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LE mlibe % (arcsubsyssl109¢) to (L1CelibeT,4) %
LOW !

NOMESSS

e

L
L0

%

F3

% conaition flaags %

SCT TENEX=13%
entry adcdresses for NLS %
DECLARE L3COk=znstarts L30Ckl=sstkints
registers ¥%
REGISTER ¢=0+ % lstack %
x=1e % hash irdex ! node testing R generation %
¢=2¢ % current input character %
t=12 %ZA3%s % node testing scratch¥%
Ww=4y % binary word being formed %
m=5s % mstack % k=3¢ ‘% kstack ¥ n=Ts %X nstack %

mreg=6s % L10 sucess/fail register ¥%
me=8y % pocinter to running node in output rule %
r= 15+ % libe calls & returns %

Lm=144 % L10 call stack mark %
al=10s a2=114 a3=12¢ A4=134 % accumulators ¥%

ral0=0s ral=ly rg2=2e rc3=3y rc4=44 %fixed register numkbers¥

rafi=5s rc6=he rai=Ts rc8=8;

sets %

SET uuo=41Ey symhice=400000Bs sSymkeep=1168;
SET arsz=204&3% %window size 4n characters¥

declarations Y%

DECLARE CONSTANT strbfx=180%

DECLARE strbfne strbfpe Linebrs

DECLARE STRING strbuflstrbfx1;

DECLARE STRING Loecsr[10015
CECLARE savlms pas outpas
DECLARE EXTERNAL fnumis fnumos reloccs outbfas errorn:

DECLARE dinprocs inbente inbptr:

DECLARE chradry savpops frmnlss tonlsi; REF chrezdres inprocs;
DECLARE patchl20] % patech space %¢ wbufl[20l1s eof=03%
DECLARE filchce fixb2pe outb2ps
CECLARE EXTERNAL chrflg=1E6s srl1fla=186;

JECLARE EXTERNAL obptrs outps outcnti Zpreserve order - huffer
pecinters¥

CECLARE 1ibptrs inchpse incnti: Ypreserve order = buffer
pointersy

DECLARE wttyvlsy wttvs wttce Litsfosstradextimesrtimes;

DECLARE fildes[3ly infl31y outflL 31y Lincnts;

DECLARE Lcsnmarkskmarkslochtpslocling nummfge fwps bews
DECLARE tops temps rinalarszls mrsizs modrsz}

DECLARE sspls ssppes sspce symlens rads backs lccs pcecse Lcexs
DECLARE Litwse Litbcwse Litrne Litrnxs udefrfs sne2slinkls rsizy
DECLARE savcy temp2snumvs numbals numbas numscs Numps

DECLARE strptre strec; %pointer to Literal strina%

DECLARE fixbwl1BJefixbpe fixb2s fixtyps

DECLARE outbwl[181s cutbps outhb2s

DECLARE htlLime htmxse initats rdsrfa=03

DECLARE htentls htents htentmy htrs

DECLARE srgs srgls src2s srg3s srg4s srgSs Srgfbs srale Srgendt

DECLARE dnpcnos inperas inbtcty inppaos tempecs

DECLARE dsptab=(0+100000101Bs0e¢0Ds0+090+s0s0)s brkleoccs:

DECLARE Levtab=(slviwds3lu2wdeslviwdls Lviwdsy lv2wds lLv3iwds

fwpxs

A N
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chntabl 3613

PAGE B3 DECLARE inpbuf[512]e outbufl[ 51213

DECLARE EXTERNAL htvl[ 20481 htpL20481s htal204815 % hash table %

EXTERNAL pccs pas nmarks kmarks callre cochks pris mkaos krummys Llco

fnumis fnumcsfrmnlss praprts
rdsrfgas
htmxs temps starts initlle xerrors bcws errorns tonlss

