ltMBEIHLEt'T) 133 cc-1o':f_ 41ll OOOOH 2 LE NG Tll . wD.<O '4E MilE RC!Pd) SER.# 
113 DO OOH 2 lEi~Gfll . W0;{0 MEMBU(K fl. TH) 
445 OOOOH 2 UNG Tli . WORD IH'.HlHok(OPLiO 
113 OOOOH 2 LENGflf . ilDRO MEMllERCUJ'T) 
45 OOOOH LEJTc.R PROCt:DUllE i\Yli UC Tt Rf.,'.L( ?4) HACK=OOOOtl 

2 Lf . LTTE1ULLY 
1£ OOOOH I LG . . d'ITE PARAIH:TcR 13 

'J OiJOOH l LG . tUTE PARAMETLK l () 
115 OOOOH l LIST . tlrTE BASl:O(Pf) AKKli'f(l) 88 
'Jl OOOOH 1 LIST . liYTE flASEDCPr> A.tRAY( l) 103 

2 LIT. LITERALLY 2 3 4 5 6 1 a 
69 119 

6 ') lo\llXLEV . LITEi<ULY 26 l 
336 0!>73H 11 HH PROCtOURE REdHRA1H STAC!<=004flll 340 353 

HS 
66 OOOOH 2 u. . . . . . W:JkD PARAiHTt:R 67 
63 OOOOll 2 N. WORO PARAH HER 64 
3 'J oooou 1 N. ilYTE PARAIHT1.:R 41) 
57 OOOOH 1 N. . . . . . BYTE PARAHfHR 58 
60 OOOOH 1 N. tlYTE PARAllEH.< 61 

151 00041l 2 N. . . . . WO.<D PA'lA~ETC.R ~UTOHAT re 152 155 
3 NE&LECIEO. . LIJERALLY 171 187 
CJ OOOOH NEWSYMUOL. . PROCa:JJRE flYf E E.<Tl:f~NAL( 0) STACK=OOOO·I l H "3 

32 oooou NEXTCll . !lYTE EXTt:RNALC15) 140 
4 :HL. . . . . LHEll.ALLY 

401! OlAfH 60 NN . . . . . PROCEl)tJRE REt:NT,\A!H ::> TACK=OOtl61i 412 4 2:' 
424 

69 026 Otl toOfOlllo/.~RO. . BYrE 1 ll l 46l 473 49/ 501 
471 O'J06H .!] UOFOkw A:HH XP ;(. PROCt'liJRt uYTc PiJclL IC ::>TACK= OOu 'lli 
:..oo O'H'JH 13 :lOf OR \l .\R 0 OP ER. . . PROCtOURE IHH P U'1L lC ST 1-10'.=00ilAH 

32 OOOOH 1 l'lOOPtR . . . . BYTE EXJi:RNAL( 18) 4 79 
1 1WOVERV1UNT • . L HE~l\LLr 
1 NOOVERiH OfbI f. LITERALLY 82 ]JI) 

'J 6 0006U 1 NllM'HL . BYTE PARA:U.Tt.:R 111 rn 'HT IC 97 10 I 
84 0006H 1 rtutUIEI. . . . . . . BYTE PARAHETcR .'llJ TOMA TIC tJ5 H 

3 IW kef.R . . . . LITERALLY 114 119 122 154 174 231 2 ]fl 
't59 
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112 0 O!lillt 28 r~u .~ r. r <: ST t'!DCtJtJK;; sr.:c.<=u·)J 1:., HJ 3S:J )•);• '1 1 ~i 
4.1S 4 34 

b UAf>CI . . LI rE iULLt .. ~ 'I 

6 Oh,. . . LITE!<illlY J J'J 
4!>2 000611 2 UFfScT . WOliO HE rrn21H J:> Lo 461 

44!> 0006H 2 OFfSE T . . . . . . wo;<o Ht:Mt.E;<(O!'l:D 

430 0006H 2 OFfSCT . 1IORD 'lc~b[R(LcFT> 'd7 440 
421 0006H 2 Ofi-SET WORD Mt:MLC:iH~ fLTH) 4..:;:, 

4ll 0006H 2 OHSH . WO;((} ll1:;11,5[;{(Ltrf) 4~6 

409 OOOMI 2 OFF SH . wORO 'lc'1iicRCLEi-T) 4 l't 
3117 0006H 2 OFfSET . Wllt<O HcM1H:RC1ni;fo) 3'H COPYf<,GllT © 1981, 1982, 1983 
Jll7 0006H 2 tJFfScT . WORD HUME RC LEFT> HJ 405 DIGITAL RESEf1llCH 
312 0006H 2 OFFSET . WflRO !tEHdEiHRIGTh) 3H Ja2 
372 OOOt.H 2 OFFSET . wo.rn 14EHB~RCLFfl> 379 382 P. 0. BOX 579 
J!>..:: 0006H 2 Off SET . • . . OI01W ME HUE am Ii; Tlf) ))ti 

PACIFIC GROVE, CA 93950 
J!>2 0006H 2 Off SET . WORD Kt~6ERCLEFT> 357 3611 
BT 000611 2 OFfSLT . WORD HCl'IBERUErT> 144 SER.# Jl 000611 2 OFfSH . . . . WOtW HtHilEIH OP cR i\llll S) 

32!> OOOt.H 2 Off SET . WORO MH3ERCL::t T> 
2116 0006H 2 OFFSET . WrJRD ''4t HJ EK (I< TI; Tll) Jlt) 
2116 0006H 2 OfrSfT . . . . WORD ME MB::RCLE fl) l'H 318 
't1 II OOOt.H 2 UFFSiT . WOi<O '1EMl:!ERC OPl:R) 
25ti (J006H 2 OffStT . WORI> '1i::H6cRCU:FJ> 
ll!> 0006H 2 Off SET . W0.{0 l4EHfH:1HLEr' T> no 
4JU 00116H 2 Off SET . WORD HHllHRCl<[G!H) "31 440 
l'H 0006H 2 OFFSET . WORD HEM3ERCLEH> 
1~8 000611 2 Ofi=SET . WORD KE MBE RCLE FT) 164 
Hl 0006H 2 OffSfl WORD Mt MfiE KCOP t: R) J 55 
1111 0006H 2 OFfSE T . . . . WORD MtM3ERCK IL Ttr) 

118 0006H 2 OfFSd . . . . . . lllORD 'H:HBERCLEFT) 
110 0006H 2 OFfSET . . . . WORD MEH6ERCOP.OR) 

11 j DOOt.iH 2 OFfSH . . . . . . wo~D Hl:MdE It( iUG TH) 

113 OU06H 2 OFFSET . WORD McHBERCLEFT> 

6 OGl. . . . . . . . LJTERALLY Jil9 
6 IJGT. . . LTIERALLY jf39 

b OLASJ. . . . . LITERALlY l31 
6 OLE. . . . . . . . LtTHllLLY jt)q 

6 OL CIH> Tu. LITERALLY liJ1 
6 OLT. . . LIIEi<ALLY 38'l 
6 OHOD . . LITERALLY 35.f 
6 OtJE. . . LITERALLY 38'} 
6 ONOT . . LI rEKALLY 410 
6 OOfFSET. LITERALLY ?. 81 
6 OOR. . . LITEIULLY 412 

.452 OOOOH 9 OPl::R . . STKUCTlJRE liASEUC I' T> 4!>6 '459 't60 461 
110 OOOOH 9 OPER . . . . . . . STRUCTURE flASEOC I') ll 1 112 

152 OOOOH 9 OPl::R STRUC TU Re BAS Erl C ;>) 153 15 4 155 
445 OOOOH 9 OPl:R . . STRUCTURE bASE1Hl'T> 441J 
Hll OU OOH 9 OPCR . . STRUCTURE 8ASEOCPT) 

196 096LH 13 OPLR.~NJ. PiHlCE'lURE RUE l'U1LH. STALl<=OOGA11 
Ji OOOOH 36 OPI:: R sHJO S . . STRUCTIJRf: AR<tAH4> E.<Tci<NALCl'l) 479 

1 OPERMH>S rnuc . . . LITERALLY 32 llO lU 118 152 1 '>ll 197 
215 258 286 325 H7 15.? 312 331 409 421 
4j0 445 452 41J 

3 lll'lRATUR LITEIULLY 9U 210 
417 091011 79 OPlRNO . PROCllJIJRf BUE Si ACK=OOJ6H 498 502 
Jiil OOOf If 1 OPER Jy,>. BYTE AUTOMATIC J:i9 j95 
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J~<: 0 0 Of-II OHHTVI'. . . . . . ..iYTE AiJTUdAT;r: j J 't :>:, 'l 
B7 0002H UP[;'l TYP. . . iHTE llJHH.-f .C Jj~ J 4 '~ 
312. 000£Jlj Oh1HYi'. . . . . . Hrt ~UT'..LOT LC 174 177 
2.H6 OOOOH OPl:R T'f I'. . . . . . uYTE AU TU:~ A Tl. C ~ !) 7 ? 'j J 
4 30 OOOUH OPE:flTYPE . . . . . dY CE ~UTOl·l.;T IC 43? 4JS 

'Jb OOHH 68 Oi>tlEMfH:R i>RfJCt:DURc fly rt: SI -'Lr~.::; n 0 n :'1 H 2il1 31'\ 1'J4 
jtl9 410 4.<:J 4 .l2 

b OPTR . . llfEKALLY J l 't 

b uSLG . . llrEK~LLY ? fl I 
6 OSHL . . . . . . . LITEKALL't j '14 
6 ilSllOil T . . . . LITERALL't 
6 OS Ii~ . . LITERALLY 3~4 

6 OTYPE. . LITERllLLV 2 ii I 
33 OOOUH OUTTi.:XT. . . . . . PROf.t:llUR:O Lx rt1<1~ .. u 20) ST ftCK =OOOOfl 

6 OX OR . . . . . . . LITERALLY 4 ],! 

19 0004H 7 P. . . . WORO i'.\RIHlilt:J{ "JhlM.HIC d0 91 !32 
Bl 0006H 2. P. . . . WOR'l PARAHUL~ AJTU 'I" Tl C IS2 1~3 1 'J4 lSS 
69 00061i l PA1{lfVH BYTE 261 /_ 6 7 455 

Hl 068!>H 9 0 pp . . . PROC!:JURE RE :'.'HR AtU SHCK,,OOoCtl j{jfl 391 
l PROC . . LITERALL'f 'J I 2 1 'J 18 21 23 26 

29 4a 51 60 63 66 70 74 79 84 
96 112 l 17 120 116 151 15 7 l 'Hi 214 257 

285 J24 ].)(, J51 .HI jtJ6 408 4l0 4l9 444 
4:.1 465 4 / l 477 4 'J 0 sou 

j PSEUDO . LITEJ{All Y 210 
46!> 0004tJ 2 i'T i40RD PARAMi.: Td llUTuMAJlC 466 46'J 

ll4 0004H 2 PT . . wOi!O PAR:.HETLll. AJ T U1'h Tu; 85 tltl 
4!11 0004H 2 PT . . . . . . WORO P.<RAMETt:{ AUHJIUT lC 45 2 45& 459 460 

41> 1 
4l'J ooorn 2 PT . . . WORD PARAHtTU AUTOMATIC 430 ltJ l 4 j4 437 

440 
420 OOOEH 2 PT . . . . . . olDRO PARAMl:T .;I? f<UTIJMATIC 421 422 4?5 42(, 

401l 0004H 2 PT . W/)o{() PAR~METd AJTUMr.TlC 409 41l 413 414 
417 

Jl:l6 001211 2 PT WORD PARAMHc~ nu J1J~;\ TIC )tl7 33il 392 393 
405 

JT l OOO!:H 2 Pf . . . . . Wtl ll.O PllRAMHi:K AUTOlUTIC HL j7J 316 ;j 7') 

382 
3'J OOOOH 2 i'T . WORD Pl\RAMETcR 40 

J!>l 0012H 2 PT . WORll Pl\RAl'lcJiR lllJT!1NA TIC 352 h:J 3~6 J57 
3611 

336 0006H 2 PT . . . WORD PARAMUtR ,,U CllMA TJC 33 7 HO 341 3H 
348 COPYRIGHT© 1981, 1982, 1983 .:124 0006tJ 2 PT wOll.D PARAMCTc:;{ AiJTUMllTIC. 325 J2J Jl9 jjl) 

333 DIGITAL RESEARCH 
Zli:. OOIOH 2 PT . . wo;rn P~RAi1ETL~ ~UT'.lMhTIC ?tl6 2~9 292 294 P. 0. BOX 579 297 300 ]OJ 306 10A 313 316 317 318 jl') 

)20 PACIFIC GROVE, CA 93950 
2!> 1 0004H 2 PT . WORD PldU'HTd WTlJ.~;iJTC 25 8 254 2.17 278 

279 283 SER.# 
26 OOOOH 2 PT . . . . . woao PARAMHd <-7 

214 0006H 2 PT \.IORO P >IRA!HT.CR 1i U T t) Ii AT LC 215 216 2l!l 219 
220 223 224 no 231 233 ?34 235 2H 2 42 
248 

196 0004H 2 PT . \.IORD P14R~HHtR ~UfOtb\TlC ] 'J 7 ZOU 209 
157 0004H 2 PT WORD PARA~l:Tt~ llUTIJ'1A TIC ) ., 8 lSl l 6 :> l (,) 
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164 16') 111 l 74 "1 7 1 a ·i 
'144 OO'l4H 2 t'T . . . . . wO ,trJ P~~t.:~LT~.~ ,J r u ,,, • r ; : 44 tj 44 li 

Lib OU04H 2 PT . . WORD f' .:.tfL.l~~ LT ~;l d TI J.'~ ~' T AC 131 h2 1 ~ 3 

'l6 0004H 2 PT . . . JOR [) P~Jl~~LJ._·~ [Jfi)~;\fl( 17 H13 
478 000411 ? PT . JGRO 411 4 7 '1 4 "L 43J 

471 0004H 2 PT . . ~Qt(I) Pi<P1\'H:Ei< t.ur,1:~ .. r.c 472 47'., 

11 7 0006H 2 PTL. IJIJRO PAflt.:~ flt~ ~ u r ,J ·1 .\ r r L 11 d l3J l j 3 l.o '• 
112 0006tt 2 PTL. . 111) i<O Pt.R.C.XcTcR \tJTaM:. T IL 11 j l 14 

117 0004H 2 Pm. . IJORO PA!lAMtTcR ;;J ro11,\ T !C ll!l 130 133 
11.2 OOO"tH 2 PTR. . . . . . . . WORD PilRi<"lcT:Ctt AIJfU'!H lC ll 3 114 

5 rrni>. . . . . . . . lifEKAlLY 
5 RB.<. LIJEKULY 

5 RCS. . . . . . LITERALLY 
5 ROI. . . . . . L JT[l{.UL Y COPYf<;GIH © 1981, 1982, 1983 5 ROS. . . . . . . . LITEKALL Y .d5 

444 OHBllll 31 REALLXPili:SS. PROCDJRE ST .H:Y.=O()i\Cli 456 DIGITAL RESEARCH 
2. REE'H. . LITER ALU P. 0. BOX 579 
3 REG. . . . . . . . LHEIU.LLY na 
5 kES. . . LHE1ULLY PACIFIC GROVE, CA 93950 

12. OOOOH 2 RE SULT . WORD P11RAM£TE~ l 3 
'J OUOUH 2 Rt SIJL T . . . . . . WflRO PARAl'li:TLI~ IO SER.# 

430 0002H <J RTGHI. . STiWLTJRE AUHll'll'd IC 43J 434 437 440 
b RIGllTBi<ACKt T llTEltALLY 

42.l OOO<:ll <J KIGTil. . STRUCTURt AU r )IHI Tr c 424 4? 5 4?6 
387 OOOoH 9 RIG TH. SlRUt: JURE Atlf l1 iH I IC J<J l 3'Jl J94 
3 J<: 0002.H 9 iUGrn. . . . . . . STRUCTURE AU £0;1 AT IC 375 376 319 ·3u2 

352 0006H 9 RIG TH. . . . . STRUCTURE AUMIIAlTC 355 356 358 
2.86 000411 9 RJGTl1. . STRUCTURE AUT J.'11\ l IC H5 316 Hl 318 ;) 19 

320 
11 ll OOOOH 9 RIG TH. . . . . . . STRUCTURE BASEUCPTR) 130 133 
11] OOOOH 9 RTGTH. . . . . . . STRUCTURE Bll:iclHt'fi{) 114 
J87 0004H i. RIGTHVAL . . WORD AUTOMATIC 394 396 397 Hil 399 400 

401 
3)2 0004H 2 RTGTrtVAL W[)RQ "UTOl1ATIC 358 360 361 362 36 3 364 

365 366 
38b Ot.Ofll 208 RR . . PROCcOURE REcNfRAIH STACK:OO!IOH 417 

5 RSI. . . ltTEl<AllY 
5 RSS. . . LITERALLY 

57 OOOOH 2 s. . . . . . . . . WOKD PARA14HtR j8 
215 0002H 1 S/1\/E'l. . UYTE AUTO~ATIC Z't5 247 

6'l OODOH 2 SAVES T ACt<. . . . . i-IORO p 4't6 
l1 OOOOH SCM' . . . . PROCb>URE i:Xft.{NALC 4) STACK=OOOOll 90 105 

144 145 194 226 22.9 250 263 26S l.76 487 
1 SEG'ldTT. . . LITERALLY 143 223 231 29? 
1 SEGMCOUIH • . LITE1Hll Y 

452 0004H ? SEGMENT. . . WORD Mt:Mi\ER{UPCR) 

4"5 00041f 2 SEG!o!i:Nl. WORO '4t:i4BERCOPt:P) 
110 0004H 2 SE&M£tH. WORO HE MBE RCW i: R) 

4JU 0004H 2 SEGMENT. wORO Ht MJE R( il Ilil~ T) 
430 0004H 2 SEG11E'IT. . . WORD MEM3ERCLEFT) 
421 OOO'tH 2 SEGMtNT. WORD "li:MIH.R(r< fv Th) 
421 0004H 2 SEG,'IENT. WORD MtMBERCL:rT> 
409 0004H 2 SEGHEllT. WORD MtMJcKClcfl) 
38 l 0004H 2 SEGtlUll. WORD H C: Mi3 ER ( oU (j T 11) 

3ti7 000411 2 SEGMENI. WORD "1tlofllERCL£F f) 
312. 0004H 2 Sf:LMEN I. WORD HEMBERCKJl>fh) 
HL 0004H 2 SEGMUH. . . wORO llll1JE RC LEr T> 
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H2 OU041t 2 Sfl.'l~'ll. . . \JfJ;W 'lL'·'.jfF(:<l ii I) 
352 000411 2 SEG•htn. .ioqo '1 l '1l; i: •< { L c ~ l ) 
Hl 0004h 2 SEG~ll:i• f. tU!{D Mc I( rl f « ( L 0 1' T ) 

j.: 0004H 2 SE G11i 'IT. wo.rn .'1 l f.! '1 i: ,{ ( [j ,:> C ;>, ;., j ,) S ) 
32 '> 000411 2 SEG'~t•IT. \IOiHl !Hc%Edlc,1 T) 
2t16 000411 2 S£G•1rn f. .i:JRD 'I l ~It\ t R ( i{ T j I " ) \!I 
2tlb 0004H 2 SEGMEU J. ii Oki) M i: ~i ~ ::: ;< ( L ~ :· T ) L •)4 31 1 
2'>1l 00041i 2 Sfl.,~EN f. WOi<D :H Mil c ii:( L :0 t' f) 
21S 0004H 2 SEG'UNJ. 1!10i{0 Mt::foL 1H L~r T) 224 ;>J 4 
l 'H 0004H 2 SEGME11 f. ~f;)I{ 0 lli:MBfH(LrT) 
lS!I 00041i 2 SEGMtrll. wD!{D Mi:MbEt((LCr'T> 
l '>2 0004H 2 SE GMc rn. WORD '4~Ml1EHCOPc:.<) 

11 ll 0004H 2 SEG"li:N I. WORD '4t: '1:H: RU. I.; Tii) 
118 0004H ? SEG'l[l~I. llORO lli:MBEK(Lt:r'T> 
11.:> 00'141i 2 SEGMUlf. .tORO '1t:MilEKCkIGT!1) 
HJ 0004H 2 SEGMo'l r. WORD 'HMBEKCL~H) 
47 ti 000411 2 SEG.~f:N T. WORD '4 dHIE RC tlPLR) 
U6 014!itt 63 SE!..OVER. PRJC;;:JlJRE flYTE S Hl.K=OU%H 326 
JL!:i OOOdt 1 S[ l.Ri:G . . . . . . dYH AHUliATlC 376 32'1 
111 OOOOH 1 SE GREG . BYTE BASEO(Pf) 1't2 14J 

1 SEGTYPcfHT . LffEttALLY l 4J ?35 32'} 
1 SEGTYPtCllUNT . . . LITEiULLY 143 22'3 2H 

't'>2 000311 1 SFLAG. . bYTE '1EMBERUl?~R) 4 6:1 
44!:> 000311 1 SHAG. . BYTE MEMOER(OPcR) 

tlU OOOJH I SF LAG. . IHTE ME MBERC UPER) 
430 0003tt 1 SFUG. . tlYTE MEMBER(!{ fl.HT) 
4 JI) 0003H 1 SF LAG. . BYTE Mi:MbER(LffT) 
42 l 000311 1 SFLAC.. . BYTE llEMBER(l{IliTh) 

COPYRIGHT© 1981, 1982, 1983 4Ll 000Jli 1 SHAG. . 1HTE MEHaER(LEr'T) 
4U'I 0003H I SHAG. . . . BYTE MEMBEK(Lff f) DIGITAL RESEARCH 
Jtl 1 ooo:rn 1 SFLAG. . BYTE 'H"IBERCRTGTd) 

P. 0. BOX 579 3tl 1 000311 I SFUG. . BYTE MEMBEkCLEfT> 
H2 OOOJH 1 SfLA(,. . dYTE Mi: MfJE.{C klC.TtO PACIFIC GROVE, CA 93950 
372 000311 1 SHAG. . BYTE HtHBEHCLEFT> 
352 0003H l SFLllG. . llYTE Hf Mil[ R(ttJG Tit) SER.# 
3!:>2 0003H J SFLllG. . BYTE MEMBERCLErr> 
JH OOOJll I SHAG. . . ·- . . . 1.HTE HEMilEHLEfT> 

32 00031i l Sf-LAG. . BYTE HEHllf RC'W t:~ A'W S) 
325 000311 1 SFLAG. . . . . . . BYTE 11 urnE iH U:H > 129 
286 000311 J SF LAG. . BYTE HE llu f: R ( R JG f 11) J20 
ltlb OOOJH 1 SF LAG. BYTE )lf:HHER(Lfr'T) 292 300 no 
25tl 000311 1 SFLAG. . BY rt '1i:1"tiEIHLEFT> 
Zl'> 0003tt 1 SHAG. . . . . . . BYTE He Mll::RCLEr f) L} 'J 2.:J dS 2J7 
l '11 OOOJll 1 SHAG. . ilYf E Hl: H13c IH Lf 1: T) 
15 ij 0003H 1 SFL.\G. 6YTE 'lt~BERCLEFT) I 63 
l '>2 0003H 1 SFUG. . BYTE HtMBEKCOP~il) 
lltl OOOJll 1 Sl'LAC.. . dYTE HEMtH: I<( iH;, fti) 
11 ij 0003H l SFLAG. . [J '{ff MEMilER(LEl'T) 
113 ooo::rn 1 SFUG. . !JYJE '1EMOERCRTGTd) 
113 OOOJH I Sf L 'I.(,. . IJYTE Mt MIH: R( Li:r f) 
411! OOOJH I SF LAG. . . . . dYTE Ht: MER( JP t:l) 

Siil. . . BlJILIHI 143 223 2 3'.> )64 
SHR. . . BLJILTIN 366 

16 OOOOH 2 SOURCE . . . . . . W'.JRD PARf.MErl1~ 1'} 

2 SP ><Cl. . . . . . . LITERALLY 
3 SHC . . L HE.RALLY 210 

23 oooou SPECIALTlJKUl . PROCcfJlJRE ll Y f E E x r ~ 11 ;u L< '> > SfllCK=OOOIJll Ha 
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') u) , (I 'tb i ' 
84 003c:H :; 4 SP:':C'!E1· hR . PROC;: )J1h. :, t ~ .~ ;~y =OlJ,.11:11 31ll 1.>1i :~ 71, 

Jl4 0 s 3611 61 SS . . . r'RJCt:)Jltt' .<: lP ,,j i S l 'LO: =1llh•111 J4 d 

ST AO.PH <1Ull T I1< 7 > 4 Lt~) :, 4 7 

6':J OOOHI 6 00 STCK . . LlYTE .:..<1<i<H.S~il} .;q 

12 000011 ? S rnr.tJR . \.l'lKO fl ~ IU.1 ~ ~ T ..: .{ I 1 

9 OOOOH l SftUDR . \.llJ,{Q Pail>lMU.::{ 111 
3 srnrnr; . LlJfKALLY 2 ·lL 
2 STIWC. . L!TE!lllll 't 1? tl r J 1) 11 'l ! 5:• l~B 1 'l 7 

LIS 25d ld5 Jh 3.:>7 J52 372 ..>J 7 409 4<'1 
430 445 It~:~ 4 7 tl 

4S2 OOOZH l STYPt.. IHTE 'ltMt;lR(ilPo..U 4 5<.J 
4't5 0002H 1 STYPf. BYTE 11Ull3fi{(IJ?~R) 

80 OOOZH 1 STY PC. . uYTE Hi::Mdi:rt(Ui'~!O 

430 0002H I ST'tPc. {IYJf "'EMBER (I{ l :; LIJ) 

430 0002H 1 STYPI:. . iHIE '1tM3ER(Lcl'f) 
1,21 0002H l STYPt:. . lHH ME M!H: KC!< TG flt) 
421 0002H I STYPE. . i.lHE HtHJfR(lffT) COPYR;GllT © 1981, 1982, 1983 
40':1 0002H l STY Pt. . . . . liYTE llEMBER(Lcf T) DIGITAL RESEAHCH 
3111 0002H l S TV PE. . !UH U"BERC :t Tu Tli > 
3tl 1 0002H I STYPE. . . . . . . BYH HUIBtllCLi:l"'O P. 0. BOX 579 
Jll o o o:w 1 STYPE. . tlYTE MEMoEt<(;dt. TIO PACIFIC GROVE, CA 93950 
312 000211 I STY PE • . BYTE MEl<lflERCLcl'T> 
J) 2 000211 1 STYH. BYTE '1l"10El<CRIIJTh) SER.# 
3'>2 0002H 1 STYPE. . . . . . . BYrE HtHBERCLEr'T> 
JJ7 0002H I STY PE. IHrE Mt H!1£R( LE fl) 

32 000211 1 STY PE. . BYTE llEMu ER(OP i::R Mrn s) 
J2) 0002H 1 SHPE. . dYfE '1EMBER(LEFT) 
2H6 0002ii 1 STYPE. BYTE HEMBEIHl<tt.Th) .:ll 6 
21:16 000211 1 STYPE. BYJE HHltl[ KC lff T> 316 
l5ll 000211 1 STYPE. . tlYTE llEMBtRCLEH) 27tl 
21S 0002H 1 STYPE. BYIE HtHBEKCLEr'T> ..'.!a 2J 1 2.B 
1<J1 0002H I STY PE • . 3HE HtHBEil.(LEfT) 209 
1 '> !l 000211 1 STYPc. . BYTE HEMBERCLf:fT) 162 110 11 ~ lll7 
l '>2 0002H STYPE. . BYfE HtHBERCOPER) 154 
1111 0002tl STY PE. . tUJE HEMi.lERCRIGTHl 130 
1111 000211 1 S TYPF.. . aYTE MEl-18tR(LfFT) 130 134 
118 02661l 1 STY PE. . BYTE 130 lH 134 
113 0002H 1 ST YP E. . bYlE MEHdEt<Cf< !t. HD 114 
11 J 000211 1 STY PE. . BYfE MEMBt:R(Lt°FT) ll4 
4711 000211 1 $TYPE. . BYTE Mt: :~3£ RC OP t fl) 

1 !l OOOOH 2 SVl';f\/\GR. WllRO PARAHEJ1:R l <J 
lS OOOOH 2 S Y}.BAO t<. . . . . . WllKO PARAHl::Tu< 16 

3 SYM!JOl. . LITEIULl.Y 
})8 OOOlH ? SHifll' TR. i.IORll 161 l 6 ') 183 1 'Ll 
196 0L6Clf 96 SYIH1P . . . PROCcJJRt HYH STACK=OOlBlf 216 

33 OOOOH 2 r. . . . wllRD PARA.'1tfi~ 34 
2 l1Ul. . . LHERALLY 

J6 OOOOH L TEXT.\[)((. .. ORO PARAlHohR H 
2 TllEtJDO . . . . . . LfTE!lALLY Btl ')fl 103 138 140 1~9 167 

171 lll l 181 202 ?21 240 ?.59 211 ?fJ7 325 
338 J4l 311 38 'J 410 4 .:I:> 45 7 4ilJ 4d5 

23 000011 1 HJK. . . i3YTE PARAMH£R 24 
32 OOOOli 4 lOKEI<. STiWCTURt EXHR~1AL( l't) 98 I 02 138 14? 

I 5'l 162 163 164 202 
2 TRUE . LITERALLY 173 191 4'> 3 47 3 ~ tlO 481 ~01 

351 OS BAil 203 TT . . . . . . . . PROCc:flURt REi:HlflllNT S HCK=OO'.iGll 373 31~ 



-Pl/H-86 COMP&LER 

llU OOOt,ti IYP. . . . 
jL OOOOH fVPi' . . . 

1 THEcII. . 
1 TYPEVJU'l1. 

11 7 OOOt,tf /) THi:ffrll) 
llO 01 lOH 40 TY P ~~HJ . . 

69 0262H 1 UDl:Ff-LM"; . 
j UDff5Yr:d . 
ll UOEFSY/1PUL 

~4 OOOOH UPPER. . 
Lll6 000211 2 VAL. . . . 

J2 0002H 2 VALUt'.. . 
3 Vt.~T~lLi' 
4 .mu. . . . 

HUUULt IhfURHATIJN: 

CUOl AKl:A SI l[ O'l c6:l 
CUN5TA"f ARE4 Sll~ 0022H 
VARIA.lllt AlltA Sile 026Ail 
MAXIMUM SIACK SCll: OOuAri 
801 LJ.Nt:S REl\O 
0 PROGRAM ERROR(S) 

ENU Ut- Pl/i1-ll6 COMP ILA TIJJN 

. . . 

. 

. 
. . 
. . 

L4J Bl) 

340 
6180 
til6D 

. 

. 

Ji)/·; /o] 

f~Yff- P~1!-1i,:··.~~f...:i< ,.\Jf.J1:..:.6"-(. 
uYll: MLl:Ji«Cl~,"' ·,) 
LITE iU\ L l '( ~;ii 1 ;' i) 
LITfi{~LlY 

p:rncLJJRt ST1<C"=O"l 'll 

P!WCEJURt: hYT~ sr~c:<=l)(),]r_;j 

BYE 75 17J l'}J 
Lllf~ALLr 171 
LI TE1{ .\LL Y l le, 1911 

'ltl 

4't ~ 

L. l l; .· 

l:i 8 l ") ') 

376 
13.J 

4~ 4 4 :> 7 

P q o ct: Ju R [ e v TL = x r L R .• .l. L c 2 n :; r:. c~: = o o o o" 
~o~o 4UTUHAT!C J06 JOI 30R 
WORD ~cMBER(TOl\t:'<) UL' HZ lS4 
LJJE~~LLY 119 124 233 
LITE~ALLY 2lq LlJ 
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Pl/M-U6 CO~PiltR 

lSlS-11 l'l/H-66 VZ.O CUi~t'ILqf.J:i ·1;- 1.JOJULf ~UX1'1' 

O~Jt~r ~~DULE Pl~~tO l~ ~~cXFA.O'J 

-
CU."tPllt:R INVLlKtO flt: :FO: Hf:L<Pi<.l'L:'\ lJlc;U:; 0Plf.Hl((2) 'l'll-(1,1/:>l•!I) tllit1/Ini11(l'l'.J) X«:,-

1 
~title C"RkACK~T EXl'MESSiO~") 

brexpr; 

nadifi~d 4/13/81 R. Silber>tein 

"' 
doo 
$includ~ C:t1:mdcro.ltt) 
$nol 1st 
$include c:t1:brexµr.x66) 
$n.>list 
$include (:fl:ermod.ext) 
$nalist 
$inclu~e (:t1:exyloh.ext) 
$nolist 

COPYR:GHT v 1981, 1982, 1983 
DIGITAL RESEARCH 
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Pl/M-~6 lOMPllc~ l lJ l :~ / t; I 

11 ] 

18 2 

19 t. 
t.0 3 
21 3 
Ll 4 
24 4 
l'> 4 
L1 4 
t.ll 4 

Jl j 

Jl 3 

J3 2 
.:14 j 

35 3 
J7 4 
j8 4 

't2 4 
"3 4 

't6 3 

47 2 
't9 2 
~o 2 
~] 2 
:>3 3 
~4 3 
~6 3 
58 3 
59 3 
60 3 
bl 2 
63 2 
64 2 
66 .:I 
68 4 
69 4 

11 2 
72 2 
13 2 

/4 I 

brucketexpr: proc(pt) byte public; 
dcl pl uddress,uper bu~ed ~t oper3n1~tr~~. 

Cfirsttype 1 firstreq,lasltype,lastreJ) ~vt~, 
bijserc.Ji lit ·o•,tn<Jexregi lil't•; 

rejtyp: proc(ptloPt?) byte; 
ucl (ptl,pt2) aJ~ress,(typ bdsed ptl,r~Ji ~J~cJ pt2) byte; 
if (to1<.,n.typ,e=r.,g) ;.,nd (token.descr=_,r,J) th.~n$do 

typ=baserc;i: 
re~i=token.v~luei 
if Cr~gi=rop) or CreJt=rbx) then r~turn true; 
typ= indi>xrc?qi; 
if (rcgi=rsi) or (regi=rdi) then return true: 

.:end$ifi 
return false; 

end regtyp; 

setoperflags: proc (ptl1pt2)i 
dcl (ptl 1 pt2) a1dress 1 Ctvp based ptl,r~qi 03~ed ptL) byte; 
if t yp=indcxr,,gi tnen$do 

oper.sfl~g=oper.sflag or iregbit; 
IF REGI = ~nI THtN OPEi.dASEINOEX UPtR.~AS~INDtX o~ lNDfX1t~dfT; 

oper.sfldg=opur.sflag or breyhit; 
If REGI = MRP fHEN O?ER.BASEINDEX 

end$ifl 
~P~A.PAS~TNOEX OM DASEMEGJIT; 

ena setoperflags; 

if not regtyp(.firsttype,.firstre~) then return fJlse; 
call setoPerflJqs(.firsttype,.firstre1); 
call scan: 
if specialtoken(•*•) then~do 

c<1ll scan; 
if not regtyµ(.lJsttype,.ldstreg) then return fdlse; 
if firsttyµ@=ldsttype then return f~l5ei 
call setoperflJgs(.ldsttype,.lJstreg); 
c<1ll scan; 

end$ if: 
if not speciilltoken(riyhtbracket) then return false; 
call scan; 
if (oper.sflJg ~nd si>ambit) = 0 thenido 

if oper.stype=number thenSdo 
aper.baseindex=oµer.~aseinde~ or nooverrid~bit; 

endH f; 
endSif; 
ooer.stype=variable; 
return true; 

end oracketeKpr; 

end$module brexpr; 
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PL/M-86 COMP!Lt~ 

CRUSS-Ntflt(ENCL LI~TIH~ 

Olf-'t; l\llOR 

16 OOOU~i ACCLt:N . . . :.ni: EXTLfh~L(l!) 
16 oooou 80 ACCU1-t. . . . BYJE ~NRHUl•l) .cxr1::1,,;,L( L'> 

L ADDH . . . . LlfE1{ULY 16 Ul 
. 16 OOOBH l ll.'. SEl. 'HJE x • . inlf "'urn c 1H JP ._r1 ;, r w s > 
18 OOOBH 1 81\SEINDEX. . BYTE "llM:.i1:kC Jhi~ > 3'J 44 &H 

7 bAS£ri.[ Ln l T . LIHKJ\LLY H 
1 llASERELflJUJ'jf lITEkALL Y 

ltl OAS EH GT . . LlJEIULLY 23 
17 OOOOH 14R llRf.Cl\fTFXPft. PROCcDllRi:: UY fl P llflL re STACi<=OOO.\lt 

I bREG3IT. . . LITFIUILLY 42 
1 BRl:GCOUN f. . LITEKALLY 
1 OOOOH liR f XP R . 11~0Ct:lJRE STACl\=llOOOd 
4 tlYT. LITER ALU 

COPYHICIH © 1981. 1982, 1983 16 OllOOti 2 CIP. . . . . . . . .!ORO EX Ti:Rl.~L( 3) 

3 CODE . . LT J !:JU LL Y DIGITAL RESEAHCH 
2 CR . . . LlTfRALU' 

P. 0. BOX 579 16 000011 I CSLGSPtC dYJE EXHR~AL(S) 
16 OOOOH 1 LS tG fYl'E . . . . . BYJc EX T::R1'l~l( 4) PACIFIC GROVE, CA 93950 
16 OOOOH 2 CSlGVALIJf:. . . . . WO~[) EXHt<1\IAL(~) 

16 000011 2 CUROSEG. . . ;.tORO EXHfl,'Jl\lCti) SER.# 
2 OCL. . . . . . . . LTHRllLLY 
j DHEfEOS YM~. LI TEiUILLY 

16 OOOlH DE Sf. i{. . . . . i3\'TE M&:l~ll [!{(TOK f'i) 21 
3 DOUf1LEIJEFTNEll. . . LTHllALL't 

16 OOOOH OSPEC • . tlYfE EXTERN~l(l) 
4 DWRO . . . . . . . LITE:il.ALLY 
2 ELSEOO . . . LITEilALLY 3':l 
2 t.NDCASE. . . LTJf~l\LLY 

L EllOOO. . . . . LITfKl\LLY 
2 ENDFDIHvtR . LI TEil.ALL'( 
2 LNOIF. . . . LTTl:R~LLY 29 44 69 
2 dWMilDlll c. . LJJEl{l\LLY 
2 l:NOOFFlU:. . LlfFRALLY 
2 EIHlPilflC. LTH:RllLLY 
2 tuD\.IHTLE . . . . . LHl:RllLLY 

1.:1 OOOOH t:RRMSG . P~OC:U:JRE t X f[ ,Cit\ L( ~) STACl\"'ll000ll 
13 0001Hl i::RtlNO. . . . iiYTE P .. 1v..a::ri::~ 14 

2 FALSt. . . . . . . LTrfRnLLY 11 413 5'.> 57 6? 
UI OOOJH I HRS fRtG . . UY rt 47 4 J 
111 0002H I FIRSTTYPE. . BYTE 47 4'.l :>6 

4'. F01U:VER. . . LT rE:Rlll '( 
2 FtHlMr E rn . . LITERHLY 
3 IO ftH. . . . . . . LllfKALU 
7 HWEXR EGd f. LIHR.\LLY ]') 

1 lNOLXRtGCDUNJ. . . LITERALLY 
18 liJDEnt:G I. . Llfb{ALLY n 35 

2 HUT . . . . lllfll.i\LL'( 
1 IRl:Gdtl. . . LITEIHLLY H 
1 IR£.GCJutlf. . LITrnALU 



PL/M-86 C0/1 P lLL R ii1ACKcl L '(~l~Ls s ll.1f! l t) I '.JI -i 1 l' ... ~...: 

j L..:o. . . . . LIT f .(~LL r 
I !I OUO~H U,STKLG. . . :JYH :.'1 .-,!j 

l 8 0004H UIS TTYi'c . . . . . flYit: ~~ ?(, ~ ::1 

6 LE FT ,>:L~ r: "f T • . . . LlfEi{ALL¥ 
16 OU OOH 2 LF .'~', T Ii . . . . . . wn:rn f<'\ t ),i ,) ,: t~ ( ''1 ;l J_ \} -~ :~ ;) s ) 
18 OOOOH 2 LE!>.G HI . >U.<D ;1,c Ml~C k(-Jj1 :· :1) 

L LF . . . LITUALL t 
2 LIT. . . . . . Ll Tf1{ALL Y .'. j ~ 5 6 1 r1 

3 ilfGLEC iE1). . LITf«ALLt 
16 OOOOH 1 NEXTCll . . . avrE L<TLIHillL( 10) 

4 NIL. . . . . Ll TE1{ALLY 
16 OOOOll NOOPt:R . . . BYJE E )( Tt R ii~ L ( l 3) 

7 NOlJVt:tCOUNT. LI J EiU L LY 
I NOOVERf>fDEi.l r r. . . LITEHLLV 6li 
3 .w~:11ER . LITl::;{llll Y 66 
6 OA1'lO . . . . . . . LIH:i{ALLY 
6 OEQ. . . . . . . . LITERALLY 

16 000611 2 OFF SH . WORD "lt:'l1H:RC tiPi.:i<MlllS > 
18 0006H 2 lJFr'iET . WOkO Hl:M!IE:k(t1Pt'{) COPYRIGHT© 1981, 1982, 1983 6 OGL. . . . . . . . LITE KALLY 

6 OGT. . . . . . . . LI HK ALLY DIGITAL RESrnRCH 
6 Ill. A)J. . LITEllALl Y P. 0. BOX 579 
6 OLE. . . . . . . . LITERULY 
6 OLfNGTtl. LIJEi{ALLY PACIFIC GROVE, CA 93950 
6 OLT. . . LITERALLY' 
6 0~01) . . . . . . . LITERALLY SER.# 
6 ulH: • . . LHEKi\LLY 
6 UNOT . . LI TEKt\LLY 
6 OOf:=sr:T. LITERALLY 
6 DOR. . . LTTERllLLY 

18 OOOOH 9 OHR . . STRUCTURE llASf.IHr' T) JI 39 4L 44 64 
66 68 11 

16 OOOOH 36 OPE:i<ANOS srnuc ruRE llRk4'1(4) t.XHRNf,L(l4) 
7 OPERJ\NOSJRIJC LITERULY 16 18 
j OPl::U TU~ LITERALLY 
6 OPH . . LITE1ULLY 
6 OSt:G . UTElHLL't 
6 OSliL . . . . . . . LITERl\LLY 
6 llSflOi{ T . . . . . . LITEKALLY 
6 OSt!'l . . . . LITERALLY 
6 OH Pt. . LITERALLY 
6 oxo~ . . . . . . . LHEi<llLLY 
L PROC . LITfKALLY ll 10 1.:l l 7 1 •) 33 
3 PSI: UDO LIT=KALL l' 

l 7 OOOOH 2 i'T . . . \IOR!l i>ARJ\~~Td 18 )7 3'1 42 44 64 
66 6tl 71 

19 OOOMi 2 PTl. . WORD PAR An Ui'.!l .ll.U Tll !11< T J. C 20 23 27 
H 00061J 2 PTl. . . . . . . . WflRD PARAll.c:Ti:.'l ~Url1"AT•C J4 r~ 

33 000411 2 PT2. W'l1W i>ARAMl:TJ:il AlJliJi~s~ llL H Ju 43 
l 'J 000411 2 PU. WORD Pl\!lAi'ltTl!l AllTLli'IATF 20 24 2" '.) 28 

5 R!'IP. . . LITEiHLL.Y -;?:) 't.I 
5 RllX. L HERALl Y l':> 
5 RCS. . LllbU.LLY 
5 R01. . LIHkALLY 2tl .rn 
5 RDS. Lt fERULY 



- - -
l'l /M-86 COl'IP!LER :~ !~ ~c :< :: r ~Xi''.l c S _, ilJil 

L ,\f UH. . . . 
3 REG. . 

20 OOOOH J REGT . . 
H OOOOh l i\Eu T . 
B OO'HH 73 i~EGTYP . 
~ RES. . 
6 t<TGl!f.)1<~CKL T 
~ KSl. 
~ i<SS. . . 
!:I OOOOH SC tiN . 
1 SEGMPIT. 
1 S f:lj M C'llW l • 

l ll OOO'tH l. SEGMi:'.~T. . . 
16 0004H 2 Sf:GMlclT. . . 

1 SEGTYPt:B IT . 
1 SEGTYt>tCJU;Jf 

jj OODUH 65 SI: TOPE iff LAGS 
18 0003H ) SFLAG. . . . 
16 0003ll 1 SFUG. . . . 

L SPACE. . . . 
3 SP i:C . . . . 

10 OOOUH SPLCIALTOKLtl 

3 STRING 
l. STiWC. . 

18 0002H 1 STYPE. . . 
16 00 ll.c'li l STYPt. . 

3 SHlilOL . 
2 TAb • . . 
L TtH.N[) 0 

10 OOOOtf T(l)(. . . 
16 !lOOOH 4 TOKEN. 

L TRUE . 
H OOOOH 1 TYP. . 
20 OOOOH 1 TYP. . . 
16 OOOOli 1 THE . 

1 TYPEBIT. 
7 TYPEC'lUNT. 
3 UDi:FSH\fl 

16 0002.H 2 VALUE. . 
3 VARil\f'.Lf. 
't wRO. 

MUUULt INFURMAT10~: 

CUDE AREA SIZE 
CUNSTANI AREA Silt 
VARIABLI: ~REA SIZE 
MtXIHUM SlACK SIZc 
2~4 LlNt:S READ 
0 PROGRAM ElROR(5) 

. . 