PAGE 83
% pop branch table X%
DECLARE poptab=

(Ds Sgserrs %$qserry $aserry Sappjes 3asscks Tamkdds Fagndlbs
$ggens 3$qmklss sagstrfs $Sgcntsts Sqritme $gstitme $aitmeoe fcdoits
$qdfls %adfvs $gdans $gentrs $gpsrs %$apons $gserrs %gpass %qaet,
Sagserry Stacerrs $amkds $apave $anamts Zagbkupjs Tqtst); ¢
%X uUnes %
SET PPJ=44y SSCK=5¢ MKDD=6s NDLE=Tes GEN=10Be¢ MKLS=11B,
STRF=1284 CNTST=13Bs RITM=14By STITM=15By ITMG=16B»
DOIT=17Bes DFL=20Bs DFV=21Ee DGN=22B+ ENTR=23Bs
PSR=24By PGN=25Be PAS=2T7Ees GET=30Bs SERR=31B,
CERR=32By MKC=33By PAV=342, NAMT=35Bs BKUPJ=3GE»
TST=378s CALLI=4TES
% constaents %
CECLARE flemsk=77E6e ssmsk=TET7,
idflc=11B6s ptrflao=C02EEy Llabflc=03B6,
srfle=13EB6+ ssflc=187s uicflg=12863
DECLARE agblro=60E10sextsy=04810s Locsy=1CH210eseclchr=3723%
DECLARE device=44635353B6y htamsk=11My htrmsk=13M;
CECLARE posize=1000EBy pocsize=5000E}
DECLARE chrp=1070086y chr(0=440700B6y wrdp=142C0B6&;
%Y fields %
DECLARE FIELD lbecw=Clitr(c)y2:19]y % Literal bcw %
ludfrf=CLlitr(c)+1:18]s Litstr=Clitrtclrs1:211;
% CAUTION: dndex must be im rec ¢ (2) %
DECLARE EXTERNAL FIELD defned=Chtptx)el:241],
relcca=Chto(x)41:23]y all=Chtp(x)s12:131,
opcode=[htp(x)+1:222]y extern=[htp(x)s1:211,
Linked=[hteo(xY+1:20]s noddt=Chtpix)s1:191s
prefx=Chtp(xYes1:181

2
DECLARE FIELD rean3=Cca(0)¢2:23]y reand=Lpal0)e4:231,
abft=Lpat0)el:26]y poprea=L40R(0)e4:2317]5
DECLARE EXTERNAL FIELD htax=Chtpt(x)s12:13 1,
htlx=Chtp{x)s11:25]y htpx=Chtpix)«13:013;
DECLARE FIELD cpl=[1€c)s24:123s cp2=C10c)+8:4 7,
cp3=02tc)s16:20]9 inpsiz=Linchp(0)s6:241]3
DECLARE EXTERNAL FIELD fsqc=[x(0),8:20175
DECLARE FIELD ob2pwd=[Loutb2(03},2:343s fb2pwd=Cfixb2(0}),2:361;
% message writino %
(gserr) PRCCEDURE}
% system error X%
terlf(}3 ;
Wstri(3I"COMPILER SYSTEM ERRORI %e-1)3
CASE cas.RH OF
=0: wstri(s"END OF FILE "e-1)3
1 wstri(s"HASH TABLE FULL =-T00 MANY SYMPOLS"s=-1)3
2: Wstri(E"BACKUP TOO FAR "e=113

144
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Wwstri(3s"SYMEOL TOO LCONG (Limit=2047 chars) "e=1)3
Wwstri(s"INPUT TOO LONG "e=1)3
wstri(s"SYMEQOL STO FULL ==TO0O MANY SYMROLS".=-1)3
=79 =9 WsStritE"I/0 ERRMTP M",4=1)3
=147 Wwstrid(&"LITERAL TAELE FULL "e=1)
ENDCCASE wvalilpaarRtHe 815 xfint) i
“+TENEX %
(stkint):
§ _ =-astksz; 'HRL S¢Si !'HRRI Ssastack;
% in case gstack overflow %
temp _ [brklocls % save it %
Cbrklocl _ $stkovrs
tdebrkt);
(iglint): % dllegal instr %
temp _ [Cbrklocls
Cbrklocl _ $ialmsgs
temp2 _ S$"ILLEGAL COMPILER INSTR AT ";
tdebrki()s
(memint): % illecal mem ref %
temp _ [brklocl;
Cbrktcel _ sialmsas
temp2 _ $"ILLEGAL COMFILER MEMORY REF AT =;
tdebrk(}s: %+TENEXY
{stkcvrl: %“come here on stack overflow¥
terlLfQ)5
R1 _ CtempeRHIF ILSH R1e=23% temp _ FR13
CASE temp A 4M OF
=¥m: al $"M STACK CVERFLOW "3

=3k: al $"K STACK OVERFLCW "3

mn o n
m N
TR

=%n: al I"N STACK OVERFLOW==-statement or rule toco Long *

=%g: al _ $"G STACK OVERFLOW "3
=%r: al _ $"L10 STACK OVERFLOW "3
ENDCASE al _ S"STACK OVERFLOW "3
wstri(als=1133
xtin ()3
(ialmsg)! % here on gl dnstr-and igl mem ref %
terlf);
wstri(temp2e =1)3
wuali(tempeRH=1y 8)3
xfin();
ENDa
{gcerr) PROCEDURE}S
terlf()s
Wwstri{I"COMPILER ERROR: "e-1)3;
CASE pa «A 18M QF
=1001: wstri(sS"ILLEGAL NODE REF "s=1);3
=1002: wstri(s"™x FAILED "e=1)3
=1003: wstri($S"NON=-TERMINAL NODE VALUE "e=1)3
=1004: Wstri(S"ADDRESS SMASHING "e-=1)3
=1005: wstri(S"DUMMY RULE ",-1);
=1006:2 wstri(S"ILLEGAL REF CALL Me=11}3
=1000: wstrif($"UDEF GEN LABEL ™e¢=-1}3
=0: wstri(S"OUTRULE FAILED "s=1)
ENDCASE wvalilpaslD);
Locwt)s xerror€() END.
(gxerr) PRCCEDURE:

-
»

14AF
14484

14A5E

14ASC

144€

14 A7

14E

14C
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terlLf();
Wstri(I"SYNTAX ERRORZ "e=113
locwi)s
xerrcr{) END.
(verrnr) PRUOCECURES 140
¥ syntax & comciler errors recover here %
CALL errbtufs; EUFP errorns
bew_W _ 03 CALL wpreps n_nsxi K_ksx§ m_msx3: o_7I5x3
mknk();
IF NOT frmnls THEN
BEGIN
S _ =cstksz; !'HRL SeS3 'HRRI Segstack; M _ S3
END
ELSE
BEGIN
S _ M3 TPCP SsM3: S _ M3 TPOP SeM;
ENDS
GOTO gsynggs
ENC »
(xfin) PROCCEDURE: 14E
BUMP errorns Locw() s errbuf()s IPOP retemps IPOP relms
CALL tabless CALL Tinish ENDa
(tcrlLf) PRCCEDURES 14F
% type crys Lf cn message filelZ
savr(); outchr(CRY; outchr(LF)i wstrf()3: rstr(l;
RETURN ENDe
ferrbuf) PROCEDQURLS 14¢C
LOCAL wschars
% write Last 30 chars of input %
temp2 _ iup-30;
IF temp2 < 3ring THEN temp2
termp _ 03
WHILE temp <= 30 DO BEGIN
wschar _ [temp2]35 outchriwschar})i FUMP temp2stemp;
IF temp2 > iwpx THEN temp2 _ 3ring END;
outchr(SF);
IF lLlocsre.L THEN
BEGIMN
outchr(®*");
wstri(sloesr);
cutchr(®");
ENDS
terlf()5 % sout the string ¥%
RETURN END.
{locw) PROCEDURES? 14+
% write Location set by &LABEL in compiler %
wstri(s™ LINE "s=1)3 wvali(lincnts10)3
outchr(* )i IF Lochtp # =1 THEN wstrhi(lochtp);
autchr(*+); wvalif(lincnt=loclinsl0)3
cutchr(CR)Y; outchr(LF);
RETURNS
END «
{lccset) PROCECURES 14]
X celled by RLAEBEL %
Lechtp _ Ck1; Loclin _ Lincnti RETURN ENDe.
(finish) PROCEDURE; 14.

temp2 + rsiz:
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close outputs write parameters and quit ¥