011Eli 
OOOllH 
00061l 
000,11 

. 

. 

. 

. 

. . 

. 

. 

. . 

. . 

. . 

. . 

. . 

. . 

?860 
OD 
6D 

100 

. 

. 

. 

. 

. 

LI T ,\ .: LL I 
L[ T rLiLL¥ > 

•.J. 

~Yr ~as~~c~;·J '4 z~ ?~ 

J'l'TL 1:'0 ,.SLil(i' U) -' J 4J 
PRU[cfJUlli:: .1YH ST\'.:f,=0LlC6" 
LT f i>l~ll Y 
lllf~"Ll¥ 61 
llTEi<ALLY 2u 
lITfrU1LLY 
f'ROC~J:JR~ ~;<f,c.{\J,\L(l)) 5f,,t:1~=1l:10% 

59 63 
LITE:l~LLY 6~ 

LITEK~LLY 

~o~o MLMdEkCUPc~) 
WOitO fh:Hbf;((1Jl'"'<l\.m~;) 

l TTC:.~ftll Y 
l TTEi<HL Y 
P:l.OCdJRf STi\CK=IJOU6!t .:,q ~ii 

BYTE M~MBER(OPL~) 37 ~2 64 
BYTE McMBER(OPERANOS) 
LiltRl\LLY 
LITER.\LLY 
PRJCtrJURE UYTf cXTcR~~L(ll STICK=OOOOrl 

61 
LITERALLY 
llTERILLY 16 
8YfE MEM~ER(8~ER) 

dYTf MtHd[R(OPLR .. N~5) 
LITERALLY 
LITfRHLY 
llffi{ALLY ll 
l!YTE P.<Ri\METfR 
STHUCTUR~ EXTE~NAL(9) 

LIT£i<l\LLY 26 

t& 

3~ 

11 

2') 

J5 
23 

60 1 ] 

'.> 1 64 6& 

21 24 
7?. 

?:7 
21 

- -

:d 

51 

fi't'TE fli.SE1HPT1) 
BYIE £lt.Si0(PT1) 
dYTE ~E~dERCTOKEN} 

LITEKALLY 
LTTERGLL Y COPYRiGHT (i) 1981.1982.1983 
l TTFKALL Y OIGiTAL RESEl\RCH 
WORD HtMtilK(TOKtN} 
LITERALLY 71 

24 P. 0. BOX 579 
LJTERnLLY 21 PACIFIC GROVE, LA 93350 
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PL/M-86 COMPlLER 

lSlS-II Pl/h-il6 11?.o C<Jtlr'!L~ITillJ ]/- MODIJLt PSc:UD·JM 
UUJlLJ MUOUlt: PLN:EO I~ PStUOl.OLJ 

- -
l 11 / ,, I" l 

CUMPJ.Lt:R ltiVUKtO IH: :Fu: P'.. 0 U01.l'U; llt,JUG UPlH:Ilc(l.) ,J;d;(]u/~lol) p,,,<:.;:uTl!(LJ;;) v,;, 

$title ("PSEUDO INST~UCTIO~ ~OUULt-1") 
pseudom: 
do; 

'* 
modjfi,,d 4/'J/Hl R. Silb.:>rstetn 
110.:lified 4/ 15/81 R. Silbii!rstein 
;no Ji fi ed 517181 R. Silb<irst,,,in 
11odt fi ed 1124/fll R. Silberstein 
:no di tied il/L6/ 8 l R. Silberstein 
m1>difit!d tl/l'l/81 R. Silberstt?in 

*' 
I~ 

*' 
~include 

$nolist 
$include 
$no list 
$inclulle 
$nol isl 
$include 
~no list 
$include 
Snolist 
$include 
Snalist 
$include 
~nolist 

$incluue 
$nalist 
$include 
$n.>lisl 
$i"cluae 
$no list 
Si"cluue 
$nal lst 
iincluda 
$no list 
'.>include 
$nolist 

This is the module to perfor;o th~ decoding 1>f 
all leual µseudo instructions of the ~ssemuler. 
There is one subro~tine for each corresoondin1 
pseudoinstruction. 

( :n:macro. lit) 

( :t I: struc. lt t) 

c:rt:equals.lit) 

C:fl:pseudl.x86) 

( :t i:outp. l t t) 

(: f 1: subr2. ext) 

(:ft:µrint.ext) 

(:fl:scan.ext) 

( : fl: s y mb. ext) 

( :fl:expr •• ,xt) 

c:r1:er:110J • .;xt) 

(:fl:outµ.ext) 

(:t1:~labql.ext) 
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Pl/M-H6 LOMPiltR l GI~)/,--; 1 

uo 
lJl 
1 jJ 

U4 

Li5 
1 j6 
Ull 
1 J9 
l'; 0 
141 

142 
143 

144 
146 
141l 
1 49 
DO 
l 51 
1 52 

154 
155 
156 

157 
l 58 

1 
2 
2 
z 

2 
3 
3 
J 
2 

1 
2 

2 
3 
4 
4 
4 
4 
4 

2 
2 
2 

1 
2 

1 59 2 
loO 3 
lbl 3 
162 J 
1 bl 3 
164 l 

~eject 

I*"' o * * * o1< o * o * oc * >< * Cl :H il;, 5 lJ ·HU U I f iH :i * * * o " ~ " i•" * " ~" I 
I o routine t o t e st i f re,. t of l in,~ i s ~ i l h c! r 1 c > n"'""' t <Jr ·' n µ t v -

if not, ~rint arror message - skip r~sl ~f line •! 

testleruplyline: proc; 
if not emptyline then call errms1(enJloflllneaerr); 
call skip$rest•of$linei 

end test$emptylinel 

I• l~st current aduress in front of printline O/ 
COPYHIGHT <D 1981, 1982, 1933 

DIGITAL RESEARCH 
listctp: proc PUOLIC; P. 0. BOX 579 

if (prefixptr=O) dnd (pass <> 0) then$do 
call hex2out(cip,.prefix(l))j 

PACIFIC GROVE, CA 93950 
SER.# ______ _ pref ixptr=6l 

endllf; 
end list$cip; 

I• common routine for OR~ and KS (reserve 5loraae pseuaol •I 

orgrs: proc (disp,typ); 
dcl ui5p addr,typ byte,oper operandstruc at (.operands(O)); 

if ~ofor~ardex~r(.oper) then$do I• evalu1te o~erand •I 
if oper.stvPe=number then$do 

currentsymuol.length=oper.offset: 
cip=disp+oper.offset•typ; I• compute neb instruction pointer •I 
call test$emptyline; 
return; 

end$ if i 
end Ht; 

I• error in expression *' 
c1ll errmsu(pseudaoperrJ; 
call skiµ$rest~of$line; 

end oryrs; 

I• perform hanalinJ for CSEG,DSEG,SStG,ES~G routines */ 

seg~entrout: proc (pl 1 p2 1 p3 1 seJr); 
dcl segr byte,(pJ,pl,p)) address, 

currentseg hased pl addr• 
segspecifl~d based p2 ~vte, 

cipsave based p3 addr, 
oper operandstruc at C.operands(O)), 
low byte at C.csegvalue),high byte at C.csdJValue+l); 

e~it: proc; 
Jcl Jat~tao(~) byte data CESvalue,C5valud 1 SSvalue 1 0Svalue); 
call emitcodehvta(htgh•datalab(s~gr)J; 
call emitcodebyte(low,datatab(segr)); 
call he~2out(cseyvalue,.prefiKC3l); I• print valu~ on print line •I 
pr efixptr= H 

~ ~ ~ ~. ~ ~ ~ ~ ~ ~ ~ ' .. -·~ Jill-ii' ~ ,. .. -- ~ 



• • 
PL/M-tl6 CO~PlLER ps;:uoo :.::is rnur T rtl;J l'.JD JL l-l 

165 .] 

166 2 

167 j 

112 3 
117 3 
l tJL j 

l ll 7 3 

llll:I 2 
1 'HJ ) 

l 'J l 3 
)'}2 3 
l 'n 3 
l ')4 3 
1 'J5 3 
196 j 

l 'J.7 2 
1 'J9 3 
LUO j 

2Ul 3 
202 3 
20J j 

2U5 3 
206 3 
207 j 

2Ull 3 

2U'J 2 
211 j 

21J 4 
214 4 
215 4 
216 4 
217 4 
218 4 
2H 4 
uo 4 

LL2 2 
223 l 

224 2 

225 1 
226 2 
227 2 

221l 2 
2L9 3 

do; cure~P.J:cst~·JVEtluc: esµec:.:cseJs'1cc~ t_~~r:ii1=-ci!l: end: 
Jo; curcs~~=cs~qvdlue; c~pec=c~e~sµec; cscii1=ci;>; unu; 
do; curssey=cst(JV.lluei s~pec=cs1i:;;sp~c; 5.i.cip.:-:cirii ~nJ; 

Jo; curdse~=csegv:iltJt;!; dspec=c.'.>eJspec: Jj<:ip::.r.ip; l~nct; 

i!llJ$c:Jse; 

i f e u.1> t y line then i 1 o I* a l l u,. 11 o µ 'l r a""' t ~ r "I 
call skiplrestiot$line; 
csec1value=Oi 
cs e\Jtype=segr; 
cseqspec= false; 
c i p= 0; 
return; 

end$if; 

I* no se~ment value specified •I 

if speci~lloken("$") then$do I• allow •s• ~1 

csegtyp9=seur: I• pick uP previous Vdlues •I 
csegspec=segspecified; 
csegvalue=currentseg; 
cfp=cfps..ivel 
if csegs~ec then call emit; 
call scan; I• skip $ •I 
call testSemptyltne; 
return; 

end$i f; 

/'r 
I• 
/t. 

'* 

lf expression(.oppr) thenSdo I• operand must be P.xpresston *' 
if oper.st~pe=number then$do 

csegvalue=opcr.offseti /* pick up S~Jment vHlue •I 
csegtype=segr; 
cseg.spec=t rue; 
ci JJ= 0; 
call,emlU 

I* v1lue is specif led •I 

cdll test$emµtyline; 
return; 

end$ if; 
end$lfi 

I• must be ille~al operand •I 
call skip$rest$of$line; 
call errrnsg(pseudooperr); 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

I• common routine for ORtO~ ~nd DO •I 

OB$DW$005common: proc(n); 
dcl(n,continue) byte 1 ly addr; 
DECLARE EP RYTE: 

item: proc(n); I• find one element of element list t/ 
dcl (n,i,errorprinted) byte 1 

- - - - - -
! IJ I J / u l 

rs *I 
(, s *I 
SS *I 
cs ~I 

/ 



PL/H-86 COMPlllR 

lJO 3 
Bl 4 

2J2 4 
l:H 4 

2J4 .3 
215 4 
lJ7 5 
2J8 5 

241 4 
242 4 

l't 3 3 
244 4 
246 5 
247 5 
248 5 
249 b 
2!>0 6 
2!>1 5 
252 5 
2!>3 5 
2!>5 5 
2!>7 6 
l!>!I 6 
260 6 
261 6 
262 6 
263 5 
264 4 

l65 3 
266 4 
268 5 
l69 5 
2l0 5 
212 5 
lB 5 
214 5 
215 5 
l76 4 

277 3 
218 4 
280 5 
282 6 
2114 7 
lll5 1 
286 1 
21U 1 

i''ii:UUO I:;srnucffull MLliliJLL:-1 

op~r oper~n~atruc ~t c.o~er~nJs(()J, 
low byta at (.oper.offset), 
hi~h byt~ at l.oper.offset•ll1 
seglow ~yte at (.~per.segment), 
seghi1h byte at (.oper.seQ~ent•J); 

amit: proc (outputoyte); 
~cl outputLyte byte, 

datatab(4} byte dlla CESdat~,CSJlt.,,SS~ttJ,DSd1tJ); 
call elilitc~debyte(outp<1tbyte1dillJt<.1h(c~eJlllP<•)); 

entJ e111i t; 

locexpr: proc byte; 
if expressionC.oper) then$jo 

i=oper.styp<i; 
if (i=numher) or Ci=variable) or Ci=lab) the~ return true: 

end$ if; 
return fals<>i 

end locexpr; 

O!lhandle: proc; 
if Ctoken.type=string) and C<.1cclen > l) then$do 

lg=lgh1cclen-t; 
i=Of fh; 
tJo while c1:=1•t) < accleno 

call emf l(accu~Ci)); 
endS..h i le; 
oper.styp~=number; I• dummy •I 
call scan: I• skip string •I 

else $~o 
if locexpr then$do 

call emitClow); 
el se$do 

call emit(OH 
call errmsg(illexprelem); 

end$if; 
enJH f; 

enJ OBhandlPe 

OWhandle: proc; 
if loceKPr then$do 

call emf tClow>; 
call emit(hi·Jh}; 

else •uo 

COPYR:GHT © 1981.1982, 1983 
DIGIT AL RE.SEAHCH 

P. 0. BOX 579 
PACIFIC GROVE, .,A 93950 call P.mit(O)t 

call emit(O)i 
call errmsu(illexprelem); 

endS i ft 

SER.# ______ _ 

end OWhandle; 

OOhandle: SJroc; 
if locexpr then$do 

if oper.stype <> numDer thenldo 
if (oper.sflag and segmbit) <> 0 th~nldo 

call emitCloH>i 
ca 11 e1ni t(hi gh); 
call emit(seglow); 
call emlt(seghfgh); 

l :; I :o I'' l 
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PL/H-!l6 

lll!l 
lti'J 
2':1 I 
l'Jl 
l'J3 

l'J 5 
l'Jll 
2'J'J 

JUO 
301 
10l 
11)3 
3 U4 
105 
106 
308 
3 09 
310 
312 
314 
115 
.H 1 
::11 8 
319 
jLO 
321 

1l2 
3l3 
324 
325 
326 
327 
328 
Jl'J 
no 
3.H 
Hl 
H3 
334 

7 
7 
7 
1 
6 

4 
4 
4 

3 
3 
4 
4 
4 
4 
3 
4 
4 
4 
4 
5 
5 
5 
5 
5 
4 
3 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
2 
2 
2 

COMP .<U:R 

- -
PStlJuO l"lqFIJ( fiC'I i·:1JOLJLt-l 

rettJrn; 

call Prrmsy(ml$ssegmtnto); 
enJ$if; 

en<Hif; 
end$ if; 
do i=O to J; c~ll -'mit(O); en:JLJoj /~ '1"11; .. y ~/ 

call errms~(illexprelem); 
end Dflh·rnd},~; 

I• ITEM ;u~in pro3r<1m "•I 
l<J=lgi-U 
do C<lSe n; 

call Dl>hanJle: 
c<ill OWh<1nllle; 
call DDh<1ndle; 

endicese; 
if specialtoken(",") thenSdo 

call scan; 
cont inue=t rue; 

else:t.do 
if er..ptyline then$do 

cull skip!resl$ot$line; 
else$do 

CALL ERRMSG CENDOFLINEERR); 
C~ll SKTPRlSlOFLINE; 

end$i f e 
etid$i f; 

end it"m; 

I• O!l$0W$00$common main program •I 

CALL LlSTCIP; 
i: P = F Ill SE; 
lg= o; 
c()ntinue=true; 
do while continue: 

errorprtnted=f<1lse; 
continue=f ulse; 
call item(n); 
EP = EP OR ERA~R~RINTEJ; 

erid$while; 
c~rrentsym~ol.letigth=lg; 

COPYRIGHT© 1981, 1982, 1983 
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P. 0. BOX 579 
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~RRORPRI~TEO = EP; I• SO SOURC~ LINE JS ECHOED Tf EARO~ */ 
end OB$0~$00~common; 

- -· - - -
I :) I o I : l 



~L/M-H6 COMPJlcR PSLUOO li.STiWCfllJ;'l l'J:1Jlc-l 

3 JS l 
3J6 2 
3.H 2 

BB 1 
j.)9 l 
HO 2 

3,, 1 1 
J4l. l 
HJ 2 

3'o4 1 
J<oS 2 
346 2 
3 47 2 
H8 2 

349 1 
JSO 2 
3'>1 2 

352 1 
J'>J l 
3.'.>4 2 

355 1 
356 2 
357 2 

JS!! 1 
j '> 9 2 
360 2 

J61 1 
362 2 
363 2 

364 I 
365 2 

366 2 
367 3 
36!! 3 

369 2 

HO 3 
Jll 4 

H3 5 
H4 ':i 
315 5 

i> ej ec t 

ORrout: proc public; 
c~ll 08iOW~OnSco~mun(0); 

end OFrout; 

OWrout: proc public; 
c~ll Oo$0W$~0$common(IJ; 

end Ollro ut; 

ODrout: proc public; 
call 0dSOW$00lcoffimon(2); 

end OOrout; 

RSrout: proc (tyµ) public; 
dcl typ byte; 

COPYR,GltT 6 1981. 1982, 1983 
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call listcip; I• list currant ddOress on printline *' 
call orgrs(cip,typ); I• cip = clp • typ • e~~ression •I 

end RSrout; 

CSEGrout: proc public; 
call segmentrout(.curcse~,.cspec,.csciprrcs); 

end C SE&routi 

OSE&rout: proc publici 
call segmentrout(.curdseg,.dspec,.dscip,rds); 

end OSi:'Grout; 

SSE&rout: proc public; 
call seqmentroutC.cursseg 1 .sspec,.sscip,rss); 

end SSl.:Grout; 

tSEGrout: proc public; 
call segmentrout(.curese~,.espec,.escip,res); 

end l:Si:Grout: 

URGrout: proc public; 
call orgrs(O,b~t); I• cip 

end ORGrout; 

EQUrout: proc public; 
dcl oper operdndstruc at (.operands(O)), 

macdefpt based codemacroptr address; 
codempossibl~: proc Lyte; 

return (nextch=cr or nextch="l'); 
end codemposstule; 

do case pass; 

Jo; /t ~ass 0 *' 
if codempossible and 

finocodeadcro(acclen 1 .accum(0) 1 .coJ2mdcroptr) th~nS~o 
currentsymuol.slype=codei 
call enterattributes(symbtabadr,.currantsymhol); 
if not newmacro(acclensave 1 .accum5av~,macdefpt) then 

l <l I ~I ii l ~J \ v I: 
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316 5 

3' 9 5 
380 '> 
3tl2 6 
jl;jj 6 
384 6 
386 6 
387 6 
J88 6 
389 6 
j')() 5 
391 4 

392 l 
HJ 4 
j':J., 5 
B6 5 
3'J8 6 
399 6 

401 4 
402 4 

4 03 l 
404 4 
406 5 
407 5 
409 5 
410 5 
412 6 
Hl 6 
414 6 
'ti 6 6 
417 6 
418 6 
'tl 9 5 
420 4 
4Ll 4 

4l2 3 
423 2 

't24 

no.Ji.ier=O: I* ·find nornL.tl OiJ1~r11n/1 ~A-;r~-~'.i'iioi' :-;./ 

IF NiJFfl~wAfU)!lPl.:f{ fo[.~t Fl 
c a l l e n t i! r " t tr i L u t e 5 ( "y 1l 0 t cJ t> ~ 11 r •• u ,) "' r u II ;j s ( (I ) ) ; 

call s~ip•rest$oflline; 

else~do 

currentsymbol.stype=udefsymbi 
call enter->tlrihutes(symut.,b~dr,.curr~ntsy~bol); 

C<lll skiµSr~st$ofiline; 

elHJ$ff; 
end$ if; 
end; 

uo; '* PC.SS 1 •/ 
if currentsymbul.stype <> code then$do I• uodJte symbol Vdlua •I 

noo1•er=O; 
IF NOCOR~AMOOPLR THENS)O 

call enter at tributes( syrnut ~b:tdr, .o,; f'r~n,b( ll)); 
end Si f; 

en J) if; 
call skip$restiofSline; 
end; 

Jo; I• pass 2 - scan to produce possiDlH crrormessuJPS ~/ 
if currentsymbol.stype=code thenido 

C.ill scan: 
else$do 

nouper=O; 
if IWT rlOFORWAKDLPcR nR ((URRf;HSYifoUL.SrVPE = CRlHJR) Tlit::rHOO 

call errms~(pseudooperr); 
call skipSre~t$of$line; I• only on~ error m~~sa~e •I 

el sei<h 
prefixptr=l: 
call chex2out(oper.offset,.prefix(J)); 

endH f; 
end~if; 

call test$emptyline; 
end; 

end$ca se; 
end EOUrout; 

end$mouule pseudom; 

C.U" / vlA- ~Co i. .o V. 3 
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PLIH-6b CO~PlliR i'SLllflO H•SlkUCIHl'I hJDULf-1 

tKOSS-KE~EKE~CE LiiTIN~ 

DtfN AUOK SIZE hA~E, ATIAIJUTLS 1 A~l REFf~E~CiS 

ll7 OOOOH 4 AP. S t\001<. . . !IYH !K:U.Y(l1) LYfdNOJ(71) 

127 OOOOH 1 ACl:LE'J . . . . BYTE EX Tr::R;;t.L(ll l) L44 2.46 240 jfl 

lll OOOOH 1 AC CU.: N SA llf . uYH EXTfRf;,\L( tl4) ~1'.> 

12 7 OOOOtf dO .-ccu·1. . . !UTE !\KRAVCtlO) fi<Tc'W~l(ii2} 24'1 171 
Ill OOOOH 60 ,,CWtlSAVi:. . BYTE URAY(80) EK Tr:R«4L( lb) .H5 

L AODR . . . . LIHKALL Y 17 18 3b 3 'l 42 "5 11 
18 IH :H 90 'l3 96 <J9 102 105 127 

143 158 22~ 2?.'1 365 
'/.6 OOOOH .\ll'HArHJMtR IC PRIJCi:'.lURE uYTc i.i<TCRNAd5} STf.CK= 0000!1 
2'J 000011 ASCUCh,\lt. . PROCEDURE BYTE f XTifWAL (6) Sf;.CJ<=OOOCirl 

104 OOOOH 2 ASC HP TR . . W!JRO PAR.Hlllr::R 105 
Zl'l 0008 Ii 1 ilASEINOEX. . aYJE Hcf'IJ~rtCJPtR) 

365 000811 1 tiASEJllOEX. . !JUE HE '1fl(it( u:> ::11) 
121 000811 1 Btl.SEINOEX. . !iYTE 'I c ).!Bf: RC cu.rn L ljf s y Mi\fll) 
156 00061i 1 6f1SEINUEX. . 8YJE HEkflERC.JPt'<) 
ll7 000811 1 l1ASE1NDE.<. . dYH HcHbEMCUPE~A~OS) 
143 000811 1 HASEHIOEX. . dYTf Hc!o!UER(f1PER) 

3 t>ASEREG8 IT . LIHtULLY 
3 BASEREGCOUiH LTfERALLY COPYR1GUT © 1981, 1982, 198~ 
;l iilUGo IJ. . . . . . LHEi<l\LLY DIGITAL RESEARClf 3 BREGCnU~H. . LITErtALLY 
5 ilYT. . . UlEkALL.Y 362 P. 0. BOX 579 

20 OOOOH 1 Cli bYrF P l\RAl'lt:ri'll. LI PACIFIC GROVE, CA 93950 2'J 000011 1 CH RY ff PARAIHTi::R 30 
124 OOOOtl 1 CH . . . . avn PARAMLTLI! 125 SER.# 47 OOOOH 1 CH BYH j>;\R,UltfLll. 4<l 

'/.6 OOOOH 1 CH IHTE P>IRAMHc'~ l1 
23 OOOOH 1 CH . . . . . . . . tiYlE PA!LHILTLR 24 
17 000011 1 CH BYTE Pi\RAl-lt:T...:R la 
j£ OOOOH 1 Cit HYJE Pl\RAHtfLR 33 

12 7 OOOOH 2 CIP. . . WORO £:XTERiUL(4F.) 138 1't9 170 175 lllll 
HI~ l 'l4 ?.0? 216 347 

l~i:i 000011 z CTl'SAVt. wORD UASt:n(P.l) zoz 
4 CODE . . LIHKALLY 373 393 404 

127 OOOOll 1 CODE Ii ,,CR llflllG. BYJE EX h~ 1i~LC 103) 
3 CODEHM.:.RllHEAO. LITEKALLY 

127 OOOOH 2 CODEllACROPTR . WORO f:XTtR;ii\LCJB) 36~ 371 31~ 

366 051111 29 CflOE.'IPOSS Tr3U:. . . PROCc:)URc ant: <;I 'CK=00041i HJ 
'/.26 OOOAH 1 CO~TlllUE BYTE 30'1 Jl.5 3Lc> J2il 

"- CR . . . . . . . . LHEKALLY 367 
127 OOOOH 2 CSCTP. . wn1<0 f: X T t:fH1AI. 0 l} lH 3~0 

10 ~SDATll . LITERALLY £31 
J49 O:l8CH 2J CSEGIWUJ . . . . . P!WCr::OURt PU;'L If STl'.CV.=OOlOti 
127 OOOOH 1 CSEr,SPi:C . BYTE EXHRNALC49) 16~ 174 17\1 lh4 l '} J 

200 203 ll5 
lll 000011 1 CSEGTYPE . . . . . bYTE EX Tl: R N.lL( 41) 16& l 'J2 1 'l9 214 LJ" 
127 OOOOtl 2 CSEGV.\LUc. . WfliW EX Tl: R ;1,:. L (~ii} 156 ltd 163 173 1 7 l) 

183 191 ?01 213 
l'/.7 OOOOH 1 CSPf:C. . . . liYTE EXTCRNALC,8) 174 ]!> 0 

~ ~ WH] ~ ~ ~ ~ ~ ~ ~ ~I~·.~ ~ 



Pl/M-86 ~OMPILLR 

lU 
127 OOOOh 
12 7 0 000 Ii 
12 7 OOOOH 
l5b 000011 
127 OOOOH 

127 
i5 
41 
44 
:lll 

Fil 
160 
225 
24J 
335 

2 
L71 
J4l 

44 
127 

4 
121 

<J2 
20 

142 
4 

10 
10 
10 
10 
10 
10 
10 
10 

12 7 
10 

J5£ 
121 

10 
265 

5 
jjlJ 

61 
2 

15':1 
230 

lL4 

120 
ll2 

7S 

2 
L 

OOOOH 
OOOOH 
OOOOH 
OU OOH 
000011 
0004H 
OU OOH 
0 lllftl 
029411 
0JB1H 

OJ2!Hi 
OYllJH 
OOOOH 
OOOOH 

OOOlH 
OOOOH 
OOOOH 
0006fl 

OOOOH 

0303H 
OOOOH 

OlFUH 

OJ'lLH 
OOOOH 

Ol'l8H 
02'.i5H 

oooou 

OOOOH 
OOOOii 
000011 

.... - - -
P~tllli'l Ts;S Ir.UC I rrw .'\J)JLc-1 

C~V,'..LUt. 

? CUkCSfG. 
2 CIJH05EG. 
? CUkcS( L. 
2 CU k R Ull 5 .c r. • 
'J ClJR:<ENl'iVl'>ti11L ••• 

? 
2 
2 
2 
2 
4 
4 

10 
105 

11 

n 
l 1 

l 
2 

? 

2 

23 
1 

46 

11 

55 
23 

o • ••• 
o. 
o •• 
o •• 

DAIATAB • ••••• 
O'IOllDDC0'1 MON • 
D£ll1'\/11)LE ••••• 
OflROUT • 
UCL ••• 
OD11AiWLE 
ODROIJT • 
OfCOUT • 
ilft'~Ul Tf)IUVE 

OHEHOS'tlh>. 
DE srn. • 
OEST •• 
OJG TT. 
DI SP • • 
DOU l L Ell E!" I/1 to, 
0Ri..t1D FOi\ f ~ 
ORCOilfSEGM • 
OROATAO.HA • 
DRD~HSEGM • 
ORt:X TR AO-\ TA. 
ORlXTi:U.StGN. 
ORST<\CKOH;.. 
DRSTACK'it:GM. 
OSCTf' •• 
OSDATA • 
os u;,rnur 
'lSPEL •• 
OS\IALUL. 
lllllilHHllE 
DUKr) •• 
DWkOUT 
i.:J!:CT • 
tLS[OO • 
l:HIT 
t.IU T • 

iMlTLODFd'ffE 

H\ iH~lT •• 
c:MITrERMiNATt:. 
EMPHU:Nc •• 

lNOCfiSl •••••• 
UlllD U. • • • 

Lif[1{~Ll.f 1~0 

J IJ :d tc X TL { " .\ '_ ( , 4) l l l > '; f' 
,.;).<IJ l'Xfi_,; .. ,\L('.>~) J lj J~.> 

>WIHl fXTd1 ... Uo7) 16H -l~'J 

W'lRO 9~~~nCPl) ?Gl 
'iTRlh..Ju:iL LXicrtL'L('li,) 14~ ~.lL .orJ jf<t 

386 3!l l ~·J 3 41)', 41•) 
IJ'lRO [Xfir,,.,L(:;S) '.~f, l 7 Ii 
..i JR f) ? AR.~/\ : r .: ~ 
iolOl(ll PAK1dh_fc{ 
iJOkD P 1<P 1<.'1 ETH 
.IORO Pl\flAMl:f;c~ 
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J.SJ.S-ll PL/11-86 v2.o fO."lHLATllHI '11- :rnOIJL" PS!'UO.J~ 

UtlJtLI MUOULt PLA:in I~ PSlUU2.ndJ 

I I I•_, I<! l 

LOMP1Lt:H l;lVOKcO BY: :Fo: PS'OU•1L.r'lil LlfJU.:> J;>fI ... !LU.'.) )\1-"(JO/~!,,J) l'•lG:: ... rlJiL(l')1;) x.,::i-

$title ("PSfunu INSTRIJLTIO~ M1~ULE-2") 

pseudo,n: 
do; 

modified 3/28/81 P. Silberstein 
Rl'1dified 411/!ll R. Silberstein 
no di ft ed 4/<JId1 R. Silberstein 
11odified 4115/81 R. Silberstein 
•rodified 7124/81 R. Silberstein 
l!Odified 9/L/81 R. S Uber stein 

*' 
'* This is the module to perform the Jecodin1 of 

q}} le~1l µseudo instructio~s of tne assemoler. 
There is one subroutine for each corresponding 
pseujoinstruction. 

*' 
$include 
$no list 
$include 
~nC>list 

$include 
inC>l isl 
$include 
$noltst 
$incl!j<.Je 
$o'1list 
$ f n cl lj cle 
Jnolist 
$inclljue 
Snolist 
$include 
Snolist 
$include 
Snolist 
Hnc lude 
$nolist 
$include 
$n<>l isl 
~incluo ... 
$nolist 

C:tJ:macro.lit) 

C:fl:,;truc.lit) 

(;fl:equals.lit) 

( :ft:ermo,J.lit) 

(:fl: files. ext) 

(:tl:subrl.e><t> 

(:fl: sut>r2. ext) 

(:fl: scan.ext) 

( : f U print. e l<t) 

(:fl: ex;>r. ext) 

( :fl:ermod.ext) 

C:t1:µs~ud2.><il6) 
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PL/M-86 COMPIL~R p s Lu l) 1 TI; 5 rr IJ ( I r ll ... l·I) fl !J L..: - z 

139 
l'tO 2 
142 2 
l 't 3 2 

l 't't 1 
145 l 
146 2 
148 3 
149 j 

1'1 3 
1~3 4 
1~5 ., 
1~6 5 
D1 5 
l ~8 !> 

160 3 
161 3 
l6l j 

163 2 

$eJact 

I* t. °' "* ~ * * * * * * • • * C :J '1 /lflri SU ii R l U r Ii< l :> • * * * "'" "'" • *., * * I 
I* routine to test if rest of lin~ is either ~ co1nraent or ampty -

if not, print error message - skip rdst uf line a/ 

test$emptyline: pruc: 
if not emptyline then call errms~(end$ofilina•err>: 
call skip$rest$or•line: 

end test$emplyllne; 

I• Perform hJndlin~ for PAGEWIDTH- ~nd P~GcSL 1 ~-routJne •I 

sizewtdth: proc(p); 
dcl aper operandstruc at C.operandsCOJJ,µ address,dast b~sed p byte; 
if pass=O then•do 

call skip$rest$ofiltne: I• do nothing in p~ss 0 •I 
elseSdo 

if expression(.oper) then$do 
if oper.stype = number then$do 

dest=oper.offset; 
call test$emptyline; 
return; 

end$ if; 
end$i0 
call errms~(µseudooperr); 
call skip$rest$of$line< 

end$if; 
end siLe.,.idthl 
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1 o4 ~fr3ut: proc oublic; 
165 2 
166 2 

167 2 
168 3 
169 j 

l /O 3 

111 2 
l / 2 3 
113 3 
114 3 
115 j 

l /6 3 
118 4 
119 4 
lllO 4 
l ll l 4 
llB 4 
l ll4 4 
Itb 3 
l d6 4 
llH 4 
l IJ9 5 
l'H 6 
192 6 
l'H 7 
1 '.J5 7 
1 'J6 7 
1 <HI 7 
l'.J9 7 

202 6 
204 7 
205 1 

207 5 
201J 4 
209 4 
no j 

211 2 
213 3 
214 j 

215 3 
211 3 
219 4 
220 4 
n2 4 
2L4 5 
225 5 
n.1 5 

DECLARi: IF1.EnM .. x LTf ·s·; '" M~X L"v':L ;~ fr ,jf:Xff:ll, ., 
jcl op~r operdndstruc ut (.oµ~ran~~(O)),,uul uyt~; 

.LFerr: proc; 
cull errmsy(ifp~rprr); 
cdll skipir~st$of$line; 

enJ lFerr; 

~kiµ•until$Eh0[F: µrue; 
dcl pseudotyµe byte ut (.token.vulue); 
DECLARE LOCIFLtVcl evri; 
DECLARE JEMP BYTE; 
LOClfLtVEL = lfLLVtL + li 
lf PRINTON A~O NOT IFLIST THE~$1J 

Cl'.LL Pt<TllTSflURCEL It1Ei 
PR ltHON = dL SL; 
TUIP = TkUE; 

iLSE'i>Otl 
TEMP = FALSE; 

iNO$lf; 
do while not eofseti I• (forev~r) •I 

call scan; 
IF TOKEN.TYPt = PScUlO THEN$JO 

1F PSFUOOTYPE = Pf~OlF THENSOO 
LOCTfli:VtL = LOCIFLEVH - 1i ' 
If LUCIFLEVEL = 0 THEN$00 

CALL SCA1>j; 
CALL TlSTEMPTYLTkEi 
IF T..:Mi' TIH.N PHNTJll TIUJt'; 
RE TU;tN; 

UlDi.!F; 
HSU DO 

IF p5cuoorYPL = ,IF JHEN$1U 
LOCifLlVLL = LDCIFLEVEL • l; 

t:l0$J.F; 
Ul0$ IF; 

lNO$lF; 
call skip$rest•ofSlinei 

enci$wh i le; 
end skipSuntilifNGlF; 

IF TfllVEL = TFNl~T~AX T~E~soa 

call errmsg{nestedlferr); 
call skip$rest$ofiline; 

alseJ.do 
if not noforwarde~pr{.oper) then$do 

c;,11 It'err; 
else~do 

if oper.stypu <> number then$do 
c<ill If'err; 

else ~do 
bool=oper.offset; 
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2Lll ., 
ZJO 6 
2.H 6 
2JZ 6 
2J4 6 
2 JS 6 
2:16 6 
2J7 5 
2Jll 4 
239 3 
Z'tO 2 

2't1 l 
2't2 2 
244 J 
2't5 3 
246 J 
2't!l 1 
249 j 

2'>0 l 
251 2 

252 1 
253 2 

254 2 
2:>5 3 
256 3 
Z'>7 j 

2'.>ll 2 
259 3 
260 j 

261 4 

Zo4 j 

26!> 3 

266 2 
Z6ll j 

269 3 
210 J 
Z/1 j 

212 2 
213 2 
214 2 

275 2 

217 3 
21!:1 3 
2/9 j 

2tl0 3 

if hool <> n tnunSJo 
UL[\/LL " u=ucVfL t- 1: 
call testtera~tyJine; 

el ,,e$•io 
call ski~$re,,tSof$line; 

call skiµSuntil$ENDir; 
en<.IH f; 

end$ if; 
endHf; 

eno$ if; 
end 1rrout; 

EN~lfrout: proc public; 
IF fflt.Vt:L > 0 Tltf:N$00 

IFLEVEL = ·1FLfVCL - l; 
call test$emptyline; 

el.s.e$do 

COPYH1GHT <?:> 1931. 1982, 1983 
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call errms~C~i.s.siferrJ; 
call skip$restSof5line; 

enJ~if; 
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end ENO!r'rout; 

!NCLUDtrout: proc public; 
dcl (disk 1 i 1 errfla~) byte,filnam~(lJ) byta,filtype(3) byt~ at C.filn~mP (8)); 

syntaxerr: proc; 
cell errmsy(filesyoter~); 
errf lag= trued 

end synlcllcerr; 

accuruinotSalpha: proc byte; 
t=Offh; 
do while (i:=i+l) ~ ucclen; 

if not alphanumeric(accum(i)) then return true; 
ena$while; 
return false; 

end accum$notSalPhai 

if 1nclua~$on then$do 
call errmsy(ne~tedincl~deerr>; 
call skipSrest•ofSline; 
r "turn; 

endiif; 

errf J..iy=f <1lse; 
disk=lncluda$daf~ult; I• default disk f§ curr.,nt one •I 
CALL FILL CSPACt, SllE (f[LNAMc), .FILN4ME); 

if (acclen=ll ano (n~xtch=':') and (l~tter(accumCOl)) thanSdo 

I• disk name founJ •I 
disk=accum(0)-'4•; 
call scan; 
call scan; 

end$if; 

1-. skip : "' 
1-. yet filen<1~e •I 

I• test syntax of fil~na~e •I 
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l (J l l 
ZHJ J 
2 !Jlt 3 
Ztl6 j 

2tJ1 3 

Ztlll j 

2 ':10 4 
2 ':ll 4 
Z'H ., 
2':1'1 ., 
296 5 
Z'H 5 
2':18 5 
2':1'1 4 
j()l 4 
JU2 4 
JUJ 3 

JU4 2 
306 3 
J 07 3 

JU'I 3 
HO 3 
311 ] 

312 3 
Jl3 3 
.H4 2 

315 1 
316 2 
H7 2 
318 2 

31'1 l 
320 2 
321 2 

322 1 
323 2 
3.:'.4 2 

325 1 
326 2 
3<'7 3 
328 4 
BO 5 
JH 5 
3J3 5 
Jj4 5 
335 4 
336 4 
337 j 

B8 " 3 j'I 4 

if C:.c.:;lcn > ;l) or cJLCU111>n..itJ.c>l1,h.1 tt"'"i Ju 

c~ll syntaxerr; I• ille1ul fllenJ~·• o/ 
el se:>do 

call copy(acclen,.accumCOJ,.tilna~e); I• ~le~ up til~nume ~/ 

call scan: I• skip filenJme •I 

I• test if filetype - if so, pick it up •I 
if specialloken('.') thenido 

call scan: I• :>kip • •I 
if L.1cclen > 1) or accum~not$alph:.i tn,.nfuo 

call synl:J>«•rri 
el se$do 

call copy(acclen 1 .accum(0},.filtyp~(0)}; 
coi ll scan: 

enuH f; 
dSt:500 

CALL COP\' C 3, • C 'Acl6'), .FlLTYPE>; I~ '.!tr AIJL T f ILE TVl'L •I 
end$i f i 

endH f; 

if errflaq thenSdo 
call skip$re5l$of$llnei 

else$do 
I• try to open include file •I 
call ilfileSsetup(disk,.filname,.filtype)i 
CALL OPEN$INCLUOt; 
c;ill test$emµtylinl!; 
inc~ude$on=trul!; 

end$if; 
end INCLUDcrout; 

ENDrout: proc public; 
call tast$emptylinel 
eof set=true; 

end Errnrout; 

YAGESTZErout: proc puhltc; 
call sizewidth(.pagesize); 

ena PAGESIZErout; 

l'AGEWTOThrout: proc µublic; 
call sizewidth(.waxcol}; 

ena PnGt~IUTHrout: 

TITLErout: proc puulic; 
do Cilse p;issi 

Jo; '* p,1ss O •I 
if loken.type=slrlnq thenido 
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call fill(O,lennth(title) 1 .title(0)}; 
if acclen > length(titlel then acclen=length(title)i 
call copy(3cclen,.accuM(O),.title(O)l; 

en dh f; 
call skip$rest$ot$line; 
en a; 
do; I• do nothing in pass l •I 
call skip$rest,of$line; 
end; 

- - ..... -
1 0 f-, I" I ~ J 
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j40 j 
j 'tl 4 
J't 3 5 
H4 5 
34'> 5 
347 5 
3'18 5 
J't9 5 
J:>O 4 
j 51 3 
j'Jl 2 

3'.>3 1 
354 2 
356 2 
357 2 

j~8 l 
359 2 
360 2 
361 2 

H•2 1 
361 2 
J64 2 
366 3 
367 3 
368 3 
369 J 
310 2 

Ht 1 
H2 2 
374 3 
315 3 
H6 3 
H7 J 
316 3 
jtlO j 

] tll 3 
302 2 

:Hl3 

3tl" 2 
3tl5 2 
3t16 2 

3tl7 1 
3 l:i!l 2 
389 2 
J90 2 

391 

do; I* pn55 L ~I 

if token.typ~=5trinq tnenSdo 
c.;ll scan; 
call test$eLlptyline; 

elseSdo 
call errws~(ps~udoopdrrJ; 

call skiµSresltuflline; 
end£i f; 
enJ; 

end$c;Jse; 
end TITUcruut: 

EJtCTrout: proc public; 
if printSon then c~ll printn~wpaJeo 
c~ll tdstiemptyline; 

enJ EJECTrout: 

SJMFORMrout: proc public; 
simform=true: 
call testSemptyline; 

end S!Mr·ORMrout; 

LISTrout: proc public; 
call testiemptyline: 
if µrint5~itchuff thenSdo 

printswitchoff=f alse: 
µrintSon=true; 
sourceptr= o; 

end$if; 
t!fld L TS Troutt 

nOLISTrout: pruc public; 
if printSon thentdo 

call test$emptyline; 
call printsourceline; 
printswitchoff~true; 

prinUon=fc1lse; 
els~$do 

call test$emptyline; 
end$if; 

end NOLISTrout; 

LfLISTROUJ: PRUC PUBLIC; 
CALL TESTEKPlYLlNE; 
IFLJST = mu<.; 

t:Nil IrllSTROUT; 

NOIFLISTROUT: PAO( PU~LI(; 

CALL T~STEMPTYLTUE; 
J;=LIST = FllLSE; 

EN~ NOIFLIST•OUT; 
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D.::.fN ~OOK 

13U OUOOH ACCU: N . JYf( EX Tc 9rL'.L( ', ~) 2 60 ?75 21ll ? >l{, .? ;J ! 
2CJ6 j 31 J~L .lb 
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'H OD OOH Sr:A'.J . . PROC:t:OURE EX ff f\'1 "LC H ) SBr:K=OOOOI! 186 1 '}4 

278 279 237 290 2<J7 34 3 
95 OOOOH SCAN IN IT r'ROCdURE EX rrnru.u 3:,) STACK=f!OOOH 

3 S[GMEIJ. . LITE~ALLY 

3 SEG"!C1UNT. . LTTER~LLY 

166 0004H 2 SEl>MElH. . . WORD MUl3ERC1lt'tR) 
145 0004H 2 5((,MLN T. . . wo;rn MUfoEi<(llPt:il) COPYRIGHT <D 1981, 1982, 1983 
L:l ll 0004H 2 SEGl-IE'H. . . WORD M £11" El{( UP d< ANilS) 

3 SEGTYPtfl IT . LHEHLLY DIGIT AL RESEJ\flCH 
3 SEGTYPfC,lUl'Jl LITEIHLLY P. 0. BOX 579 

166 OQO_jH J SFLAG. . . . . . . ilYH MUiti ER( l)l>l:R) 
145 OOOJH 1 SFLAG. . . . avn MiMBE.R(UPl'R) PACIFIC GROVE, CA 93950 
1311 OOOJH 1 SFL l\G. . . . BYH ~EMHERC~PtRA~OS) 
1311 OOOOH 1 SIMFORH. . . BYJE EXTERIJAL(Stl) J59 SER.# 
::15 8 OJOTH 13 SHFORMROUT. PROCcilJRE PUBUf. SI ACK=OOllMI 

SIZE . . . . BUIUHI 274 
144 0017H 54 ST lflH DTll. . PRJCEJURE ST 1,CK=OOOCli 3i0 J2j 

99 OOOOH SKIPRt5fUfUNE PRUCtlJ!Uo E:XTHNALC 3~>) SJACK=OOOilfl h2 l 4fl 
161 169 208 l14 234 74':1 26 9 )1)6 335 3lll 
348 

104 OOOOH SKiPUIHTL. . . i'ROCl1JURE BY rt EX TER:-IALU1) STACK=OOOOti 
11 l OOA/H 1 l't SK !PU~H IL EN Off PROCEDURE STACK=OOOAH ;>35 

l3d OOOOH 1 SOU RC EPTR. . BYTE EXHR!iALC~'l) 368 
2 SP ACE. . . . LIJEIULLY l.74 
4 SPEC . . . . LITE;{ALLY 

101 OJOOH SPECULTOKLN PROCl:llURE tlYH EXftRNALC36) STACK=OOOOrl 2 fl8 
4 STRING . LT TE Ill\ L LY 323 :H l 
2 srnuc. LITERALLY 138 145 166 

166 0002H 1 STYPE. . . . . . . llYJE '4t:~&ERCIJPcR) 27.2 
145 0002H 1 STYPE. . BHE ME 1'1BER(IJ?t:R) 153 
Ull 0002H 1 STY PE. . . . . . . LIYJf MEM&ERCUPcR~NOSJ 

4 $YM3ul . LITERALLY 
3 S Htllfl UtE ~ fl . LIH;{l\LLY 
3 SYMBJLST1HJC. LJTE!{~LLY 138 14 ') 166 

£54 OL30H 16 SYNTAxt:RR. . p ~ oc t:) J kt STl.Cil.=0006H 2d 3 29 3 
59 OOOOH 2 T. . . . . . wO..lO PAlll\llETt:R 60 

2 TAB. . . . . LHEKl\LLY 
114 OOOLH l TENP . . . . uYH IBO 183 l 'J6 
139 OOOOH L3 TE SH MP TYL l~lt. PROCt.OUP.i ST ACK=0006t1 IS6 l'h 2 31 245 

311 316 344 356 360 363 'H4 380 1!14 J tli1 
6Z OOOUH 2 fEXTl\OR. wOi:W i>4RIHIH ..:.~ 61 

2 rnrnoo . LITERALLY 146 bl I '..l 3 176 lil 1 J tl 9 1') 2 
202 211 217 l22 2l'l 742 266 ?75 ?fl] 2 8iJ 
2~ 1 J04 3.l3 J41 364 j1L 

138 000011 30 TITLt:. . . . . . . BYH ARRAi'C 30) FXTc:l{hlAL( 56) 330 Bl 332 
333 



- - -
PL I M-tl6 L01'1P llt:R PSLUDO INST~ucrruH MJ)JLL-i I !l /'>I ' I 

32.:. 0294H 
1114 OOOOH 
101 OOOUH 
l 3ll 000011 

L 

1311 OOOOH 
j 

~o OOOOH 
3 
4 
<j 

!IU OU OOH 
120 OOOOH 

'i7 
l 
1 
4 

HllL'.l!JIJl •• 
TOK. • • 
TOI<. • • 
TOKEI< •• 
TRUE • • 

TYPE • • 
JYHBTI. 
TYPECALC •• 
TYPECOU~ T • • 
UOlFS Y ~!fl •• 
UOl::FSYM30L • 
UPPE1~. • 
UStfil.Cl. 