IF NOT tonls THEN

IF

IF

IF

BEGLN
purcebt); puraef()s
aut3e(SEe+1)5 out3fa(2FR11)s outi3slle)s
IF cutcnt ¢ 512 THEN BEGIN
savrd(l;
Fsocut (fnumos Toutbuf+4444E8, outcnt=512, 0);
rstrel;
END
END3
NOT tonls THEN BEGIN
% set eof pointer %
savr();
rgl _ 1286 + fnumos ro2 _ =-1;
re3 _ outpg*512+(512=-cutcnt};
'JSYS chfdbs
'pmap(=-1+4B11+(3outbuf/512)+100B6&1}3
rstr() END;
NMOT frmnls THEN
Ipmap(-144B11+inppcos1BR) 3
frmnls THEN BEGIN
uuo _ savpopi Lm _ savlmi RETURN(Cerrornslc) ENDZ

terlf();
Wwstri(s"FINISHEG™) 3
terlf()3

IF
IF

errorn = 0 THEN wstri($"no") ELSE wvalif(errorns10J;
errorn = 1 THEN wstri(s" errcr™) ELSE wstri(®" errorcs");

terlf()s
rgl_4853% !'JEYS runtmi xtime (rgl=xtime}/rc2;

tJSYS times rtime _ C(rgl-rtime)/ro2;
wvalitLlceB)T wstri(3" WORDS"s=13);7 tcrlflds
wpair(®*textimesrtime);

woair{%sy(sspl <A 18MY)=-%sses (sspx «A 18MY=9ss})i
wpair{*pshtentm+htcentlehtentl)d
woair(®hshtecntshtlim) s

terlft); fndtoptksxs®k)s

fndtop(msxs"m)}i fnatoplnsxs®nl;
Wwpair(*LyLlitrnslitx): fndtoplcsxs"gl;
terlfO) 3

wstrft): % de tke sout %

IF

frmnls THEN BEGIN
uuo _ savpops Lm _ savim;
RETURN(errornslc) END;

telzff(4B5) 3

R1 _

errcrns

EJSYS halttfs
END
(fndtop) PROCEDURE(ftempeletr); 14K

%

al

find top cell used in stack (initial poirter}%
ftemps

THLRO a3yali 'HRLT aly03 a3_-a3; al _ al+al=1; 'HRL alsal;}
'HRLOI x¢05

290

'POP alstemp2 WHILE temp2=0 AND al>x;

'HLRZ x9ali YHLRO a3sftemp: ftemp_=-a3;
Wwpair(letrexsftemp); RETURN END



BLPs 6E-Sep=-79 21:29 < COMPSRCs LIEE-NLS32,

(wstrhi) PROCEDURE(wx)3
% write symbol given (hash #) %
X _ wx3 wstrilshtpx+3$ssy «htlx);
RETURN END .

(wstrr) ERCCEDURE Cwx) 3
% Wwrite symbol 2iven (hash #) %
wstrhnitwx}): % sazme for now %
RETURN END e

(wstr) PROCECURE(wstracesstrin)i
wstrilwstrade strilnls
RETURN ENC e

(wstri) PRGCECURE(wstrad REFestrilnli
LOCAL indxs maxs sources
source _ ALwstrad + 4407B8+1;
max _ wstradelLs
IF max IN [141287 AND max<=wstrad.M THEN NULL
ELSE max _ strlnji
IF strbfn + max > strbfx THEN wstrft):
FOR dndx _ 1 UP UNTIL > max DO

BEGIN

AUMP strbfn;
|strbfp _ |sources
FNDS

RETURN ENC «
% %c stuff %
(wstrf) PROCEDURE: % write string buffer to terminal %
IF strbfn THEN i
BEGIN
|strbfp _ 03
Ipsoutt{sstrouf + 4407B8+1)3;
END3 =
strbfp _ $strbuf+440738+13
strbfn _ 03
RETURNS
ENC «
twvali) PRCCECUREtwvallsbasels
LOCAL olcdps
olap _ strofps
savr();
ral _ strbtepsy rc2 _ wvalli ro3 _ base;j
'JSYS nouts !SERK 105 strbfp _ rglid rstr();
strefn _ strbfn + (strbfp.RH=oldpeRH)*5 + 53

% this is too bigs but only used to check overflow

IF base=8 THEMN outchr(®B)};
RETURN ENDe
(wval) PROCEDURE(wvallsbase);
wvalitwvall ybase);
RETURN END
{wpair) PROCECURE(wWwxeswtempswpairils
outchr(wx)s outchr(*=);

>

&

wvalitwtempel0): outchr(*/1; wvalilwpairlsl0); outchr(®

RETURN ENDe.
(outchr) PROCEDURE(Wwschar)s:
|strbkfp _ wschars
BUMF strbfni
IF strbfn >= strbfx THEN u§trf();