~u OOOOll 2 VAL. • •••• • • 
l Jll 

4 
~ 

000211 2 VALUf •• 
VARl~flLE •• 
IORO ••• 

~ _j oooou lolROTi:SI. 

MOUULt INfURHAflJN; 

CUOI:: ~~i:A SHE 
CUNSTANT AREA SIZt 
VAKIAdlE AREA SIZE 
MAXIMUM STACK SIZE 
!162 LINLS RtAO 
0 PKOGRAM ERRUR(S) 

ENO Of PL/M-116 CJMPILATION 

0 3 6011 
0003.i 
OOllH 
001011 

8770 
30 

170 
160 

~~'lC~ )U!CL 1'U il~C )l '"" c00<''l1 
ufff ~~lA~~fL~ lU~ 

JYTi: P•db Ide~ 11,2 
:iLWl.TURL LXf._,u •• ~Lt&•l) 172 117 J.'fl Hl 
LITt1ALlY l~IJ 1~7 L56 2~2 Jll j}J l5~ 

367 )76 JJ'. 
dYTE ~L~acR(f)~~~) 187 3~8 ]41 
LHEf<\LLY 
l'ROCt:r)JKt LYfl .:XLiWAL(liJ) HAC"=OOOLl.j 
LITfKALU 
LrTEKllLLY 
LI fEKllLL Y 
P~OCcOUl<E lYff: ~XJU,U.LUA) 5TACl\=000'l11 
6YJf p4qA~tTLD 121 
WORD PARAHET~R SI 
~Of\D MLM~ER(JOKE~) 172 
LTHKfiLLY 
LTTffi~LLY 

PKOCiOURE u'frE t:XTEANAL(J9) SfAC"=OOOOH 

CC.Pr'{Co d .o V.~ 
COP RJGHT ([) 1981, 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER. # CC..-1 Ulf 

- ..... -





- ... - -
Pl/M-d6 LOHPlLEH 

lSlS-II Pl/M-flt. VZ.O CO,~PTL~lTiH; 'lf rl!lDlJLf C 1'ilJ"'{ 
OflJ(I. f MU DUL<: i'L"CcO I·~ l.i1:ilJcH .rJ:, J 

! t)/ •; / ·1] 

CU11Pllt:K li~VUKc.O dY: ;fO: Ci1,S!Jc;;,..PU1 OE;;UlJ lJPIL~ILf(2) U•\lt:Clil/~llll) Pl\(J(',JlGTl'(l,Jtl) n;f,' 

cmsubr: 
UOt 

me>di f.ied 411/<ll R. Silberstein 
mooifiell 4113181 R. Silberstein 
modified 515/ y 1 R. Silberstein 
11rndified 912/d l R. Silberstein 

*' 
/;,. 

Jhis is the module to 

1) t~st if a set of oper1nds matches a ~iven instruction 

2) produce output code for matche~ instruction 

The madule interfaces the COQfOUTPUT module to 
physically send code bytes ta the H~X output file. ,,, 

Sinclude (:f1:macro.lit) 
$nolist 
$include (:fl:equals.lit) 
$nalist 
$include (:f]:cmacd.lit) 
$no list 
Sinclude (;ft:outp.lit) 
$ne>list 
$include (:fl:~c~n.eAt) 
Snolist 
$incluoe C:fl:su~rl.ext) 
$nol}st 
$INCLUDE c:F1:suuR2.tXT) 
$no list 
$Include C:tJ:outp.ext) 
$nolist 
$include c:t1:ermo~.ext) 
$nolist 
$include (:fl:cmsuLr.x86) 
~no list 

COPYRiGIH © 1981.1982. 1983 
DIGITAL R£SE1\RCH 
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PL/H-H6 COMPlltR COOE~AC~u ~u~uuurI~t HJlJL~ 

90 1 
i ej <!Ct 

dcl 
byt<ivar b.ised m.1croptr i>yte, '* v~ri.101,,; ~'ithirl coda~acros *' 
adorvar based ffincroptr addr, 
emilbyte(80) uylP.t 
emitinJeK oyte, 
bltcomtab(2) byte d~ta 

c~nuill~erbits,mform~loils); 

I• lutfer oj uut?ut cuda~ytes *' '* inde~ of "a•ituvt!" *' 
I• le~dl co~m1n~s within "O~IJ" •I 

COPYll·GHT © 1981. 1982, 1983 
OIG1f,;i. RESE,iRCH 

P. 0. BliX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



- - - - -
l'L/ M-86 l.OMi' Ill:R 11)/-, I i I 

':Jl 1 
'12 2 
'J 3 2 

'J 4 1 
'J 5 2 
'J6 2 
n 2 
'18 3 
<J 'l 3 

100 2 

l 01 1 
l 02 2 
103 2 
1 04 l. 
l 06 2 
107 2 
108 3 
109 3 
110 2 

111 
112 2 
113 2 
115 3 
116 j 

111 3 
118 2 

119 1 
l l.O 2 
121 2 
] l2 2 
123 2 

124 
125 2 
126 2 

1L7 1 
l l. tJ 2 
1 l.9 2 
LiO 2 
131 2 
132 2 

LH 1 
134 2 
135, 2 
U6 2 
lH 3 

$eject 

clearcmindex: prac public; 
e11 it indP.x=O; 

end cle~rcmindex; 

emit: prac publlcl I• emit cad1byt~s far nn instruction •/ 
dcl i uyte; 
i=Gffhi 
do while (i:=itl) < emitinjex; 

call emitcodeuyteCemlt~yle(i) 1 CSdata); 
end$while; 

eno emit; 

emildummies: proc µublic; I• emit dummy (NO-OP-) bytes if error •I 
dcl Ci,j) byte,nodumC4l byte d4ta(2,~161B)l 
j=nooperi 
if J>3 then j=~; 

i=Offhi 
do while (l:=itl) < nodu~(j)9 

call Pmltcodebyte(90h 1 CSdala)l I• 'JOH 
e 'ldh•h i 1 ei 

N'lP •I 

end emitdurnmiesl 

emilsinylebyte: proc(ch); I• fill local emitbuffer with a new byte •I 
dcl ch byte; 
if noerror thenldo 

emitoyte(P.mltlnJex)=ch; 
emitindex=emitindex•l; 

enl.1$1fi 
end emitsinglebvte; 

emitsingleword: Proc (var); I• fill l new bytes into emitbuffer *I 
dcl var adJr, uvtl byte at(.var), byt? byte at(.var•l); 
call emitslnglebyte(bytl>; 
call emi tsinglebyte(byt2>: _________________ .. 

end emitsingle•ordl 

incrmacroptr: proc; 
aacroptr=macroptr+l; 

enJ incrmacroptri 

getoperadr: prof ad1ress; 
dcl pt address; 
pt=.operands(bytevar); 
call lncrmacroptr; 
return pt; 

end Je toperadr; 

COPYR GHT <D 1981. 1982, 1983 
OIGI Till RESE,iHCU 

P. 0. Bf:X 579 
PACIFiC GROVE, 1,,A 93950 

SER.# ______ _ 

I• reco~nize code~acru command tyµe •I 
commandtypel proc(comno 1 la 0 pt) byte public; 

dcl (comno,lg,i) byte,pt address,ch based pt(J) byte; 
i =Offh; 
do while (i:=i+l) < lg; 

lf comno=ch(i) then$do call incrmacroptrl return i; endSifi 

- - - - - -



II<'' 

~LIM-86 lOMP&llK COllb,ACRu )IJc (JCI f INf ~JDULc· 

HJ l 
144 2 

~ 

i!nd$whilPI 
return l c; 

end comrndnutype; 

~ ~ ~ 
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- - :- -
Pl/M-U6 L01PlLLR 1 u~ t,lJ 

14'> I 
l't6 2 
l't 7 l 
l't8 2 

149 1 
l !>O 2 
l'>l 2 
1 '>2 2 
l !>3 2 

1'>4 l 
1 '> '> 2 
1!>6 2 
B7 2 
l '>8 l 

l '>9 l 
160 2 
161 l 
162 2 
Hd 2 

164 l 
165 2 
166 2 
167 2 
169 2 
110 2 
171 2 

112 1 
173 2 
114 2 
115 2 
176 2 
178 3 
179 3 
lUO l 
l!ll 2 
1 U3 3 
1U4 3 
1 (j~ l 

1116 1 
187 2 
1U8 2 
1 U9 2 
191 2 
H2 2 
194 3 
195 3 

'l> eject 

mOd~rout: proc puhlic; 
call amitsinJlebyta(oytevar)i 
call incrmacroptr; 

enj mOilrlrout; 

mOB~rout~ proc public; 
dcl pl oddress 1 opr based pt operandstruc: 
p l=getoper"dr; 
call 9rollsin~lebytu(opr.offset); 

end mOllFrout; 

rnO~Nrout: proc putltc; 
C3ll omitsinwleword(addrvar); 
call incrmacroptri 
call incrmacroptri 

end mOOINrout; 

mDWFrout: proc public; 
dcl pl address 1 opr bdsed pt operandstruci 
pt =getoperadr; 
call emitsinyleword(opr.offset); 

end mOllFrout; 

mO)Frout: proc public; 
dcl pt address,opr based pt operandstruc; 
pt=yeloperudr; 

COPYRiGHT © 1981, 1982, 1983 
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P. 0. BOX 579 
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SER.# ______ _ 

if {opr.sflag and seymbit) = 0 then call errmsq(misssegminfo)l 
c~ll emitsinyleword(opr.offset); 
call emitsinyl~word(opr.seyment); 

end mOOFrout; 

mRflbrout: proc public; 
dcl pt address,opr b~sed pt operdndstruc,di~pl addr; 
pt=getoperadr; 
displ=opr.offset-ctp-2i 
if (opr.seyment () csegv3lae) or Ctypecalc(dls~l>=.rd) then$do 

call errmsaClnboutofranae>; 
ef\J$if: 
call emitsinglebyte(disp!)l 
IF AfiSAOOR CO) = SPACE THF~$00 

CALL HiX20UT CUPR.OFFStJ, .AHSA10R)i 
ENOHF; 

end mRELBrout; 

mRELWrout: proc publlci 
dcl pt address,opr b~sed pt operandstru~; 
pt=qetoperadr; 
if opr.segment <> csegvalue then call errmsg(laboutofran~e); 
call emitsin~leword(opr.offset-cip-3); 
IF ABSAOOR (0) = SPACF THEN$Dfl 

CALL HLxznuT (OPR.OFFSlJ, .ABSAODR); 
EN fl$ IF i 

- - - -



PL/M-116 lOHPLl~K CODE;4l;ff{Ll .:)lJ.ifUllJI l'lf 'I JlllJLL. 10/~/Ll 

196 l 

lH 1 
l 'JB 2 
1 'J9 2 
lOO 2 
201 2 
202 2 
204 3 
205 J 
206 :I 
207 3 
208 2 

20'J 1 
210 2 
211 l 
212 3 
213 3 
214 3 

215 2 
216 ? 
217 2 
21 'J 3 
no 3 
2Ll 4 
225 4 
2(!9 4 
2J:I 4 
2H 4 
2JB 3 

2'tl l 

2't2 1 
24:1 2 

2't4 2 
245 j 

2"7 3 
24'J 3 
250 :I 

251 2 
2.52 3 
254 4 
256 4 
251 4 
2511 3 
259 3 

260 2 

end mRllwrout: 

mNgStCFIXrout: proc Public: 
dcl Cse;1r.flag,~e9t) byte,pt ~cldress,oµr bis~J ot o~erJnJstruc: 
segr=bytev.Jr; 
call incrmacroptr; 
pt=getoperadri 
if (opr.baseindex Jnd nooverride~it) 

f 1 a;i =op r. s fl J ;ii 
se;it=shr(flaJ,s'eJtypecourit) .lnd 3; 
noerror=(se1t=sa9r}; 

erid$ifi 
enJ mNOSEGFIXrout; 

mSEGFIXrout: proc public; 
dcl pt address,opr based pt operandstruc,Csegr,overrtdetsflag) byte: 
OSovertest: ~roe byte; 

segr=shr(opr.baseindex 1 basereqcount) and l: 
return (((sfla~ Jnd breg~it) <> 0) and (s9gr=ll)i I• 1 dP ~/ 

end OSovertest; 

pt=oetoperddri 
sflag=opr.sfla~; 
if (o~r.biseindex and nooverrideoit) = 0 then~do 

seyr=shr(sflag 1 segtypecount) and 31 
do case segr; 

do; override=lrue: segr=ESover; end; 
do; override=truei segr=CSover; enu; 
do; overrlde=not OSovertesli segr=SSover: enu: 
do: overrlJe=!lSovertest; segr-DSover; efld; 

'* tS t-/ '* cs *' H SS •I 
I* OS t-/ 

COPYRIGUT © 1981. 1982, 1983 
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end$c<Jsel 
if override then call emitstnglebyteCse~r); 

end$ if; 

P. 0. BOX 579 
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end m SEGFI Xr out: SER.# ______ _ 

H[)[)Rk: proc (re9fielJ,pt); 
dcl pt address,opr based pt oper~ndstruct 

Cregfie}d,modfield,r~fieldtdispfla~1stype,sflag,seorl byte, 
llASEINO !UTE, 
offset addr, 
displow byte at(.offset),disphigh byte at (.offset•!); 

dfsptype: proc byte; 
if segr=rcs then return 2; I• disµ dlWiys 2 for ~ariable in CS •I 
if offset = 0 then returfl o; 
return typec<Jlc(offset)i 

end di sp type; 

indextype: proc byte; 
if (sflay dnd iregbit) <> 0 then$do 

if Csflag and bregbit) <> 0 then return o; 
return li 

endH f; 
return 2; 

end indextype; 

offset=opr.off~et; '* pick up operand attributes •I 



PL/M-86 

2bl 2 
262 2 
26j 2 
264 2 

205 2 
l61 j 
268 3 
269 3 
no j 
212 3 
214 4 
215 4 
216 4 
n1 4 
219 4 
280 4 
2bl 4 

21l2 5 

21lJ 5 

284 5 
285 6 
2 tll 1 

288 1 
l90 8 
2'Jl 8 

l'J4 1 
l'J5 1 
?.':16 6 
l 'H 5 
2'J8 4 
i!'J9 3 
300 2 
JOI 2 
JU2 2 
j 03 2 
JUS j 

JU6 3 

JU9 2 

HO 1 
311 2 
312 2 
HJ 2 
H4 2 
315 2 

316 1 
317 2 

-
LOrlPiltR 

- -
C ilD Lrn C P U SI J ,'.•{.JU f TH [ ~: J:) U Lt 

stype=,.lpr.5t :IPf!: 

sfl~g=opr.sfluJl 

se,;r=shr(sfL1J,s" ;tyµecount) ind :n 
BASfi~rn = OPr(.1\..:~E1'WEx .. :rn Ui..:St~i:r":1r u{ .·n:cX.t!':,;!f); 

if s tyµ.,-"req t ,.,,n!.do 
rmfi eld=uf rs,,t; 
moclfieid=l lbi 
Ji sp fl ;ig=O; 

els~$do 

if (sfl<J•J ..ind (ire;bit 
rmfield=llOt; 
moclfield=fl; 
dispflug=Z; 

or bre·1bit)) () thenl1o 

else$do 
dispfl~g=disptype; 

modfield=dispflag; 
do case in~~xtype; 

'* ~et no ot OISP bytas *' 

I• both busm- ~nd index-re,; •I 
RM~IELU = UA~ElNU AND (lNDfXKEGa1r OM d4SEREGRlT); 

'* index req only •I 
RMFIELO = 1008 O~ CBASEINO ANO lNDcXKEGUlTJ; 

Jo; '* bdse re~ only */ 
IF (~GSfINO ~~D BASE~EGBIT) > 0 TH~NIDO 

rmfi el d=l l Ob; 
I* mod=OO dnd r/m=llOB is d specidl cas~ •I 

if dispflay=O lhen$do 
dispflaq,modfield=l; 

end$if; 
else$do 

rmtleld=lllbl 
end Si f; 
en di 

end$ case; 
endhf; 

end$if; 
regfteld=shl(regffeld,3) a~d 38hl 
modfield=shl(modfield,6) and OcOh: 
call emitsin~lebyte(reyfield or modfield or rrnfield); 
if dispflag > 0 then$do 

call emitsinJlebyle(displo~); 
if dispflay=2 then call emitsin~lebyta(disphigh); 

end$ if; 
end MOORM; 

mMDDRMlrout: proc public; 
dcl reyfield byte; 
reyfield=bytevar; 
call incrmacroptr: 
call MUDNM(regfleld 1 getoperadr); 

end ruMOOKHlrout; 

mMJDK~2rout: proc public; 
dcl reyfield byte,pt address,opr based pt oper~ndstruc; 

] .r} / '_, / d l 
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PL/M-86 1,0;iP~U:R ld/::/ul 

H8 2 
319 2 
-Jl'O 2 
j Lt 2 

3 a 1 
J.d 2 

324 2 
32~ 3 
JL6 j 

328 3 
3 JO 3 
3 j) 4 
333 4 
334 4 
JJ5 4 
336 4 
B7 3 

3:18 2 
339 3 
J'tO 3 
HI j 

342 3 
343 3 
H4 j 

345 2 
3't6 3 
Hl j 

HH 3 
349 3 
3,0 j 

3,1 3 
l!>2 3 
J!>J j 

3!>4 2 
3!>5 2 
:i!> 6 2 
3!>7 3 
3!>6 4 ._,, ,,l 4 
360 4 
362 4 
363 j 

364 2 
365 2 
366 2 

;>t'-' ]etoper.:idr; 
rejfiald=opr.otfsetl 
call ~OORMCr.gtielJ 1 getoper~drJ; 

end mMODKM2rout; 

mOBifrout: proc public; 
dcl (result,croit) byte 1 Dittah(U) Dyl~ dJt.:i(1 1 £ 1 4,~ 1 16,jL 0 64,l£l); 

Join: proc(numo,no~it,noshift); 
dcl (numb,nobtt,noshift) byteo 
if noshitt > n then nu~b=shr(numb,noshift); 
if nobit < 8 then numb=shl(numb 1 8-nobit)l 
Jo wntle (crbit <> Offn) and (nobtt > Q); 

if (numb and RO~) () 0 then result=r~sult or bittab(~rbit); 
crbit=crbit-1: 
noLi t=nobi t-1 i 
numb=shl(numo,l)i 

end'l>»hile; 
eni.l join> 

NJMHERbITSrout: proci 
ucl noblt byte; 
nobtt=bytevari 
call lncrmacroptri 
call join(bytevar,nobit,O)i 
call tncrmacroptr; 

end NUHBERUIJSrouti 

FORMOITSrout: proci 
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dcl (nobit,num~) bvte 9 pt address,opr based pt operandstruc; 
noDit=bytevar: 
call incrmacroptr; 
pt =g·~toper ;;dr; 
numb=opr.offset; 
call join(numh,nobit,bytevar); 
call incrmacroptri 

end fOkMBITSrout; 

result=O; 
croit=7: I* current bit position *' 
do while bytevar <> mendbit; '* do until cNOBlT command *f 

do case commanutype(byte~ar,length(bitcomtab),.bitcomta~)i 
call NUMBEdBITSrout; 
call FOR~~ITSrout; 
doi ena; 

enci$casPi 
end$wh U e; 
call incrmacroptr; I* skip ENDSIT command *' 
call emitsinglebyte(rasult); 

end mOlitTrout: 

·.~ 
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2 

36<J 2 
HO 3 
j 11 j 

H2 3 
373 3 
HS 4 
]/6 4 
317 4 
H8 3 
]/<j 3 
3 lll 4 
3112 4 
3ti't 4 
3tl5 4 
ill6 3 

ld7 2 
l ti8 3 
389 3 
l'JO 3 
l'J2 3 
l'J 3 3 
3':15 3 
)';6 3 
3'H 3 
l'J9 4 
400 4 
'tOl 5 
402 5 
't03 5 
't04 5 
405 5 
406 4 
407 3 
408 j 

40'1 2 
410 3 
411 j 

412 4 
413 4 

414 3 
415 3 
'tl6 3 
417 3 

I• lest us<er oµer"n,1 a~atns.t codenucro p ir J •·' t>•r •I 
matchsinJleop: proc(opno) ~yte; 

dcl Cmatch,spe~letter 1 modletter,ranqe 1 r~n~~typq) byta, 
(ran~evl1rangev2 1 opno) b~te 1 
pt 4odress1 oper based pt op~randstruci 

ran1etest: proc byte; '* perform ranqetesl •I 
dcl opervalue byt~; 
rangevJ=bylevar; 
call incrmdcroµtr: 
if range=doubleranoe tnenSdo 

ranyevL=oytevar: 
call incrm~croptr; 

enl.1$if; 
opervalue=uper.offset; 
if range=doubleranue then$do , 

return ((opervdlue>=rangevl) and (opervalue<=rang~v2)); 
elseSdo 

return (opervalue=rangevl); 
end$if; 

end rangetest; 

moJlettertest: proc byte; 
dcl numb addr 1 (styp,modbyt) byte: 
s.typ=oper. st vpe; 
if styp=lab then return true; 
modbyt=oper.sflay and typebit; 
if styp r~g then ret~rn Cnodbyt=moiletterJ; 
if styp = v~riable then 

return ((ruod~yt=nomoa) or (modbyt=modletter)); 
if styp=number then$do 

numb=oper.offset; 
do CdSe moaletter-1; 

return not wrdtest(num~>; 
return wrdtest(numb); 
return (typecalc(num~)=byt); 
return false; 

end$c3se; 
end$ if; 
return false; 

end modlettertest; 

specletlertest: proc byte; 

I* 5YfF •I 
H IJORO *' 
I* si~ned DYil •/ 
I• O'JORO •I 

dcl (opertype,locv~lue,loctype) byte; 
memtest: proc byte; 

return (opertype=variable); 
end memtest; 

opertype=oper.stype; 
locvalue=oper.offset; 
loctype=oper.sfl~u anJ typebit; 
do case specletter; 

l ':I ; I" l 

COPYRiGllT v 1931, 1982, 1983 
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418 4 

"19 4 

4LO 4 

421 4 

422 4 

4L3 4 

4L4 4 

425 4 

426 4 
4'L7 3 

428 2 
4<'9 2 
'tJO 2 
4 Jl 2 
4.l2 2 
'tJ3 2 
434 2 

4.l!i 2 
436 2 
'd8 2 
440 2 
't't 2 2 
't't 3 2 

444 1 
't't5 2 
446 2 
441 2 
448 2 
449 2 
450 2 
451 2 
453 2 
455 3 
456 3 
45!1 3 
459 3 
460 3 
461 4 
462 4 
463 3 
464 2 
466 2 
461 2 

I• A - dCcumu}dlor ('X or IL) •I 
return ((opArtyPa=re~) and (locv3lud=r-x)); 
I• C - cod•! referenC<!ti.e. L,bel *' 
return (operty~e=labJ; '* n - immediate ddta ., 
return (opertype=num~er); 
I• E - effective address, i.e. m2mor~ adar~ss or re~istar •I 
return {memtest or (opertype=re~>>; 
I* H - memory address •I 
return rne;nle!.t; 
I• R - register eKcept segment reQister •I 
return ((opertype=rey) and (loctyµe ~> drlrJJ); 
f* S - segment register •I 
r•turn ((opertyPe=reJ) and (loctyp~ = dwrd)); 
I• X - memory address ~tthout indexing •I 
return ((opertyPe=v~riable) and 

((oper.sflag and (lreybit or br~gblt))=O)); 
end$ case; 

end speclettertest; 

specletter=bytevar: I• pick UP codemncro attributes •I 
c~ll incrmacroptr; 
~adletter=bytevar and ~odletter$bit; 
rang~=bytevar dnd range$and; 
r1ngetype=bytevar dnd rangetype$and; 
call incrmacroptr; 
pt=.operands(opno); I• address of curr~nt us~r operdnd •I 

natch= true; 
if ranye <> noranJe then match=rangetest; 
if modletter <> 0 then match=match and modlettertest; 
if match then match=speclettertest; 
return match; 

end matchsingleop; COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

I• test if operands match a specific codemacra *' 
matchingops: proc byte; 

dcl savept address 1 (nopara 1 match,parno) uyte; 
savept=macroµtr; 
call incrmacroptr; I• macroptr=macroptr+2 •I 
call tncrmacroptr; 
nopara=bytevar; I• pick up no of parameters •I 
call incrmacroptr; I• aavance to first formal •I 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

if Cnopara and prefix$on) C> 0 then return tru~; I• PREf IX •I 
if nopara <> nooper then5do 

rnatch=falsei 
else$do 

match=true; 
parno=Offhi 
Jo while (parno:=oarnotl) < nopara; 

match=match and matchsingleop{parno); 
end$whi le; 

end$ if; 
if not match then macroptr=savept; 
return match; 

end matchingops; 

~.· ~ 

1 /) 
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468 1 
469 2 

"'0 2 
411 l 
412 3 
414 3 
416 j 

411 3 
4f8 2 

419 

I• test if operbna5 ~~tch 1n~truct1on •I 
se<lrchformatch: µroe byte puDlic; 

ucl next based mdcroµtr ddur~ss; 

nacroptr=ftrstmacroptr; 
do forever; 

if mdtchin~oµs then return true; 
if next=O th~n r~turn falsel 
mac~optr=n<lxt: 

enJ1forever; 
enJ se~rchformatch; 

endimodule cmsubr; 

COPYRiGHT © 1931. 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
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CRUS~-Rt~tREhCE LJ5fl~G 

Otf N AIJDR 

8'J OUOOH 4 ARSAODR. iHTt ~RRAYC4J i:Y.TLWfl(?5) l ~I lB J '1? 
194 

2 AOOR . . ll JE1H LU 3l JS 3d '< 1 41 65 6tl 
71 H !19 'lO 12 !) 150 lf: 0 16!> 17 3 1 i11 

199 LlO 24 3 jl/ 346 .:!6d 31l 1 
<JO OOOOH ? Ail 0 RVA it. wORO fl A 51: om ,ir, ROP H:.) 15;) 
55 OOOOH ALPllANU'lLP IC PROCdlURE BYT ~ EXll rrnntC14) STACK=000'}H 
58 OOOOtl t.SCIIChlR. . PRilCE'.llJRE 5 '(rt: EX Ti RllALC 15) STAO:=OOOOr1 

L4 J 007f-H 1 bASErno. . . ti'f TE ?64 2J2 283 285 
lbO OOObH 1 BASEi~flEX. . 3YTE 'ltMllER(JPR) 
l 'l 1:1 0008tl 1 llASEINOEX. . BYTE HEMilEIUJi'r<) 202 
.:!4b 0008tl 1 IJASEINOEX. . bYTE: HtM::lfi{( llPK) 
lb!> OOOllll 1 aASEI~uEX. . 3YTE 14EllBlR(OPtl) 

113 OOOlltl 1 UASEIIWEX. . 8HE 'lt'43CR(1JPtl) 
210 0008 ti 1 flASEillOEX. . BYTE llEHBERCOPR) "12 217 

ll9 OOOllH 1 uASEitrnEx. . dYlE Ill: Md ER( llh~Atm S> 
llll OOOllH 1 Bt.5El'J0EX. . tHTE ~EHdERCGPR) 

150 000!1H 1 BASErNOEX. . BYTE 'll:Mtlt:RUlP;{) 

31 7 0008H 1 BASEINOEX. . BY Jc MtHBERCt.H'lt) 
.l4J OOOBH 1 eASElNOU .• . dYfE Ml::MdEi<( OPR) 264 
3bll 0008H 1 HASElNOE)(. . . . . BYTE MEMiHR(OPfR) COPYRIGHT© 1981.1982, 1983 

l!B BASl:i<Hfl IT . LITE1ULLY 264 282 285 DIGITAL RESEARCH 
68 dASEREGCOIJNT LITERALLY lll 
':IU OOOOH 2 Ill TCOI! JA3. . BYTE ARRAYC2) OAJA 357 P. 0. BOX 579 

32 3 0006H 8 iH TT Afl . . . . . . BYTE ~RRA'f(B) on u 332 PACIFIC GROVE, CA 93950 
B tl dRtGIH f. . . LJHtlALl Y ,l}j 254 l12. 4L5 

IHI BRHCOUNT. . LITERALLY SER.# 
4 BYT. . . lITEt<AllY 403 

120 000'<H 1 BYTI . . BYTE III AUlilMAf !C 121 
120 OOO!>H 1 BYT2 . . ClYTE AT AUTO;UT IC 12?. 

90 OOOOH tiYTEVAR. BYH: BAStO(Ml\CROPTR) l 2'l 146 l'H 31 2 340 
342 J47 351 :.156 35 7 .Ht 375 4lB 4JO 4J1 
"32 "49 

111 0004H 1 CH ~YTE PARA~l:TcR llUT:HHTIC 112 115 
80 OOOOtl 1 CH BYTE i' ARA~Elf.R 81 
49 OOOOll 1 CH dYTE PAROtH::R 50 
52 OOOOH l Cf! BYTE PARAMEHR 53 
SS OOOOH 1 Cit fHIE PARAlkhR 59 
!> 5 OOOOH 1 CH . . . . BHE PARAl1ET C:R 56 
bl OOOOH l CH . . BYrf P.-PiHiETrn 6? 

134 OOOOH 1 Cit BUE fl!ISEDCPT> ~RP.ll'f(l) 117 
46 OOOOtl l Cti . . . . . . BYTE P.\RAMOO::R 47 
1:19 OOOOH 2 CIP. . . wo~o EXTi.:ar-.At:( 26) 17':J 191 
'l1 OOOOH 10 CLl:i\RC MJ:.rnE X . PROCLDURt PUBLIC STACK=0002H 

l OOOOti UISlJflR . . . f'ROCt1URE SJACK=OOOOli 
j CODE . . . . LITEiULl'f 

lB OOC3H :.>0 CmiMA~OTYPf. PROCtOURE JYTE' PUllLIC STACK=OOOCli 3.., 7 
133 000811 1 COM NO. . BYTE PAPll7H:HR AUTOMATIC 134 lH 

37 OOOOtl t:Oi'Y . . . . t'ROCCJJRE fXHKNUUD STACK=OOOO:t 
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2 CR . . . . . L£T<l«\LLV 
323 001l3H LR~i Tl• . . . JYTt 3 ) \ J j 2 jjJ .1 j '.) 

I 6 LSO.H!'I . . . L HF«ALLY 9d 1 01 
119 oonoH 2 CSLG\i ALU L. . \./Ok[) EX TdililLU 7) l1b Ir, ':I 
11 csov.:R . . . . . . LTTE1<~LL1 L27 
16 csntu.:. . . . . . L TTfH.LLY 
J7 OOOOH 2 o • . .iORO P1<RAl1Lft? 3d 
13 OOOOH 2 o. . . . . . . wOkO P 1-1.Ri-lM CT Li~ h 
10 OOOOH 2 o. . WIJkD t> .\RA~:[ I ,R 71 
67 OOOOH 2 o. . . . !<ORO P A..<lii'li: T i::R 6.1 
64 OOOOH 2 o. . . . wORO PllRl.'1ETL'R 65 

2 OCL. . . . . . l ITEK ALLY 
Jj OOOOH OH OUT . PROCt)JRt: ~X'f1:.;11,\LC 20) STACK=OOOOH 

3 uELETf:DSYff.c. LITERi.LL Y 
49 00001! OHH. . . . . . . PRiJCclJURE Br l f EX fER;j,\L( I 2) 5lACK=OOCtl11 

L4J 007tlH I OISPFLAG . . . . . uYTE L69 ,'76 279 Z<l 0 2till ?90 303 306 
243 0013H l 01 SPHI i;tt . . BYTE AT 307 
173 OOOAH 2 OISPL. . 1W1W us 176 lll 11 
L4J 0012H I OJSPL011. BHE: IH JtlS 
244 03f0tl 34 OISPTYl'E . . PRGrUlUHl BYH STACK=OOG61! 279 

3 DOU!lLEOEf1tiEU. L TJER~Ll Y 
COPYRIGHT v 1981. 1982, 1983 15 OOURLEi.;t\NGc. . LITfKALLY HJ 379 

16 DRCOOEDAT A LITfRALLY DIGIT AL RESU\RCH 
16 DR(f)OESEG~ . LJJfo(t\LLY 

P. 0. BOX 579 16 ORDIH ADA fl\ . LTJERALLY 
16 OROATASEGM . LITEoHLLY PACIFIC GROVE, CA 93950 
16 OREXfR,.OiH A. LITERALLY 
16 ORlXTRiiScGM. . LTHRALL Y SER.# 16 DRSTACKOATI\. LITf1ULLY 
16 ORSTACKSl:G.'1. LITfltALLY 
16 OSDAfA . . . LITERALL 't 
11 OSOVtR . . . . . . LTTfR/\LLY 215 

211 02CDH 45 osovrn TEST . i'ROCE.JUHt'. t:iVTE SI ACK=0004H .:JO 2H 
16 OSVALUt. ,· . LITEHLLY 

4 D\olRO . . . . LITERALLY 423 '•2~ 
2 ELSEDO . . . . . . LHEIUILLY 291 

94 OUOAH 40 HIIT . . . . . . . PROCtOURI: PUt.lUC srAO=OOO!lH 
'JU OUHH 80 EMITBYTE . . BYTl llRRAY(l:!O) ':.18 115 
!I u OOOOH EIHTCODEtlYH l'ROCi'JlJHc fXTcfWALC2J) s TALK "'oooou 9;} 1 Oti 

lUl 003..:'.H 56 cMITOUMMHS. PROCi:ClURE PUbLIC STACK=0008H 
'Ju 006tH 1 EMITl.~lOEX. . . llYTE: n ') 1 115 116 
76 OOOOH EMITIU IT . . PROCdURc EX EiU!\LC?l) SHCK=000011 

111 006AH J] l:MITSH•GLEli'tTE P1WCDJl<E SJA[K=0004H 121 122 146 1 ~2 
11:10 2B Jll2 305 307 )6j 

11') 008'.lH 19 dtITS TNGLEllORO . . PRLlCUJRE ST,l.CK=OOOA11 1.5 5 16? l&'J l 10 
191 
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2 ENDCASE. . . . . . LITfRl\lLY 
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2 ENDFOREVER . LIHKALLl' 
2 t:NOIF. . . . LITER/ILLY 2 l9 107 
2 UlOMflOULt. . LtTEKULY 
2 ENOOfFIL1:. . LHEKALLY 
2 UlDPkOC. LITERl\LLY 
2 ENOWUJLE LITEKl\LLY 1" l 

16 [[)f'TV Pt. . . LIHIULLY 
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ll4 009CH 9 INCRllACRUPTR PROCtJiJRE SJACK=OOO?il BO 1]9 , .. 7 156 
157 200 313 Hl 34 j )4tl 352 3&4 372 j76 
429 433 447 448 4'>0 

118 INOEXlUG1HJ. LITEK4LLY £64 2112 lil J 
1111 1NDEXHGCOUtH. . . LIJrnALLY 

'L51 O't12H 29 I NO EXT YH. . PROCt:DJRt uYH SJJICK=OIJ02H 2:U 
2 INif . . . . LYTER/ILLY 

16 INTEL!lATA. . LITEkALLY 
16 J.N TELS EGM' •• T . . . LITERALLY 
1111 JRl:GOJl. . . LTHRALL Y 252 27? 4·><· ,, ::> 

llB IRtGCOUNr. . LTTE1ULLY 
102 0071H 1 J. . . . . . BYTE 103 104 l 05 107 
324 04B6tl '.12 JOIN . . . . P?OCbJURE SH.Ci<=llOOAri 34? 351 

3 L llf\. . . . . LTTEiULL Y no 419 
ll6 LAl10UTiJFKANGI:. LHEiU\llY 17tl 190 

7 LEFTilRACHT. LITERALLY 
l.'>0 OOOOH ? LE llG TH . WORD ME M8E RCOPR) 
J46 OOOOH 2 LE l•G fl! . WORO lllMi:ifR(UPk) 
160 OOOOH 2 LENGTli . . . WORD ,•!EMi1ERCOPi<) 
£10 OOOOH 2 tENGTli . WORD •t.:MaER( ,JPR) COPYRIGHT cg 1981. 1982, 1983 
16~ oooou 2 LENGTH . ~ORD "It:: MlH: R {()i' 1!) DIGITAL RESEARCH Jl7 OOOOH 2 LENGTH . WORD Mt:lol.lEk{ OP1() 
l ll 7 OOOOH 2 LEIJGTI! WORD "ltlliHR( OP rn' P. 0. BOX 579 
173 oooou 2 LENG Tit . WilRD H:•lBERCOPR) PACIFIC GROVE, CA 93950 
1 'J B oooou 2 LENGJli . WIJil.D MEHBl:RCOPIO 
J6il OOOOli 2 LENGHI . wORO Ht: Mtl( RC Lil' t ;() SER.# 
243 OOOOH 2 LENGHI . WORD "IE'1llEH(llPiU 

l[ llG flt . BUILIIN 357 
H'J OOOOH 2 LE r.G Tit 1111JRD MEMJERCOP£~ANDS) 

~2 OOOOH u nm . PROCt:DURE flY TE EXT ;2RtlAL(l 3) STAfK=OOOt)lf 
2 LF . . LJJfRllLLY 



- Jllllll - .... - - -- - ••• - llfliiilil .... .... ..._ - - - - -
PL/ M-H6 COMP 1 ltR CllllfH.~'.:!iu ~IL.1:dJ•JJ iifr .UJ:JLC: l iJ I_, 1 ri 1 ; -' ! ~ . J > 

133 00(1611 LG . . d Yl c p ~ :{ ~\ 11 ~ r L il 'llT• .. i·~fJC h4 1 J {) ~ 't J 

" LIT. Llll.U1i...lt ,: 1 " (; .; 
':l 10 l l l 2 J 3 14 1 5 I f, r.:: ~> ,_. 7 

il8 
410 009JH 1 LOLTYP,:. u1Tf 416 42J 4L4 
41 u Oll921t l LOCVALUE . !'Hf 4 ls 4 1 u 

ti 'I OU OOH 2 .~ ~CRJP JR •111~0 t X Tt IU 1 AL ( 311) ')0 1 ') J 
L J J?·J ]46 l ~! ~ 

t 19 JlL J4'1 :14L J47 .l5 l 3~.i 6 :. ) I HI _) 71, 

428 4 30 4il .. 3;> 4't6 4 4 'J 46') 4 "') 4 /ii 4 7·', 
416 

36U 00871i 1 MATCrl. . . . fHH 4 l 5 4H 4 3'J 440 441 44? 
't4'> 009'>H 1 MA Jr:H. . . . \J'tlf "'.>~ 45ll 46 l 't6't 466 
'*'• 4 0 IAl::H 108 i-IATCffil1GuPS. PROC.:llUkf' i\Y T f sr.:.CK=OOlllH H2 
361 0 '>6llH 111 t1ATCHS }tjGl.tllP. PRJCt•)l.IRE :n r.: ST~CK=OOOCH 451 

Ii MOuF . . . . . . . LITLHLLY 
H 'J Ol06H 21 HOLFROUT . . PROCt:OURC: PU.IL 11" ST ACK=UOOi.H 

Ii i'IOIJI T • . . . LIT£ RALLY 
322 0468tl 1':; HOIJ ITRDU r. . i'RDCi.:'ltlRE PIJEL[(. '.iTAC.!<=001 .!ii 

ll 110 tiN . . LITE.<ALLY 
H'> OOF'>H 17 MOEIJ!HlUT . . . . . PROCcOIJRE PU:ll1C STACl'=IJ00811 

8 HOOF . . LTTEKr.LLv 
164 0144H 47 MOOFKilUf . PilOCf:fJUlh: l'UllLlC SJACK=flOOUI 

ll /.IOI-IF . . LHFRALLV 
lS~ 012fH 21 1rn1ornnur PROCLi1UIU: PUllLIC Sf ~CK=OOOU1 

8 MOWN . . UTERl\LLY 
1 '>4 Olltill LO MOi.;NkOUT . . PROCdJllt PU ULJ. C SJllCK=OOOlll 
411 0/9fH 15 HFMTcST. PROCC:OIJRE BYTE STACK=COIJ2H 4 21 422 

8 t-IUWf TT. LITEl<HLY 3 St> 
ll Mfti11~;. . LIHKALLY 
ll MFOH'.ALRlTS. LITEKALLY 'Hl 

86 MISS SE G '1INf11 LJTU.l\LLY 168 COPYRIGHT© 1981. 1982, 1983 ll lil<IOORM 1. . . LITHALLY 
HU 042fH 28 kllOORMlRUUT • PROfi:'DURE PlJJllC STACK=0012fl DIGITAL RESb\RCH 

ll l-IMOOR"l2. . . LTHR ~LLY P. 0. BOX 579 316 044BH 32 HMOORM2RULJT. PROCE1LIRE PUt\LIC SJACK=OOILH 
PACIFIC GROVE, .. A 93J50 a MNOStGfl X. . LllbUILLY 

l 'H Ol18H 60 MNOSEGHXRUUT. . . PROCt:OURt PUi\LiC STACK=OOOl\H 
ll rHJU'IBrna ns. LIJiRALLY •rn SER.# 

10 MOOR . . . . . . . LIJERllLLY 
Jllll 0090H 1 MODIHT . . . . . . BYTE 1'J2 39't 396 

10 MOOD . . . . LTTEK~LLY 
243 0079H 1 MO OF TE LO . . BUE 268 ns 28 0 290 301 Jfll 
_j68 OO'l9H 1 MUOLETTEK. . B'tf E 3'H 396 400 4 30 43il 

14 MOOLETTERflTT LITlll.ALLY 430 
14 MOOLETIEttCOUNT . . LfffKALLY 

jtJ 7 063AH 162 l'IOOLET fE~HST • . . PilOCtJURt llYff STACK=0006fi ,. 39 
242 02FMi 246 HOORH. PROCEDURE ST >4C.<=OOOEll 314 320 

10 MODS!l. LTIL"RALLY 
10 MOOW . . . . LI ffi<ULY 

ij MRHb. . . . . . . LI TfiULl 't 
17L 01 HH 96 MRELBROUI. . PROCdURi: PUJLTC Sfl\CK=OOOAll 

8 MRELW. . . . l TfEHLLY 
l ll6 0 lD_jfi 69 MRl::LwROU r. . Pi{OCl:OURE PlJdUC SJACK=OOOUI 

u i'ISEGFIX. . . LHfKALLY 
.!O'J 0254H 121 MStGFT><RlllJJ. PROCtDlJRi PlJ,IL IC SJllGK=OOOAH 

13 OOOOtl 2 N. WORD PARA~IEHR 74 
70 OOOOH ? N. . . . . . i.oi<.o PARAl1HER 71 



PL/M-!16 LOMPllLR C110r 1·1nc.~u )U,: ·'JU I I.·F •UDULt: 1 (l I'.> I '. J r' ·,(;' 1 b 

67 OOOOH I :I. . . . . .; y I l ? !. '? ~ \ L I ..: ,-~ ' .. i 
64 00001-1 1 iol. . ilYfF: ? .'.\ F"' >; ' f : l 6) 

46 oonott t ,, . . . . . . . bYH P ,.i. i{ ,~ 11 L: r ~ -< 47 
H OOOOH 2 IJ. . . . . . . . . ~/(),{() P.<lli<~cT~•< ?.5 
H 000011 1 N. fiY r E ? A i{ fl ~. i r .: ,! :n 

.i Ni: (,lt: C TE,) • . . . . LITt.<ALL'I 
46'J OOOllH 2 Nf: XT . \iOJ<O 'H.SEO(".MC•t'!PT«) '174 476 

4 l<I L. . . L!fHl\LLY 
.).i9 00841i 1 NOU I I. . iHri: HO J4~ 

346 008::.H 1 llObIT. . . . . . . BYTE h7 , ') l 

324 0006H 1 hOU lT. . f!YH l>A'U11.0J..~ WTO''f.TlC 3? 5 323 :lZ'l Bfl 
334 

102 0002H 4 NOOUM. . . . . . . tlYTE AKRAYC4> u.U A 107 
' 89 OOOOtt 1 l;Oi:RROi\. B'tlf: EXftRilAU23) 113 20 {-

10 NOllOO. . LHEKHLY 396 
H9 OOOOH NOOPti{ . HTE EX ft:i{NAL( 32> 103 4')) 

811 l'iOOVEnC!JUNf • . . . LIJEi<HLY 
88 NOllVERRT1HUif. . . llfEJ{l\LLY LOL 21,7 

445 0094H 1 IWPARA . JYJE 4<t9 4 51 453 'tbO 
12 NOPAR.~tm . . . . . L ffEiULL Y 
15 iiOR Al~G t:. . L HEHLL Y 4 36 

Jl4 0004H ) llOSHfFT. . . . . . tlYJf Pl<RAMdlR AJTOMAT1C 32 5 326 3?7 
346 0086H 1 tlUlrn . . . . . . . 8YTE .htl j s l 
324 OOOdH 1 1111'1 B . . . . . . . BYTE PARAMUi:R .~UTOHATIC 325 3;>7 32q Bl 

3J5 
31:11:1 OOIAll 2 NU~lB . . . . . . . WORD 399 "01 402 403 

J t;UMfH:R . UTE!ULLY 397 420 
.HB 0512tl 36 MJh!H:O Rb T ISi~fJUT . . t>R'JCEJURE SJl\.CK=O'lOfh 358 

·~ NUHBtRRANGi:. LIHHLL Y 
7 OANO . . . . . . . LHERllLLY 
7 OEU. . . LITERALLY 

.)46 OOObH 2 OFfSH . wORO '1i:lfoERCUPk) J50 
311 000611 2 OFFSET . WORD 11tllBER( OPR) 31 'J COPYRIGHT© 1981, 1982, 1983 
243 0006H 2 OFfSET . . . . . . I.ORO 14£/'l&EIHtlPK) 260 

DIGITAL RESEARCH l'J8 000611 2 OHS ET . llORO Ml:MuERCUfltO 
1 !17 000611 2 OFFSET . . . . . . WORD HE~BEl<CUPR) l'H 194 P. 0. BOX 579 
173 000611 2 OFFSET . WORD 'IEMBEkCJPR) 11~ JIB 

PACIFIC GROVE, CA 93950 165 0006H 2 DH SET . WORD MEIUEl{(IJl'I{) 16'1 
160 000611 2 Off SU . . . . . . WORD M[M3ER(1JP,O 162 SER.# 150 000611 2 OFFSET . Wl11<D i!tMJ[R('lPR) 152 
210 000611 ? OFFSET . . . . . . lilOll.O I'll:: Mfi£ RCilPR) 

ll9 000611 2 OFF SH . WORD ~iM9ER(UPiRAN05) 

243 001211 2 OFi'Sf:T . WORD 243 247 249 260 267 
J6ti 0006H 2 OFF'iET . . . . . . WORD MdlfH:RC!lPUl) 378 399 4E 

1 UGl. . . . . . . . LI JEil.All 'f 
7 OGT. . . . . . . . LITfKALLY 
1 OUST. . . . . . . LTTtlUILLY 
l OLE. . . . . . . . l TTEK:\LLY 
1 OltNGTil. LITEKUU' 
l oL r. . . LITEKALLY 
1 OMOO . . LTTERHLY 
-, ONE. . . LHEJ{l\LLY 
1 ONtH . . LITE1ULLY 
1 OOfFSff. . . . . . LITFKALL Y 
1 OOR. . . l THRALL Y 

368 oooou 9 OP!:R . . STRULTURE P.i\SEO(PT> 311l 3'i9 JJZ j')'} 414 
415 416 4.'.5 



PL/M-86 l.OMPILt:R 

!:1'1 OOOOH 
!:I 7 

j 

410 00911i 

J 10 0U8tH 
367 0004H 
H6 OOOOH 
.H 7 OOOOH 
210 000011 
198 OOOOH 
1!:17 000011 
113 000011 
16~ OOOOH 
l6U OOOOll 
l~U 000011 
2ftJ OOOOH 

7 
1 
1 
1 
1 
1 

40 OOOOH 
llO 007111 

. , 
44~ 009611 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
lj 

6 
6 

- - - - - -
C..lFlEH',CRiJ .)'.Lt<.!Ul Ilif i' Jll ll1- I : I~ I ; l , . 