14L

14

14N

14C

152

15E

15¢C

18I

15t
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RETURN ENDe
(cpnfl} PROCCEDURES 15F
LOCAL ptrs
% onen input with .TXT exts cutput with same string
anc ext of JREL %
savr(}s
topnfst): rel_-15 YJSYS rLifns '!'SERR 93 1
WStr (" =INPUT: "e=1)37 wstrfil};
csptab _ 16¢105 dsptabl51 _ 18ME «V E"TXT"+1;
rcl _ 3dsptabs ra2 _ 03
IF NOT SKIP 1JSYS gtjfn THEN GOTO opnfst;
frnumi _ x5 ptr _ chr0 .V 3$wbufs
rgl _ ptrs rg2 _ fnumis rg3 _ 1B9+15 !JSYS 30B;3
terlLfO)3
Wwstr($"=0UTPUT:I "e=1); wstrf(); dsptab _ E6&E10;
dsptabl5] _ S$"REL"™ .V 1BMe+13 rg2 _ O3
dsptabl4] _ ptrs rgl _ $dsptabs
IF NOT SKIP 'JSYS gtjfn THEN GOTO oopnfsti fnumo _
rgls
rcl _ frnumii rg2 _ 07000C2B%53
IF NCT SKIP 'JSYS copenf THEN GCTO opnfsts
rgl _ fnumoj ra2 _ 440CO001ES;
IF NCT SKIP 'JSYS openf THEN GOTO opnfstsi
% set byte size %
rgl _ 11Be+fnumos rg2 _ 77B85 rgd _ 44EB;
'JSYS chfdbs
terlf()5 rstr(); RETURN END. -
‘{savr) PROCEDURES 156
sral _ rglj srg2 _ rg23 srcd _ radj srgé4 _ ro4;j
RETURN END.
(rstr) PROCEDURES 15¢
rgl _ srgls rg2 _ srg25 rg3 _ srg3; ra4 _ srg4;s
RETURN END.
% input routines %
{cetl) PROCEDURES % cet 1 dinput character ¥% 16A
UNTIL (inbcnt _ inbent = 1) >= (0 DO
BEGIN
savril;
irbptr _ dnproc(iinbecnt);
rstre);
END s
c _ |[inbptrs
RETURN(Cc) 3
END e
(putin) PROCECDURES 16E
LOCAL Llocsrps
% put a2 char into window %
LOOP % tiL we find a good char to return with %
BEGIN
cetl ()s;
IF Linebr AND c=0 AND getl1()=*" THEN
BEGIN
loesrp _ 3locsr + 4407B8 + 13
LeesrabL _ Q3%
cC

(& ]
m
tn

BEGIN
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getlt);
|Loesrp _ c3
locsr.L _ LlocsreL + 13
END
WHILE ¢ 84 *hj
Lecsrol _ locsrel = 13 % remove the " %
cetl();
ENDS
Linebr _ FALSE;
Ciwpl _ ¢
IF ¢ IN C* 4 *z]1 THEN RETURNS
CASE ¢ OF
>=SP: RETURNS % nearly all of themsss %
=EQLy =CR:
BEGIN

IF ¢c=EOL THEN BUMF Linebr;
BUMP Lincnts
IF NOT rdsrfg THEN ¢ _ [iwpl _ SP;
RETURNS
ENDS
=LF:
BEGIN
S8UMP Linebrs
IF rdsrfg THEN RETURNSF % else next char %
END3
=TAB:
BEGIN
IF NOT rdsrfg THEN ¢ _ Liwpl _ SP3
RETURNS
END3
=0: NULLS ¥ next char %
ENDCASE RETURNS
ENDS
END e
(inc) PROCELDURES 16C
% increment window and input char %
EUMP Juwps
IF iwp > duwpx THEN 1iWwp _ $rings;
IF back<D THEN BEGIN
BUMP back}i RETURN(c_LCiwpl) END3
BUMF Lccs IF Lcex <= Lec THEN !'SERR 43
putind);
RETURN ENDs
(cdelb) PROCEDURE;: 16C
%#aelete blanks and fix window pointers%
IF ¢ = SP THEN {dnc ()3
LOOFP BEGIN
WHILE ¢ = SP DO putin(is
IF ¢ # % THEN