( '.· 

.36 UPtflAfllJ'i •• 
OPE.•U•NDS f PUL • 

l 
9 
'l 
9 
') 

') 

9 
'} 

9 
'l 
9 

I 

tlPtRi;Tf)q •• 
Lll'l~ JYi'f •• 

tlHRVAUh:. 
OP t.;1 • 

JP K. • • 
OPR. 
OPI< •• 
OP k. 
DP k ••• 
OPk. • • 
01' R. • • 
OPK ••• 
OPR. 
UPR. 
OPTR •••• • • • 
OSEG 
LJSliL 
OSllORT •••••• 
OSHR •• 
OTYPt •• 
llU TT t X r. • • • • • 
OVERRTuE ••••• 
oxu~ • • . • • • • 
PARNO •••• 
l'COOEMAC1Hl • 
PCSEG • •••••• 
PD ti. • • 
i'DB Ir •• 
POD. • • 
PDSF.G •••• 
l'Dw ••• 
PEJECT • 
PENO •• 
PFNOlF •••••• 
PEt.DM. 
PEL.Ill •• 
PESEG ••••••• 
PIF ••• 
PIFUS T. 
PJNCLllOE 
PliST • •••••• 
PMOORM • • • • • • 
PNOTFLIST ••••• 
l'NOLIST ••• 
PNOSl.:GFIX •• 
PORG • • • • 
PPl\GtSllL. 
PP AGOI IO JH • 
PRo. • • • • 
PRffIXMID •• 
PRl:Fll<IJll 
PRELl3 •• 
PRtLW ••• 

~ r :~ lJ ~ r u R 1_: ... \~ " ... t ( 't ) '_: ....: I t: r? " r l ( :s :~ j 1 .'. '; "t ; 11 

L r ff ,( ~ L L y 'l ) 1 ~ (I l 6 LI ! (; 5 l r \ j ti ;· 1 'J.I 
21n l4~ 317 1'1n ·~g 

LlTE.l~LLt 
,, v r !: "l 2 414 

4 L '> 
HYJ[ 31tl lHl _3t,4 
JYTE P~Q!~LlL~ ~Ull~~f!C 

STMULfUR~ B\~EDC~TJ 

ST~UCTUML nAS[O(PTJ 
STRULTU~L U~SEU(Pf) 
sraucTUR2 H\S~O(?J) 

STKUCTOR~ oASEDCl'T) 
STRUC JURE J,\ShH f>T) 

STRULTURc 'l.\:lcilCr'Tl 
STRU:TJR~ ~ASED(PI) 

STRUCTURE ~ASEOCPT) 

STRUCJURE ~A)[O(~T) 

LITblALLY 
LITERALLY 
L 1TE1<llLL Y 
LTTtRllLLY 
llfEt{llLL Y 
Lllfi<ALLY 

4 I 'l 4? c 

16 ll 
J50 
H'l 
n.z 216 
L0.2 2C1'1 
18 'J l'l l 
17'.> 176 
167 16 q 
162 
152 
?60 ?61 

P?OCcJURi: t:XTEiHUU.'l) SJACK=OOOOit 
dYfE LL2 2L6 LJO 2J4 238 
LITERALLY 
BYTE 
LITERAlLY 
LITERALLY 

461 

't34 

217 

l'h 
li.U 
111' 

?.62 ?114 

LJ TE RALLY 
LTTERALLY 
LITfiULLY 
LITERALLY 
LT rERALL Y 
LTTcRALLY 

ccPl1M-8(p ~-(') V.3 
C'OPfR:GHT IV 1981.1982, 1983 

DIGllAL RfSEi\KCtl 
LI JE.<A LL Y 
LITERALLY 
LI fl KALLY 
llfERHLY 
LITERALLY 
LITf1~ALL Y 
LITERALLY 
L TTEKALL Y 
LIHRALL'f 
LITERALLY 
LTT[l{nLLY 
LITUtl\LLY 
LI TE KllLLY 
LITERALLY 
LITfftllLLY 
LfJEl\ALLY 
LI ff KALLY 
llTfKALLY 
LTJEK,ULY 
LIJEKALL Y 
LITE KALLY 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

srn. # Cc~ ro:f 

451 

- - - .... - -
l 1 



l'l/M-!l6 LOMP!LiR i.:fJD[,.:\LRu :> u 1~ i) iJ u 1· ·r :·, r 1) fl Jl ,, l ii I'> I., 1 .) 1-1 \..: ~ 1 ! 

l PF' UC . . . . . . . LT fE;<'.Ll 'f ]'! : ') 21 t.] -.~ 'J :' l -~ l 
j4 55 ") j 61 7'I 7j 1& 7 ;, -,I) ., l 

'll 94 l !J( 111 11 'J 1 ?'< n l ) J } O, ~ ,i., 
154 l 5'J 164 l 72 ld6 l'H !) 9 di 242 .. ~ 
?51 310 316 :in 124 33R 4~ 3 '>I >t ') <l1 
409 411 4 44 46.1 

6 PRS. . . LI H:i<ALLY 
6 PR". . . LTTlRt.LLY 
6 l'ScGfTX. LililtULY 
_j PSl:UOO . LlHRALl t 
6 PSlMFOHH . . L1TfK4LLY 
6 PSSEG • . lifl:Rl\LlY 

J46 OOJ6H 2 l'T . WORO .Hf. J49 J':>IJ 

Jl 1 0014tl 2 l'T . . . . . WORO 317 31il 319 

no OOlOH 2 PT . . . . . . llOi<D 210 212 215 216 21 7 
l 'J 8 OOOEH 2 l'T wa1rn l J!l lOl lOl .!04 
187 OOOCH 2 l'T . W01rn ld7 18d 189 191 194 
113 0 00 81i 2 PT . . . . . iolfJRO 1 73 1 74 175 176 1tl3 
165 0006H 2 l'T WORO 165 166 167 16~ 110 
160 0004H 2 l'T . . . . . WORD 16/J 16.l 162 
15 0 0002H 2 PT . .IOi<O l'.>0 151 15;> 
133 0004H 2 l'T . w~rn o PARA.'IETL.~ llU rotiA TIC 13't lH 
llB OOOOH 2 PT . ioORO 121 131 
2'tl OOO'tH 2 PT . . . . . OIORO PARA,'1UfR AUTO :rn TJ C. 24 3 2()() 261 262 

264 
46 OOOOH 2 PT . . . . . WORD PARAMdtil 47 

368 OOIHH 2 Pr . . . . . WORO 369 J7d 389 392 399 414 415 416 
425 434 

6 PT JTLE . . . . . . LI fE I{ llL l'I' 
!> RAil. . . . . . . . LIJfi<ALU 
5 RH. . . LITE1ULLY 

36B OORAH KANGE. . . . . . . BYlE .H3 .H9 4Jl 4 36 
u i<ANGEllN[) . . LlTEi<ALLY 4 31 
14 RANGtSPECfl! T . LITEi<AllY 
14 RANGES i'E LCiJU fl T . . LTTEJtALLY 

369 050AH % RANGETEST. . i'RGCi:HRE il'tf E ST ACK= OOObH loH 

368 OOBBH 1 RANGETYPt:. . BYTE 43? 
15 RANGETYPElltrn l HERALL Y 4 32 

J68 OOBCH 1 RAt.GEV 1. . . . . . il'HE HI 331 384 
36ll OOBUH 1 RANGEV2. . . . . . ilYTE 315 381 

5 R~X. . . . . . . . LIJEHLL Y 418 
5 RRh. . . L TJFIU\LL Y 
5 Kfll. LIHKALLY 
5 RBP. . . . . LI rER~llY 
5 RllX. . . . . . l Hf;U\LL't 

COPYRIGHT© 1981, 1982, 1983 5 kCll. . . . . LIHil.ALlY 
5 RCL. . . . . . LITEKALLY DIGITAL RESEARCH 
5 RCS. . LITERftlLY 2 45 

P. 0. BOX 579 5 RCX. . . . . . L IlfitALLY 
5 RDli. . LITERALLY PACIFIC GROVE, CA 93350 
5 RO I. . LIHrt.ALLY 
5 ROL. . LIJERALLY SER.# 
5 ROS. . . . . . LITE KALLY 
5 ROX. . . . . . LHfRALLY 
2 ltEi:NT. LI HR ftll Y 
3 RF li. . . . . . . . LTHRALLV .!65 393 "1 d 4Ll 42.J 4L4 

Jl7 OOfllH KfGFiELO . . BYH 31'1 320 



1111111 ~ ..... ~ ... ..... - 1•-111 ..... .--. if 1- ....... .... - - .... - - -
PL/ M-!16 l.fl11P ILlR (. Oli " 11 .1 C ;1 u )lJ!;,<.JUI ;,.1: M J 1J lJ L c I')/ 1; / ·1 l 

Jll 0081.iH I R~.'Gr ;.H.O . . . JYiL J 1 ) J ~ ! .. 

242 0006H l 1<l:Lr IFL 1 . . . !! y I ~ ;) .1 ;~ .'; : i I .. ·< ' d I J 1·'. ·I T d:. 2~ J j )(1 JPt'. 
t) kfGISTLR U.11C.L. Llfftr1LL{ 

'.> RES. . . . . LITfki'.LL Y 
323 0082H RE SIJLT . . . ~VJ( l I? 354 3b •, 

1 I{ TGIHe id (.j( ': r . LilfRHLY 
243 007AH i<MFHLIJ. f: YT f .'o 1 ? 7 '• ? fl.' 281 28 7 2 '14 j!t I 

) I'S J • LT ff IH Lll' 
5 RSP. . . . . . lTJ[t~6LlY 
) RSS. LIH.i<HU 

6't OOOOH 2 s. . wo1rn Pi. R" ·I ,: T •: P 65 
37 000011 2 s • . 11'.Jil.O PA:<A;H.1..:H 38 

445 OOJCH 2 SAVEPT . wo1rn 1t46 46'.J 
I '.l OOOOH SC .. ~J . . PROC~DURE U: H ;t'J i<L ( l) :;r .iCK=OOOOl1 
17 000011 SCANilllT . . PRJlCL1lJRt LX rcrnt.Lt o> STflCl'=OOOO!i 

4611 0111AH 43 SE ARCl1d11H:i1 T Cll PROCdUHi oYTt PlJliLIC STACK=0014H 
11!1 SEGMbIT. . . L IJ Erl.UL Y 167 
1111 SEG:-lCJlUt. T. LTrrnHLY 

3611 0004H 2 SE6MC:NT. 110~0 Md\Jt i<CUP.:iU 
.H6 0004H 2 SEGMENT. WOl<D llcMJfRCUP,I) COPYRiGHT '° 1981, 1982, 1983 311 0004H 2 SEC.11ENT. WORD ~lt!1C EK(Llr1() 
243 0004H 2 SlGMi::NT. .io~o 'IL '!Gi: R( :IPR) DIGITAL RESEARCH 
210 OOO'<H 2 SEGMcNT. WORO ~i::Mllcl<COP;<) P. 0. BOX 579 198 0004H 2 SEGMENT. woao Mt:Mll(R( UP1\) 
1117 0004H 2 Sff,i'.E~ r. ~rn1rn 'IEHBER(LlP") 1 8 '} PACIFIC GROVE, CA 93950 
173 0004H 2 SEC.'1£NT. JIJRD ~dlBtR(ilPI\) 176 
165 0004H 2 SEGMtNr. WORO Mt "IJE K( UPt{) 170 SER.# 
160 0004H 2 SEGMUIT. WORD MEMllf R(UPi<) 
150 OOO'<H 2 SEG.'1UH. Wilil.D H:-l~H:ll(UPI<) 

!l'.l 0004H 2 SE GM!: Ill. WORO llcMH[R(OP~RANOS) 
L4J 007l:H I SEGR . . d'l'TE ?'tS 263 
210 0076H 1 SEGR . . . . . . . BYTE 212 llJ 21-J 22ll 2£ 3 227 231 2h 

219 
1 '.l ti 007JH I SEGR . . . . . llHE H'l L06 
1'J8 007~H 1 SEC. T BYTE 205 206 
llll SEGTYPdl rT . LTTE:RALL'I' 
!Ill SE (,TV P f: C 1.JU 1.r LITERALLY 205 d9 l.6J 

368 000.JH 1 SFLA(,. . LIHE Mi:Hl![IHOPL.R) YJ.-.' '<16 42') 
346 0003H 1 SFLAG. . d'l'H: 11 dl13E ll(l.lP:O 
317 000311 l SFLllG. . BYTE Ht MBi.:RC-JPR) 
L'<J 0070H 1 SF LAG. BHE l')? l'i<t 262 76 3 27? 
24] 000 311 1 SF LAG. . IHTE ~f.MJ~K(nPtD 262 
210 0078H 1 SFLAG. . . . . . . BHE 213 216 219 
210 OOOJH 1 SFLAG. . dYTE McMr.ll:k(OP1U 216 
l 'J 8 0003H 1 SHAG. . !3'tTE Ht41E!t(1JP,{) 204 
1117 0003H 1 SFU.G • . LIY ff .~i:Ml!tR(tlPI{) 

173 00031l 1 SFLAG. . BVTE M~ Mflt:R(di'i<l 
16!> 000.Jli 1 SFLAC.. . B'tTE l'IEMdER(Of'R) 161 
160 ooo:m l SHAG. . BY TE :4 Ufo EI{( UPI{) 
150 0003H l SFUG. . BYTE Mc MBE R( Di'.<) 

B9 OOIHH 1 SFLAG. . llYTE llEMdER(OPLRA~OS) 

Slil. . . BUllfrn JOO 101 32 ') 335 
SllRt •••• l>UIL fr:i 2 05 212 2 l 'l 26 3 3?7 

15 S It; LE..: A :•G l::. LTTERJ\LL't 
21 OOOOH SKI PRE ST OFLI tot'. . . PR OC t!l URE .:xrrn~AL<2> ST M:K=OOOOfl 
26 OOOOH SKIPUNIJL. . PRJCEDURc !.l'tf c l:Xit:R/gl(4) STAC!<=OOOO:l 

2 SP ACi:. . . . . . . liffl{ALLY 1 ill 192 



PL/M-tl6 COMPJ.UR C01lE ::.Ci<'l :.U.; ,. JU f T ;.t: ., lf)Jl l 11/_/oi f) • - ;.. 

j 5PLC . . Llfh{J'..LLY 
9 SPtC,:.. . L ITfi<',LLt 
9 SPfCL. . LIHfl.ALLY 
9 SP tCfl ~ . . . . . . LI TFKf<LL't 
9 SPECt:. . . . . . . LlfEi<i\LlV 

23 000011 SP LCI H T!Ji<Ul PRLJCu)UFE •\1 f L d: Tt:fW~L( J) .;r.~cK~oo,)o;t 

36tl OOBIJH 1 SPLCLEHtR . BYTE 411 't..'.d 

409 060CH 195 SPLCLfTTb<TE'.>T . . PROCt:JURc >»YT E <;f :.r:K~Uuil611 441 
9 SPlC:1. . LtrrnnLLY 
9 SPECK. . . . . . . LHEKl'.LLY 
9 SPECS. . LlTEKt.llY 
9 SPECX. . . . . . . LIH1U,LLY 

16 SSDAH . . . . LJHRllLLY 
11 SS OVER . LJT[l{l\LLY 2.H 
16 SSVALiJt. . . . . . LlftlUILLY 
16 SURTTYPE. . . . . l ITERHLY 

3 STKWG . LITEKALL Y 
2 STRUC. LITEKALLY :1 'J ISO 160 165 171 187 1 ')fl 

210 243 Jl 7 346 368 
3tlll 008fil 1 $HP . . . . . . . llYH 389 390 393 395 397 
J68 OOOZH 1 STYPi:. . 1HTE MlMdEli.( lJPtR) J89 414 
346 OOOZH 1 STYPE. . . . . . . BYTE l>lcMtlER(Ui>R) 
317 0002H 1 S TYPE. BYH '11::-!i:lER(llPR) 
243 007Ul 1 STYPt. BYTE :.'.61 L6, COPYR;GflT (1 1981, 1982. 1983 
24j 0002lt 1 STYPE. . . . . . . llYJE '41:MfJERCUPR) 261 DIGITAL RESEARCH 
210 OOOZH l STY PE. . . . . llYH: ~ t:MtHo R( OPR) 
198 0002H 1 STYl'E. . . . . . . BYrE HEMHERCJPR) P. 0. BOX 579 
l!l7 OOOLH 1 STYPt. . UY TE Mt:Mtll:K( OP10 PACIFIC GROVE, CA 93950 
173 000211 1 STYPt. BYTE MtMdfR(OPK) 
165 000211 1 STYPE. . . . . . . BYJI: '4tHtll:R(OPR) SER.# 
16 0 0002H l STYPi:. . . . . . . BYTE MEH3ER(!)PJ{) 

15 0 OOOZH 1 STYPE. . . . . . . BYJE ME Mu[ it( OP :0 
89 000211 1 STYPE. . . . . . . BYTE ~iMBER(OPcR~~OSJ 

3 SYMBOL . . . . . . LTTERllLLY 
87 SYMBJLSTRUC. LJJEl{llLLY 'l9 150 160 165 173 l tJ7 l'.H 

210 243 311 H6 368 
40 OOOIHI 2 I. . . . WO Rn PARA'ltlt:R 41 

2 TAB. . . lHfrl.l\LLY 
4J OOOOH 2 TEXJA'lR. WOrtD PARAi'IETl:R 44 

2 THtNOO . . . . . . urrnALLY lU 137 176 181 l '}2 202 2 J 1 
252 26'> 212 285 289 303 373 379 1'17 4 '.) 3 

26 OOOOH 1 TOK. . uYTE PAR>li'oi:: T ti( n 
23 OU OOH l TOK. . . . . . BYTE P llRAMET.O~ 24 

2 TRUE . . . . . . . LJHRllLLV Z'U ?26 191 435 452 4~8 '• 71 
473 

80 OOOOH 1 f\' p. . . . . dYTE PAR>l.HTtR 81 
as TYPEBTJ. LTHRHLY j tJ2 416 
31 000011 fYl'cCllLC PROCE'.JIJRE iW lE EX It' R'1i\L(6) STl\CK=OOOOii 175 

249 403 
lltl TYPE COUN J • . LITER/ILLY 

3 UDEFS YMB . . LIJEltl\LLY 
61 OOOOH UPPER. . . . PROCtOiJRI: tlYH tx Ti:IHIAL( 16) HACll.=OOOOil 
31 OOOOH 2 VAL. . . WORD P ARAIH: T C:R 32 

119 000411 2 VAR. . . . . . . . WORO PARMH:TcR ~UTOM11 TIC 12 0 
;j VARIABLE LITE1ULLY j )') 41L 42' 
~ WRO. . . LlTfl{ALLY l 76 

34 OOOOH WROT<:Sl. PROCtOiJRE llYH lXTt:R1•ALC7) S fl\CK= OOOOri 4(' J 



- -
PL/M-86 COMPlltR ([)0[ :::\(,{U ~U ,?tJIJfI:I! 1-!U[)IJL '. 

MOUULt IhFURMAlION; 

CUOL ARtA Sllt: 
CUN~TANJ kRE~ S&ll:: 
VARIAtilt ARl::A SIZL 
MAXIMUM STA:~ SIZl 
'JB LJ.Nl::S REAU 
0 PROGRAM ERROR(S) 

ENO U~ PL/M-86 COMPILATION 

Oil 45d 
00 uE ii 
OO'l7il 
0014il 

.:' 11 7D 
140 
1~10 

LOO 

40L 

COPYRIGHT 6 1981. 1982, 1983 
DIGITAL RESE.iHCH 

P. 0. Bl1X 579 
PACIFIC GIWVE, 1.,A 93350 

SER.# ______ _ 

- - - - - -
l u I ', I .i 1 





- - -
~l/M-tt6 LOMPllER Itbft(IJLT JO,j ri'l'llJLi. 

!~.1.S-U. l'l/M-86 112.0 (LJrtPIL.\IIuU r:,, 'ilUlJLI: T1IST!!IJC 
08JtLJ MUOULE l'LAC.:n Ii< ltlSL<.iJl'J 

-
1n/S1., I 

cu Mp 1 l t R I N v 0 Kt D 8 1 : : f ll ; 1 N s fR • p L H (} dl JG 0 p T IM IL .:( n CJ :.r L ( l 1) I ~I d l ) p fq; ~ '.i 1 0 r fl ( l 0 d ) ,( ;, c I 

Hille c·ri•Sf,{UCTILli~ M~OULC") 
inst rue: 
ao; 
/-F 

$incluJ(! 
$nolist 
$Include 
$nolist 
$includP. 
>no list 
$include 
$nc>l ist 
$include 
Snolist 
i incluoe 
$nolist 
$include 
$no list 
$include 
$no list 
Hncluoe 
$nt>l tst 
$include 
$nolist 
$include 
$no list 
$include 
$nt>list 

This is the ~odule tu decode and producd cude­
output of o single instruction, po5si~ly prec"ded 
by a number of P~EFIX-tnstructlons. 

(:fl:mocro.lit) 

c:t1:,.truc.1it) 

C:tt:cm:icJ.ljt) 

c:tt:equols.lit) 

(:fl: (!rmod. lit) 

(:fl: subrl .ext) 

( :t1:.,xpr.ext) 

( :r1:symb.eKU 

c:n:scdn.ext) 

( :tl: ermod.ext) 

c:t1:cmsubr.ext) 

c:r1:1nstr.x86) 
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120 1 
$eject 
acl I* ulo..><il vc1ri<abl.;s -./ 
bytevHr ba5~d macroµtr byte, I* oytP ~ithin co1P~&cru •I 
co~tab(l2) b1te dJlc1 I• la~al c~j~J1cro comm.nos ~/ 

( :n Jhn, md t, f, ·TI own, ;,J d,. f, m J df, m r "l D, •Ar" 1 ... , : .. m '"Jr'" 1 , "'"' •> dr 1.1 ! , <115 2<J fix , 
mnose~fix 1 mdbit)i 
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lll 1 
122 2 

ll4 3 
125 4 
ll6 5 
127 5 
llB 5 
1L9 5 
!JO 5 
lJl 5 
1.12 5 
l B 5 
134 5 
1J5 5 
l J6 5 
1J7 5 
138 5 
140 5 
1't 1 4 
l 't2 3 
1 "j 2 
l 't6 2 
1-'t 7 2 

l 't B 1 

1"9 l 
150 ] 

151 3 
1 5l j 

153 2 
154 j 

155 J 
156 3 
157 j 

158 2 
159 2 
loO 3 
162 J 
l Id 3 
1 b5 4 
166 4 
to7 " 169 4 
110 4 
171 4 
11l 4 
113 3 
174 2 

~ ej a cl 

l* J3nerate in~truction output code "' 
maKecode! proc byt~: 

if Cnoerror!=se~rchtormatcn) thentuo 
/4' matchinv oper.,nds, comput cocl.e f/./ 
do while C~vtevdr <> mandm) onJ noerror; 

<.lo CCJSe cornm-.in<llype(bytevar 1 l PO,Jth(cor" t.;CJ ), • comt•1b); 
call fllfli111ruut; 
call mU'lfroutl 
ca 11 m UW t.rou t; 
call mOWfruut; l* typed during ~~rthqu3ke *' 
ca 11 l'lUDFrout; 
call mRELrrout; 
call mkELWrout; 
call mnOORMlrout: 
call mMODPM~rout; 
call mSEGFIXrout; 
call MHOSEGF&Xrout; 
call mD31Trout; 
Jo; en.i; 

en<.l$case: 
end$while; 

I• dun_mv 1 should not h<ippen "' COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

endS if; P. 0. BOX 579 
if noerror then c~ll emit; else c3ll emitdummi~s; PACIFIC GROVE, CA 93950 
return noerrorl 

end makecode; 

I• scan all PRlFIX instructions •I 

SER.# ______ _ 

I• co~put~ address of first codemacro •I 
findmacruaddr: proc; 

dcl macrop bas~d codemacroptr ddJress; 
ftrstmacroptr=macrop: 

end findmacroadrtr; 
I• test if instruction is of PREFIX type *' 

preflxinstr: proc byteo 
dcl ptr addres~.tlag based ptr byte; 
ptr=ftrslmdcroµtr+2; 
return ((flag dno prefix$on) <> O); 

end µrefixin~tr; 

call findmacroadur; I• compute pointer to first macro •I 
do while pretixinstr; 

if makecode then: I• generate output code,always succed •I 
call clearcmindex: 
if findcodemacro(acclen,.accum(0) 1 .cdd~macro~tr) then$do 

c<1ll scan; 
call findmacro<iddr; 

else$do 
call errmsy(ruissinstr); I• mis~ing instruction •I 
call skip$re~t$of$line; 
return false; 

end$if; 
endS•jhile; 
return true; 
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Pl/H-H6 CUHPlllR llJ ::> TillJC T l().'j :·ifl:J!JL( lU/ '.;/ til 

115 

l 76 
111 

178 
119 
lllO 
1111 
l HZ 
l1J3 
lll4 
lli6 
lllll 
l1J9 

l 'J 3 
1 'J5 
l 'J6 

200 
201 
202 
203 

204 
205 
Z06 
207 
208 
209 
ZlO 
212 

216 
218 
219 
uo 
Ul 
2.n 

226 
U.1 

UB 
2:l9 
ZJO 
2:il 

2 

1 
2 

2 
z 
2 
2 
J 
] 

3 
4 
4 
4 

4 
5 
5 

3 
J 
2 
2 

1 
2 
2 
2 
2 
J 
] 

4 

2 
2 
2 
] 

] 

J 

2 
z 

l 
2 
2 
j 

enll prefik5Cdn; 

I• 1et all instr~~lion operands ~/ 
~etoperands: proc ~ytei 

dcl mor<:!operunds hyta 1 i.t addr•1ss,oµer C'l~"J ;>t o;,er,,n1atruc, 
exitvalu~ oyte; 

exitvalue=tru•1• 
nooper=O; I• cleJr no of operands •I 
moreoperands=not emptyline; 
~o while moruoperdnds; 

moreoperands=false; 
pt=.operands(nooper); 
if not operand then$do 

if oµer.stvpe <> udefsyml> thiln c~ll errmsJ(illioper); 
exitvalue=false; 
if skip$untilC'1') then moreoperands=true: 

else$do 
if specialtokenc·,•> then$do 

call scan: I• skip N 1 N •I 
if noopar < 3 then moreoperands=tr~e; 

end$ i fi 
end$if; 
nooper=nooper*li 

end$t;hile: 

COPYRiGHT © 1981. 1982, 1983 
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P.O. BOX 579 
PACIFIC GROVE, CA 93950 return exitvalue: 

end ge toperand s; SER.# ______ _ 
I• test if operands contain enouyh type inform~tion •I 

enough~type$into: proc byte; 
dcl pl aodress 1 op~r based pl operandstruc,Ci 9 flag) byte; 
f L1g=t rue; 
i =Offh; 
do while c1:=1•1> < nooperi 

pt=.operands(i); 
if oper.st~pe=variable lhen$do 

tf (oper.sflag and typebit) = 0 then flaJ=fals~; 
end$ if; 

erid$while: 
if fla~ then return true; 
i=Offh; I• one of operands lacks type info,check others •I 
do while (i:=i•I) < nooper; 

pt=.operands(i); 
if Coper.stla9 and typeblt) <> 0 then return true; 
if (oper.stype=number) and Cwrdtest(oper.offset)) then return true; 

end$while; 
rP.turn fals•d 

end enou9h$type$into; 

I• ~odule entry point: •I 

instruct ion: proc ,_,,,blici -
call clearcmindex; 
if prefixscan then$do 

if getoperands then$do 

I• decode line in pass 1 and pjss 2 •I 
I• clear ~uff er for output cod~s •I 



PL/M-H6 LOMPillR HViTf!IJ1.. T '.1:l ,'.1JIJLL 

l .:S4 4 
2 j6 5 
2 31l 6 
240 1 
2"1 1 

244 6 
24~ 6 
2't6 5 
241l 5 
l't'.l 5 
2::>0 5 
2~1 4 
2~3 4 

2~6 3 
2~ 1, 2 
2~1l 2 

2~9 

if eno<J 1h~lVl"' •info th.,nJ..jo 
if mJkecou3 lhdnl1o 

if not pmptyllnA thnn$do 
call err~s,(enJlofSline~err); 

end'> if; 
el sr'!$do 

call errm~~(op~ism4tch); 
enrJ$i f; 

else$do 
call errms~Cmlsstypeinfo); 
call eMitdummies; 

cno$ifi 
else$du 

if ruakecode then; /* try to make c~de with b~d oper~nds *' 
end$if; 

end$if; 
call skip$rest$of$linel 

enu instruction; 

end£module lnstr~c; COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

- - -
1 .i I~ I '1 ~ •, 



PL/H-86 LOMP!L[R IlbTi• ULT H1 il 1-: luUL f 

CKUS~-KtftKENCE LISTING 

Otf N AOOK 

119 OOOOH l ACCLE!I . . . 
119 OOOOH JO AC CUM. . . . . . 

2 .. ooR . 
64 OOOOtl 2 ASLJIPrR . . 

119 0006H 1 11ASEi\IDl:X. . 
20!> 0006tl 1 st.sErno.:x. . 
177 0008tl 1 RASEJiWEX. . 

~ oASEKEGll IT . 
3 AASEREvrou~T . 
3 BRl::Gt3 rJ. . . 
3 BREGCOUIU • . 

l .J BYT. . . . . 
HU OOOOH 1 BYTEVA.t. . . 

84 OOOOH Clf./IRCKJNOLX 
IL CODE . . . . 
11 COOf'H.\CRllfRR 

3 COOEHACROl!tl\O. 
119 OOOOtl 2 C:ODEMHRllPTR . . 

90 OOOOH COl'IHANOT'IPE. 
':10 OOOOH 1 CO«NO. 

120 OOOOH 12 COHTA'\ . 
24 OOOOH COPY . . 

l CR . . . 
1 CSOVtR . . . 

24 OU OOH l o. . . . . . . . 
l Df.L. . . 

12 OELETEOSYMH. 
SL OOOOH 2 DEST . . . . 
12 DO UBL EDE F mm. . 
l 7 DOUflLEOEf-U.f\ . 
11 OOUBLEOEfSYH8. . 
17 OOUBLEDEfVAK . 
11 OOUP.LERANGE. 

1 OSOvt:lt . 
13 DWRO . . . . 

L ELSEOO . . . 
li6 OOOOH EMIT . . . . 
1111 oooou cHHflUl~MIE~. 

19 OOOOH EMPTYLINI:. . 
2 HIOCtSi:.. . . 
l tNOOO. . . . 
2 EllDFORt:VER . 
2 dlDTF. . . . 
2 · tllDHOOULc. . 
2 ENDOfFlli: • . 

17 HIDOFL INHHR 
38 OOOOH 2 ENOOrS'IHllTAf\ 

• . 

. 

. 

. 

. 

tlYrE EXTERW\t<'t~ > 163 
uYTE ll.1t~AYCfl1i) EK Tt.R•'IAL( 44) 
LIHKALL't 19 22 2S ;1 

50 S3 :.6 5') 67 65 119 
WOKO PARAliflr:i~ 65 
BYTE HEMdERCUP~~A~US) 
nn iH:MJER(UPc:R) 
BYTE ~cM3tkCOPiR) 

LITE.tl\LLY 
LITERALLY 
L!Tt~ALLY 
LITER!lLLY 
LIT[l{ALLY 
bYrE B~SE!lCH-<CiWP fR) 124 1£5 
PROCt:lURc EXTEi<.Nlll(26) STACK=OOOOH 
LllfKALLY 
LITERALLY 
LJHRl\LLY 
WORO EXTclrnALCSO) 150 151 

16 :I 
3ti 44 

177 2115 

162 

163 

I I• r, 
•.>:. 

H 

?.:?9 

PROCtiltJRE BYTt £XTL RllAL( 29) STACK=OOOOil l 2:i 
BHE PARl\HHf:R 91 
BYTE ARRAYCll> DATA 12~ 

PROCi.:JJRE tXTE1HIALCZ> STACK=OOOOll 
LTTfRALLY 
LHERllLLY 
WORD PARA1HHR 25 
LITERALLY COPYRIGHT© 1981, 1982, 1983 
LTTFIULLY OIGI TAL RESE.\RCH 1olORO PARAKHcR 53 
LIJE;~ALLY P. 0. BOX 579 
UTERALLY PACIFIC GROVE, LA 93350 LITERALLY 
LITEKALLY SER.# LIJERALLY 
LITElULLY 
LITE1ULLY 
LIJEiULLY 190 241 
PRDCEOUkc lXT f R rl14L( 2 7) S Tt.CK=OOOOll l't4 
PRilCt:>lJRE £XTER:iALC28) STl\CK=OOOOH )45 24'J 
PtWCf:OURE BHE txHRNALC 24) STACK=OOOOtl 1 tJ() 

238 
LITEIULLY 
LITERALLY 
LIT ER ALLY 
LT HR ALLY 197 198 213 254 
LlTERHLY 
LITERALLY 
UTERALU 240 
UORD EXTtRl~AlCli) 



-
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2 
2 

204 018oH 
')') OOOOti 
111 OUJUH 

Hl 
12 

7 
177 
.H 

L. 
3 
;) 

17 
511 

149 
49 
17 

119 
LU') 
1')4 

2 
L. 

5L. 
176 
20') 
12 
11 
11 
11 
17 
17 

;) 

3 
2 

17 
1 

aB 
j 

3 
12 
17 
Io 

20') 

119 
177 

2 
90 
46 
43 
64 
')ij 

49 
61 

000011 

ouorn 
000011 

OOOOH 
OOEOH 
OOOOH 

OOOOH 
OOl)'JH 
OOOOH 

OOOOH 
OOOOH 
0109H 
0008H 

000011 
Olt5H 

OOOOH 

OOOOH 
OOOOH 

OOOOH 
OOOOH 
OOOOH 
OOOOH 
OOOOH 
OOOOH 
OOOOli 

- - -
I 11 s T idll .. T Fl.. 'I J ll u l L 

c~OPkOC •••••• 
LJ'D~Jrt I Lt • • • • • 

14) dlOllCtiJYPElli.'•l •• 
UH U ~ f. T «I till H ~. • 
ERRMSG •••• 

14 

2 
l 
1 

2 

12 ') 
I 

2 

2 
2 

l 
1 
1 
I 
1 
1 
1 

ERKNO •• 
£RKUR. • 
LSOVtP •••• 
EX ITV HIH: •• 
tXPRlS.>IUN • 
FrLSL •••• 
rllEIS IRIJC illl\f'. •• 
fILEOSTRJCTUM~ •• 
FILESYiH t:Rtl •••• 
fJNOCFJOEi'lfCRO. 
~J~OMALRUADOM •• • 
fINOSYMfuL •••• 
FTRSJITE~ ••••• 
r IRS T '1AC rWI' T1l. • • 
HAG •• 
fl. Ar, • • 
fOREVEM •• • • • • 
~ORMFELD ••••• 
FREEPT • 
GEi AlTHT tilJH S ••• 
GUO PE fl)\ .ms. 
I. • • • 
IOlNT ••••••• 
IFPARERR ••••• 
ILLEGAUIMtlO • 
ILLEGALPSEUOO ••• 
ILLEXPRELEM. 
ILLJOPER • •••• 
INDEX~lG~IT •••• 
lNDEXR<:GCl1Uil f ••• 
INIT ••••••• 
INSTKEi<'l •• 
INS Tl<IJC. • • 
INSTRUCT IflN. 
IREGoIT •••• 
lREGCOUfl I • •• 
LAU. • • •• 
LAUO!JTUFi<A,IGt ••• 
LffTtlRACKET. 
LENGTll 
LEt1G HI • 
LE l•G Tll • 
LEt1GTH • 
LF • • 
LG 
LG • 
LG • • • 
LG • • 
lG • • • • • 
LG 
LG • • 

L l Tl 1' \LL'( 
LJTcrl,,LLY 
r'R,JC1: JJR.: 
P:lDCL JURC 
PP!JCdWKi: 

240 244 

d 4 ~'" v r:: :; r 11 .. ,: = rw n .! ; , 
Xft,;1U:.L( l~) STi:.CY=OOOOtl 
XTcl.il.\U2'.J) Sff.CK=iJOliuh 
2 4'l 

"y T c p A i! !\ M i. T L i{ 

Llrfi<ALLY 
LTHllHLY 
UYfE 17~ 10~ LOL 
l'ildCDJRt: tlYTE EtH.fUt.~L('.,) ST.<C!'=OOOO'f 
LITlRALLY 171 182 18d 213 226 
LITERl\LLY 
LIHKALLV 
LITEi<ALLY 

J 1, 9 

PROCL'lURt JYfi DTcR:il\LC 16) SfA[l(=OOOfJd 161 
l'ROCE'JiJRt snCK=00021f 158 166 
t'Rfl[l:OURE tWTf EXTLH'IS:.LC13) STACK=OOLJOH 
LTTERnLLY 
wflR!l ~XT~RNAL(46) 151 155 
BYTE 206 213 216 
OYTE fH.SEOCP rn) 
L JTEi<llLLY 
LITE«t.LLY 
WORD EXTERNAL{/) 

15 (; 

PAOCLJURL tXTERNALll4) ST~CK=OOOOH 
l'AOCtlJRE bYfE STACK=0U06ti 
BYTE 207 208 209 218 219 
LITERllLLY 
LIHiULL Y 
LIJfkHL'I' 
LITERALLY 
L HERALLY 
LITERALLY 
LITEiULLY 
LI TEI< ALLY 
LHERHLY 
LITEKULY 

181 

PROCcDURE STACK=OOOOH 
l'!W[i:[)URi: PUJLIC STALr=OOl?H 

dL. 
2 20 

-

LIHKALLY 
LITEftALLY 
LIT£tHLLY 
LTTERULY 
lffEKALLY 
WQRD ~tHBERCO~fR) 

UUILJIN 125 

COPYRIGHT© 1981, 1982, 1983 
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WQRD M[MdERCJP~RANOS) 

WORD MEMRER(GPER) 
LIJEK~.LLY 

BYTE PARAMETd 
aYTE Pf<RAMtTd 
dYrt PAR/Hfrl cR 
BYTE PAR,\MEHR 
bYTf PARAHtTd 
BYTf PARMIHt:R 
BYTE l'ARl\MEJtR 

91 
41 
44 
65 
59 
'iO 
62 

P. Q, BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

- ..... -



Pl/M-116 COMP lltR lNSTkUCT1flfl :1'11J'.lLi' l :: I~ 1<i1 iJ ·.'; •. 

L LIT. . . UTbOILU 
., 

4 ~ " 7 d ,_ 
9 10 11 12 i j 14 l 5 16 I? 

46 OOOOH 2 iHCOl:FPT ,l)j{I) l'i.f{:.M~f..:,( 47 
l!>O 000011 2 ~1ACRUP . . . . . . LW,rn a~s~DCCUlc~.rao~Trt> 1 !> l 
11 'J OOOOH 2 11Af.ROP TR ritHO f.(T;=flllAI (47) 1 2'.) 1L4 l?' 
121 OOOOH 16 2 liAKHlD[ . . PflllCLJHL il't IE Sf .lt.K'-'OllO ?H 160 236 2'.d 

4 i•1D.tF . . . . . . . LIT£ 1iALLY t 2ll 
'J) OOOOll i\O!lFl\OlJT PROCiOURO: i:i(f',\'hl(]l) STAC.!<=OOOOfl ld 

4 MOSTJ. . LTTL~ALLY 1 ~ii 
11!> 000011 Muirnuu r. PflOCUJRt rxr:"'HLC4t) STACK=OOOOH IH 

4 MORN . . . . . . . LHf.il.llLLY l 2fi 
'J3 OOOOH MOriNRJUT . . . . . f'ROCcOURl:. LX H: iPll\ l.( 10) STAC.K=OOOOH 126 

4 1400F . . . . . . . LIH:iiALLY l lfl 
101 OOOOH ;iOOFIWUT PROCl::OUKE l:XTEiC-J,.L(34) STACK=OOOU!I U.'J 

4 MOWF . . . . . . . LTTERllLLY 170 
'J'J OOOOH 14fl~FROUJ . . . . . PROCt:JURE tx T 21WAL{ B} SUCK=OOOOfl le} 

4 UOllN . . . . . . . LITERALLY 120 
'J1 OOOOH HOwWHJUT . . . . . PROCt:llURc EXTERN:'.L< 32) SHCK=OOOOH 128 

4 ME1~0B Tl. . . LHERULY 
4 MEIHHi. . LITERALLY 12't 
't MrORllllL!HTS. LI rER!ILLr 

11 MISSCrl:Ril.. . LJJERALLY 
11 111SSINGPSfU)U. LITERALLY 
17 MISSl"lSTR. . LITEi<ALLY 16'J COPYRIGHT o 1981.1982, 1983 
17 MJSSSEG'4 Jt,FO . L TTERALL Y 

DIGITAL RESEARCH 17 HISS TYPE INFO LITERALLY 24d 
't 11'100iVH. . . LITERALLY 12J P. 0. BOX 579 

111 OOOOH H'40flR'41RJUT. PROCtJURT: tXTERNl\U. H} SJACK=OOOOH 133 
PACIFIC GROVE, CA 93950 4 MMOORML. . . LITFKALLY 120 

113 OOOOH HMOORtl2iWUT. PROCtoURE cXTF.iHIALC40) STACK=OOOOH 134 
4 MtlOSEGFL<. . LITERl\LLY 120 SER. # 

107 OOOOH MNOSEGflXROUl. PROCEJURE EXfE1U.JAU 31) STACK=OOOOH U6 
~ MNUHSER!l lf S. LITERALLY 
6 HODB . . . . . LTHiULLY 
6 M!lOO . . . . . LIJERllLLY 

10 HOOL ET HkeIT . LlfEi{AlLY 
10 MOOLET TEHOU:H . . LITERALLY 

6 i10DSB. . . . LtHRllLU' 
6 >!0011 . . . . LITERALLY 

171 0006H 1 MOR EDP t:R AtJO S . dYTE 130 l!H 1B2 190 197 
4 MRE:Lll. . . . LITERALLY 120 

103 OOOOH MRHBROUf. . l'IDCtHRE tX TER11f\L( 35) S HCt<=OOOOH 131 
4 11Rl:LW. . . . LIJERllLLY 120 

10!> OOOOH MREUiR our. . PROCEOURE EH<:1rnt.LC36> STACK=OOOOtl 132 
't MSl:Gf-TX. . . LITERALLY 120 

109 OOOOH MSEGFIXROUT. PR0Ct1"RE: tXHitNALC3d) STACK=OOOCiH 135 
24 000011 1 ''· . . . . . BYTE PARAHETtR 25 
21 OOOOH 2 N. . . . . . WORD PllflAMthR 27. 
12 rtEGlf:C TO. . LHERULY 
11 NE GU:!: TERR . LITEiiALLY 
11 NESTEOifcRr{. LITEK4LLY 
17 NESTlOINCLUO~ERR . LJTEiHLLY 
61 OOOOH UF\.ICMP,UOY. . PRilCUiJRE BY J 1: EX r;: R !~ lllC l 7 > STACK= 000•111 
64 OOOOH NEWCIHJAl4t. . PROCl:JtJRE l.HH :.:xTLKoiAL( 16) STACK=OOOOtl 
H OOOOH tffWMACRll . . PROCt:OURE &Ht !':XTl:.RUJlLCl 2) STt.CK=OOOOlt 
43 OOOOH tlEl./SY."IRDL. . PRJCEOURE BYTc EX T.:Ri~llL( 11> SlACK=OOOr)H 
u l~IL • . . . . LITERllLLY 

~ 



- -
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11 'J UUOOM NOtR~ n1;. . . . . 
H OUOUH IWF'1H>< ;.-rnr x Pl(. . 
l'J OOOOH Nllf 0;\11 ~il. Jni"' ,0 1t. 

6 NfJ,100. . . . 
11 'J OOOUtt IWflPl11 . . . . 

3 NOUVL~(tl!JNf. . 
3 t-.nov;:~i{T·lEi:r 1. 
8 NOP Ail~!;') . . . 

11 1WreANG l. . . 
12 NU l·1R CR . . . . 
11 IWMBi.Rrdl<f.L. 
16 OA11fl . . . . . . 
lo Of U. . . 

177 0006H 2 OH';t:T . 
11 'J 000611 ? OFfSd . 
lU5 0006H 2. OHSU . 

16 OG~. . . . . . . 
16 OG T • . . 
16 iJLJ\Sf. . 
16 Oll:. . . 
16 OlENGTt •• 
16 au. . . 
16 OMOO . . 
16 OIJL. . . . . . . 
16 ONOT . . 
16 OOfFSET. 
16 OOll. . . 

177 OOOOH 9 OPlR . . 
205 OOOOH 9 OPLR . . 

21 OOOOH OP ER ANO. 
119 OOOOll 36 UPI: RANOS . 

3 OPLRJINDS TRUC 
12 OPlRATOR . 
11 OPMIS"IATCl1 
16 OPIR . . 
16 OSEG . . 
16 OSlfL . . . . . . 
16 OS HORT . 
16 OSHR . . . . . . 
16 O~TYPE. . 
16 llX OR • . 
15 PCODE:" ACi\O . 
15 PCSEG. . 
15 l'Ot.I. . . 
15 P06 IT. . 
15 POD. . . 
B POSfG. . 
15 POW. . . . . 
15 PEJECT 
15 PE:NO . . . . . . 
B PflJOlf . 
15 Pf Nf)M. . 
15 p El.!U . . 
15 PESEG. . 
15 l'IF • . . 

. 
· . 

. 

. 

. 

. 

. 

. 

. 

., -
! IJ I~ I l ! ,> 

1WH E )(Tc 1P: ~L (,;) 1?2 L'.4 J ., J 

P·HJC..:flURt '¥ l ~ LXl,_'<iirL(:i) :; It ~i~= i)fJ1-;Cri 
P.iLlL[)Uf(( ,; r r i: lXTL<l"L.'.l.(4) '>fACK~OC'l[ll 

Ll H1<lllL Y 
rl 'ff t c X TUHdL( 41)) J 7 'J l il 3 l 9 (, 

219 
LI TE !-!Jill Y 
LTHf\l\LLY 
LI Hr<'ILLY 
LIT E1tA LL Y 
Lirrn,\LLY 22J 
LTHRHLY 
Llllr<ALLY 
LITERALLY 
"'f)f.IO ~t 11atR(df>Uq 

OIORO HEMBER(()Pd~IWS) 

.I01l.O Ml:MufR(Ot>EP) 22 3 
LITEK.ALLY 
LJTtllALLY 
LTHK.l\LLY 
LI f fl{ !IL LY 
LITfRALLY 
LTTERllLLY 
LTTERULY 
LIH1<ALLY 
LITERALLY 
LITERALLY 
LTTEKALLY 
SfRUCTURE 
STRUCTURE 
PRLICrnURE 
STRUCTURE: 

220 
LHl:K.HLY 
LITEKALLY 
LITERALLY 
LTTERl\LLY 
LITEi<llLLY 
LlTERALLY 
LITER OLLY 
LTHRl\LLY 
LITEKALLY 
LITERALLY 
LIHK.ALLY 
LTTEK.l\LLY 
LI TE1HLU 
LITEK.l\LLY 
LITERALLY 
LITEiUILLY 
LITERALLY 
LlTEK..\LLY 
LTTERl\LLY 
LTJEil.llLLY 
LITEKllLLY 
LITEKHLY 
LJTERllLLY 
LITER HU 

oA SEO (I> f) 186 
BASfOCPT) 210 212 221 
BYTE txl[:R11i\L(3) SJALl<=OOOOH 
AR1UYC4) fXTtRUAL(49) 

119 177 20'.> 

244 
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l'L/it-IJ6 COl'IPHrn llhTRUCT .n l t~1LilJL i." 1 '.")I ~.i I 11 ? ·, , ~ ~ l'J 

15 HFLIS r. Lfff,~ALLY 

1; P INCLlhlE . . llTfi!i4LL"t 

IS PLIS T. . LTifi<llLLY 
15 PMOORrl . LIHiU\LLY 
ls 1'1-.UIFUS r. . LITrnt.i..LY 
H PtWL1ST. . . LIIE1!ALLY 
15 PNOSf:GfJX. . . . . LTIER·'LLY 
1 !> PORG . . . . . L THRALL Y 
1!> PP.'.IGESIH. . . . . LIT£1(ALLY 
ls PP>\GEWlOTI-' . . . . LITEKALLY 
15 PRB. . . . . LI HR ALLY 

8 PRtFIXMll>. . . . . LTTEKALLY 
lSJ OOHH l1 l'RlflX.l.N:iTR. PROCi::nRE tl'tl f ST lCK:OiJ02it 15 ') 

') PRfflXflN . ... . . LIT HALLY l 56 
1411 OOA2H 62 PR!:FIXSCAN . PQiJCtilURE BYTE SH~K=OOO~H 210 
ls PRHB • . LIJEi<ALLY 
1 s PRHW. . LITERALLY 

2 PROC . . . . . . . LITERALLY IB 21 21 29 H 34 39 
41 H 46 49 Sl 55 58 61 64 67 
69 71 n 1b 79 81 U4 86 IJ8 90 
93 95 97 99 101 I03 105 107 109 111 

113 115 117 121 148 149 JS] 176 204 228 
15 PRS. . . . . LifEl(l\LLY 
15 PRW. . . LITEKALLY 
IS PSEGFIX. . . LTH:RllLLY 
12 PSEUDO . . . LITEltALLY 
17 P~UDOUPi:RR. LUEULLY 
l!> PSHIFORH . . LITEKALLY 
IS PSSEG • . LrTERllLLY 

2U!> 0004H 2 PT WORD 205 l09 210 ll2 220 lll U3 
90 OOOOH 2 PT 110.lO PllRAHETcR 'H 

177 0002H 2 PT • . . WORD 171 183 1116 
34 OOOOH 2 t'T . . . WORD PAHHETrn 35 
.H OOOOH 2 PT . . . l!IOKO PARAMETtit 12 
15 PT J.TLE . LITEtULLY 

1 ':>4 OOOOH 2 l'TR. ;,tOilD 154 I55 156 
61 OOOOH 2 PTR. . . wOKO PARAMl:TcR 62 
14 RAH. . . . . . LITERALLY 
14 Rl'.L • . LIH:RllLLY 
11 RAUGEA1•rJ LIHULLY 
10 RANGl:SHCIH T LITEaLLY 
10 RMJGESPECCOIJNT . . LITERALL't COPYR GHT © 1981, 1982, 1983 
11 R/,NGEHhf.hD . LIIEiULLY 
14 R/IX. LHEttALLY DIGITAL RESEARCH 
l't RBtl. . . LIHIHILLY P. 0. BOX 579 
l't RBL • . LITERALLY 
14 RBP. LTJ£RALLY PACIFIC GROVE, -..A 93950 
14 RBX • . LHERllLLY 
14 RCH. . . . . LllEiULLY SER.# 
l't RC:L. . . . . . LIJERALLY 
14 RCS • . LTfERALLY 
14 RCX. LHEKALLY 
14 RDtl. LITERllLU' 
14 ROl. . . . . LITE:<ALL 'I 
14 RDL. l UERllLLY 
14 ROS • . LI HR ALLY 
14 ROX. . . . . LITfRflLLJ 

~. ' 



.... ~ .... ~ ..... ... ..... - ..... - Jiiiill!I - - ,._ - ~ .... -. !lmlll 

Pl/M-H6 l.OllPllt:R Ili::ilfUJ: T lilr, , ·I !llJL L lt/')131 1" ~ .) ! ! 

2 i{[ i: ~If. . . . . . . l if HALI. V 
ll REG. . . . . . . . LTltil~LU 
11 HEbTSTtRIU ;r,'.,. LITEtULLY 
14 i<E 5. . . LlHt\~LLr 
~Ii 000011 2 RESULT . . . ilOhO P ilfU, ·l U ~·l :.i 'J 
49 OOOOH 2 l<ESUL T . . . . ;<Oi<fJ ? AIU. H L:T ;; '! 50 
4J 0 Oil Oli 2 il.f:SULT . . . WORO P4flAl'lt:Tl!l 44 
64 OOOOH 2 RE TUR~ll'TR. . . wo.w P -<r1;."liH!l 6~ 
16 iHGHJlli<4CKL T . L TTtKllLLY 
14 RSI. LlHil'4LLY 
14 K SP. . . . . . . . LHERALLY 
I 'o RS:S. . . . . . . . LHE:~llLLV 
24 OOOOH 2 s. . WORO I' ARAMH (il ..:.~ . . . . 
69 OOOOH SCAN . . . . . . . PROCCJ JRE f:)( J( .<NAL( 20) STACK=OOOOH lt>'.i 1 ':l:.. 
61 OOOOH SCA~lHll T . PROCt:DURt tXTE«N;;l(J'.l) STnK=OOOOil 
ll l OOOOH SE l\RClffiltHl.Hl.H PKDCEIJIJRE BYTE EX rrn1iALC4l) :'>JACK=OOOOt1 l2i 

;j SfGMhIJ. . . . . . L Ir EKA LLY 
3 S[GMCOWJT • . LITEiiALLV' 

20~ 00041l 2 SEGIH: UT. . . WORO '4tMSE:R(flPc~) 

177 0004H 2 SEbMdH. . . WORD 11EMllrn(UPEtD 
119 OOO'oH 2 SEGlk'.l J. . . WORD MtMbEK(OPERA~OS) 

3 SEGTYPEfl.1. T . LITEKALLY 
J SEGTYPt:C HJ;H UTl:RllLLY 

205 0003H 1 SFLrtG. . . . . BYTE HEHllEtHOhl{) LU 221 
171 OOOJH 1 SFLAG. . . . 8Yf E HEMoERCUt>cR) 
119 0003H 1 SHAG. . . . dHE MEMllERCUPfRkNOSJ 

11 S TIJGLE i~ ·~NGL. llfERALLY 
Tl 000011 SKTPRfSTdflTNE i'ROCflURE EXTCR:iALCll) STACK=OOOOH 110 L51 
76 OOOOH SKlPUNTIL. . . . . PROCUJRE ll'I TE l:XTl:RNALC21) Sf ACK= 0 0 0 !) !l 189 
55 OOOOtt 2 SDuaci: . WORD PARA'IETl.:R '.>6 

2 SPACE. . LITEKllLLY 
12 SPl:C . . LITEKALLY 

5 SrtO. . LITEKALL'I 
5 SPl:CC. LTTERllLL Y 
5 SPECO. . LITERALLY 
5 SPi:CL. . . . . LIJERALLY 

13 000011 SHCIALTOKcN PROCEOURE llHE EXTCRNALC22J ST i<CK = 00 0 ;111 I 'J3 
5 SPlC'I. . . . . . . LTTtRALLY 
5 Sl'l:CR. . LTTERALLY 
5 SHCS. . LIHRALLY 
~ SPECX. . . . . . . LIJEilALLY 
1 SSOVlR . . . . LIHRllLL Y 

COPYRIGHT© 1981, 1982, 1983 ~8 000011 2 STRl\OR . WCIRD PARA HETER 5 'l 
49 OOOOH 2 ST IUD fl . WORD PARAMflt!1 50 DIGITAL RESEARCH 
46 OOOOH 2 ST RA Oil . JORO PARA.>H:Tt:R 47 
43 OOOOH 'l STR~OR . . . . . . W[)RD PARAMETER 44 P. 0. BOX 579 
IL STIUfJG . LIT HALLY PACIFIC GROVE, CA 93950 ·2 srnuc. . . . . . . LTTEKllLl.Y 11 <} l 11 20) 

205 0002H 1 STYPE. . BHE HE MBER(CJPt:R) LIO 2L3 SER.# 
111 OOOlH l STYPI:. . tHff IH: HdE RC OPE R) 186 
119 00021! 1 STY PE. . . . BHE MEHHERCOPERANDSl 

55 OOOOH 2 SYMBADK. WORfl PARAMETC:R '.>6 
5L 000011 2 SYHBAOK. . . . . . .;Qj{I) PARAME:Tt;{ 53 
H OOOOH SYMIHtl.1.T . •, . PROCEDURE EXTEiHll<LUO) ~TACK=OOOOH 
12 SY.~BOL . LUERllLLV 

j SYtlUUlliE1lO . LlfEKl\LLV 
J SY l'lf\lll STlWC. LlfERALLY 119 177 205 



"' 
l'L/11-86 L01iP ILER J:btf<UC T l!U ti1Jd:JL F 

J':I oooou .)Y1>1'lltid ,:r,.; rL. . 
L TAt •• . . 
2 THi: ·wn . 

76 OOOOH ] TOI<• . 
13 OOOOH 1 TOK. . . . 

2 TRUE . . 
3 TYPEorr. 

18 OOOOH TYPEC~U: . 
3 TYi' ELllJU I. 

ll UIHFSY1:'1 . 
11 UOtF SY i'lf' IJL 
1 ll OOOOH 2 VAL. . . 
IL VARIAf\LE 
13 llR U. . . 
21 OOOOH WROTE Sf. 

MUUUL~ TNFURHATTGN; 

C UO I: 14Rl:A S 1 lf: 
CUNSTANJ AREA SIZE 
VARIAdll: AREA SJZt 
MAXIMUM STACK SIZE 
135 U.Nl:S RE AO 
0 PROGRAM E~ROR(S) 

ENO U~ PL/M-86 CDHPILATIUN 

02 ;f It 
OOOf!t 
OOO~it 

001211 

. . . 

. . 

. . . . . 

. 

. . . . 

. . 

. . 

. . 

607{) 
120 
100 
l'IO 

. 

. . 

. 

. 

. 

l fl/~/ 1: l 

PR•]CL):Jilc LXl.C.<'.'l{'l) ';T;,t:,,=UfJCf\11 
LIH ;(A._U' 
LUf.o<ALLY 

?34 2"36 :> 3'l 
an:= PAR.!l;LTct 
rlYTE p Allil~HTt: l 
UIEULLY 

2.<:4 

l ?2 

I 7 4 

212 

163 liJ!t J'j} 

17 

'" l7fl 1':10 J ') 7 

.'21 

:> ! i) 

z 1)6 

LIHKALL Y 
PiWCcflURE uYlL 
UfcKALLY 
LirfRHLY 
UTrltALL Y 

LX h R1111LC O) SI Ai.K=OOOGii 

WOKO PARAMCTt~ 

llTCKALLY 
LITEKALLY 
PROCt'lURE BYE 

1 86 

l') 

Ll(J 

EXf,:iUAL(l) S l'ACl<=OOOOH 
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PL/~-H6 COMPllcR LcCOOf L .;L ·rnuUL~ 

iSlS-11 PL/M-86 v2.n COlll-'IUl!Llfl iJt MDilULE :li.:'.:IJDi.:L 
OBJECT MUOULt PLA'.:EO iii OL1'IL.U~l.J 

1rms -
l 1l I c. I,:, 

(.UMPlltR JNVOKt:O '3Y: :r-v: DLtNt.PL'i DLflU'.; QPTIMilt:(2) OHdllJ/~/81) P\Gt'iTOlli(lO'J) Xi:rr' 

i>title c ·oi::cuo,: Lrnr .v.oouLt:'> 
decodel: 
do; 

'" 
modified 3/ 26/81 R. Silberstein 
nod.if led J/JO/~l R. Silberstein 
mooi fi;,d 4/9/lll R. Silbersteio 
.11odi fled 4110/81 R. S ilbi!rSt~ifl 
nodified 7/.'.4/fll R • Silber:;t.,tn . , 

I• 

•I 

$incluoe 
$noltst 
$Include 
tni>list 
$include 
$no list 
$include 
$1wl.ist 
$include 
~no list 
$.include 
$nollst 
$lriclude 
$n1>list 
$include 
$nol.ist 
$include 
$nolist 
$include 
$nolist 
$include 
$no list 
$include 
$nolist 
$include 
in() list 
$lriclude 
$nol ist 

This is the module to decode euch logical sourcelina. 
The module tukes care of all symbol definitions, and 
activates th~ PStU~O-module arid the lNST~UCTlON-iliodule 
to perform the assembly of tne current non-empty source­
line. 

( :r1:r.iiicro.lil) 

c:r1: :>true. lit) 

c:rt:equals.lit) 

C: fl: ermod. lit) 

(:fI::;ubrl.ext) 

C :t 1 : su Li r L. ext ) 

( :t1 :sc-.1n.eKt) 

( : fl: print.ext) 

(:ti: in:>tr. ext) 

C:fl:pseudl.ext) 

(;f}:pseuJ).eKt) 

(:ft: er mod.ext) 

(: f I: :>y mb. e "t) 

c:t1:e)(j)ob.eJ<t) 
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PL/M~86 COMPiLlR 

193 1 
194 2 
19 5 2 
196 2 

l'fl 1 
198 2 
199 2 
200 2 
2()1 2 
202 2 
203 2 
204 2 

205 1 
206 2 
207 2 

208 1 
209 2 
no 2 
212 2 
21J 2 
214 3 
215 3 
217 4 
2111 4 
219 4 

221 2 
222 2 

2£3 l 
224 2 
225 2 
2a 3 
229 4 
;uo 4 
2J2 5 
2J3 5 
2J4 5 
2J5 4 
2 .i6 4 

$Include (:fl:aline.x86) 
$nolist 
$fnclude (;f1:cm.ext) 
$nu list 

::..aveacc1.1m: pr-oc; 
acclensave=1cclen; 
call copy(accl~n,.dccum(O),.accumsav~(O))i 

end .s.a11eaccum; 

eKchangeaccum: proc; 
dcl locacclen oyte,locaccu~CdO) otte; 
locacclen=acclensJve: 
call copy(acclensave 1 .accumsave(O),.locaccuml0))i 
c~ll save3ccum; 
acclen=locacclen; 
call cop~(locacclen,.locaccum(0) 1 .accum(Ol>; 

end exchangeaccumi 

clearsymbol: procl 

COPYRIGHT© 1981. 1982, 1983 
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CALL FILL CO, .CURRENTSYMRlL.BAScTN0fX-.CURRiNTSYHUOL+l 1 .CURRENJSYMBDL)i 
end clearsyml>ol; 

pseudotype: proc(ly 1 ptr) byte; 
dcl ClMti,lvalue) byte,ptr address,pstable based ptr (1) byte; 
if token.type <> pseudo then return lg•t: 
l = 0 f fh; 
do while (i:=i+l) < lg; 

lvJlue=token.vJlue; 
if lvalue=pstable(i) then$do 

call scan; '* skip founct pseudo *' 
return ii 

en a$ if; 
en ct$ "h il el 
return i; 

end pseu<Jotypei 

I* test if symbol if double defined or uneglected" symbol *' 
notSooub$neql: proc(errno) byte; 

dcl Cerrno 1 errfl) byte; 
if pass = 0 then$do 

if findsymbol(acclansave,.accumsave,.symbtabadr) tnen$do 
call getattributes<svmbtabadr,.currentsvmbol); 
if currentsymbol.stype <> neglected then$do 

currentsymbol.stype=doubledeflnea; 
call enterattributesCsymblabJdr,.currentsymbolJ; 

end$if; 
ri::tur-n frj}s,~; 

~not if l 



- - - - -
PL/M-H6 COHP!llR O':COLlt'. L J.N: ,•r• .ilH F lU/~/1il ,) ( 

2 j'J 3 
240 j 

2-.1 3 
2-.2 3 
L41 j 

24'> 4 
246 4 
l48 4 

2'>1 3 
2!>3 4 
2'>4 4 
2'>'> 4 
2!>6 4 
l '> 7 4 

2'>'J 2 
200 2 

2bl 1 
262 2 
264 3 
266 4 
267 4 
268 4 

270 2 
211 2 

212 ·1 
l/3 2 
214 2 
275 2 
2/6 l 
218 2 
Z79 2 
L!IO l 
Zbl 2 

l82 I 
LIB 2 
2H5 3 
286 3 
2tl7 2 

2HB 1 
2tl9 l 
l.'Jl 3 
2'J2 3 
l.'Jj j 

l'J5 3 

el:>eo1o '* pass I anrl r~ss 2 *' 
1 f not f i n tis v ~· i.... o l ( t:a c c l ; n ::. :iv e 1 • ..Jc c u .n _5 ; 'v -! , • 'i y !111:i t ~ h u t 1 r ) t h 1~ n 

r~turn fdlse; 
call getattrihutes(sim~tJbaJr,.currentsv~bol); 
err-fl=tru~• 
if cur-rentsy~tul.slype=neglectod then1Jo 

er-rno=no~leclerrl 
else$Jo 

if currentsy.uul.stypeC>doJ~leJefineJ then errtl=f~l~e; 
endhf; 
if errfl then&~o 

call exch~noe~ccum; 
call errms1(errno); 
c~ll exCfl~n~J,iccum; 

return f.c1l.>Pi 
end£ if; 

endHf; 
return truei 

end not$doub$neql; 

newsym: proc byte; /t enter ne~ symbol into table *' 
if pass=O then$do 

if not ne~~ymbul(~cclens~ve,.accumsave 1 .~ymotabadr) then~do 
fullsymbtab=truei 
return false; 

en<lSi f; 
e11dHfi 
return tr-ue; 

encl newsym; 

'* set up symbol attributes for- label,OB,OW,~OtRS *' 
setupattr: proc (styp,sf la>: 

dcl (styp 1 sfla,segtyp) byte; 
segtyp=shl(csegtype,segtypecount) ~nd se1typebtt; 
currentsymbol.stype=stypi 
if cse~spec then sfla=sfla or se~mbit; 
currentsymbol.sflag=sfla or segtyp; 
currentsymbol.s~gment=csegvalue: 

currentsym~ol.uffset=cip; 

end setupattr-: 

CC..P )1Ji;1 · &fo d . o V. 3 
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entatr; proc: I* Anter attributes of currAnt symbol tnto table t/ 
if pass () 2 th~n$Jo 

call enter-lattributes(synbtabadr 1 .cur-r~ntsymbol); 
end$jf,; 

encl entatr; 

I* ueco~u instr-uction •I 
uecodeinstr: proc: 

if csegtype () res thenScto 
call err~sg(instrerr}; 
call skipirestlof$line; 

elses,10 
CALL l.l.SfC IP; 

- -



llfiiiiiiiit 

PL/H-H6 ~OMPILER lll/~/d 1 

2% J 
2'H 3 
Z98 2 

299 1 
$00 l 

301 2 

302 2 
304 3 
306 4 
J07 4 
JOll 4 

.:HO l 
311 2 
312 2 
j}4 3 
31!) 3 
311 3 
319 4 
j£0 4 
Jll 4 
3.l3 4 
3£4 4 
32!> 3 
3l6 2 

327 l 
328 2 

329 2 
j;jO j 

HI 3 
HZ 3 
3:H j 

3.H 3 
H5 3 
336 3 
3.H 3 
338 3 
HO 3 
J41 j 

343 3 
344 3 
H6 J 
347 3 
348 3 
:H<J 3 

~ 

call instruction; I• a~cou" instruc;tion */ 
en•J$if; 

en.i decodeinstr: 

la!>lnstructfon: proc; I• sc111 lcib·H.led instru::tion -,;/ 
dcl symb based c~deaacroptr symbolstruc; 

call savcaccum; 
I• enter lubel into sy~tol table •I 

if notSdoubine1l(doubledefiab} thenido 
if newsym th~nido 

Cdll setup~ttr(lab.wrd); 
call ent<;tr; 

end$if; 
endHfi 
c~ll scan; I• skip ":" •I 
call scan; I• allpw e~pty instruction •I 
if emptyline then$do 

call sklµSrestlof$line; 
e lse$do 

if findcodemdcro(acclen,.accumCOJ,.codd~acroptr) then$do 
call scan; I• skip codemacro •I 
call decode$instr; 

t:l seido 
call errmsg(ille~almacro); 

endSifi 
en..J$if i 

end labinstructloni 

noSiaent$pseudo: proc; I• branch to correct pseudo routine •I 

~ 

dcl pt~bleC•> byte dat~( I• define ley3l unnamed pseudos •I 
pif,pendif,pincludetPCse11Pdse9,psseg,peseg,porg,pdbt 
pdw,pdd,prb,prs,prw,µendtPPdJesize,pp~gewidth 1 
ptttle 1 peject 1 psimform1 pcodemacro 9 plist 1 pnollst 1 ~1~LISJ,PNOIFLISf 1 
pse1fix,pnose~fix1Pmodrm,prelbtnrelw,pdbit1Pendm); 

do case pseudotyPeClength(pt4blelt•Plabl•>i '" branch •I 
call Ifrout; 
call ENO.LFrout; 
call T~CLtJOErout: 
call CSEGru11t: 
call OSE1Jro11t: COPYR GHT © 1981.1982, 1983 
call SSEGrout; DIGil AL RESEARCH call ESEGrout; 
call OllGrouto P. 0. BOX 579 
if codemacro$fl.:1!J then cctl l dbicm$routi PACIFIC GROVE, (;A 93950 else call OBrout; 
if codemacro>f laJ then call dw$cm$rout: 

else c<ll l OWro<Jt; SER.# 
if codemacro$flag then C<tll dd$cm$rout; 

else c1ll OOrout: 
call RSro<Jt( byt); ,. RB •I 
call RSrout(byt}; I• RS •I 
call R Srou tC wrd); I• Rill ., 

~ ~--~ f -] ~·-. 3 ~ r ·-·~ ~ ~ ~ 

4 

~ ~ ~ ~ ,--, If-, ~ 
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J'.>0 l 
3!>1 3 
J'.>2 J 
H3 3 
3'.>4 3 
.i!l5 J 
356 3 
351 3 
] 58 J 
J'.>'J 3 
HO 3 
j6] 3 
162 3 
3b3 3 
364 3 
365 3 
366 ] 

367 3 
368 j 

369 4 
HO 4 
Hl 4 
3/2 J 
313 2 

3f4 1 
315 2 

H6 2 
311 3 
HB 3 
H9 j 

381 4 
383 5 
.itl4 5 
385 5 

JiH 3 

31!8 2 
31!9 3 
391 3 

3'J2 2 

J'J3 2 
3'J4 2 
396 3 
3'J 1 3 
3'JB 3 
J'J9 2 
400 3 
401 4 
402 4 
403 4 

C.)11 

call 
ca 11 
call 
ca 11 
C3 ll 
call 
call 
Cd 11 
CALL 
CALL 
call 
call 
call 
call 
call 
call 
call 
do; 
call 
call 

ErlDrout; 
PAGi:'i I7 crout; 
P llGL-1 IO flirout; 
TlTLErout; 
[JECTrouti 
S IMFO 1\11 ro" t ; 
COOE'l .. f,;{Ornut; 
LIS Trout; 
NOL IS Trout; 
IFLiSTROUT; 
tJOTFL lS JRUIJl; 
segfl x$cmlrout; I* cm •I 
noseqfix$cmirout; I• cm •I 
modrm$cm$rout; I* ca •I 
relbScmlrout; I• cm •I 
relw$cm~rout; I• cm •I 
dbit$cm$rout; I• cm •I 
end$cmSrout; I• cm •I 

I• ~rror1 illegal pseudo •I 
errmsy(illeaalpseudo); 
skipSrest$of$linel 

end; 
end$case; 

end no$ldent$pseudo; 

identpseudo: proc(normal); I• scan a named pseudo instruction •I 
dcl Cnoerr,normal) byte 1 syrub based codemacroptr symbolstruc; 

entervar: proc(typ); 
ocl typ byte; 
noerr=falsel 
if not$doub$negl(doublede(var) thenSdo 

if newsym then$do 
call setupattr(variable,typ)l 
noerr=true; 

end$ if; 
end$i t; 

end entervari 

enter: proc; 
if noerr then call entatri 

end enter; 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

I• leJal pseudos: D~10W1DD,aR,RS,NU,EQU •I 
dcl pseudotable(7) byte tlata(pdb 1 pdw 1 µdd 1 prb,prs,pr~ 1 pequ); 

call clearsymboli 
if normal thenido 

call save~ccumi 
call scan: 

end$if; 

I• clear attributes ~r current symbol *' 
I• unormal if EJU with instruction parameter •I 

I• scan actual pseudo •I 

do case pseudotype{lenytn(µseudol3ble) 1.psfudotaule); 
do; I* DI' t.I 
call entervar(byt); 
call DBrout; 
call enter; 

- - .... - -
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4U4 4 

'tU5 J 
406 4 
't01 4 
'tOB 4 
409 4 

410 3 
411 4 
412 4 
413 4 
414 4 

41~ 3 
416 4 
417 4 
418 4 
4l'J 4 

420 3 
421 4 
422 4 
4l3 4 
'tH 4 

425 J 
426 4 
427 4 
't28 4 
't29 4 

'tJO J 
'dl 4 
'tJ] 5 
435 6 
4J6 6 
't38 6 
439 6 
't40 5 
"'t2 5 
't43 5 
444 4 

445 3 
4't6 4 
4"7 4 
448 4 

"" 9 
3 

4~0 4 
't!> l 4 
"!>2 4 

"~ 3 3 
4!>4 2 

4!>.5 1 

cnu: 

do; '* Ow •I 
c.'111 entervcir(-.rd); 
C<lll Owrou t; 
call enter; 
end; 

do; '* DD •I 
C'I 11 ent ervar(dwrd); 
cull OOrouU 
Cdll enter; 
end; 

dot '* RB *' Cdll enterv11r(byt); 
Cil 11 RSroutC llyt); 
call enter; 
end; 

do; '* RS •I 
call entervar(byt); 
Cdll RSroutCbyt); 
call enter; 
end; 

doi ,. RW •I 
C<Jll enter var( wr d); 
Ci! 11 RSroutCwrd); 
call enter; 
end; 

do; It l:QJ H 

COPYR1GHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PAClf IC GROVE, CA 93950 

SER.# _____ _ 

if not$doub$neyl(doubledefsymb) then$do 
if newsym then$do 

call fiJUrout; 
else$do 

call skip$rest$of$line; 
endSlf; 

else$do 
call skip$rest$of$llne; 

end$H; 
end; 

do; I• illegal pseudo instruction +/ 
call errmsg(illeyalpseudo); 
call sktp$rest$ot$llne: 
end; 

do; I• missing pseudo instruction •I 
call errmsgCmissingpseado); 
call skip$rest$of$line; 
end; 

end$casei 
end identpseudo; 

oecodellne: proc publtc; 

10/',/~j) 
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4 56 l 
4!17 3 
458 3 
4!>9 3 
461 3 
463 3 
465 4 
467 5 
466 5 
469 5 
470 5 
412 5 
413 5 

415 3 
471 3 
418 3 

419 2 
461 3 
482 4 
4113 5 
4114 5 
4115 5 
4116 4 
"ll1 4 
41:16 4 
489 4 
490 4 
491 4 
4'J2 3 
493 2 

494 1 

first$itemitype: proc oyte; 
dcl typ bytei 
typ=token.typc; 
if typ=ps~udo then return J; 
if typ=ident and nextch=":" then return 2l 
if (typ=ident) or (typ=oper:itor) then~Jo 

if ftndcod~mQcro(acclen,.accumCO>,.codema~ro~tr) thenido 
call s<1Ve<1ccum; 
catl scan; I• skip founa cooe~3cro •I 
typ=token.va1ue; 
if (token.type=pseudo) and (typ=pequ) then return 5; 
return 4; 

end$if; 
end$ if; 
if typ <~ ident then return O; I• error ~/ 
return li 

end first$itemStype; 

if accum(O) <> er lhen$do 
do case ftrst$item$type; 

do; 
c<1ll errmsg(first$item); 
call sktpSrest,SofU lne: 
end; 

I• skip bl~nk lines •I 

I• error,skip rest of line */ 
I• error handler •I 

I• named pseudo instruction t/ 

COPYRiGHT <D 1981. 1382. D33 
DIG1TAL HESE/l1<CH 

P. 0. W:X 579 
PACIFIC GROVE, CA 93350 

SER.# ______ _ 

c<ill identipseudo(true}; 
call lab$lnstructton; 
call no$ident$pseudoi 
c<ill decodeinstr; 

I• l4bel (follow~d by instruction) •I 
I• pseudo instruction •I 

call identpseudo(false); 
endScase; 

endSif; 
end decodeline; 

endJmodule decodel; 

I• code instruction •I 
I• E~U with instruction parameter t/ 

- - - -
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CRUSS-Rtrt~ENCt LISTING 
-----------------------

DtFN AODR S IH NAl1E1 ATfRJnUTi:S1 ANil REFtREtlCES 
--------------------------------

169 OODOH 1 ACCltN . . . BYTE EXTtRtl\LOU 194 195 202 ~17 465 
110 OOOOH 1 ACCL=HSJ\VE . BYTE EX TE R /..\L( u 2l 1 '14 199 .:.00 2!.1 23l 

264 
169 OOOOH 80 ACCUH. . . . BYTE ARRAYCdO) E l<HRNl\LC75) 195 203 317 

465 479 
110 OOOOH 80 ACCUMSAVE. . liYTE AKRA't(!IO} EXTERIH~L(Rl> H5 200 a.1 

239 264 
2 AOIJR . . . . LITERALLY 11 14 17 20 7-6 4't 47 

50 53 139 140 146 149 152 155 158 161 
164 167 169 170 .JOO 315 

H OOOOH ALPtM.NUMERJ.C . PROCEOURE dYJE EXHRl~llL(ll) ST/\CK=00001f 
37 OOOOH ASC.IIC11AR. . • . . PROCt!>IJRE BYTE EX ft:RNALC9) STA<.K=OOOOti 

166 OOOOH 2 ASCIIPTR . . . . • ilORO PARAHETU 167 
300 OOOllH 1 8ASE1'40EX. . . . . BYTE HEHBERCSYMB) 
110 OOOBH 1 BASEHIDEX. . . . . BYIE MEMBER(CURRtNJSYMBOLJ 206 
169 OOOtltl 1 BASEIHDEX. . BYTE MEMBERCOPERANDS) 
315 OOOllH 1 BASEllrnEX. . . . • 6YTE HEMBERCSYHR) 

] BASEREGIHT • LITERALLY 
3 BASEREliCOUrlT • LITERALLY 
.i 6Rf:Gl>I T • . . LITERALLY 
3 BREGCOU~T. . . . • LIT ER ALLY 
5 BYT. . . LITERALLY 3-H 348 401 416 417 421 422 

31 OOOUH 1 CH . . . . . dYTE PARAH ET ER J2 
28 OOOOH 1 CH • . BYTE PARAMETER 29 
3't OOOOH 1 CH BYTE PARAMETER 35 
37 OOOOH 1 CH BYTE PARAMETER .ill 

COPVR!GHT ~ 1981.1982, 1983 l!> OOOOH 1 CH liYTE PARAMHtR 26 
6'J OOOOH 1 CH BYTE PARAfllEHR 70 DIGIT Al RESEARCH 
'10 OOOOH 1 CH BYTE PAllt.METtR 41 

169 OOOOH 2 CIP. . . . . WORD EXTERNAL(66) 280 P.O. BOX 579 
205 0043H 19 CLEARSYMdOL. PROCtOURt: Sll'ICK=OOOAti 393 PAC If IC GROVE, 1..A 93350 

4 CODE • . . . LlfEKALLY 
9 COOEllACROERR . . . LITEULLY SER.# 170 OOOOH 1 COOEMACROFLAG. BYTE EXTERNALC87) 338 341 3H 
3 CODEHACROHEAD. LITERALLY 

170 OOOOtl 2 COOEMACRUPTR • WORD EXTERN4LC86) JOO 317 H5 465 
111 OOOOH COOEMACROROUT. PROCEDURE EXTERNALC88) STACK=OOOCH 356 

16 OOOOH COPY . . . . . . . PROCt!>URI: EX TERNA LC 2) STACK=OOOOti 195 200 
203 

2 CR • . . LITERALLY 479 
98 OOOOH CSl:GROUT PROCtllURE EXTERNAL( 34) STllCK=DOOOH 333 

169 OOOOH 1 CSEGSPEC • . . . . BYTE EXHRNU(69) l.76 
169 OOOOH 1 CSEGTYPE . . BYTE EXTERNALC67) 274 289 
16'J OOOOH 2 CSEGVALUE • . ~ORO EXTERNAL(68l 279 
169 OOOOH 2 CUROSEG. . . . • • WORD EXTERNALC11) 
170 OOOOH 9 CURRENrSVHllOL. STRUCTURE EX TERNALC 84) 206 229 230 232 

233 241 241 248 275 278 279 !!<JO 285 
16 OOOOH 2 o. W!UO PARAMETER 17 
!>l OOOOH 2 o. . . . . . . WORD PARAHi:TtR 53 
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4'J OOOOH 2 o. . . . . . . \.JORD P,.R><rlc·r_:·~ ~o 

46 OOOOH 2 o. . wHO PA 11~.'1'..T.._1 q 
43 OOOOH 2 o. . . . . . WJRfl P ~RAM~ l 0: ,! 44 

113 OOOOH OllCMROUT P'l.OC tDURt: t.{f'.''{~J,.1l(8'J) ST.lr.K=OOOOH 339 
111'.l 000011 OBJTC'>IROUT . noctJlJRt L qb:'<~l( 91) '.ilALt<=IJOOC<f! 366 

119 OOOOH Oii ROUT . PROCOJRE cX f~R 1Jl\l(J0) ST ,\LK=OOOOli 340 40L 
2 OCL. . . . LlrtRALLY 

111 OOOOH OOCMROUT . . PRUCdlJIH: txfEllN.:L('H) 5T/l(K=0000il V.5 
H OOOOH DO ROUT . . . . . . l'ROCt:JURE ex rrnt,r,u 32) SHGK=OOOOIJ j46 412 

L!lll 01112H 29 DECOOEINSTrt. PRU Ct 0 URI:: ST"CK=U1)06H 32 0 489 
1 OOOOlf OECOOEL. . . PROCl'lURt ST f1CK=OOUOll 

4':i':i 0432H 76 DECOOELTNE . PRJCE'lJRE PtJtiLIC Sf •\CK=OC124H 
':iL OOOOH DECOUT . . . l'ROCt:J JIU: U<TEil\IAL( 14) STACK=OOOOfl 

4 OELl;TEUSY"1tl. LITERALLY 
169 OOOIH 1 OESCR. . . . . . . tlYJE Md1BE RC lilKE fl) 
l':i4 000011 2 OEST . . . . wORO PJ.RAMHtR l':i5 

211 OOOOH DIGIT. . . . . PROCtoURE llYTc EXTER'IALC6) sr~CK=OOOOtl 
4 OOURLEOEfir.EO. LITflULLY 212 24fl 
9 OOUBLEOEFLAB . LITEKALLY 302 
9 DOUf\LEDEFSYMil. LITERALLY 431 
9 OOURLEOEt'VAR . LITEKl\LLY 379 

100 OOOOH OSEGROUT PROCt)JRE EXrEK"'AL(35) STACK=OOOOH 334 
l 6'J OOOOH 1 OSPEC. . BYTE EK HRNALC70) 
115 OOOOH OWCMRDUT . PR DC<: DURE !:XHKNAL( 90) S ULK=OOOOH 342 

5 OWRO . . LITEKALLY 411 
'H OOOOH OW ROUT . PROCfl)URE EX ffKNALC 31) STACK=OOOOH 343 407 
113 OOOOH EJl:CT • . PROCt:OlJRt t:XHRNALC27) STACK=OOOOH 

ll4 OOOOH EJECJRour. . PROCl:HRE fXHRNAL(41) STACK=OOOOH 354 
2 ELSE DO . . . LITEKALLY 236 

67 OOOOH EMPHLINE. . PROCC!lURE BUE EXHR1lt.L(20) STACY=OOOOtl 312 
2 ENDCASE. . . LI TE IU LL Y 

1<J1 OOOOH tNOCHRour. . PROCtDURE EXTEIHIAL('l8) STACK=OOOOH 16 7 
2 i:rrnoo. . . . LITERALLY 
2 ENDFOREVER . LITEKALLY 
l ENO IF. . . . LITEULLY 249 251 268 308 ]8) 473 COPYRIGHT© 1981, 1982, 1983 

112 OOOOH ENDIFROUT. . PROCEDURE EXTERllALCH) STACK=OOOOH 331 
2 UIOHOOULE • . LHERALLY DIGITAL RESEARCH 
L ENDOfF ILE. . . . . LITEl<ALLY P. 0. BOX 579 9 ENOOFLINHRR LITERALLY 

140 OOOOH 2 tNOOFSYM8TAR . WORD EXHRNAL( ~5) PACIFIC GROVE, CA 93950 
2 ENOPROC. LITEiUILl Y 

116 OOOOH ENOROUT. PROCl:OURE EXrEK~~l(43) STACK=OOOUli 3)0 SER.# 
l EN OW II ILE . . LJfERALLY ll9 

Ziil. 0198H 23 EN TA TR . . . . . . ?ROCE)URE ST.iCK=00081i 307 190 
jij(j 042JH 15 tNTEK. . PKOCEJJRE STAr:K=OOOf.H 403 'i08 413 418 

423 428 
157 OOOOH ENTERAfTRIBUTES. . l'RllCt:iJURE EX TERl~Al( 62) STALK=OOOOll 233 285 
:H6 OJF8H 43 EtllERVAR PitOCtDlJRE ST~CK=OOIAll 401 'tOI> 411 411> 

421 426 
43 OOOOH EQUAL. . PROCtDlJRE BYTE EXT::IHIALC ID SIACl<=OOOOIJ 

1011 OOOOH EQUROUT. . . PROCElJRI: EXTEiWAL()')) STACK=OOOOll 43':i 
2l.4 00531i ERRFL. . . . . . . BYTE 242 249 251 
136 OOOOH E:RRMSG . PROCt:flURE C:XTERNALC 53) SfALl<=OOOOll 2'4 291 