BEGIN

opce _ Llec + backs
Lcex _ lcec + rsizs
RETURNS3

ENDS

cgelemt ()3
END 3
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ENDS
(delcmt}) FROCEDURES:
LoiCAL ddhshs
I KOT rccmnt() THEN
cEGIN skipert)s putinlli RETURM ENQDS
tchsh _ x5 puting)s
00 skiper{) UNTIL rdemnt() ANC dchsh=x:
putin(}; RETURN EMDCe
(rdemnt) PROCEDURES
putint}); IF NCT rdeml¢) THEN RETURN(FALSE);
IF cH*%Z THEN RETURNCFALSE}): RETURN(TRUE) END.
trdeml) PROCEDURES :
CASE ¢ OF
=?+> IF cict¢) AND htvlxJ=0 THEN RETURN(TRUE?»:
=*=: IF cidt() AND htvl[x1#0 THEN RETURNCTRUE)};
EMDCASE s
RETURNCFALSE) ENDa
(skiper) PROCEDURES
UNTIL c=*% DO putin()3 RETURN ENDs
(cid) PRCCEDURE;S
putint); IF ¢ NOT IN [C"Ae*Z] THEN RETURNIQ};
entrc(); puting¢l;
AHILE ¢© IN ["24°Z] OR ¢ IN [*04751]
CR ¢ IN [L®24%2z3 DO putintentrct));
entrs(}); IF scefned THEN RETURN(11}3
RETURN(D)Y END.
(wprep) PROCEDURES
“ prepair window for input %
IF (back_pcc=Lcc) NOT IN (mrs$ze01 THEN !SERR 23
iwp _ pcc <A modrsz + $ringi c _ [iwpl;
Leex _ Llec + rsiz;
RETURN END.
(bsav) PROCEDURES
% save for backup %
'PUSH mepces 'PUSH men3 !'PUSH mek3 'PUSH mekmarks
RETURN ENDa
tbrstr) PROCEDURE;S
% restore for backup %

'POP mekmarki !'POP meks 'POP meni !'POP mepccsy wprep()s

RETURN ENC s
(bono) PROCEDURES
% pop for backup %

'POFP meytemps !'POP metemps: 'POP mestemps !POP mytemps

RETURN ENDe
(qbkupj) PROCEDURE;
brstr¢)s GOTO prj ENDe

% input routines %

(innls) PRCCEDURES
% input from NLS = return byte ptr and count %
TMOVEIL alesras !'ELT alesrgends %save registers¥%
temoec _ chradrt : inbtect);
'MOVSI alesrcy 'ELT &1+83 %restore reaisters¥
IF tempc=-1 THEN !SERR 03%
Eginproc _ 3innl2s5 Z%cet an ECL next time¥%
RETURNCtempcy inbtct) END

(innlZ2) PROCEDURES % fake an ECL between NLS statements %

>

S

16E

16F

16¢

16k

16]

164

16F

16l

16!

16!

174

17t
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Rinaroc _ %innls;
tempe _ EOLS
RETURN(O70700BE+Stempcy
(intxt) PRCOCECURES %
Y+TENC XA
% input fromw TXT file =
rgl _ tnumis !'JSYS sizefs 'SERR 93
IF (fnogno+ll)*pscsize>=inbtct THEN
mapintinpgno+1)3
tenpc _ MIN(pgcsizes inbtct
RETURN(440700B6+inporastempe) END.
A+TENEXX
%*=TENEX%
IF eof THEN 'SERR 03
FINPUT chnine(s
ISTATZ chnine34E4;
ISERR 73
ISTATZ chnins2E4;
BUMP eofs
RETURNCinchpy
%#=-TENEX %
A+TENCXY
(mapin) PRCCECURE(panal;
% map pace into buffer %
inpsno _ panos
'HRL rglsfnumis 'HRR rglsincgnos
rgz _ 4B11 xthis fork% + inppoo;
rg3 _ 1B1ll1 %read accessis YTJSYS pmapsi
RETURN ENDe
X+TENEXX
% basic recocgnizers %
(pid) PROCEDURE(precod};
LJICAL zctlowers savsps savspcs
% lower case jdentifier %
IF ¢ NOT IN C'as®z] AND ¢ NOT IN [*A,

1Y ENDa

incnt) ENDe.