323 J69 446 450 483 
136 OOOOH 1 l::RRNO. . BH~ PARAMETIO!l 137 
223 000411 1 ERRNO. . 6YTE PARAMETER llUT01'4ATIC 724 245 25 4 

4 ERROil. . l ITEKllLL Y 



PL/M-tl6 COMPlltR DECODE l;."lc Mil JULE 10/?/iH ? t1 '";L I J 

104 OOOOH t:ScGiWUT . . . P'.HJCt)lJRrc LX Tt":i.~JC.L( J l) SJ ACK~ulJOl:H H6 
l 'H 001/H 4't l:XCllA1-j!JE"CCUM. PRJCcDUkc ST ~r: ,.; = G 0 ~l :'I! 25 J I:>~ 

2 FALSE. . . . . LITEKHl.Y n:. 24/J 2 4 '! ?.~6 267 378 4')0 

a OOOOH l fChADR . . . . 1.ofJil!) PAr<:.MLHr< ,lj 

22 OllOOH flLEAf!OR T. . . PRDCt'lURE fX T f:K 'j ..\l { 4) STM:l':=OOOOH 

3 fILEIS rauc TIJKE LIH1ULLV 
3 fILEOS rRUCTUl<i: LITErtALLY 
9 flLESYUH:Rk. . LITEilALLY 

2~ OU OOH FILL . . . . . PROCtoURt txTrn:1.1L(5) Sf ACK=OOOOI! 206 
160 OUOOH FINOCOOE.'-IACRO. P!lOCcOlJRE f!V rt: l.XTlitanC63) STACK=OOOOH 317 

465 

151 OOOOH FINOSYMBOL . . . . PROCtOURE BYTE EXTcRNAL(60) ST AfK=OOOOH 227 
239 

9 FIRSTHEH. . . . . LITEHLLY 483 
456 0471:H 117 fIRSHTEMT'iPt. PROCt:JlJRE GYTI: STACK:oOOOi:H 401 

2 FOREVER. . . LITERALLY 
2 FORlffHO . . . . . LITERALLY 

139 000011 2 FREEH . . . . WORO EXTERN~L(54) 

110 OOOOH 1 FULLSYMBTAu. . BYTE EXTl:RNALC83) 266 
154 OOOOH GETATTRIBUTES. PROCl:OURE tXTtRN4l{61) STACK=OOOOH 229 241 

46 OOOOH HEXlOUT. PROCUlJRE EXTER"ll\l( 1£1 SIACK=OOOOH 
49 OOOOH HEX20lJT. . . PROCl::'lJRE C.UE1d~AL( 13> STACK=OOOOH 

209 0051H 1 1.. . . . . . . llYT E 212 213 215 218 221 
4 IO ENT. . . . LITERALLY 461 46J 475 

37't Oj40H 111 IOENTPSElJDO. PROCE!llJRE ST ~f.K=0020H 486 ~90 

132 OOOOH ffLISfROUT . PROCt:OURE t:XHi{N1\L( 51) STACK=OOOOH 359 
9 IFP ~RERR . . LlfERALLY 

110 OOOOH IF ROUT . . . PROCEilLJRE EXTERNALC40) SJACK=OOOOH HO 
COPYRIGHT© 1981, 1982. 1983 9 LLLEGALHACRO . LITERALLY 323 

9 ILLE GllLP SEUOO. . . LHEIU\LLY 369 446 DIGITAL RESEARCH 
9 ILLE XP RHEl'I. LlfEIULLY 
9 LLLIOPER . . . LITERALLY P. 0. BOX 579 

114 OOOOH INCLUOt:ROUT. . PROCt:llURi: txTERllAl.(42) STACK=OOOOH .332 PACIFIC GROVE, cA 93)50 
3 INDEXREG8Il. . LITEKALLY 
3 INDEX~ l:GCGU"ll. . . LITEKALLY SER. # 
2 INIT . . . . LITERALLY 
9 INST RE RR . . 'LITERULY 2'11 

!15 OOOOH INSTRUCT ION. PROCUJRt fXTE1BIHC 28) STACK=OOOOH 296 
3 !REGBIT. . . LHER!ILLY 
3 IREGCIJUIH • . LITEHl\LLY 
4 LAB. . . . . LITEitALLY 306 

299 OlCfH 88 LABINSfRUf.TION • . PROCl:DURE STilCi<=0018tl 487 
9 l/HlOUTUF R AHGE. LITERALLY 
8 LEfTBRACKH. LITEKALLY 

LENGTH . . . . . . SU ill IN 329 399 
169 OOOOH 2 LENGTH . W!lfW HtMdERCOPcRANOS) 
jOU OOOOH 2 LENGTH . iJO;tO Htl1dERC SHlfi> 
170 OOOOH 2 LENGTH . WORO HEM~ERCCUHRENTSYMbOLl 

375 OOOllH 2 LENGTH . WORD HE '1dE RCS Y "Hl) 
31 OOOOH LETTER . PROCcllURE BY TE EX fcR1lAL(7) S fA(;K=OOOOtl 

l LF LIHHllLLY 
<:'.08 0006H 1 LG . . . . . BYTE PARAMHiR .~ U HJ.1 A TI C 209 211 213 
160 OOOOH 1 LG . . . BYTE PAR.UtEH:~ 161 
151 OOOOH 1 LG . BYTE: PARAMETtil 15;> 
148 OOOOH 1 LG . BYJE P i\RAiHTER 149 
163 OOOOlf 1 LG BYTE PARAMt:HR 164 
14 5 OOOOlf 1 LG tiYTE PARAHCTt:R 146 
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166 OOOOH LG . . . . . dY TE !> .. 1< k .·~ c T .: I~ 16/ 
!:17 000011 Lr:iTCIP. PP 11C L ') cJ I< L ~ x rt:« ,,.. L ( ::> ·n >It.CK= rJ 0 OOH ;") 5 

128 OOOOH LISTKOUT . . f' 1WCtJlJRE ;cxrc"~;r.L(4}) STAf:K=OOOIJH ~., 7 
2 LIT. . . llTEKALU 2 ) 't 5 6 7 j 

q 

198 OOOOH I LOG/ICC LE ii. . llHE l 'l1 2 02 203 
19d OOOIH 80 LOf.ACCUM . . UYTE AKR4YC8 '') 200 203 
209 0052H 1 LVALUE . . . llYTE ZH 215 
148 000 OH 2 MACOtFPT . . Wt1l{Q PAR~/l:L l"R 149 

9 MISSlFUt1t. . LIT HALLY 
'J HISSlNGPSfUOU. . . LITEKALLY 4 50 
9 IHSSINST1l. . LTTERALLY 
9 HISS5FGMINi·O . llfERHU' 
9 HI SS TY PE .dlf!l . LITERALLY 

183 OOOOH MOURMCHRJU1. PROCtGURc tX Ti: RllAU 94) SH.CK=OOOOtt 36 3 
25 OOOOH I 11. . . . . BYTE PARAMtT2:l LC. 
16 OOOOH 1 /l. oYTE PARAMHi:R 17 
13 OOOOH 2 N. . . . . . WllRO PAJHIH:HR 14 
'>2 OOOOH 2 14. WllRD PARAIHoHR 5.:) 
49 OOOOH 2 N. WORD PARAHl:TcR 50 COPYRIGHT([) 1981, 1982, 1983 46 OOOOH 1 u. BYTE PARAl',flER 47 
't 3 000011 1 ~- . . BYTE PARAHtHR 44 · DIGITAL RESEARCH 

4 UEGLEC TEil. . LHEiULLY i 30 24 j 
P. 0. BOX 579 9 NEGLECTERR . LITERALLY 24:> 

9 NESTEOIFtRR. LITERALLY PACIFIC GROVE, CA 93950 
9 ~ESTEOINCLUDEEKR . l ITEltllLLY 

ltd OOOOH NfWCMflOOY. . . . . PROCt::llJRE uY TE EXT c!UIALC b4) 5TACl\=OOUOH SER.# 
166 OOOOH UEllCM:'l>1ME. . PROCEDURE bYrE EXTl:Rl~Al(65) STACK=OOO'.lll 
148 OOOOH NfWIUCKO . . PROCEDURc BY TE [XfERl;Al(59) STACK=OOOOtl 
L6l 0136H 44 NEWSY/I . . . l'ltOCE:lllJRE BYTE ST ACK= OOOAll 3()4 381 43'1 
14) OU OOH l~E WS Y:.!UOL. . PROCEOURE BYTE EX HRr~AL( sa) STACK=OOO~rl 26~ 
169 OOOOH 1 NEXT CH . . . BYH EXTERNAL( 13) 461 

5 NIL. . . . . LITERl\LLY 
j/) 005)H 1 NOERR. . . . BYTE 31il 3 8't 369 
327 022711 294 i.o IDEii rPSEUOO. PROCtllURE Sfo\CK=OOOCll 466 
IH OOOOH llOIFLISTiWUT PROCt:IURt EX TE.WAL( 52) STACK=OOOOH 36 0 
no OU OOH NOLISTROUT . . PROCEDURE tx TEr<NALC50) S TACK=OOOOM 358 
16 'J OOOOH 1 UOOPCR . . . . BYH: EXHRNALC16) 

j l·IOOVERCOUNT. . . . LITEtULLY 
3 NOOVERRIDfillT • . . LITEKALLY 

314 0004H. 1 rmRMAL . . . . dYTE PAQA~H:T;;ll AUT::J:1AT IC 375 394 
liH OOOOH NOSEt;f' UCV.RrJUT l'rtOCECIURE EXT'.'.-i..'JAL('IJ) S TACK=OOOOH '>&2 
22 3 009Ali 156 NOTOOUutlt:GL. PROC[DURE !HTE STl\CK=0014!i 302 379 431 

4 t<UMRtR LHEKALLY 
8 OANO . . LJTERllLLY 
8 OEQ. . . LI TEii.ALLY 

JI) OOO&li 2 OFfSi:T . WORD "IE MB EA (SY 11!1) 
170 0006H 2 OFF SH . WORD ~tMUEACCURRlNrSYHhOL) 2110 
169 000611 2 OFF SH . WORO HE HRE RC Ot't:R Atlfl S) 
.lOO OOOoH 2 lJFfSET . >IORD HE:MdERCSYM:.l) 

8 OCiE. . . LITERALLY 
a DGT. . . LIJERJ\LLY 
8 OL AST. LtTER.l\lLY 
8 OLE. . LITERALLY 
a OLENGTli. LITERALLY 
ll ou. . . LITERALLY 
ll Of.IOD . . LHFl!.ALLY 



PL/11-116 COMPili:R DECODE L;.Nt: 1til lilJL ·~ 10/'.-h: p .'1 '~ L 12 

8 Uric. . . L£Tf1(HU 
ll ONl.'T . . . . . . . lITEl{J\LLY 
II OIJFF5El. LITE•~HU' 

8 OOR. . . LITE1HLLY 
169 OOOOH j6 OPl:RANOS SrRUCTl.liH: A~.<A t('t} LA: H iw:,L( 11> 

3 OPERA~IOS rnuc LffER,\LLY 1 '~ 'J 

4 OPl:RATOR . . LITERllLLY 4id 
9 Ol'llISMATC!i . LITErt.ALLY 
II OPTR . . LlTfR4LLY 

106 OOOVH flRGRllU T. PROCtDURc L:XTi:tF~~U 18) ST fCK=OOOOH 337 
8 OSEG . . LITER~LLY 

II OSHL . . LITERALLY 
8 OS HORT . . . . . . LITER/ILLY 
8 OSHR . . lifEl(AlL y 
8 OTYPt.. . LIJE1ULLY 

19 OOOOH OU TT EXT. PROCl:OURE CX fEi<'~ALCJ) SJACK=OOOOH 
8 OXOR . . LITERl\Ll.Y 

118 OOOOH PAGES T lEtWUT . . . PRUCt:iliJRt l:XTEKNAL( 44) STACK=OOOOH 3'> 1 
120 OOOOH PAGEWIUTilROUT. . . PROCi:DURE EXTfRNALC45) STACK=OOOOH 3,2 
170 OOOOH l PASS . . . . BYTE EXHRNALC7!l) 22S 262 28,3 

1 PCOOEMACRO . LITERl\LL Y j28 
1 PCSEG. . . . . LITERALLY 328 
1 POB. . . LTHRllLLY 328 3'Jl 
7 PO BIT. . . . . LITERl\LLY J26 
1 POD. . . . . . . . LI JERALL Y 328 392 
1 POSEG. . . . . . . L IJERALL Y 328 
7 POW. . . . . . LJJEtULLY 328 3'.lL 
1 PEJECT . LITERALLY 328 
1 PEtm . . . . . LITERALLY 32!1 
7 PENO IF . . .. . LHERALLY 328 
7 PE UIH1. . LITEK4LLY 328 COPYRIGHT© 1981, 1982, 1983 
1 PEQU . . LITERALLY 392 470 
1 PESEG. . LIJEi{ALLY 328 DIGITAL RESEARCH 
1 PH. . . LITER!llLY J.2ll P. 0. BOX 579 
l PIFLISJ. LlfERALLY 328 

PACIFIC GROVE, tA 93950 7 Plt.ICLUUE . . . . . LITERALLY 37.!l 
7 l'LISJ. . . . L HEKALL Y 328 

SER.# 1 PMOOR'I . . . . . . LITERALLY 328 
7 PNOIFL IS J. . . . . LTTl:Rl\LLY 328 
7 l'llOLISJ. . . . . . L(JEl{ALL Y 328 
7 PNOSEGFIX. . UJERALLY 3?8 
1 PORG . . . . . . . LJJERALL Y 328 
1 PPAGES.llc. . . . . LITERALLY 328 
7 PPAGt:wrnrn . LITERALLY 328 
1 PR ll. . . . . LITERALLY 3 2ll 392 

170 OOOOH 240 l'Ri':FIX . . . BYTE ARRAYC240) i:XJEiHlAL (79) 
170 OOOOH 1 l'REFUPTR. . BYTE EXTERNAL( 30) 

l PRELu. . . . LITERALLY 328 
1 PRlUI. . . . LHERALLY 328 

1L OOOOH PR llHCRLf. . I' R OC ELllJ RE: fXTErtNAL( U.) STACK=OOOOH 
l!l OOOOH PR HH !NIT. . PROCEOURE E:XTERN.il(25) SfACK=OOOOH 
74 000011 PRHITNd./PllGE PROCt:!llJRE tx rt R ru u ? n Sfl\CK=OOOOH 
69 OOOOH PRINTSillGLEOYTE. . PROCUIJRE EXTEKNAL(21) STACK=OOOOH 
16 OOOOH PRINTSOU•CELtNl. . PROCEDURE lXJF.RNAL{24) STf1CK=OOOOH 
80 OOOOH PR IrHHPrt!i'l~ IE . . PROCt:OURE f:XTERNAU 26) STACK=OOOllfl 

2 l'ROC . . . . . . . LITERALLY JO 13 34 37 45 49 52 
'>5 57 :>'l 61 64 61 69 12 74 lb 



.... -; .... .... ... .... -· w--. .... - - ~ - -- .. - - - -
l'L/M-116 l.01'1PlLtH De LOil t LJIL i1 •l ;J Ill t: 101~/dl 1' II' OJ,:- 1 ) 

78 •JO :d Bi LI·) 91 ') 3 ~J :. lfd Jr, J 

102 11'4 J ll6 l O·I 11 !] l ll 114 1 16 I !il 1 J ,, 
._(/ 

122 124 126 Ud 1.:> ri lJL JJ4 1J6 l 4) l 4 j 
14 s 14 il l 'l 154 I :o I l6U l c.3 16L 17 I In 
115 177 179 l g l U!.1 lfj:, 1il7 un } 'J 1 in 
1 'H 20'.> 2oq 2?J 261 272 28? 2d8 ? 'l'I VI 
H4 J76 J.n 4 5'.> 4'J6 

I PR S. . . LlJEr{.llLY j2d 3'),> 

1 PRIJ. . . LTTf.ULU 32d 392 
1 PSEGFIX. LTfEKALLY 32d 

" l'StlJOO . . . . . . LITUllLLY 210 459 470 
'J PSf:UOOu?tPil. . LTHRllLLY 

392 0020ti 7 l'S!:UOOT/\Blf. BYT£ ARRAY Cl) ilA T /\ J9'J 
LU8 0056H 68 PSUJOOTYPE . Pil.OCt:!HJRf: UYTE ST .\Clo'.= OOOtlti 32 'J 3'l9 

1 PSiMFOKM LITERllLLY 321l 
1 l'SScG. . LITERALLY 328 

209 OOOOH I I'S lAi:lLt. lHU: iiASf:OCPTR) ARKAHJ) ns 
2 !> OOOUH 2 PT . . . llORD PAR~.HT.:R 26 

328 0000 ll 32 PTABLE . t!YTE 4RRAY( 32> DATA 3zq 
1 PT ITlf . LITERALLY J2il 

2Ull OU04H 2 PTR. WORD PARAMHl:R AllfOrtAHC 209 <'15 
163 OOOOH 2 PTR. . . wORO PARA~dl:R 164 

6 RAb. . . . . . LHEr{l\LL\' 
b RAL. . . . . . LITERALLY 
6 RAX. . . LITERftlLY 
6 RllHo L ITEIULLY 
6 R8L. . . LITEIULLY 
6 RBI'. LITERALLY 
6 RBX. . . . . . . . LJJERALLY 
6 RCh. . . . . . LHERALLY COPYRIGHT~ 1981, 1982, 1983 6 RCL. . . LIJEIULLY 
6 RC:S. . . . . LITERALLY 289 DIGIT Al RESEARCH 
6 RCX. . . . . LIJERllLLY P. 0. BOX 579 
6 R[)h • . . LITEitALLY 
6 Rot. . . . . . LITE1ULLY PACIFIC GROVE, CA 93950 
6 ROL. . . LJTERl\LlY 
6 RDS • . LITE KALLY SER.# 
6 kllX • . . . . . . . LI JERHLY 
2 RHNT. . LITERl\LLY 
4 RE&. . . LTTEtlftlLY 

l H5 OOOOH l<ELBCMitOUT . PROCElJRE cX p;1HULC 95) '.i lAC.K =OU OOH j64 
1H7 OOOOH KELWCH1WUT . PROCt:JJRE CXTERtlHC %) srAfK=UOOUH 365 

6 RES. . . LITERllLU 
160 OOOOH 2 R[SULT . . . . . . WORO PAIL\METiR 161 
l~l OOOOH 2 RESLJLf . . . WORD l'ARAMl:Tl::K 152 
145 OOOOH 2 RESULT . . . . . . II fl RO PARl\141:TLR 146 
166 OOOOH 2 RE Tlrn :H' TI{. . WORO PARAMETcR 167 

a RI GIHlrn,~CKL T . . . LITERALLY 
6 it SI. . . lHlRALLY 
6 RSP. . . LITEill\Ll Y 

95 000011 l~SROJT . PRDCtlJRE i:X J rn i'l.\ LC 3 3 ) ST !;CK=OOOOH 34 7 J4d 
349 417 422 427 

b RSS. . . . . . . . LTTlRALlY 
16 000011 2 .. 

.>e . . . wORO PARAllE Td 17 
43 000011 2 s. . . WDRO PARilr'.ETER 44 

193 OOOOH 23 SAVEl\CClJ,;. . PROCt!lJRE STACK=OOO.\H 201 301 '1% 467 
H OOOOli SCAll . . . . Pl{[)Cc:llJRE EXTERNAL( 16) STACK=OOOOH LJ7 j 1 fJ 



Pl/M-86 i.;Q,'IP IUR OcCOllt LI f; i .! )•)lJU l:J/~/d'I ! ; ~ 

111 31 'J 391 461! 

55 00001! SC J<'l.., 'Li.T . . P?.iiCE!)UPE EXrtiUU•!.(J'.>) SI i'. CK = l) u G 'J 11 

11':1 OOOOH SEuF rxu1.rnu r PRiJCi:llJRc tX ff:tCl1\LC 92) S T'.\LK=OO!lOJi _;>; 1 

.J SEGMulJ. . . LIH~ALLY '!71 
3 SE GM(l'l U'l T. LIJEKALLY 

375 0004H ? SEL!!(N r. ;.;ORO i-IEH3iil.(::i'f1'13) 

JUO 0004H 2 SEG~t:ll. . . .. o~o Ht:lltH: :<.( 5'1'rd) 

llU 0004H 2 SEG11E'H. . . WORD 'iEHtlER(CU.nttlTS 'tMi~OL) 279 
169 0004H 2 SEGMEIH. . . wORO '! t MB E R ( ;) '.> 1.: H 1\ i lO S ) 
LIJ 0054H 1 SELTYP . . . BYTE 274 L1d 

j SELTYPUIIT . LI TE.HILLY 274 
3 SEGTYPEC:lUrH . . . LITERALLY 21't 

l1l 0162H 57 SEllJPA JTR. . PRDCCJJRE SDCK=0006H 3% ,jljj 

L1L 0004H 1 SFLA . . bYTE PA~AMHcR AJTUHATH 273 271 218 
315 0003H 1 SFLAG. . . . BYTE Ht:11BERCSY14fl) 

3UU 0003H 1 SF LAG. . BYTE HEMSERCSYtlR) 
170 OOOJH 1 SFLAG. . ilYl E H~HtltR(ClJRRtNTSYH~OL} ?78 
16':1 0003H 1 SFLAG. . BYTE HE MB ER( OP ER AtlO 5) 

SHL. . . BUIL JIN 274 

ll6 OOOOH SI fo\F fl R "IR 0 lJ I • PiWCElJRE [)(fEKNl'.l(4il) ST.'.CK=OOOOll ]'>5 

59 OOOOH SIUPRESTuFUNE PROCEOURf fXfERtlAL(ll) STACK=OOOOH 2'12 3H 
370 438 4 '• ;;> 447 4'> I 484 

64 OOOOH SKlPU!HIL. . PIWCC[)URE oYTE EXHR:U1L( 19) STACK=OOOOH 

l '> 1 OOOOH 2 SOURCE . . . WORD PARAl1ETtR 158 
2 SPACE • . . . LJfERULY 
4 SPEC . . . . LITEiULLY COPYRIGHT© 1981, 1982, 1983 

61 OOOOH SPl:CIALTUKl:N l'ROCEJJRE BYTE I: X T t Rt~l\L( llD STACK=OOOOH 

102 OOOOH SSl:GROUT . . PROCl:OURE Exrt:RrlAL(36) STACK=OOOOH 3i5 DIGITAL RESEARCH 
160 OOOOH ? STRllOR . . . WORO PARAMHtR 161 P. 0. BOX 579 
151 OOOOH 2 STkA[)R . . . WORO PARAIUHR 152 PACIFIC GROVE, l,A 93950 148 OOOOH 2 STRAOR . WORD PARAHHR 149 

14!> OOOOH 2 STRfiOR . WORD PARAMO LR 146 SER.# 4 STRING . LITERHLY 

2 srnuc. LITERALLY 169 170 300 375 
l1l 0006H l STYP . . tlYTE PARAMfltR AlJTOHATJC 273 275 
j7':1 OOOdl 1 STYPt:. . BYTE HEMutR( SY Md) 
JUO 0002H 1 STYPE. BYTE ME!<!BERCSYHID 
170 0002H 1 SHPE. BYTE 11t11UERCCUR~l:NTSYHBOL) 230 :n2 241 

248 275 
169 0002H l STYPE. . BYTE 11EM.lERC lif>t:RIHWS) 
375 OOOOH 9 SHI!\ . . STRUCTURE 8ASEOCCODEM~CROPTR) 

JOO OOOOH 9 SY/'IR . . STRUCTURE BASEOCCOOEMACROPJR) 

157 OOOOH 2 SY MBAO i{. W01<0 PARAl'IE T i:.R l'>B 
1)4 OOOOH 2 SYHSAOR. . . wo~o PAR.l.'IETcR 155 

143 OOOOH SYHllIIUT . . PRllCt'lURE EXTEIHlAU 57) SlACK=OOOOH 

4 SYMBOL . LHEKALLY 
3 SYh!IOLHEAO . LITERALLY 

3 SYMBOLS TRIJC. LJTERl\LLY 16 <J 170 300 315 
110 OOOOH 2 SYl'.BTAl!\[)R . WORD EXTE!WALCd5) 221 2£9 LJ:> d9 241 

264 285 

141 OOOOH SYMilHkl1.J.N,;fE. PROCt'OURE EX flKtiH(56) STACK=OOOl.iH 
l 'l OOOOH 2 J. . . . WORO PARAMETER 20 

L TAu. . . LITEiiALU 

22 OOOOH 2 T f XT Mlk. . . . . . WORO PARAH EHR 23 
2 THLlllD'l . LJTERALLY 215 225 221 210 241 ?51 262 

264 l8.3 ld9 JOL 304 J12 317 j 1 ') 3tl I .l94 
431 4 33 463 465 419 



- -
l'L/M-ll6 l.OMPILLR DE LODE l I'L. 

12l OOOOH Ti flt' K LilH. 
64 OOOOH 1 Hli<. . 
61 OOOOH 1 TOK. . . 

16'J OOOOH 4 TOK f 'i. . 
l. TRUE 

4':> 1 005611 l TYP. . . 
J76 0004tf l TYP. . . 

'J':J OOOOli I TYP. 
169 OOOOH l TYPE 

J TYPEbTJ. 
1 0 000()1-f TYPELllLC 

J TYPfCOutH. 
4 UOEF SY Mil . 
9 UOLFSYM'l(Jl 

40 OOOOli UPPER. . 
110 OOOOH 1 lJSlfACT. 
10 OOOUH 2 VAL. . . 

16':1 00021l 2 VALUE. . 
4 VARJ.\:1LE 
~ \~RO. . . 

LI OOOOH WROTtS J. 

HUUULt INFORMATION: 

CUOt ARtA Slli: 
CUNSTANT AREA SlZE 
VARIAdlt AREA SIZE 
MAXIMUM STAC< SIZc 
lUO':J LINES REAO 
0 PRO&RAM E{~OR(S) 

ENO O~ Pl/H-tl6 CJHPILATIO~ 

U4F3H 
0027fl 
00 5 7 ll 
002'tli 

. 

. . 

-
.·: 1.Jill _: 

. . 

. . . 

. 

. . 

. . . 

. . 

. . 

. . . . 

121> 1D 
391) 

tl70 
360 

. 

. 

. 

. . 

lC/~/ill 

PR!Jr:i.:'JURi:. cxr::«>,,.L(4&) <; i rCK=OU;ltd 
[)Yfl: P 1\RA•ILTcP 6'.> 
t1Ylf: PA!~Ar1tl..c·{ 6? 
STRUCTUIH: tX I Er<tJ,_L( 7/) 210 /:'. l 4 

"10 
LTTEi<ALLt t.42. LS(' l..60 no J94 
dYlE 4 51l .:, 5 'l 461 4l '3 469 4 71J 
tHTf: Pl\P~~i:T..:R 1\U Ll'1.l. TIC 377 B3 
BYTf PAILHIEJ..:R 96 
BYTE M UH\ EiH r lJi< [ ii} 21 u 4:08 470 
LITEiPLLY 
i'ROCUIURt flYf-: Ex r L R1.t1LC o) sr~LK=OOOOH 

LIJfi(ALU 
Ll TERALU 
LHERfLLY 
PROCDURE BY rE CXHRl'IALC 10) ~TACK=O'lfJllH 

llYTf PARAlifll1 81 
,jQKQ I' i<RA:>I ETLR 11 
Wfll<O /olEMllER( fflKEt-0 214 'tb 9 
Lllf:KHLY 
LHERALL Y 
t>~ llCE HR t: BYl': 

38 3 
J06 H'l 't06 426 427 

EXTtRiU.l(l} S Ol.K=GOOOH 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

j ~ ·~ 

4 •>tJ 

4 16 
47~ 
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•1 I) j 
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PL/M-~6 COMP1LL~ GLOH~L VARi~cL~s 

I51S-ll Pl/H-86 vz~n COMPILAf[U~ Of MOOULE GLO~AL 

OBJECT MUOULt PLACED IN GLan~L.aJJ 

- - -
CUHPlltR TNVOKtO 3t: :FO: GL081L.~LM OEJU~ OPTI~IZECl) UAlcllO/~/dl) ~IG~WTOTHCJOO) XW~r 

'tO 1 

$title c·GlOdAL VA~iADLES•J 
gloi>.iU 
do; 

/t 

•I ,. 

1110 <lifted 
111odifi.:id 
modified 
11odified 
nod lfied 

3/28/81 
4/16/lll 
't/20/81 
7124/IH 
9/ .Uii I 

R. Silberstein 
R. Silberstein 
R. Sill> er stein 
R. Silberstein 
R. Silberstein 

COPYR1GHT €> 1981, 1982, 1983 
DIGIT Al RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

This module defines all the global variables 
of the assmembler. 

•I 

•include c:rt:macro.lit) 
$nolist 
$include c:r1:.truc.lit) 
$nolist 
$INCLUDE (:Fl:SUdP2.EXJ) 
$nolist 

dcl 

I• dummy structure forces contiguous storaqe •I 

:-.tructure C glo!> 
pass byte1 /t current pass no, 1,2 13 •I 

I• address counters •I 

cip adJr1 I• c..irrent instruction ·pointor •I 
csegtype byte, I• current segment ty{'et co de, oat a 1 

stack or extr.t data •I 
cse1value &dcJr I ,. current segment val1.1e •I 
csegspec byte1 I• true 1f segment v;.,lue sr>eci fled *' 
escip addr • '* current ES instruction pointer *' cscip <1dJr, '* c1,1rrent cs instruction µointer •I 
ssciP <1ddr, '* current SS instr1.1ction µointer •I 
dsdp addr 1 '* current JS instr1.1ction pointer ., 
curcseg adclr 1 '* current COil<! se9ment value •I 
curdseg addr, '* current d<1td Se\.lment Viilue •I 
cursseg ad Jr, I• c1.1rrent stack segment valuP. ., 
curesey addr, '* cJrrent extra seg.11ent valtie *' cspec byte, '* true if code se\Jment valuf! given *' dspec byte, /t true lf dat<J sei)ment value \liven t-/ 

- - - - - -



PL/H-H6 COMPILtR GLOBAL V;~'<Uul.ic'i J(,/~/BI 

l 

'* 3 l 

sspec 
espec 

byte, 
ily t~. 

I• true if st;:,ck s.±<J.•l<!1't v.duc: <;iv±n t./ 
I* true if extr~ s~JMPnt value gjv~n *' 

I• Print output para~eters •I 

print$on 
printswitchoff 
.1.FLIST 
ma" col 

dcl 

byte, 
oyte, 
BYTE 1 

byteH 

I• on/off flag •I 
I* set/reset by NOLIST/LlSl •I 
I• SET/RfSEl BY lFLIST/NUiflIST •I 
I• Pa!Jewtdth •I 

sourcename 
sourcestop 

(12) byt~ publtc1 I• source file name •I 

savesource (12) 
printdevice 
SYllSOLOEVICE 
title 00) 
stop title 
page size 
simform 
sourcebuf (80) 
sourceptr 
prefix (l40) 
prefi11ptr 
ABS~OOR C4) 

1>yte 1 

byte public1 
byte public, 
llYff PURLIC, 
byte public, 
l>yte, 
l>yte p1.1blfc, 
byte pub 1 ict 
byte public1 
byte public, 
byte pub lic1 
byte publlc1 
t3YTE PURLIC; 

I• used to co~tatn iero •I 
I• source file during I~LUOf file •I 
I• print flle device •I 
I• SYMBOL FILE DEVICE •I 
I• user specified Progra~ title •I 
I• used to contain zero •I 
I• paye size •I 
I• true if formfeed is to be simulated•/ 
I• copy of source input to be printed•/ 
I• source buffer pointer •I 
I• Prefix to source line •I 
I• pointer to prefix buffer •I 
I• ftll53LUTE 'bbRESS.f~ELO •I 

I• references to glol> structure •I 

Ciel 
pass 1>yte public atC.!Jlot>.pass) 1 
ell> addr puhllc at(.glob.clp), COPYRIGHT© 1981. 1982, 1983 
csegtype IJyte public atC.glob.cseylype>, DIGITAL RESEARCH cse~val1.1e •lddr public atC.glob.csegval1.1e), 
csegspec l>yt a public at(.glob.csegspec), P. 0. BOX 579 
esclp addr public atC.glob.esctp) 1 PACIFIC GROV£, CA 93950 csclp addr pub lie at(.glob.cscip), 
sscip ador public atC.glob.sscip) 1 SER.# dsclp adJr public atC.glob.dscip), 
curcseg addr public at(.glob.curcseg), 
curdse;i adur p1.1bllc at(.glob.curdscg), 
curssey addr public atC.gl~b.cursseg> 1 
c1.1rese1.1 ad Jr Public at(.glob.cureseg), 
cspec byte public at(.glob.cspcc) 1 
dspec byte public at(.glob.dspec), 
ss;>ec l>yte pl.lb lie at(.glob.sspec}, 
espec byte pub lie at(.glol>.espec), 
pl'tnUon byte public atC.glob.pr1nt$on>1 
printswltchoff byte pub Uc at(.glob.prlntswitchoff) 1 

lFLIST BYTE PU:"IL IC AT C.GLOB • .1.FllST) t 
max col l>y te public atC.glob.maxcol)i 

I* lo error slpublic atus •I 

dcl 



- - - - -PL/M-Hb COMPlLLR 10/:;/el 

1 
2 
2 
2 
2 

errors .1<l<lr Publ ic1 

token strucC 
type t>·~te 1 

Cle scr 

value 
next ch 
acclen 
accutaC80} 
accumsave(80) 
acclt:nsave 
eofset 

oyt.,, 

addr) pul>lic, 
oyte pub l lc, 
byte public, 
oyte put.lie, 
byte Public, 
byte public, 
l>yle public, 

I• counts no of error~ *' 

I• actual toKpn sc~nn~s •I 
I• token lype 1 le~1l v~lues 

reJ - r~uistar 

pseudo - P~euJo code 
strtn~ - t~xt strin~ 

spec - special character 
nutal>t!r - numt .. er 
oper~tor - ~~ttmetlc operator 
ldi!nl - lientiflur t/ 

ft token description, legal values 
nil 
byte 
word 
dword 

- no specification 
8 l>lt type 
16 bit type 
32 bit type •I 

I• token value t/ 
I• next input ch~racter (lookahead) •/ 
I• accumulator lenath •I 
/t actual token scanned •I 
I• used to save accumulator •I 

/t true if end-of-file found •I 

I• Hischellaneous variables: t/ 

intel$hex$on 
no error 
errorprlnted 
first111acroptr 
macroptr 
fullsymbhb 
include$on 
IFLEVEL 
currentsyrnbol 

sy11btabadr 
nooper 
operands( It) 

codemacroptr 
help(5) 
helpstop 
1 
defaul Udrive 
tnclude$detaul t 
co~e111acro$flag 

byte public, 
byte public, 
byte public, 
<1duress publtc, 
<1dJres:; put>lict 
byte Public:, 
byte public• 
IHH PUBLIC, 
symbols true 
public, 
dddres.s pualic, 
b y t e p ul> l i c 1 

operdndstr1.1c 

<tddress 
byte 
byte 1 

byte 
t>yte 
bytP. 
uyte 

put>lic 1 

P ul> l i c, 
public, 

plll>l lc, 
pu1>lic, 
public, 
pubUc; 

I• true if INTEL hex ouput for~at t/ 
/t errorflaq in codem<1cro decodin~ ti 
I• true if an error is printed •I 
I• pointer at first coCIP.macro •I 
I• current pointer within macros •I 
/t true if svmboltdble is full *' 
I• true if Input from IHCLUOE file •f 
/t IF-ENOlf NESTING LEVEL t/ 
I• current scanned symbol •I 

I• pointer at sy~bul in taule t/ 
I• no of instruction operands t/ 
/t instruction operands,max 4 •I 

I• pointer to found Cl>demacro t/ 
I• scratch area for ascii numb~rs •I 

I• scratch vuriable •I 
I• default disk Jrive •I 
I• default disk for Include files t/ 
I• true if building a codemacro •I 

globalinit: procedure public; /t initiate some global voralables •I 
stoplltle 1 sourcestop 1 helpstop=O: 
pagesize=66: 
fullsymbtab 1 inte1Snex$on=falsei 
CALL FILL (0, SJZE CJJILEl, .flfLE)i 

-
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Pl/M-tt6 COHP!LER 

49 l 
!>O 2 

51 

codemacro$fld1=fdl~~; 

enj globalinit i 

end$module glob~l; 
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PL/M-ll6 COMPlLER 1.i/~/dl 

CRUSS-KE~£RENCt: LISTI~b 

Otf-N AOOR 

41 OlAllH 4 AllSllDDR. . . OYH ARRA'i{4) PU!llTC 
43 OlBOH 1 ACCLE14 . . . liYTE PURL IC 
4J OL5tH 1 ACCLEN!>AVE . IHH PlJllLIC 
't3 0181H 80 ACCU~. . . . 3YTE ARRJH (81)) PUflLIC 
43 0201H llO ACCU~Sio'li:. . dYTE 4RRAYC80) PUl3LTC 

L 4!) DR • . . . . . . LITEKALU 5 11 2. ') J2. 15 ..)8 40 
42 43 

19 OOOOH ALPH.4~UMt:RIC . PROCtl>URE fiYfE EXTtPNAL(!i) STACK=OOOOH 
22 OOOOH ASLIICh\I(. . i'ROCEDURE BUE EX f c RN AlC 6) STALK=OOOOH 
4J 0006H l i:IASHNOEX. . 6YTE NEHBERCGUKRtNJSYHdOL) 
43 OOOllH 1 llASEHIOEX. . . 6YJE ~EMBERCOPLRANDS) 

3 BASERf:GI>, IT • • . . LHEIULLY 
j 3ASERELCOUNT . . . LirERALLY 
3 BREG!HT. . . LITERALLY 
3 8Rl:GCOUNJ. . L HERAL LY 

16 OOOOH 1 cu . . . . . . BYTE PARA KET ER 17 COPYRIGHT© 1981. 1982, 1983 lJ OOOOH 1 CH . BYTE PARAMEHR 14 
2 !) OOOOH 1 cu . . . . IHJE PARAMfHR 26 OIGIT AL RESEARCH 
10 OOOOH 1 CH • BYJE PARAMETER 11 P. 0. BOX 579 19 OOOOH 1 CH • . . • . . . . ilYTE PARAMETER 21) 
22 OOOOH 1 Gtt • ilYTE PARAMETER £3 PACIFIC GROVE, CA 93950 
40 OOOlH 2 CIP. . WORD ~E116ERCGLUBl 42 
4L OOOfH 2 CIP. WORD PUBLIC AT SER.# 
43 0290H I COOEHACRUfLAG. . . BYTE PURLIC 49 

3 GOOE11ACR IJlll::f\O. LIJf:RALLY 
43 OOOCtl 2 COOEKACR[)PlR . . . WORD PUHLIC 

l GR . . . . . . Ll TEIULLY 
42 001 IH 2 CSCIP. . WORD PUBLIC AT 
40 0009H 2 CSCJP. . . . . . . WORO ~EHJtRCr.LOn) 42 
42 0014H 1 CSEGSPtC . . . . . BHE PUBLIC AT 
40 0006H l GStGSPlC BYTE KEHBERCGLUB> 42 
42 OOHH 1 CSEGTYPE . . . . . BYTE PU~L lC AT 
40 0003H l CStGJYPE . . BYJE HEM6ERCGLOO) 42 
ltl 0012H 2 CSEGVALUE. . W!JRO PUBLIC H 
40 0004H 2 GSl:GVALUI::. . WORD HEH8ER{GL03) 42 
4L 002!:>H I CSPEC. . . . . . . BYTE PUBLIC AT 
40 001rn l CSPEC. . BYJE MEHOERCGLOS) 42 
42 001011 2 CUR CSE i;. WORD PUBLIC AT 
40 OOOfH 2 CURCSEG. WORD HEHdERCGLOB) 42 
42 OOlfH 2 CUROSEG. WORD P UllL IC AT 
40 001111 2 GURDSEG. WORD ~EHBERCt.LOfi) 42 
4L 002311 2 CURESEG. WORD PUBL JC AT 
40 OOl!iH l CURESEG. WORD MEHtiERCGLUB) 42 
43 0259H 9 CURREN rs YMllOL. STRUCTURE PU•\L;:r; 
'tO 0013H 2 CURSSEG. W[)RO HiHBERCGLOn.) 42 
ltl 0021H 2 CURSSEL. WOKil PUBLIC AT 
28 OOOOH 2 D. WORD PARAHHcR 29 
31 OOOOH 2 o. • . WORD PARAJllEHR 311 
H OOOOH 2 o. . . . . . . . . WORD PARAMETcR 35 



PL/M-llb COMP!LER 

.H 
2 

37 
't3 
'd 
13 
40 
4L 
4U 
42 

2 
£ 
2, 
2 
2 
£ 
2 
2 
2 

'd 
211 
43 
4J 
42 
40 
42 
4U 

2 
7 
7 
3 
3 

10 
4J 

2 
2. 

43 
40 

l 
44 
4J 
43 
31 
:H 
43 
43 
4L 
4U 
43 
43 

j 

3 
2 

4J 
j 

3 
43 

OOOOH 

OU OOH 
02.BEH 
ooorn 
OOOOH 
OOOOlf 
0018H 
0018H 
002611 

OL52H 
OOOOH 
0255H 
OOOOH 
00l5H 
0007H 
0028H 
OOIAH 

OOOOH 
OOOOH 

OOOOH 
0006H 

0256H 
OOOt:H 
OOOOH 
OOOOH 
OL81H 
028CH 
OOOOH 
OOOOH 
0280H 
0258H 
0028H 
OOIOH 
028FH 
0251H 

0253H 

OOOOH 

2 

1 
1 

2 
l 
l 
1 

1 

l 
2 
2 
2 
l 
1 

2 

2 

1 
31 

44 
5 
1 

1 
l, 
1 
1 
1 
1 

GLl.Jtl.<L V,.:UAc.L~S 

o • •••.• 
OCL. • • •• 
OE C OUT • • • • 
DffAUL rn.nvc • 
Di:: sett. 
DI <;Ir. • 
DSGIP •••• 
DSCIP •• 
OSP EC. 
DSPEC •• 
ELSED1l • 
ENDCASt. 
ENODO ••• • 
l:UOFOR tV En • 
j:NO If• • • • 
i::NOHO[)Ulc •• 
EN00ff1Lt: •• 
CtlDPROC. 
ENDWHTLE • 
toFStT •• • 
EQUAL. • • • 
ERRORPRJHTtO • • • 
ERRORS • 
cSCIP ••• • • • • 
ESCTP •• 
ES PEG. 
ESPEC •• 
FALSE •• 
FCBADR • 

... 

fl LEAB ORT ••• 
FI LEIS TR UC JURE 
FI LEOS JRUCTURE 
fill ••••• 
flRSTMAC~OPTR. • • 
FOREVER ••• • • • 
FORMFEto •• 
FULLSYKIH>'IB· 
GLOB • • • • 
GLOBAL • • • 
GLOBAL INIT • 
HELP • • 
HELPS TOP 
HEXlOUT. 
HEX20U J. 
1 • ••• 
IFLEVEL. 
IFLIST • 
IFLIST • • 
INC LUO lOi:F AULT 
INC.LUO EON ••• 
INOEXREGBIT. • • • 
rnDEXREGCOUNl. 
IllIT • • • • 
INJELHEXON • 
IREGllH ••• 
lREGCOUNi • • 
LENGTH • • • 

liJ/'.,/1~! 

i;Q .rn I' A ilAiif I c :~ 
LITL1~ALLY 

PRGCclllRE tXIERHnLlll) SflCK=OOOfi~ 
BYfE PtJFILIC 
bYTE Ml:HdERCTO~E~) 
PROf.l:OURc llYTE [Xfi:R:1t.L(J) srACK=OOOO'i 
JORO ~l:MBERCGLO~) ~2 
wO.{D PUBLIC t. T 
eYJE HEM3ERCGL01) 
ilYTE PUBLJC AT 
lITEiULLY 
LITEKALLY 
LITERALLY 
LITE1ULLY 
LI HR ALLY 
LITERALLY 
LITERALLY 
LtJERHLY 
LlfEtULLY 
BYTE PUBLIC 

42 

PROCEDURE BYTE EXTERNALC8J SJACK=OOOO~ 
BYTE PUP.UC 
wOilll PUBLIC 
WORD PUBLIC AT 
WORO MEMllcRCGLOB> 
BYTE PUBLIC AT 
BYTE Hl:MBERCGL06) 
LITERALLY 47 
WORD PARAMHtR 
PROCt:~URI: EXTERNAL(}) 
LITERALLY 
LITERALLY 

4 <) 

8 

42 

42 

5 TAC:I<" 00 0 Ofi 

PROCEDURE EXTERHALCZ> STACK=OOOOH 
WORD PUBLIC 
LITERALLY 
LJTERULY 
BYTE PUALIC 
STRUCTURE 42 
PROCcllURE STACK=OOOOH 
PROCEDURE PUBLIC srACK=OOOAH 
BYTE ARRAY(5) PU~LlC 

BYTE 45 
PROCcllURE EXTERNAL(9) STALK=OOOOh 
PROCE~URE EXTERNAl(lO) STAC~=OOOOH 
BYTE PUBLIC 
BYTE l'UBL IC 
bYrE PUBLIC AT 
BYTE MEMBERCGLOB) 
8YJE PUBLIC 
BUE PURLIC 
LJJERALLY 
LHEULLY 
LJJERALL Y 
BYTE PU flll C 
LHE1ULLY 
LTJEULU' 
WORD KEMBERCOP£RANOS) 

42 
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PL/M-tlb C01'P .tlt:R GL 05 i.L V-tRL~l,Lc5 lu/';/d: ,1 :' .'~ ~ 7 

'tJ OOOOH 2 LElllGTll . ,j [):( f) :'1 c M.; E r( ( L.. ~Ji\ H L I J I SY I~ .i [J L ) 

16 OOOOH LETTcR . i'ROC~l1URc !\VP: EX ru·~.t.u ·•> 5TAO'=OOJ:.id 
2 LF . . . LTTfHLLY 
2 LII. . . LTH1UILLY L j 

'tJ 0006H 2 HACROPJ~ . . .w.rn Pcl'lLIC 
't.£ 002CH l 11AXCOL . ilYTE PlJ3L JC 4T 
40 OOIEH l MAXCOL . BYrE HcMilF:RCCLOiD 4L 
10 OOOOH l N. dYJf Pai<Ai1ULR 11 
H OOOOH 2 N. W0.{0 PAR.-METER 38 
H OOOOH ? N. . . . WfJRO PARf."4tTLR 35 COPYRIGHT© 1981, 1982.1983 
.H OOOOH J N. . . . llYH PllRAIHTU .1L DIGITAL RESEARCH 2tl OOOOH 1 I~. . . . SHE P~Rl<l'IETER 2') 

43 OlAfH l NEXT CH . . . . . . dYH PURLH. P. 0. BOX 579 
'd 0254H l NOlRROR. . • . BYJE PUBLIC PACIFIC GROVE, CA 93950 'tJ Ol62H l rm OP ER . tlY JE PUBLlC 

3 NOOVE~cnurn. LIJERALLY SER.# 3 NO 0 V ERR J 0 Eli Il .. LTTHl\LLY 
43 0006H ? OFFSET . . . WJRD HEHBER(CURRENTSYM&OL) 
4J 0006H 2 OFFSET . . . 1101{0 HtMdERCOPt:kANOS) 
43 0263H 36 OP ERAN OS . . STRUCTURE ARRAY CO PUnLIC 

3 fJp(:qANDSJPUC LITERALLY 43 
4 OOOOH OUJTEXJ. PROCl:JJRE H TERllAL( 0) STACK=OOOOii 

41 0067H 1 PAGES IlE . . . . . BYTE P URUC 46 
42 OOOf:H 1 PASS . . . . BYTE PUBLIC AT 
40 OOOOH 1 PASS . . . . 8YTE ME HBE R(C.,LOP> 4L .... OOBAH 240 PREFIX . . . BYJE llRRAYC2't0) PUUllC 
41 OlA~H l PRffIXl'TR. . BYTE PUPL IC 
41 0046H 1 PRINJOcVICt. BYJE PUBLIC 
4" 0029H 1 PRINTOt~. . . BHE PUBLIC AT 
40 0016H 1 PR IN TON. . . BYTE MEM3ERCGL0fl) 42 
42 002AH 1 PRINTS WTTCIJOFF BYTE PUP.UC AT 
40 0011;1-1 1 PR INJSWt fClHJff . . BYTE HEH8ERCGLOR) 42 

l PROC . . . . . . . LITEiULLY 19 22 31 34 31 
10 OOOOH 2 PT . . . . . WORO PARAHETcR 11 

2 RHNJ. . . . . . . LifERALL Y 
28 OOOOH 2 s. . . . . . WORO PARAHETtR 29 
41 003.-H 12 SAVESOURCE . BYTE ARRAYC12) PUBLIC 

3 SEGHBT T. . . LIJERALLY 
j SEGHCOUNJ. . LITERALLY 

43 0004H 2 SEGMENT. . . WORD HEMBERCOPERANUS) 
43 0004H 2 SE GHENT. . . WORD HtHBERCCURRtNJSYHBnL} 

3 SEGJYP£BIT . LIJElULLY 
j SEGJYPcCOIJNT . . . LITERALLY 

43 0003H 1 Sf LAG • . BYTE MEHBERCOPtRANOS) 
43 0003H 1 SHAG. . . . .. BYTE ~EH3ERCCURRf:NT51MtifJL) 
41 0068H l SIHFORH • . . . . . BYJE PUBLIC 

SIZE . . . . llJILJIN 48 
41 0069H 110 SOURCEbUf. . BYTE ARRAYC!IO) PU:ILIC 
"1 002DH 12 SOURCEtillHE . . . • BYTE ARRAYC12) PU!ll n; 
41 OOB'Jtl 1 SOURCEPTR. . BYTE PUiillC 
41 0039H l SOURCES TOP . BYTE 45 

2 SPACE • . LJJERllLLY 
42 0019H 2 SSC IP. . WOR:l P UllLIC .\T 
40 0006H 2 SSCIP. . . . WORD HEMtJERCGLOC\) 42 
42 0021H I SSPEC. . . . BYTE PUBLIC .. T 
40 0019H l SSPEC. . . . BYTE 'I tMBE RC GLO!I) 42 
41 0066H J STUPJTTLC::. . BYTE 45 



PL/M-ll6 COHP.i.LER GLOflAL V;.:?I~dlL5 

£ STkUC. . . . 
43 OOOZH I STY PE. . . . 
43 000211 J STY PE. . . . 
41 0047H 1 SYl'IBOLOEVICE 

3 SYMflOLHE .. O . 
3 SYHBOLSTiWC. 

43 OOOAH 2 SYl'IBTA3.!IJR 
4 OOOOH 2 r. . . . 
2 J All. . . . 
1 OOOOH 2 TEXTAOR. . 
l JHtWlO . . 

41 0048H 30 TITLE. . 
43 0002H 4 JOl(.EI'. . 

l lRUE . . 
43 OOOOH l TYPE . . 

3 TYPEiHJ. 
3 TYPECJUNl. 

l !> OOOOH UPPER. . 
43 0002H 2 VALUE• . 

~OOULt INfORHATION: 

CUDt ARtA SIH 
CONSJANf AREA SIZE 
VARIABlt AREA SIZE 
~AXIMUM STA~K SIZE 
H9 LINES REAO 
O PKOGRAM ERRORCS> 

ENO OF PL/M-U6 C~~PJLATION 

002CH 
0000i1 
0291H 
0001\H 

. . 

. 

. . . 

. . 

. 

. . . . . . 

. . 

Hi> 
00 

6570 
100 

. . . 

. 

1 0 I~ I ii l 

LIT LUI LL Y .:, 3 
oYTE '1 L /.I ti.: R ( 'J p t 1 111; I) '.) ) 

BUE 1'4c 14;1E k( L.IL<il c :H ~ Y 1~'\'Jl) 

dYlE PJHLIC 
LIHKALLY 
lTJEl{ALLY 4~ 

WORO PU bl TC 
WORD PARiHICTcR 5 
LTTEiULLY 
W[)R[) P l\RA:<IETt:R 3 
Llff.{ALLY 
BYTE AR!lAY( 1J) PU'1l.IC 48 
STRUC TURc PUJLIC 
LITERALLY 
BYTE MEllUERCTOK.f'O 
LUERllLLY 
LIJEIULLY 
PROCt'.JlJRE dYfl: EXHRNAL(7) STACK" 0000'-t 
WORD tHMBER( TOKEN) 
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PL/M-80 LOMPlltR 

.IS! S-I l Pl/H-86 '12 .o C0.'1PTL.l. lI 11; lF 1-!flDllU: C.H 
OBJELJ MODUlt PLACtO I~ L~.a3J 

-
1 :1I~Irl1 

CUMPJ.LtR INVOKtO ilY: :FO: CM.t'LN Ul'lllJG JPrinlHC2> 11ATd 11.1/~/!il) f'f,..;llH!JTriOOll) <H;: 

= 

$title C"coderaucro M~1ule l") 
cml: 
do; 

'* 
modified 1/2~/81 R. Silberstein 

., 
I• This ls the fflQdule to ~uild ne~ instructions 

~hich is not present in the already existing 
system. $/ 

$include c:t1:macro.lit) 
$nt>l1st 
$Include C:tt:equals.ltt> 
inollst 
$include c:t1:struc.lit) 
Snollst 
$Include C:fl:cmdcd.lit) 
$nolist 
Slnclude (:ft:ermod.lft) 
$nglist 
$include c:t1:sc4n.ext) 
$nglist 
$include C:tt:ermod.ext) 
Snolist 
$.lncluue (:ft:cm2.ext) 
$no list 
$Include C:tt:cm.lit) 
$no list 
$include C:ft:glohdl.ext) 
$no list 

erPltYl-Mo ~-<) V.3 
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PL/M-ll6 COMPllck CODfhACRU ~GO~LE l 

59 1 
60 l. 
62 2 
63 2 

64 l 
65 2 
66 2 
68 3 
69 3 
71 4 
l2 4 
n 4 
75 4 
lb 4 
11 j 

79 3 
Ill 4 
ijj 5 
84 5 
115 !> 
87 5 
ll 11 5 
89 5 
90 4 
n 4 
'J 3 4 
'J4 4 
95 3 
'J6 2 
97 2 

99 3 
100 3 
101 j 

102 2 
103 2 
105 3 
107 4 
1011 4 
109 4 
110 4 
112 4 
113 4 
114 4 
11!> 3 
117 3 
118 3-
119 j 

120 2 

lll 1 
1a 2 

$eject 

I+ Subroutines: ~/ 

moreSlefUonf.lln<!: Pf.OC byt"!i 
if accurn(O) <> er then raturn true; 

alse return false; 
end$proc more$left$on$line; 

rnodrmSrout: PROC; 
dcl nopar byte: 

if token.type = number then$do 
call put$bCmrnodrm1); 
if token.vdlue > 1 thenSdo 

cmSerror=truei I• legal values ~r~ 0,1,.. .,1 •I 
retllrni 

else$do 
call putibCtoken.value); 

endH t; 
else)do 

if token.type = ident then$do 
if leqal$parqmeterCacclen,.accurnCO>,.nopar) then$Jo 

call put$b(rnrnodrrn2)i 
call put$b(nopar); 

else$do I• error, para•eter mismatch •I 
cm$error=tr•~e; 

return: 
endSi ft 

else$do I• error, expected parameter +/ 
cm~error=true; 

retllrni 
endHf; 

end$ifi 
call scan; 

COPYRIGHT© 1981, 1982, 1983 
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if accum(O) <> comma thenSdo 
I+ error, expected comma •I 
c111$error=truei 
returni 

end$ if; 
ccill scan; 
if token.type = ident then$do 

if legal$pdrdmeter(acclen,.accumCOl,.nop3r) 
call putib(nopar); 
call scan; 
return; 

else$do I• error, parameter mismatch •I 
cmierror=true; 
re turn i 

endS.lf; 
else$do I• error, expected Parameter •I 

cm$error=tru~; 

return; 
endSH; 

end$proc modrm~rout; 

db$dw$common$rollt: PKOC(dtrecttve>: 
dcl (directive,nopar) byte; 
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PL/H-86 ~OHPILlR 111/~/ill t'i·• . .fi..: 

123 2 
ll!> 3 
l.<'.6 J 
128 't 
l .C9 4 
Hl 4 
133 4 
LH 't 
l j5 j 

lJ6 3 
137 3 
139 3 
l'tt 't 
l't3 5 
1 't4 5 
145 5 
l't6 5 
tH 5 
l't9 5 
I !>O 5 
l~l 5 
1!12 't 
I !Jlt 't 
1 !>!:> 't 
156 't 
1!>7 J 
H8 2 

1!19 1 
160 l 
161 2 
163 3 
165 't 
166 't 
161 't 
168 't 
169 't 
111 't 
172 't 
lll 't 
lH 3 
116 3 
171 l 
118 3 
119 2 

llSO 1 
1111 2 
182 2 
1113 2 
ltl't 3 
185 't 
lti6 't 
1111 't 
1118 ] 

l tl9 l 
l~O 3 

if lokcn.typ~ = nuwbcr thenSao 
Cq}} putSh(directtve); 
if directive = md~n lhenido 

call putiwCtoken.vqlue); 
else$do 

if token.v~lue > Of fh then cmlerror=true; 
else call putSo(tok~n.v~lu~); 

endUt; 
call sc11n; 
return; 

else$do 
if token.type = ldent thenSd~ 

if legal•p~rameter(acclen,.accum(O),.nop~r> 
call putSh(directive•l); 
call putibCnopar); 
Ci:ill SCIJllf 
return; 

elseSdo I• error, para•eter mismatch •I 
cm$error=true; 
return; 

endSif; 
elseSdo I• error, expec~ed parqmeter •I 

cmSerror=true; 
re turn; 

en<1Ut; 
endUf; 

endSproc db$dw$common$rout; 

dSsSrbSrwSrout: PROCCdtrecttve>: 
dcl (directive,nopar) byte; 
if token.type = ident then$qo 

thoin$do 

COPYRiGHT © 1981.1982.1983 
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if legalSparameterCacclen 1 .accumC0> 1 .nopar) thenSdo 
call putSb(directive); 
call putSb(nopar); 
c<1ll scan; 
return; 

else$do I• error, Parameter •ism<1tch •I 
c11Serror=true; 
return; 

endSif; 
elseSdo I• error, eKpected para~etdr •I 

cm.Serror=true; 
ret1.1rn; 

endSif; 
endSproc d$s$rbSrw$rout; 

nose~fiK$ro1.1t: P~OC; 

dcl nopar by"tei 
c<1ll put$b(mno~eufix); 
do case lenal$se~$re9; 

do; I• error, no segment register specifieo •/ 
cmSerror=truei 
return; 

ena; 
call put$b(res); 
call putSb(rcs); 
call p1.1t$b(rss); 

-



PLIM-86 COMPlltR COOEM4CRU M00UL~ I 10/~/<il 

l ':ll 3 
l':lZ j 

l ':13 2 
l'H 2 

l'J6 3 
l 'J1 3 
198 3 
J 99 l 
200 2 
202 ] 

ZOJ j 

204 ] 

206 J 
l01 J 
208 j 

209 2 

llO l 
lll l 
Zl2 2 

213 1 
214 2 
ll5 2 
216 3 

218 4 
219 4 
no 4 
221 3 
222 J 
223 J 
224 3 

ll6 4 
nr 4 
228 4 
229 3 
lJO j 

212 4 

ZJ4 5 
ZJ~ 5 
2J6 5 
2J7 4 
231:1 4 
239 4 
l.40 4 
2"1 4 
242 't 

244 5 
245 5 
246 5 
241 4 
2't8 4 

call put$b(rus)l 
end$case; 
c<Jll scan; 
if accum(O) <> comma thenSdo 
I• error, expected comm~ •I 
cm$error=true; 
r .. turn; 

ena$if; 
call scan; I• skip comma •f 
if leqaliparameter(acclen,.accum(OJ,.nopar) thanSdo 

call putSh(nop~r); 
call scan: 

el se$do 
c11$error=true; 
return; 

end$ if i 
end$proc nosegfix$rout; 

dbit$rout: Pkoc; 
c<Jll put$b(mdbit); 

endSproc dbit$rout: 

ffeld$descr$rout: PROC; 
dcl nopar byte,cmSbSvar based c1Dpt byte: 
do forever; 
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if token.type <> number or token.value 
I• error, expected num~erdef. •I 
cm$error=true; 

> Ofh then$do 

return; 
end Hf; 
call put$b(mnumberbits); 
call putSb(token.value); 
c:ill .!.can; 
if accum(O) <> leftpar then$do 

I• error, .,xpected left paranlnesis •I 
cm$error=truel 
return; 

endUf; 
call scan; I• skip left Pdranthesls •I 
if token.tvpe : ident thenldo 

if not leqdlSparameter(acclen,.accum(O),.nopar) then$do 
I• error, par~meter ~tsmatch •I 
cm Serr-or = t r u" : 
return; 

end$1 fi 
cmpt=cmpt-L: 
cm$b$var=cm$b$var-1; I• it was a Parameter, not a number •/ 
cmpt=cmpt+2; 
call putSb(nupar)l 
c&ll scan; 
if accum(O) <> leftpar then$do 

I• error, exp~cted left paranthests •I 
cmSerror=truel 
re turn; 

end$ If; 
call scan; I• ~kip left paranthesis •I 

end$if; 



- - - -
PL/M-86 ~OMPllcR C.uDftlAL.RU /1fl'lllll' I 

249 3 

2~1 4 
2~2 4 
2~3 4 
254 j 

2~5 ] 

256 3 

2~1f 4 
259 4 
2o0 4 
261 j 

2b2 3 
2b3 3 

205 3 
266 3 
268 3 
269 j 

no 2 

211 1 
212 2 
213 2 

214 l 
2 15 2 
216 2 

1 f t o k ,, n • t y n" < > n u in be r or t o k ,~ n. 11 •d u e ~ IJ I' f '' t h ., n ;; 11 o '* error, tlxpected numDerdef.C~yte} or p~rJ~et~r •I 
cm~errcr"truti; 

return; 
endHf; 
call put$b(token.vulue}; 
call scan; 
if accum(O) <> rl1htpar thenSdo '* error,expected riJht ~arantnesis •I 

cm~error"tru<!~ 
return; 

endH f; 
call scan; I• skip ri~ht paranthesis *' 
cmpt=cmpt-41 
if cm$b$var = mformalbits and 

accum(O) = riyhtpar then call scan; 
cmpt=cmpt+4: 
If accum(O) <> comma then return; 
call scan; 

endiforever; 
end5proc field$descr$rout; 

enddbitSrout: PROC; 
call Pul$b(mendbit); 

end$proc enddbit$routi 

end .• $rout: PROC; 
call put~b(menom); 

end$proc endmSrout; 
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277 1 
218 2 
l.19 l 
l.bl 3 
21l2 3 
283 1 
2 tl4 2 
2 t15 2 

lb1 3 
288 3 
28'.I 2 
2 'JO 3 
l'Jl 3 
2'12 3 
2'.13 3 
2 '.14 3 
l'J5 3 
296 3 
2'H 3 
2'.18 3 
2'.19 4 
300 4 
301 4 
302 " 303 j 

304 2 

.:S06 3 
307 3 
308 3 
309 2 
310 2 

311 1 
312 2 
314 3 
315 3 
.:Sl6 3 
311 3 
318 2 
31'.I 2 
320 2 

322 3 
j,t'] 3 
n4 2 
325 2 
3L6 l. 

328 3 
32.'l j 

HO 2 

ieject 

I• level 1 in the svntdx-tree of codemlcro~uildin~ *' 
co~~ONSCMSROUT: rr.oc (JYPl); 

JECLARE TYPE ~YT~; 
if puss = 1 then5do 

call sktpSrastSofSline; 
return; 

endlif; 
calerror=false: 
if not codemdcro$f lau thenSdo 

I• error, codemacro directive outside codeadcrobodydet. •I 
cmSerror=true: 

en<JSH; 
00 CASt TVl'E; 

call dbSdwScommon$rout(mdbn); 
call db$dw•common$rout(mdwn); 
call dSsSrb$rwSrout(mddf); 
call d$sSrbSrwSrout(msegfix); 
call nosegfix$rout; 
call modrm$rout: 
call dSsSrbSrwlrout(mrelo); 
call dSs$rbSrwiroutCmrelw); 
DOi 

call dbiUrout: 
call fieldSdescr)rout; 
call enddbitSrout: 

nm; 
END$CASE; 
if cm$error or noraSleftSon$llne thenSdo 

I• error •I 
ylobal$cm$error=true; 
call errmsg(code~acroerr>; 

endSif# 
call skipSrest$of$llne; 

ENO COMMONSCMSROUT; 

codemacro$rout: PROC public; 
if pass = 1 then$do 

codemacro$fla1=true; 
call skip$rest$oftlfnei 
return; 

endHfi 
C!ll$error==false: 
globalicmSerror=false; 
if codemacro•flag thenSdo 
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I• error, nested codemacrodeflnltion *' 
cmSerror=truei 

endSif; 
call init$cmsrout: I• clearing all temp. working storages •I 
codemacroSfla~=true: 
if not name$rout thenSdo 

/t error, expected code~~croname •I 
cm$eri-or=trutii 

endHf; 
call forma1Slist$routi 

trf~/:ll 



.... -
PL/H-H6 LOHPlLtR COOEMACAU HODJLE I 

331 

H3 
3H 
Jj5 
3J6 
Bl 

.HI! 
H9 
:HO 

HI 
3't2 
343 

3't4 
345 
J46 

H7 
3't8 
J't9 

3~0 
3~1 

3~2 

])9 

360 
361 

J6l 
3b3 
364 

365 
366 
368 
369 
310 
311 
Hl 
313 

.HS 
3/6 
377 
378 

2 

3 
] 

j 

2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
l 

l 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

I 
2 
2 

1 
2 
3 
3 
3 
3 
l 
2 

j 

3 
2 
2 

if cm$error or mora$left£o~$linei then!Jo 
I• error *' 
globdl$cm$error=true; 
call errmsuCcodPmacroprr); 

endHfi 
call skipSrest,oftline; 

end$proc codemQcroirout; 

db$cm$rout: PRUC public; 
CALL COHHON$CM•RUUT CO>; 

endiproc dbScm$rout; 

dwicm$rout: PRUC public: 
CALL COHHONSCi•ROUT Cl); 

end$proc dwScm$rout; 

ddicmSrout: PRU[ public; 
CALL COHMON$C~iROUf (2); 

endSproc ddScmirout; 

se~fix$cm$rout: PROr public; 
CALL COMHOUSLHSROUT (3); 

endiproc segflx$cm$rout; 

nosegfix$cm$rout: PROC public; 
CALL COHHONSLMSROUJ (4); 

end$proc noseqfix$cm$rout; 

modrm$cm$rout: PKOL public; 
C~LL COMHON$CH$ROUT (5); 

end$proc modrm$cm$rout; 

relb$cm$rout: PROC publtc; 
CALL COMHONSCHSROUT (6); 

endSproc relb$cm$rout; 

relw$cm$rout: PROC public; 
CALL COHHONSCMSROUT (7}; 

endSproc relwScm>rout: 

dblticmSrout: PROC public; 
CALL COHMONSCMSRUUT (8); 

endSproc dbit$cmSro1.1ti 

end$cm$rout: P~OC public; 
lf pass = 1 then$do 

call skip$rest$of$linei 
codemacro$flaq=false; 
re turn i 

end$i f i 
cmSerror=falsej 
if not codamacroiflag then5do 
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I• error, terminating a not yet sturted codpmacro •I 
cm$error=t r1.1.,; 

end Hf; 
call endm$routi 
if pass= 0 then call ter•inateScmSro1.1ti 

- - .... - - -
J!J/~/UJ 



PL/M-U6 ~OMPILtR COOl: 1,H.R•l ."lflulJLi: l 

J80 l 

3112 3 
jdj j 

3b't z 
31!5 z 
386 z 
]ll7 2 

:Hl8 1 

if cmierror or mor~!left•on$1ine or cailislilVdrflo~ thun£da 

I• error •I 
call orrms~CcoJ~~acroerr); 

end$ if; 
call skipirest~ottline; 
Qlobdllcm$error=falsei 
codemacro$flaq~f~lse; 

end$proc end$cy$routi 
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c;RuSS-RtHRENCt LI 5 TI/iii 

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

DtFN AO Dk SILE NAkE, ;.TTR!'WH.S, AID REFER ::rKcS 

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

'>6 OOOOH 4 Al'SAOOR. . . . . . fl'flf ARRAY(4) 0: rFIH14L ( 'J 1) 
56 OiJOOH 1 JlCCLttl . . . BYTE t X TtRNt.LC !>5) Bl 105 141 1&3 ?00 

. 232 ' 
56 OOOOH l ACCli.NSAVf . liYH EXH:RNALOil) 
56 OOOOH ao ACCUi:-. . . . 3Ylf 'RflAV(8J) E XTi: Rlil\l( 5 6) 0 f} ti 1 97 

105 141 163 194 LOO 224 2JL L4.: 2'>6 £63 
266 

56 OOOOH 81) l<f.CUM.SAVC. . dYTf ARAAY(SQ) f:X Tt R rlAL( 5 7) 

2 AOOR . . . . llfEl{l'\LlY 56 
't9 OOOOH 1 bo . . . . . BYTE PARAMETtR 'JO 
56 OOOllH 1 llA SE llWE X. . UYTE HHltlER( OP::RANOS) COPYRIGHT© 1981.1982, 1983 
56 OOOSH 1 81\SEINOEX. . BYTE HEHDERCCURAEWTSYH~OL) DIGITAL RESEARCH 

8 oASEkEC.ilIT . LITERALLY 
8 flASERE (,COUNT . LllfKALLY P. 0. BOX 579 
8 dREGiHT. . . LT HR ALLY PACIFIC GROVE, 1.A 93350 
8 ilR EGCOIJ't f. . . . . LITERALLY 
4 ti YT. . . . . . LITERALLY SER# 

56 OOOOH 2 CIP. . . WORD EX TERNAL(20) 
1 OOOOH 011. . . PRGCtDURt STACK=OOOOH 

ll4 OOOOH 1 CMiWAR . liYTE BAS~O(Cl1PT) 238 263 
3 !> OOOOH 1 CHERROK. BYTE EXTl:RNAL(7) 71 87 92 9-l 112 

117 132 149 154 171 176 18 5 196 206 21 ll 
226 234 244 251 25 8 234 287 J04 3Ia j2l 

328 331 HZ 375 380 
35 OOOOH l CHLISTUVERFLOW SHE EXTt'l:NAL(9) 380 
35 OOOOH 2 CHPT=. . . . W!JRO EXTERNH(lOl 214 23 7 2J3 2Yl 2.6-.:. 

263 265 
3 COOE . . . . . LITERALLY 

11 CODEM!!CROERR . LTTEIULLY 307 334 382 
56 OOOOH 1 COOEMACROFLAG. . . BYTE EXTERNAL( 7 7) 285 314 320 325 369 

373 386 
II CODEMllCROHEAD. LIJEKALLY 

56 OOOOH 2 COOEMCROPTR . . . WORD EXTERNAL{12) 
311 OJ13H 91 CODfHACROROUT. . . PROCEDURE PUnLIC STACK=0006H 

55 COLON. . . . LITERALLY 
55 COMMA. . . . LITEKALLY 97 194 266 

211 0266H HI COMMON CM ROUT . PROCtnURE STACK =00121i 339 342 34:. 34<l 

351 354 357 360 363 
l CR . . . . . ... . LITE.tALLY 60 

56 OOOOH 2 CSCIP. . . . WORD EXTER"'AL(ZS) 
56 OOOOH 1 CScGSPC:f. . . BYTE EXT1::RNALC23) 
56 OOOOH 1 CSEGTYPE . . BYTE EXTERiULCl t) 
56 o'oooH 2 CSEGVALUE. WORD EXTERNALC22) 
12 CS OVER . . . . . . l!HRHLY 
56 OOOOH 1 CSPEC. . BYTE EXTERNALCJ2} 
56 OOOOH- 2 CURCSEG. . . . . . lo/ORO ElCTERNALU 8) 
56 OOOOH 2 CURDSEG. . . liiORO EXTERNAL(29) 
56 OOOOH 2 CURESEG. . . . . . WORD EXTERNALC3 t) 
56 OOOOH 9 CURRENTSYfoiSOL. STRUCfURE C.XTEiUIALC 68) 



l'l/M-116 t.OMPlLER COOt=l'.6lRIJ ;100'..JLE 1 l 0 I 'JI .f ! ,• :. ! ; ~- ! q 

56 OOOOH 2 cu;lSSF.G. . . . JflRU tXTt.:nf<AL(.)I)) 

338 036EH 11 OiH.MRJUT . . . t'ROCOlJRC: ?U'lLIC 5TdCi<=0016ll 

lll 0092H 108 DBOWCOM)IUNiWUT P~OCBURE STACK=OOOCH 2'J0 291 

362 03C6H 11 OB ITC Mil.OUT . PROf.EOURE PU:JL.l.C ST ,\CK=00161i 

210 0191:H 11 OBIT ROUT . . . i>ROCEJJRE STACK=00061l 299 
l. O.CL. . . . . LIH.RALLV 

344 OJ94H 11 ODC!'4ROUT . . PROCEDURE PUHL IC ST4CK=0016H 

56 OOOOH 1 DEFAULTORIVE . BYTE EXHRN~LC 75) 
j OHETEOS YMu. . LI TEl<ALU' 

!)6 OOOlH l OESCR. . . . BYTE HEMBERC TOK Erl) 

121 0004H 1 OIRECTIVt:. . BYTE PARA'IETi::~ J!UTOMATIC 122 125 1?6 14) 

P,9 0004H 1 DIRECTIVE. . BYTE PARAMETER AUTOMATIC 16 0 165 

~ j DOUBLEDEFINEO. . . LITEiULLY --

11 DOUBLE DE FLAA . LITERALLY 

17 OOUALE OE FS Yl'48. LITERALLY 

11 DOUBLEDEFVAR . L TT Ell.ALLY 
16 DOUBLERANGE. LITERALLY 

56 OOOOH 2 OSCIP. . . . . WORO EXTERNAL(27) 

ll OSOVl:R . . . LITERALLY 

56 OOOOH 1 DSPEC. . . BYTE EXTERNAL( B> 
159 OOFI:: H 56 OSRBRWROUT . PROCEDURE STACK=OOOCH 292 293 296 297 

Hl OH':IH 11 OWCMROUT . . PROCt:OIJRE PUBLIC STACK=0016H 
't OWRO • . . . LITERALLY 

l ELSEOO . . . LITERALLY 
30 OOOOH EMPHLINE. . PROCCOIJRE BYTE EXTERNALC5) STACK= OOOOft 

2 ENOCASE. . . LITERALLY 
3b; 0301H 83 ENOC.HROUT. . . PROCEOURE PUOLIC STACK=OOOAH 

271 0270H 11 ENO OB HR OIJT. PROCEOIJRE STACK=0006H 301 
COPYRIGHT© 1981, 1982, 1983 

2 ENOOO. . . . LITERALLY 

2 ENDFDREVER • . . . LITERALLY DIGITAL RESEARCH 
2 tNOIF. . . . LITERALLY P. 0. BOX 579 
2 ENOMOOULE. . LITERALLY 

ZH OZ76H 11 ENDMROUT . . PRDCED!JRE STACl=0006H 311 PACIFIC GROVE, CA 93950 
= 2 ENOOFFlLE. LITERALLY 

17 ENOOFL IN EE RR LITERALLY SER.# 
l. ENOPROC. LlTERALLY 

2 ENOWHllE LITERALLY 

56 OOOOH l EOFSET . BYTE EXTERNAL(59) 

32 OOOOH ERR MSG . PROCE!>:JRE EXTERNALC6) STACK=OOOOH 307 334 
382 

32 OOOOH 1 ERRNO. . BYTE PARAMETER 33 
3 ERROR. . . . LITERALLY 

56 OOOOH 1 ERKORP KINT E 0 . BYTE EXTERNALC62) 
;6 OOOOH 2 ERRORS . WORD EXTERNAL(52) 

56 OOOOH 2 ESCIP. . WORD EXTERHALC2't) 

12 ESOVER • LITERALLY 

56 OOOOH 1 ESPEC. BYTE EXTERNALC35) 

2 FALSE. . LITERALLY 62 ZS't 318 319 369 372 385 
386 

213 01A9H 199 FIE:L!JDESCRROUT . • PROCEDURE STACK=OOOAH 300 

6 FILEISTRUCTURE LITERALLY 
8 fTLEOS TRUC TURE . . LITERALLY 

17 FILESYNTERR • . LlTER4LLY 
55 FIRST. . . . . LITERALLY 
11 FIRSTITEH. . . LITERALLY 
56 OOOOH 2 FIRS TMACROP TR. . . WORD EXTERNALC63> 

l. FOREVER. . . . . . LlTERALLY 215 

.\-. 

fl , ~ ......... ......... ........ ~ ii-- --- - ..__ ~ ;,i ........, __ ....._ ~ ~ ... - -. i ~ ............ ,..._.. 



... ... !1111111111 ..... ~ ~ ~ ~ ... - ~ - .... .... ..... ~ ~ ..... ..... 
PL/ M-1:16 L!lMi' llcR 1-l1D [ t. "L. :{ 1) Ii 1).J 'l Lt l l :) I-, I ' 1 1' ~ \.1 1 , 

40 OOOOH f0kl1J.LLI :;T~OUT Pil.OG"JJJ<.: l-/fc: lll4L(lj) S I ·' C :< = 0 0 (l 11 Ii J 1 ~: 

2 fOkMfEC:!) . . . LtTEK:.LLY 
56 OOOOH 1 FULLSYIHITAtlo . d\'T E EXT t iUL\ L ( .J 5) 
3') OOOOH 1 lil Oil AL CMi:RkOR. . . BYTE EXTE~ilAL(<i) )06 ~19 3Jj 3<.lS 
5 7 OOOOH GL 011 AL ltl IT . i'ROCEJURE C:l(f ER:~.:.L< 78) ST~LK=<'COOti 
')6 OOOOH 5 HELP . . ilYTE AKRAY{5) fX Tfi<Nt.l( 73) 
56 OOOOH 1 L. . . . BYTE E XTER ,·u.L(74) 

3 IO ENT• . . . . . . LITE!HLL Y 7 ') 103 139 JU no 
56 OOOOH 1 .l.FLEVEL. bYH EAHIWAd!.7) 
')6 OOOOH 1 lFLIST . . . . . . BYTE E'XH1Hl.:.L(3fl) 
11 If PARE RR . . . . . L TTl:RllLLY 
17 ILLHAUUCltO . LI TE RALLY 

..-11 .LLLEGALP SEUDO. LITEtiALLY -
17 !LLEXPl<ELEM. . LHERALLY 
11 Ill TOP ER . . . . . LITERALLY 
')6 OOOOH 1 INCLUOEOtFAULT • . BYTE EXTERN4L( 16) 
')6 OOOOH 1 .1.NCLUD!:014. . . BYTE EXTERNAL{66) 

8 INOEXRt:GBTI. . LITEIUILLY 
H INDEXREGCOUNT. . . LITERALLY 
2 lNlT . . . . LITERALLY 

36 OOOOH INfTCl'IKiJUT . PROCt'.lURE EXTERNALUl) STACK=OOOOH 324 
11 IH':>TRERR . . . . . LITERl\LLY 
56 OOOOH 1 INTELHl:XON . . . . BYTE EXHRNAL(60) 

8 IREGBTT. . . LITERl\Ll Y 
8 IRfGC.OUN T. . . L ITERALl Y 
j LAb. . . . . LITEHLL Y 

17 LA BOUT OFRJ.rlGE. LITERALLY 
7 LEFTBRACKET. . LrTERALLY 

5!1 LEFTPAR. . . . . . LITERALLY 224 242 
44 OOOOH LEGALPARAMtH:R . . PROCEJiJRE tlY TE t:XTl:RNAL( 15) STS.Cl'.=000011 81 

105 141 163 200 232 
47 OOOOH LEGALSEGREG. ?RO CD URE BYfE EX TE RN~LC 16) ST ACK= OO!lOrt un 
56 OOOOH 2 LENGTH . WORD MEMOER(CU~RENTSYHbOL) 

=r;6 OOOOH 2 LENGTH . . . . WORD "EMiJ ER{ OP ER ANDS) 
2 LF . LITERALLY 

"" OOOOH l LG . BYlE PARAMHcR 45 
L LIT. . . LITERALLY 2 3 4 5 6 7 8 

9 10 11 12 13 14 15 16 17 55 

56 OOOOh 2 MACROPTR WORD EXTERr.iALC64) 
56 OOOOH 1 MAXCOL . BYTE E)(JERNAL( 39) 

') MDBF . . LITERo\LLY 
') HDtl TT. . . . . . . LITERl\LLY 211 
9 HDbN . . . . . LITERllLLY 290 COPYR:GHT © 1981.1982. 1983 
') HOOF . . . . . LITERALLY 292 DIGITAL RESEARCH 
') HDWF . . LITERALLY 
9 HDWll . . LITfRALLY 126 291 P. 0. BOX 579 
') MENDBIT. . . LITERALLY 27'. PACIFIC GROVE, ..). 93950 
9 MENDl1. . LITERALLY 275 
9 MFORMALBITS. LITERALLY l6.:S SER.# 11 MlSSIFERR. . LITERALLY 

11 HISS INGPSEUOO. LITERALLY 
11 HISS INSTR. . . . . LTTEULLY 
17 IHSSSEGMINFO . . . LITERALLY 
11 MISSTYPE.lNFO LITERALLY 

9 MMOORMl. L lTERl\LLY 68 
9 HHOORM2. . . . . . LITERALLY 83 
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9 HliUSLGI IX. . Lifti<ALLY I ~z 

9 ,'1NUA c. ERi'. I Vi. LTTt.<llLll' ) 1 I ,_;;_., 

11 .~onB . . . . L TTERt.Ll Y 
11 MOOD . . . . L!TE«J\LLY 
15 MguLETTEk 0 1T • LITERALLY 
15 ii OU Tl EKCOlfr, T LIJER<\Ll Y 

H3 OH5H 11 1'.00RMCi~RQU I. . . . PRO(.c1JR[ PU.IL re ') f i!LK=-OIJ16rt 

6" 001.lH 12 fl MODRHRUUT. . . PRUCi:J JRE ST ... t:l<=iJOl!AH 2':1'> 

11 /'IOOSE!. . . . . . . LITEHLLY 
11 ~oow . . . . . LTHRP.LLY 
59 OOOOH 18 HOkELEfTUNLINE PROCC:'.)JRt. t1Y TE STt.CK=0002H 3il4 Bl 38tl 

'J MRELB. . LITrnALLY 2 qt} 

9 HRtlW. . . LITERUL Y 2'H 
-0-. 

9 l'ISt;GFIX. . LITEiULU 293 

38 OOOOH NAMEROUT . . PROCi:OURE BYTE EX TtR~~ALC 12) sr ACK=OOOOlf 32& 
3 NEGLECTEil. . LITERt.LLY 

11 NEGLEC TERR . LITERALLY 
17 NE S Ti: HFf.:Rc{. LITE1ULLY 
17 UES TEO.iNCLUOEERR . LITERALLY 
56 OOOOH 1 NEXTCH . 6HE EXTE:Rl'-IALC 54) 

4 NIL • . . LifEiU.LU' COPYRIGHT© 1981, 1982, 1983 
56 OOOOH 1 NOE:RROR. . . . BYTE EXTERNALC61> DIGITAL RESEARCH 
11 N0:-100. . . . LTHRHL Y 
56 OOOOH 1 tlOOPER . . . BYrE EXHR10\LC 10) P. 0. BOX 579 

ll NOOVf:;{(.QUNT. LITERll1..LY PACIFIC GROVE, CA 93950 
8 t•DLVERRIOEuTT. l!HR~LLY 

l l 't '0004H 1 IWPAR. . . . . . . BYTE 2P 7 40 SER.# 
181 OOO:>H 1 UOPAR. . liYTE 200 202 
160 0002H 1 :WPAR. . BYTE 163 166 
122 OOOIH 1 rmPAR. . . . . . . BYTE 14 I 144 

65 OOl)OH 1 tiOPAR. . . . . . . SYTE ell H 105 107 
13 NOPAkANO LITERALLY 
16 NORtiNGE. LHERtiLLY 

~ ;50 OJ9AH 11 NOSEGFlXC.HROUT PROCt:'.>URE PUtlLIC STACK=0016H 
180 013t.H 104 NOSEGFIXROUT . . . PROCEDURE ST~C K=O 00 AH 294 

3 NUMBER . . . LITERALLY 66 12 3 216 249 
16 NUflBERRANGE. LITEiULLY 

l OAtrn . . ' LITERALLY 
7 OEi.i. . . . LITER4LL Y 

56 0006H 2 Off SET . wo~o IH: "'Be R( llP cRA:ms) 
56 0006H 2 OFFSET . . . . WORO MEMilERCCURRt~TSYMBOL) 

1 OGE. . . LITERALLY 
l OGT. . . LTTERl\LLY 
l GLAS T. LifERULY 
7 ou: • . . LIJEi(ALLY 
1 OLENGTH. LITERALLY 
1 OLT • . . LHERllLl Y 
1 OHOO . . LTTER\LLY 
7 ONE • . . LITEKllLLY 
l ONOT . . LITER ALU' 
1 OOFFSET. LTJER!ILLY 
1 OOR • . . LITERALLY 

56 OOOOH J6 OPERANOS SUUCTURt ARRAt(4) EXHRNAL( 71) 
II OPERANDS TR UC . LITERALLY 56 
3 OPlRATOR . . LITERHLY 

17 OP HI SHAT CH . LtTERALL Y 
7 OPTR . . LITERALLY 

,...... ,...... 
~ ~ ~ ~ ] ~ _....._._ 

~ !i-oo~ ii -~ F~ ~ ~ ~ ~-·-~ 
~ "--- Ii' - •• 
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7 UStG . . Lfrt.~nLLY 

7 LJShL . . LffF:{ULY 
7 OSHORT . . . . . . LIH.<f\LLY 
1 OSKR . . . . . LITF.R~Lll' 

1 lJTYPL. . LTH.<nLLY 
1 OXOR . . L THRALL Y 

56 OOOOH 1 Pt,GESI LE d'tTE EXTER1J,\L(4~) 

56 OOOOH 1 Pt.SS . . ilYTE EXHR~AL{l 9) 219 312 )', 6 H8 
6 PCOfJU1ACRr:J . . . . LITEM.UL't 
6 PCSEG. . . . LITERo\LLY 
6 POB. . . . . . . . LITERALLY 
6 PDUIT. . . . LITERllLL Y 
6 POD. . . LTJE1ULLY 
6 POSEG. . LITERALLY 
6 POW. . . . . LITERALLY 
6 PEJECT . LTTEfUILLY 
6 PEHO . . LTJERALLY COPYRIGHT ei 1981, 1982, 1983 6 t>ENO IF . . . . . . LITEi<ALLY 
6 PENOK. . . . . LITERALLY DIGITAL RESEARCH 
6 PEf.iU . . UTERALLY P. 0. BOX 579 6 PESEG. . LTTERllLLY 
6 PIF. . . LITEl<HLY PACIFIC GROVE, CA 93950 
6 PifLIST. LITERALLY 
6 PJl;CLUOE LITERALLY SER.# 
6 PLIS T. . LITERALLY 
6 PMOOR" . LITEi<nLY 
6 PNOIFLIST. . LITERALLY 
6 PNOLIS T. . . LTTERALL'f 
6 PNOSEGFTX. LTTERALLY 
6 PORG . . . . LITERllLLY 
6 PPAGESHE. . LITERALLY 
6 PPJIGEWIDT!l . LITERALLY 
6 PRB. . . . . l!TERALL Y 

56 OOOOH 240 PREFIX . . . . . . BYTE ARRAYC240) txTBNALC49) 
13 PREFJ.XMrn. . LITERALLY 
14 PRi:FIXDN . . LTTERALL Y 
56 OOOOH 1 PREFIXPH. . BYTE EXTERNAL(50) 

6 PRELB. . . . LITERALLY 
6 PRHW. . . . LITEIUILL Y 

56 OOOOH 1 PRINTOcV ICE. BYTE EX TER1,t.LC42) 
56 OOOOH 1 PRINTON. . . BYTE EXTERNAL(36) 
56 OOOOH 1 PR INTSWTTCHOFF iHTE EXHRNALC37) 

2 PROC . . . . . LITERllLLY 18 LO 22 l4 l.1 JO 3.!. 
36 38 40 42 44 47 49 52 )9 M 

121 159 180 £10 213 211 274 217 311 333 
341 344 347 350 353 356 359 362 365 

6 PRS. . . LITEIULLY 
6 PRW. . . LITERALLY 
6 PSEGFIX. . . . . . LTTERl!LLY 
3 PSEU0£J . LTJEt<ALLY 

17 PSEUOOOPi:RR. LITERALLY 
6 PSHIFORM . . LITERALLY 
6 PSSEG. . UTERALU 
6 PTITLE . LHERALLY 

'tit OOOOH 2 PTR. . WORD PARAHETi:R 45 
44 OOOOH 2 PTRZ . . . . . . . WORD PARAHETcR 45 
49 OOOOH PUTS . PROCt'JiJRE EX TE Ri~ALC 17) STACK=OOOOH 68 15 



PL/M-l!o COMP!LtR coo;::,~:,[.~ L :.flDiJLE l 

Jj 84 1C7 125 UJ 14 j 14 4 }::, ~ 16b l:: ~ 

1&8 1 R'J !-)\) l 91 2'02 ~11 221 zu 24C ( J 4 
nz 27'J 

SL OOOOH l'UTll . . . . . . . l'RQC,:JJRE L<Ttl\clAL( ta) SL'.C1'.=-000tJH 14".'1 
!> RAH. . . . . . . . LlTE~ALLY 

5 ~H. . LITEiULL Y 
16 iU.1GE Altfl . LTTFKl\LlY 
15 «AUGE S l'E C~ IT . . . LITERALLY 
15 RAr<GE Si'E CCOUi4 T LlTERALLY 

16 ~At.GHYP Cl!hfl . LITERGLLY 
5 RAX. . LJTERl\LLY 
5 RBH. Lif EkALL'I 
:> RBL. . . . . LITERALLY 
5 RBP. . . . . . LITERllLL Y 
5 RBX. . . LTTEIULLY 
5 KCH. . LITERALLY 
5 RCL. . . . . . LITERALLY 
5 RCS. LTTERl\LU' 189 
5 RCX. . L!TERALLY 
5 ROH. LITERALLY 
5 ROI. . . . . . UTEULLY 
5 ROL. . . . . . . . LITEiULLY 
5 ROS. . . . . . LI HM.ALLY 191 
5 ROX. . LITERALLY 
l RHIH. . . . . . . LTTERALLY 
,j REG. . . LITERALLY COPYRIGHT© 1981, 1982, 1983 

16 REGISHRRANGE. LITERALLY 
356 03BOH 11 RELBC"IROUT . . . . PROCtOURE PU3LIC STllCK=0016H DIGIT Al RESEARCH 
359 03B6H 11 RELWCMROUT . . PR 0 CEIJ URE PUuLIC STACK=OOJbH P.O. BOX 579 

5 ~ES. . . . . . LITERALLY 181! 
PACIFIC GROVE, CA 93950 1 RTGHTARACKLT . . . LITl::RALLY 

55 RIGHT PAR . . . . . L tTEl<ALL Y 256 .263 
SER.# 5 RSI. . . . . . . . LIT HALLY 

5 RSP. . . . . . . . LITERALLY 
5 RSS. . . . LTTERULY 190 

56 OOOOH 12 SAVESOURCE . . . . tlYH ARRAYCll) E l(TERNAL( 41) 

20 OOOOH SCAN . . . . . . . P~OCtJIJRE EXTERNAL(!) STACK=OOOOti <J6 102 
108 135 l't5 167 193 199 20) l23 2.c'.9 l41 
H7 255 261 264 268 

111 OOOOH SCA!'H!HT PROCEDURE txTER!lllllCO> STACK=OOOOH 
55 SECOWl . LITERALLY 

J47 Q,j8fH 11 SEGFIXCMJWUT PROCt!llJRE PUtiLIC STACK=0016H 
lJ SEG11EIIT. . . LITERALLY 
8 SEGMCOUNI. . LITEtU.LLY 

56 0004H l SEG'4ENT. . . WORO MEMoER(OPERANOS) 

56 OOO'ttf 2 SE GME !ll T • . . . . . ~ORO ~EMBER(CURRENTSYMCOL) 

II SEGTYPEBIT . LITERALLY 
8 SEGTYPECJUNT . . . LYTER ALLY 

S6 OOOJH l SF LAG. . . . dYTE MEM6ERCOPERANOS) 
56 0003H 1 SFLAG. . . . BYTE MEM3ERCCURRENTSYHbOL} 
56 OOOOH 1 Sil'IFORH. . . BYTE EXTERNAL(46) 
16 S It'GLERAliGE. . . . LITERALLY 
22 OOOOH SKI PRE ST OFLI NE . . PROCEDURE EXTERNALC2) STACK=OOOOB 2tl 1 309 

315 336 368 384 
21 OOOOH SKIPUNfIL. . . . . PROCE!lURE one EX TERNALC 4) STACI<= OOOOti 
56 OOOOH 80 SOURCE61JF. . . . . l>YTE llRRAYC80) EXTERNALC47> 
!>6 OOOOH 12 SOURCEkAl'IE . . . . BYTE ARRAYC12) EXTERNALC40) 
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Pl/ ll-H6 LOMPILER COOE11ACRU MOOJLf 1 111/ '..>I;; 1 PI~ vi 1 ., 

56 OOOOH 1 SOURCEPTR. . dYTE EXTtRNAL(48) 
2 SPACE. LITERALLY 
3 SPEC • . LITERALLY 

10 SPEC A. . LITERALLY 
10 SPECC. . LITEiULLY 
10 SP ECO. . UTERALLY 
10 SPECE. . LITERALLY 
24 OOOOH SPECIAL TOKEN PROCtoURE BYTE EXTi:RNALC3) STACK=OOOOH 
10 SPECK. . LITERALLY 
10 SPECR. . LITERALLY 
10 SPECS. . . . . . . LITERALLY 
10 SPECX • . LITERALLY 
56 OOOOH 2 SSC IP. WORD EXTERNALC26> -. 
12 SSOVER . LITERALLY COPYRiGHT © 1981, 1982, 1983 56 OOOOH 1 SSPEC. . . . . BYTE EXTERNAL(34) 

3 STRING . . • LITERALLY DIGITAL RESEARCH 
2 STRUC. . . . LITEULLY 56 

P. 0. BOX 579 56 0002H 1 STTPE. . BYTE ~EHBERCOPERANOS) 
56 0002H 1 STYPE. . BYTE MEMBERCCURRENTSYMBOL) PACIFIC GROVE, CA 93950 

3 SYMBOL . LifEIULLY 
!16 OOOOH 1 SYMBOL OE VICE BYTE EXTERNALC43) SER.# 

8 SYMBOLHEAD . . . . LITERALLY 
8 SYHBOLSTRUC. LITERALLY 56 

!16 OOOOH 2 SYHBTABAOR • . . . WORO EXTERNAL(69) 
2 TAB. . . . . . . . LITERALLY 

o\2 OOOOH TERMINATECHROUT • • PROCElllJRE EXTERNALC14) STACK=OOOOH 379 
2. THENOO • . . . . . - LITERALLY 66 69 79 Bl 97 103 105 

123 126 139 Hl 161 163 194 200 216 22\ 
230 232 H2 249 256 279 285 304 312 320 
326 331 366 H3 380 

56 OOOOH 30 TITLE. . . . . . . BYTE ARRAYOO> EXTERNAL(H) 
27 OOOOH 1 TOK. . . . . • BYTE PARAMETER 28 
24 OOOOH 1 TOK •• . • . . . . BYTE PARAMETER 25 
56 OOOOH 4 TOKEN. . . . . . . STRUCTURE EXTERNAL( 5 3} 66 69 75 79 

103 123 128 131 133 139 161 216 222 230 
H9 254 

2 TRUE • . • • . . . LITERALLY 61 71 87 92 99 112 117 
132 H9 IS4 111 176 185 196 206 215 218 
226 234 244 251 258 287 306 314 322 325 
328 333 375 

211 0004H 1 TYPE • • • . . . . BYTE PARAMETER AUTOMATIC 278 289 
56 OOOOH 1 TYPE • . . . . BYTE MEM8ERCTOKEN) 66 79 103 123 139 

161 216 230 249 
8 TYPE BIT. LITERALLY 
8 TYPECOUNT. . LITERALLY 
3 UOEFSYHB . . LITERALLY 

17 UOEFSYHBOl ~ LITERALLY 
56 OOOZH 2 VALUE. . WORD MEMBERCTOKEN) 6!) 75 128 131 133 

216 222 249 25'\ 
3 VARIABLE LITERALLY 

52 OOOOH 2 w. . .. WORO PAR AM EHR 53 
4 WRO •• . LITERALLY 

HOUULt INFURMATIOIU 
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CUOt ARtA SIZC:: 
CONSlANI AREA Sll~ 

VARlA3LE ~REA SiZE = 
MAXIMUM SIAC< Silt = 
936 LINES READ 
O PROGRAM ERROR(S) 

04L4.1 
Ofl0011 
0005 tl 
00161i 

10600 
OD 
5 U 

220 
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Pl/M-86 LOMPilt:R COOO!.~CRO Hli)lllf 2 

lS!S-11 Pl/M-86 VZ.O COMPILATIUH nF MOJULE C~2 

OBJtCJ MUOUlt PLA:Eo r~ C,2.0BJ 

- .--.. - - -
COl'IPllt:H. !l~VOKf;O BY: :FO: CM2.PUI OtRUG !Jt>T111Ili:Ci) DHdl0/5/dl) i'AbUHOJH(JOO) ICu, 

1 
$title ("codemacro module 2") 

dot 

•odlfied J/L6/81 R. Silberstein 

•I 

I• This ls the module to build new instructions 
which is not present in the already existin~ 
system. •I 

$include 
$nolist 
$include 
$noltst 
$include 
$no list 
$include 
$no list 
$include 
$nollst 
$include 
$no list 
$include 
Snolist 
$include 
$nolist 
Sine lude 
Snolist 
$include 
Snolist 
$include 
$no list 

(: f 1: macro .1 it) 

c:t1:equals.lit) 

C :fl: struc. lit) 

C :fl :cm<1cd.llt) 

( :ft: CID o ll l) 

(:fl:sy1ab.ext) 

CHt:subrl.ext) 

(:fl: subr2. ext) 

(:ft: scan.ext) 

(:fl:files.ext> 

c:t1:exglob.ext) 

COPYRIGHT© 1981, 1982, 1983 
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$ eject 

l't8 1 dcl 

l.flDEHC!llJ ;tf10ULE 2 

D t C L A R A T I 0 N "C ~ 0 E M 4 C R J~ 

Extended version of t.Sr186 •I 

cminame(80) byte 
code., aero$ found byte 
cn1$n$pt <tddress 
cm$nSvar b<1sed cmin$pt 
crn$nSlg byte 
par$name(d0) byte 
pmpt address 
cm$pm$var based ptnp t 
cm$error byte pub l tc 
cm$bodyC100) byte 
empt address pub lie 
ca.$b$var botsed empt 
cmh1$11ar b.tsed empt 
cmScounter addr 
glob a Uern~error byte Pub lie 
emSbodyHull byte 
antSp.;r byte 
c11$ltstS011erflow byte p'-lblie; 

COPYRIGHT© 1981, 1982, 1983 
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' bvte, 

' byte, 

' byte, 
<1Jdr 1 

' 

i> ,, k r 



l't9 1 
l!>O 2 

1!>1 2 
1!>2 2 
1 !>3 3 

1!>5 3 
1!>6 " l!>l l 
1!>8 3 
1!>9 2 
160 2 

161 l 
162 2 
161 2 
164 2 
165 3 
161 l 
168 2 
169 2 

170 1 
111 2 
112 2 
173 l. 
lH 3 
116 3 
118 " 
181 3 
ltl2 l 
1113 2 

1 ll'o 1 
18'5 2 
1116 z 
1118 2 
189 2 
l'Jl 2 
l'H 2 
194 l 

195 1 
196 2 
198 z 
2UO 2 
201 2 

zuz 1 
203 2 

cour ~ .. \CR LI /f,u:JLf ? 

$eject 

le~al$parafu~ter: P~aCClg 1 ptr 1 plr2) byta pUJlic: 
dcl Cla1i) byta, 

(ptr 1 ptr2) address, 
no based ptr2 byte; 

i=O; 
do no=O to cm$body(l)-l; 

if parnameCttlw> = 0 and 
eQual(lg,ptr,.parSname(i)) then return true; 
Jo while par$name(i:=itl) () o; 
endSwhile; 
i=it 1; 

end: 
l"eturn false; 

end$proc legal$parameter; 

-

legal$spec.$letter: PHOCCl) byte; 
dcl u,1) bytei 

COP RiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

dcl tableC8) byte data C'ACDEHRSX'); 
do i=O to last(table}; 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 if tableCi> = 1 then return 1; 

end: 
return U SER.# (L- /Olf 

endSproc legal$spec$lelter; 

legal$mod$letter: PROCCl) byte; 
dcl (l,l) byte; 
dcl tableC4) byte Jata c·e~os•>; 
do t=O to last(table); 

if table(i) = l and i < 3 then return 1; 
tf table(l) = l and 1 = 3 then$do 

if accumC2> = •a• then return 3: 
end$if; 

end; 
return t; 

end$proc legal$mod$letler: 

legalSreglster: PROC byte; 
declare dlsp byte; 
if token.type <> reg then return o; 
dtsp=O;. 
lf loken.descr=byt then disp=8; 
if loken.descr=dwrd then disp=l6; 
return token.value t dlsp t 1; 

end$proc leoal$reyister; 

le~al$seg$reg: PROC byte Public; 
if token.type <> reg then return o; 
if token.descr <~ dwrd then return o; 
return token.v~lue t 1; 

end$proc legal$seg$re1i 

put$b: PROC(b) Public; 
iJcl b byte; 

.... .... -
l IJ/? /ol 
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lU4 2 
l05 2 
201 3 
208 3 
209 j 

210 3 
lll 2 
lll l 
213 2 

214 1 
4!15 2 
216 2 
211 2 
219 3 
;uo 3 
2ll 3 
222 ] 

ZLJ /. 
224 2 
225 2 

2L.6 l 
21.1 2 
228 2 
zn 2 
2JO 2 

232 3 
lJJ 4 
234 4 
2J5 ] 

lJ1 j 

240 2 
2'tl 2 

l4J 2 
244 2 

cm5counter=cm$counter+l: 
if c~icounter > 99 then$do 

cm$<!rror=tru.?; 
cm$body$full=true; 
return; 

end Hf; 
cm$b$var-=b; 
c111pt=cmpt+ U 

end$proc Put$b; 

put$w: PROC(w) public; 
dcl .. addr; 
c111icounter-=cmicounter-+2; 
if cm$counter ~ 99 then$do 

cm$error-=true: 
cm$body$full=true: 
return: 

end$i0 
c111$w$var=w: 
cmpt=cmpt+2; 

endSproc put$w; 

update$cm$lists: PROC byte; 

COPYRIGHT© 1981. 1982, 1983 
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dcl listptr ~ddress,next based listptr- address; 
Jcl ptr address: 
i>tr=.listptr; 
if findcodemacroCcmSn$lg,.cm$nameCO)•Ptr) 
then$do 

do while next <> o; 
llstptr=nl!xt; 

end$while: 
else$do 

if not newScm$name(cm$nSlg 1 .cm$name(O),ptr) 
then return false: 

endS tf; 
next=freept; 
lf not new$cm$body(cmScounter,.cm$body(0)) 
then return false; 
ret1.1rn true: 

end$proc update$cm~lists; 

lil/ ·;/H l P ."c1: 
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245 
246 
247 
248 

2 't9 

250 
251 
2~2 

254 
256 
2'7 
258 
259 
261 
lb2 
263 
265 
266 
267 
269 
211 
212 
213 
274 
215 
l.16 
2H 
218 
U9 
280 
281 
2H2 
2113 
2114 
21J5 
21l6 
21l7 
2118 
21l9 
l'JO 
nt 
292 
l'H 
2'J4 
295 
l'Jb 
2 91 
l'JB 
2'i'J 
300 
301 

1 
2 
2 
2 

1 

2 
3 
3 
4 
5 
.5 
5 
4 
5 
5 
5 
5 
5 
4 
4 
5 
.5 
5 
4 
5 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
J 

$eject 

I* level 4 in the synt~x-tree of cuee~~cro buildin~ •I 

reglster•rout: P~OC Cl>; 
dcl 1 byte; 
call put$b(l); 

endSproc regtster$routi 

put$range: PKO~Ctime>: 
dcl time byte; 
if token.type = number then$do 

if time = first thenSdo 
cm•bSvar•cm$b$var•numberranJe; 
cmpt=cmpt+I; 

en d$i ft 
if token.value > Offh then$do 

cmSerror=true; '* too large number *' 
return: 

else$do 
call Put$h(token.value); 

end$ if i 
el 5e$do 

if time = first then•do 
cmSb$var=cmSb$var+reglsterrangei 
cmpt=cmpt+I: 

end$i fl 
do case leJal$register: 

COPYR1GHT <D 1981, 1982, 1983 
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SER.#------

do; I• error, expecting a register spec. •I 
cmSerror=true: 
return; 

call register$rout(r~x); 
call registerSrout(rcx); 
call reglster$rout(rdx>: 
call register$rout(rbx); 
call register$rout(r5p)i 
call reolsterSroutCrbp); 
call registerSrout(rsi>: 
call registerSroutCrdi)i 
call registerSrout(ral); 
call regtsterSroutCrclJ: 
call registerSroutCrdl); 
call registerSrout(rbl); 
call reglster$rout(rah>: 
call re~isterSrout(rch); 
call registerSrout(rdh); 
call reglster$rout(rbh); 
call reglsterSrout(res}; 
call r~gisterSroutCrcs); 
cull reglster$rout(r3s); 
call register$rout(rds); 

erid$case: 
enoHt; 
c>i 11 scan: 

- - - - - -
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::102 

303 
304 
305 
306 
::107 

308 
.JU9 
]10 

311 
312 
314 
315 
316 
311 
318 
319 
Ht 
322 
323 

3l5 
H6 
328 
329 
HO 

Bl 
332 
B3 
3H 

jj5 

316 
337 
338 

3 

2 
j 

3 
3 
j 

2 
j 

3 
3 
j 

4 
4 
4 
3 
3 
3 
4 
4 
4 

2 
2 
2 
2 
2 

1 
2 
2 
2 

1 
2 
2 
2 

'". c-~ 

s$r.:rnJe: i>R!H,; 
cmpt=cmpt-1; 
cm•bSvar=coSb$v3r~singleran4e; 

call putSrange(ftrst); 
end$proc s$ran~e; 

dSrange: PROC; 
cmpt~cmpt-1; 

cm$bSvar=cmSoSvar~doublerange; 

call putSrange(ftrst); 
if accum(O) <> comma thenSdo 

cm$error=lrue; 
return; 

end$! fi 
call scan; 
call putSran~e{second); 
if accumCO) <> rightpar thenSdo 

cmSerror=true; 
return: 

end$iH 
endSproc dSranJe; 

I• ~ainpart of range routine •I 

call scan: I• skip left paranthesls •I 
if nextch = comma then call dSrange; 

else call s$ranga; 
c'tll scan; 

endSproc rangeSrout; 

spec$1etterSrout: PROC(J); 
dcl l byte; 
call puUbClH 

end$proc spec$letter$rout; 

COPYRIGHT© 1981, 1982, 1983 
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rnod5letter$rout: PROCCl); 
dcl 1 byte; 
call puUbCl H 

endSproc mod$letterSrout; 

~ ~ ~ f uuj 
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JJ<J 1 
HO l 
HI 2 
342 2 
HJ l 
JH 2 
345 2 

341 j 

348 3 
H'J 2 
J!>O l 
3!> I 3 
3'..lZ 3 
J!>3 j 

J!>'t 3 
3!>5 3 
J!>6 j 

3!>7 3 
3!>8 3 
3!>9 ] 

JbO 't 
361 't 
362 4 
J6J j 

364 2 
365 3 
J66 j 

3bl ] 

368 3 
J69 j 

HO 3 
311 2 
H2 l 
H't 2 
H5 2 

$eject 

I• lt!Vcl 3 in th<! syllLix-tree of co Jell iCro ~ui ldin J t,/ 

parSJt!scr$rout: PROC; 
call copy(acclen,.~ccum(O},.cm$pm5v~r>i 
p~pt=prupt+acclen; 

cm$pm$var=O; I• enJ of par.name •/ 
pmpt=pmpttl; · 
Clll scan; 
if accum(O} <> colon thenSdo 

I• error, expected colon tn par3meterJecl •I 
cmSerror=truet 

endHf; 
c.:111 scan; 
do case legal$spec$letter(iccum(0}); 

call spec$letter$rout(speca)i 
call sp~cSlP.tterSrout(specc); 
c~ll spec$letter$rout(specd)i 
call spec$letter$rout(spece); 
call specSletterSrout(specm); 
call spec$letter$rout(specr); 
call sPecSletter$rout(specs)i 
call specSletterSrout(specx)i 
do; I• error 1 expected specifier letter •/ 

cmSerror=true; 
return; 

ena; 
end$ca.se; 

do case lega1Smod$letter(accum(l)); 
call mod$letler$routCmodb); 
call mod$letter$rout(modw); 
call mod$letterSrout(modd)i 
call modSletlerSrout(modsb); 
call mod$letterSrout(nomod>; I• no modletter •I 

endScase; 
call scan; 
if accumCO) = leftpar then call r3nge$ro~t; 
cm~body(2)=cm$oouy(2)•1; 

end$proc par$descr$rout; 

COPYRIGHT© 1981, 1982, 1983 
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l'l/H-86 l.OMPiltR l.OOEl'lf.CRiJ i'.'lDIJLf ? lfJ/5/dl 

.H6 1 
311 2 
378 2 
.H9 l 
3110 2 
3111 2 
382 l 
3113 2 
3114 z 
3115 2 
3116 2 
31H 2 

3118 1 
3119 2 
391 2 
392 'l 
393 2 
394 2 
]<J~ 2 

J'J6 1 
3'J1 2 

' 3 98 3 
. '.3'J'J 3 

401 3 
402 3 
403 2 

It Olt 1 
405 2 

407 3 
408 ] 

409 2 

411 3 
't12 3 
H.3 3 
414 3 

416 1 

$eject 

I• level 2 in the ayntax-tree of co1emacro huildin, •I 

I• Proceoure to initialize temporary stord~e ~nJ painters 
conserning the butlatng of codemacro •I 

initicm$rout: l'RDC public; 
c~$n~pt=.cm$name(O); 

cmpt=.cm$body(0)•3; I• correctino for the h~dd •I 
pwpt=.parSnameCO>; 
C~Ll FILL (0 1 LENGTH CCM•NAHE), .C~$~ArlE) 
CALL Fill (0, LENGIH CCM5BaDY>t .CM$JOOfl 
CALL FILL CO, LENGTH CPAjS~AHE), .l'ARSNAM Ji 
ant$par=O; 
c•Scounter=~; 

cu$bodySfull=f alse; 
cmSlist$overflow=false; 

endSproc lnit$cm$routi 

naae$rout: PkOC byte public; 
if token.type <> ioent then return false; 
call copy(accl~n,.accum(0),.cm$name(0)); 
c11$n$lg=acclen; 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
call scan; 
return true; PACIFIC GROVE, CA 93950 

endSproc nameSrquti 

formal$list$rout: PRUC public; 
do while token.type = identl 

call par$descr$rout; 

SER.# 

if accum(O) <> •,• then return; I• end of p~rameters *' 
call scan; 

endSwhUe; 
end$proc forma1Slist$rout; 

terminate$cm$rout: PROC publlct 
if global$cm$error then$do 

I* error present In codeaacrodef, •I 
I• no updating of codemacrolisl •I 
return: 

end$if; . 
if not updateScmilists 
thenSdo 

cm$error=true; I• overflow, no more vaclnt memory •I 
cmSlistSoverflow=true; 
return; 

en11Sif; 
end$proc terminate~cmSrout: 

end$module cm29 

~ ~ ~ 
..__... ~ ..___. [.-.... ~ ~ 

;•.\(ji_ 

~ ~ ~~ ~ 



- - - - - - - - .... - -
Pl/M-!16 LO~PlltR COOEhAC'HJ 'IOfl!Jlc ? 1 IJ I':> I Y l 1 

CRUSS-Ntfl:NENCE LISTING 

OtfN AODK 

141 OOOOH l ACCLEN . . . dYH EX Tt.RNALC 5'1) HO 34 l _,91 392 
141 OOOOH 80 ACCW\. dYTf ARRAY ( ilO} EX TERi44lC 60} 118 312 j 1 'J 

HO 345 3 Sil 364 37? 391 39'1 
L ;\DOR . . LHE1ULLY 1 tl 19 25 L8 Jl J4 Jl 

40 43 46 49 !>2 5!> 58 6't ll 2 fJS 
88 91 143 147 14'1 215 

u. OOOOH ALPHANUMt:RIC PROCDIJRE uHF. EXHRrHILUO) STA0..=000011 
148 Oll!>H 1 ANT PU . . . BYTE 383 

15 OOOOH ASCJICtiftR. . . . . PROCt.flURt tiYli: l Xft Rl1AL( 21) Sr ACK= OOO'ltl 
4!> OOOOH 2 ASC TIP TR . . "'ORO PARAMEL:R 46 

LUL 0004H l u. . . . . . 8YTE Pi\RHilt'{ AUTU!>!ATlC 203 211 
147 OOOBH 1 BASEINDEX. . BYTE ~tMJER(OPtRANDSJ 

8 B~SEREGB IT . llfE1HtLLY 
8 BASEREC.COUIH . . . LITERALLY 
8 8REGiHT. . . LITERALLY 
8 BR£GC'lUN T. . LIHiULLY COPYRIGHT(!) 1981, 1982, 1983 4 BYJ • LITERALLY 189 

69 OOOOH 1 CH BYfE PARAMEHR 10 DIGITAL RESEARCH 
12 OOOOH 1 CH • BYTE PARA"!EHR n P.O. BOX 579 
l!> OOOOH ) CH BYJE PllRAHHER 76 
6J OOOOH 1 CH BYTE PAROIHtR 64 PACIFIC GROVE, ~A 93350 

110 OOOOH l CH BYTE PARAMHtR 111 
18 OOOOH 1 CH . . BYTE PAR.\HEHR 19 SER.# 

llJ OOOOH 1 CH dYTE PARAHHc~ 114 
66 OOOOH 1 CH • iUTE PARAMETER 67 

107 OOOOH 1 CH . BYTE PAR4HEJlR 108 
14 7 OOOOH 2 CIP. iilORO EXHRNALC51> 
136 OOOOH CLOSElfEX . . PROCEf>URE EX TE R IH•LC 46) STACl<=OOO!Jlf 
lH OOOOH CLOSEINCLUOE PROCtJURt [XfERNALC45) STACK=OOOOH 
lJll OOOOH CLOStPRINT . PROCl:liJRI: HTERNALC 41) STACK=OOOOH 
130 OOOOH CLOSESOURCt. PROCEOURE EXTERNAL(43) STACK=OOOOH 
140 OOOOH CLOSESYHdOL. PROCtOURt E:XTERNALC48) SHCK'<OOOOH 

1 OOOOH CH2. . . . . PKOCtl>lJRE SJACK=OOOOH 
1411 OOAFH 100 Cl1BOOY . . . . . . BYTE ARRAY(100) 152 241 314 378 381 
l't 8 0114H 1 CHl.IOOYfULL . BYTE 208 220 385 
148 OOOOH t CHIWAR . . . BYTE BAStO CCMPT> Lil 256 271 305 JlO 

148 0006H 2 CHCOUNTER. . '°'ORO 204 205 216 217 241 jilft 
148 OOAtH 1 CHt:RROR. . . . . . BYTE PU BLT C 207 219 261 276 114 321 

H7 360 411 
148 OllbH 1 CHLISTOVERfLOW • . BYTE PUflllC 386 412 
148 OOOCH 80 CH NAME . BYTE ~RRAYC80) 230 237 317 HO 3'> 1 
148 005DH 1 CHNLG. . &YJE 230 231 392 
1411 OOOOH 2 CHNPT. . . . llORD 148 317 
l't8 OOOOH 1 CHNVAR . BYTE 8lSEfl(Cl4'1t'T> 
148 OOOOH 1 CHPHVAR. BYTE BASEOCPkPf) 340 342 
l't8 0004H 2 CHPT • . WORD PUBLIC 148 211 212 223 224 256 

2.57 211 272 304 305 309 310 318 
148 OOOOH 2 CMWVAR . llORO BASEOCOIPD .i!ZJ 



PL/H-H6 LOMPili:R CflJt:r.n.CRO .Wl!IJU: 2 l\)/•,/•11 I f1 \.~L 1 r. 

3 f.OOt . . . . . . . LITER ILLY 
14H 005Ctl 1 c nor '11' CR ilF u u1.n tiYH 

8 COO !:iUCR :Jhl GI). . . LH::1ULLY 
11 COLON. . LITE!il\LLY 34~ 

17 COi'rn11. . LITERALLY 312 32(, 
54 OOOOH COl'Y . . PRLICEJtJRi: tX fFktl:.LC 14) 'if 1~CK=OOl}11H '40 YH 

L CR . . . LifEKl\LL 1 
141 OOOOH 1 CSEGSPi::C: . . . . . 6YIE E )( Hlt'L4L( :>4 > 
141 OOOOH ] \ CSf:GlYPE BYff: EX Tt:!HIALC 5;>) 
147 OOOOH 2 CSlGVALUt. . ~ . . wo.<o HT.cRNALC53) 

12 CS OVER . LITERALLY 
Hl OOOOH 2 CUllOSEG. . . WiliW EXTERNAL(56) 

IH OOOOH 2 o. W!JRD PARAl!ETCR 1:11 
Ill OOOOH 2 o. . . . l.I01W PilRAMETtR H2 
54 OOOOH 2 o. . . . WORD PARAMtH.R 55 
B 1t OOOOH 2 o. . . . . . . . . WORD i>ARAHETcR 65 
90 OOOOH 2 o. . • . WORD PARAHHt~ 91 

l OCL. . . . . . . . LTTlRllLLY 
90 OOOOH OEl:OUT . . . PROCDIJRE EXHRllAL(26) STACK =OOOOH 

3 DELETEDSYMu. LIHiULLY 
lH OOOlH 1 OESCR. . . . . BYTE '!ElhltRCHlKEN) 189 191 I'} ij 

33 OOOOH z DEST . . . . . W!JRO PARAMETER 34 
141. OOOOH 1 DEV. . . . . 6YfE PARAIH:TCR l't 3 

66 OOOOH DIGIT. . . . . . . PROCl:OURE BYH EXTtR~IAL(lR) STACK=OOO!ltl 
l 8!> OllAH 1 OISP • • • • BYTE urn 1'}0 192 193 

j OOUBLEDfflNF.O. . . LIJERALLY 
16 DOUSLFRAt~GE. . LIHKALLY 310 

308 020l:H 53 OR AtlGE PROCtOURE SJACl(=0014H 327 
1£ OSOVER . LIJERALLY 

141 OOOOH 1 ,OSPEC. . . . BYTE EXTtRNALC!>5) 
4 OWRO . . . . LITERftLLY l'H 198 
2 ELSEOO . . . LITERALLY 

105 OOOOH EMPTYLINE. . . . . PROCEDURE BYTE EXT C:RNAL 02) SfACK=OOOOtf 
2 ENOCASI:. . . LITERALLY COPYRIGHT© 1981.1982, 1983 
l ENODO. . . • LITERALLY DIGIT AL RESEARCH 
l ENDFOREViR . LHERllLU 
l ENO If. . . . LITERALLY 179 238. P. 0. BOX 579 
l ENOll')f)UU:. . LtrERllLLY PACIFIC GROVE, CA 93950 
i ENOOFFILE. . LlfEULLY 

19 OOOOH 1 ENOOFSYHtlTAB . WORO EXTERNAL(\) SER.# 
2 ENDPROC. . . LJHRALLY 323 414 
2 EIWWHILE . . LITERALLY 

36 OOOOH ENTERATfRIBUTES. . PROCCDURE EX TER~lAL(il} STACK=UOOOH 
81 OOOOH tQUAL. . PROCtfJURE uYTt EXTi::RNAl(23) STACK=OOOOd 151 

3 ERROR. . LITERALLY 
ll ES OVER . . . LITERl\LLY 

2 FALSE. . . . LITERALLY 159 2311 21t2 385 386 390 
60 OOOOH 2 FCfl'IOR . . . WORD PARAl'lfl<o:< 61 
60 OOOOH fILEABORT. . PROCtJJRI: tXTERNALC 16) STACK=OOOOH 

H f IL EIS TRU(l IJaE LITERALLY 
II FILE OS rnuc JUKE LI I EtUILL Y 

14!> OOOOH FIL ESE TUP. . PROCE'lURE BYf:O EXTERIH\LC50) STACi<.=OOOOti 
6J OOOOH FILL . . PROCl::ltJRt tX Tt:RNAL( 17) STACK=OOOOH 380 381 

382 
142 OOOOH ? FUNAI! . . . WORO PARAMETER 143 
14£ OOOOH 2 FILTYP . . . . . . wo1:rn Pi\RAHEH:il 143 

39 OOOOH fINllCOOf i4ACRO. PROCEDURE BYTE EXTl:RHAL(9) STACK=OOOOH 2 3ll 



- - .... ...._ ,... ~ - - .. - - .~-. - - - - - .... --
l'L/M-l:lb l..OMP lLi:R CIJO E M,C.U; Jo.GU J L c L ~ :} l ') / i.; J t) ~. \.J l l 1 

JU OOOOH f I M1S Y lifi ,JI. . . P~1C..:11:J'lr: t 'fl '- L x r L 111a L c 6) SHU'= OOlli'd 
l 7 rrnsr. . . . . . . LITi:::t4LLY L54 <'-6} clflo 31 I 

2 fOl<EllER. . . . . . Lllft{l\LLY 
J'J6 0479H 29 FOIHIALL TSTIHlUT PR uC t 'l'.J ll f: i'IJi,LIC 5 T ~CK=OO:?Oli 

2 roirnrE!:ll . . . L rTUllllY 
18 OOOOH 2 fRHPT . . . . wO.<O EXTL.<'.l:1L(O) L40 
33 OOOOH GET AJTRiolJTF S. . . P!Hi(trlURE E X T c K '~;;LC 1 ) ST ACK =OOOOii COPYRiGHT <0 1981, 1982, 1983 

148 0113H GLOB.llLCHi:RROt<. BYTE PU P,L T (, 405 DIGITAL RESEARCU 114 OOOOH HEX IOU T. PRO(c)HI: LXIl~:li\l( ~4) STACK=-OOOJH 
HI OOOUH HEX20UT. . . . . . PROC£i1URE EXT!'.l'Ji.l(2:>) STACK=OOOuH P. 0. BOX 579 

l~O 011 lH I 1. . . . BYTE 1 ':> l 153 1~5 157 PACIFIC GROVE, CA 93950 111 0119H I I. . . . tiY If 113 174 175 176 Hl2 
162 0118H 1 l. . . . BYTf 164 1 65 166 168 SER.# 

3 IDlNT. . . . . . . LJTEt<J\LlY 389 l97 
14.l OOOOH lF ILES t:TUP . PRllCCLILIRt EX J L(NALC 49) STACK=OOOOlt 

8 lNDEXRfGlHT. LITEi<AllY 
ll INDEXRLGCOUNT. . . L tTEHll Y 

118 OOOOH UUNl..LUOEl:IYTc. . . i>l(OCt:'JlJRE BY rt tXHRJlAL(.H) ST ACK= 000011 
L lNIT . . . . llTEltALLY 

376 0400H 79 1NlTC'1RflUT . PROCd>lJRE PUCILIC STACK=OOOAH 
116 OOOOH INSOURCEllYTE PROCcllURE l:IYTE EXTi:Rc.!AL(J6) STACK-=OOO!lli 

ti IRlG&IT. . . . . . LITERALLY 
II IREGCOUNJ. . . LTHIULLY 

170 0004H 1 L. BYTE PARAHEJ;:R AUTO/'IAJIC 171 17't 116 
161 0004H l L • . . BYTE PARAHETLll AUTOMATIC 162 165 
335 00041l 1 L • . . BYJE PARAllETLR l\UTfll1ATIC 336 33 7 
Hl 00041J l L • . . . . BYTE P ARl\HtHR AUTJHATIC HZ HJ 
L4S 0004H 1 L. . iiYJE PARAHi:Hit AU TOH o\T IC 2't6 2H 

3 LAI:!. . . LITEltALLY 
LAST . . . . . BUILTIN 164 173 

1 L Ef T6 R AC I([ I • . . . LIT ERll.LL Y 
17 Lffll'AR. . . . . . LlJERALLY Hl 

170 009AH 76 LEGALMuOLETTcR PROCU!JRE BYTE S JllCK=0004H 364 
149 OOOOH 113 LE GALP ARA HE TtR . . i>ROCc HRE llYT f: PUJL TC STACK=0012H 
l ti 't OOE6H 55 LELALRi:GiSTER. . . PROCrnuRE llYJE SJACK=0002H 274 
195 OllOH 27 LEGALSt:GiUG. . PROCtDURE BYTE PUBLIC STACK=OOO?ll 
161 0071H 41 LEGALSPECLETTER. . PROCUlJRE BYTE S JACK=OO!l4H HO 

LENG JH . . . . . . BUIL JIN 380 Jill 382 
147 OU OOH 2 LE NG TH . WORD '4t"IUER(OPtRANDS) 

69 OOOOH LETTER . PROCE)lJRE BYJE EX Tr: RrlAL( l'}) STJ\CK=OOOflli 
L LF . . . . . LITfltALLY 

14 ':I 0008H l LG BYJE PARA"ltlt:R AUTJ"IATTC 150 153 .. ~ OOOOH 1 LG . . BYTE PARAllEHR 46 
4L OOOOH 1 LG . . ilYJE PARArHTLR H 
3'J 000011 l LG . BYTE P ~RJ\!1 E TLR 41) 

30 OOOOH I LG BYTE PARA~t:H:R 31 
27 OOOOH 1 LG . . . BYTE PAR4HETC.:R LB 
L4 000011 1 LG 1:1YTE PA'U.'H:Tt.:R 25 

227 000811 2 LISTPTit. . . . . . iliflR D 227 22':1 232 233 240 
2 lI J. . . LITrnALLY l cl 4 5 6 1 >3 

9 10 11 12 13 14 15 16 17 
27 OOOOH 2 KACOEFPT . . . . . ,j[)RO PA!H!oltlt:R ('.8 

9 MOBF . . LU ERULY 
9 HObIT. . . . . . . LITERHLY 
9 MOfJN LITERALLY 
9 J.IODF . . LITERALLY 
<J MOl.'F • . . . . LlfEiiALLY 



Pl/14-86 LOMP!LtR CflOE h:.C .~ G ,·1filJIJL t 2 101:/dl p '<L 12 

9 /'iDtlN . . . . L[JE1tA1..lt 
9 HEl<OtH f. . . UJEHLLY 
9 HUW~. . . . LTTl:ill\Lll 
9 MFOR/OL!\ I JS. . L!JEHLLY 
9 MMOORl'l l. . . LIT£t(UU 
9 i'lttOOi<!-12. . . . . . LITE rt ALLY 
9 iHJOSEGFTX. . UTCl~~LLY 

9 HNU11ilEKf\ US. l ITEHLL Y 
11 HOOB . . . . LIH:rti\LLY 36!> 
u 14000 . . . . LITErtALLY 367 
1 !) HOOLH lE 1rn IT LJJE1ULLY 
1 !> MOOLH ff :icourH . . LlTEIULLY 

H!> 03HH 13 MOULEJTERROIJT. . . PROCEDURE SUC:K=OOOAH 365 366 36 7 363 
369 

11 HODSB. . LITEiULLY J6d 
11 HOOW • . . . . . . LITEIULLY 366 

9 14RtLB. . LITERALLY 
9 MRELW. . LTTEJULLY 
9 HSUiFIX. . . . LITEiULlt 

'Ju OOOOH 2 N. • . . . . WORD PARAi'IETER 91 
87 OOOOH 2 N. . WORD PARAHHER 88 
ff 't OOllOH 1 N. BYTE PllRAMEHR 35 
81 OOOOH 1 N. BYTE Pi.RAHETER 82 
63 OOOOH l N. . . . . . BYTE PA!UHHER M 

!>" OOOOH 1 N. . . . . . BYTE PARAH HER 55 
51 000011 2 N. WORD PARAHHER 52 

3BB 044FH 42 NAHEROUT . . . PROCtOURE BYTE PUflLrL STACK=OOO/lli 
j NEGLEC JEJ. . . . . LITERALLY 

42 000011 NEWCMBOO¥. . PROCEDURE dYTE EK TERN AL (10) STACK=OOOOH Z41 

"5 OOOOH NUICMNAHE. . PROCtoURE BYTE EXrtRl'iQLCll> STACK=OOOOH 237 
l1 OOOOH !IE WHAC: RO . . • . . PROCtlllJRE BUE f:XTi:RNAL('i) STACK=OOOOH 
2't 000011 ld:WSYHf'OL. . PROCEDURE BYTE EXTERl~ALC4) SJACK=OOOOH 

a1 OOOOH 2 NEXT . . WflRD f\ASEDCL I'\ f PTR) 232 233 240 
147 OOOOH 1 NEXT CH • BYTE EXTi:RNALC58) 326 

4 NIL. . . LITEi<ALLY 
15U OOOOH 1 1-10 . . . . . . . . ilYTE BASEOCPrnl) 152 

11 /IOMOO. . LITEOLLY 369 
l't 1 000011 NOOPER . . . . . . BYTE EXTERNAL(61) 

II NOOVERCOUNf. LilERllLLY 
II NOOVi:RRtilE3I r. . . LTTElULLY 

lJ NOl'ARAtlQ . . . LITERALLY 
COPYRIGHT© 1981, 1982, 1983 16 I.ORANGE • . . LIJEilALLY 

3 tmrrnrn . . . L TTERt\LLY 252 DIGITAL RESEARCH 
16 NU~1BERRA1'4GE. LUE1ULLY 256 

P. o. ~ox 579 1 OANO • . . . . . . LITE.ULLY 
1 flHl. . . LtTERllLLY PACIFIC GROVE. CA 93950 

HJ 0006H 2 Ofl'SCT . . . . . . WORD MEMBERCOPE~A/IDS) 

7 OGE. . . . . . LITEilALLY SER.# 
7 OGT. . . LITER.l\LLY 
7 OLAST. . . . . . . LIT EiUILLY 
1 OLE. . . LITE1ULLY 
7 OU:NG Tll. LITEi<ALLY 
1 ULT. . . . . . . . LIJHALLY 
1 OHOD . . . . . . . LITERALLY 
1 ONi: • . . LITER'ILLY 
1 ONOJ . . . . . . . LITERALLY 
1 OOfFSET. LITERALLY 

~ ~ ~ ~ ~ ~ ........ ~ j;,.....,.j ~ ~ ""'~ ~ ~ ~ ~ 



- - - ..... - - - er a - - - - - - -. - - - ... 
l'l/H-86 C..0111' IltR LOOfll'LRt) .HJJ:lll: 2 l •!/'JI i l r> .~ f.1 (_ I .1 

1 llOk. . . . . LI rEHLI i 
1Z4 OOOOH 1JP t: Nhi'. X. . . i'.'UC.dJRc ~Xi- ·,('l.'.IU 4 11) S l 1~Li' =OIJ<1•Jb 
ILL OOOOH OPENINCLIJO.:. Pl(OCdLliHo l X I ~ .rn 4L ( 19 ) 'TAf.K=OU01iH 
126 OOOOH OPU~PHtNf. . . . . f'R1JCt'lLlllt c X I .: '' •i t. U 4 l ) .~ l tCK =OOOUtJ 
120 OOOOH UP i'NSOURCE . l'ROCc1iJRi: EX ff1\:H1U 3H) Sf ACK =000011 
1211 OOOOH OPfNSYl'ltlUL . PROCt1JRt: f:X Tr:kN/1l( 4?) STACK=OUOO!I 
l't 1 000011 36 UPE~:.NOS . . s rnuc TURi.: 1iUf.Y(4) t:X HRl•f.l( 6?) 

8 OPERANOSfRUC LITERHLY Hl 
j UP Lil.A TUR . . . . . LifE1'1\LL Y 
1 OPTR . . . . . LITEl{ALLY 
1 OSEG . . . . . . . LJTERllLL'f 
1 OShl . . L TTEttl\LLY 
1 USllORT . . . . . . ll TERALLY 
7 OSHR . . . . . . . LITERALLY 
1 OT'fPE • . LITERllLLY 

107 OOOOH OUJHEXBY IE . PR!lCi:[JIJR~ EX HIC4AL< H) S UCK=OOOOH 
110 OOOOH OUTPRINTLlYTE • . . PilOCtHRt t:XTE1\•IALC H> STACK=OOOOH 
113 OOOOH OUTSYMdOLBYH. PRllCt:flUP.t nrE1mul 15> STACK=OOOO!l 

H OOOOH OUTTEX J. . . i>ROCEJURE EXJfi{rULCl!>) ST ACK=OOOOH 
1 OXOR . . . . LlfbtALLY 

J]'J OJ2BH 213 PA:l.OESCR.{OUT . PROCtflURc ST:\Cl<=OOlCli 398 
148 005EH 80 l'UNAl'li:. . . . . . BYTE A;{RAYC80) 15 J 15~ 379 HZ 

6 PCOOEMACtW . LllERALLY 
6 PCSEG. . LITEttALLY 
6 PDd • . . . . . . . LJTEIULLY 
6 P06If. . . . . LHERALLY 
6 l'OD. . . LITERALLY 
6 PDSEG. . . . . LIJEKALL Y 
6 POW. . . LITERALLY 
6 i>EJEL T . LHERALLY COPYR1GHT © 1981. 1982, 1983 
6 PENO . . . . . LITE.{ALLY DIGIT Al RESEARCH 6 PEND IF . LITERALLY 
6 PENDi!. . . . . . . LHERlllLY P. 0. BOX 579 
6 PEQU . . L!TEKALLY PACIFIC GROVE, l:A 93950 6 PESEG. . . . LITEa4LLY 
6 PIF. . . . . . . . LITERilLLY SER.# . 6 PIFLIS T. . . . . . LJJERl\LL Y 
6 P INCLUOE . . LHEtULLY 
6 PLIS T • . LifERllLU 
6 PHOORM . LITE1'ALLY 

l'tll OOOZH 2 P."IPT . . WORD HB HO 341 H2 H3 37'1 
6 i>NOTfLISf. . . . . LIHRALLY 
6 PNOLIS f. . LITERALLY 
6 PNOSEGFfX. . LJfElHLL Y 
6 t'ORG . . . . LJTEHLLY 
6 i'PAGESIH. . LIHKULY 
6 PPAGEllLOTH LITEl{ALLY 
6 PRB. . . . . LTTE~l\LLY 

)3 l'Ri:FIXAlrn. . LIHHLLY 
14 l'Rf.FIXON . . . . . LITHALLY 

6 PRELll • . LITERALLY 
6 PRl:LW. LITERHLY 
2 l'ROC . . LITERALLY 20 a 2't l1 .rn H 36 

39 42 45 48 51 1l 75 il'o IH <JO 
93 95 97 99 102 10'; IG1 11() 113 116 

118 120 122 124 126 118 130 132 134 136 
]jlj 140 142 14'.> 149 161 170 UH 195 Lfll 
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