¢ COMPSRCs

csller must save recisters %

return btyte ptr and
inbtct _
PSERR 05

LIBE.NLS32y > 10

%cet next statement after this EOLY

17C
17EL
count I

rces

jnpano*pgcsize);

17C8
17C9

17C17
170
LTE

17F

184

*Z] THEN RETURN [FALSEDS

gotlower _ IF ¢ IN [®a,y *z] THEN TRUE ELSE FALSE;

sAavsp _ SSOPsy sSavspe _ sspcs

“entrcX% |ssgp _ precods BUMP sspci IF sspp=sspx THEN !'SERR 63

“dugplicate the coce for entrc to speed up ic®s%

tentrc? |sspo _ c3 BUMP sspci IF sspp=sspx THEN !SERR 631

incd();

UNTIL ¢ NCT IN [CYA9*Z2Z3 AND ¢ NOT IN [Cv*ae®z> AND c NOT IN [*0s *9] DO
BEGIN
IF ¢ IN [*as vz] THEN BUMP aotlower;
%“entrc% |sscp _ ¢35 BUMP sspci IF sspp=sscx THEN !'SERR 63
ireC);
ENDS

IF NCT cotlower THEN
BEGIN
SSpD SAVSE Y SSpPC _ savspcsh
Wwpreot);
RETURN LCFALSE 13
ENDS

entrs(); x_x oV daflgs 'PUSH kexi delb();

IF enhtax=C THEN e.reloca_13

sprefx 13
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RETURN CTRUE] END.
{plid) PROCEDURES
LOCAL f35
pide*s  [f1)3
RETURN [ £33
END o
(0Z2id} PROCELDURES
LOCAL fs
cigers 2 L1325
RETURN LCf1s
ENDe
€p3id) PROCEDURES
LOCAL f35
pid(ex 2 [fJ1)3
RETURN [f3J3
END »
(id) PROCEDURES}S
LOCAL cotlowers savsps savspcCs

% Llcwer case identifier %

IF ¢ NOT IN C*as®z] AND ¢ NOT
cotlower _ IF ¢ IN [*a, *z] TH
savsp _ SSpDJ savspc _ sspcl
“duplicate the code for entrc

»entrc® [sspp _ c3 EUMP sspci
inc();
UNTIL € NOT IN ["A,*Z1 AND ¢
BEGIN
IF ¢ IN [*ay vzJ] THEN BUMP
ventrcX |sspp _ ct3 BUMP ssp
ine()s
END3S
IF NOT cotlower THEN
EEGIN
SSpp _ SaVsps Ss8pC _ savspc
Wwprep()3
RETURN LFALSE 13
ENDS
entrs(); x_x «V idflecs 'PUSH
IF «htax=30 THEN e.reloca_13
RETURN LTRUE] END.
tuid) FROCEDURES

% upper case jdentifier %
IF ¢ NOT IN [C*As *Z1 THEN RET
inctentrct));
UNTIL ¢ NOT IN C*As®Z] AND ¢
entrs(); x_x <V uidflg; !PUSH
RETURN LTRUED ENDe.
(psr} FROCEDURE(precod}}
LocaL fs3
% strings include CR LF etc %

IF ¢ # *" THEM RETURN [FALSE]
%entrc% |sspp _ precod; BUMF s
sr(: L1235
IF ¥ THEN «gprefx _ 1%

RETURN L[ €13
ENC e

COMPSRCs LIBESNLS32s > 11

IN C¥As *21 THEN RETURN [CFALSED;
EN TRUE ELSE FALSES

to speed up fc's%

1F sspp=sspx THEN !'SERR A3

NOT IN [*as®¥z_. AND c NOT IN C*0,
cotlower;

cy IF sspp=sspx THEN ISERR 63

i

kexs delbt()s;

URN CFALSEID;

NOT IN C*0¢"S2 DO dinctentrc());
kexs delbt)s

spcs IF sspp=sspx THEN ISERR &3

3l

oo

18E

18C

180

18E

18F

18C
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(plsr) PROCEDURES
LOCAL T%
psrt¥s I Ct1)3
RETURN [Cf13
END o

(z2sr) FROCLOURES
LOCAL f3
psr(*s I [f1)3
RETURN C[Cf13
END

(p3sr) FROCEDURES
LOCAL T3
psrt*% : [f1);
RETURN [f13
END e

{(sr) PROCEDURE}S

% strings include CR LF etc %

IF ¢ 4 *" THEN RETURN L[FALSEIJ];

rdsrfg _ =13 CALL dinecs

WHILE ¢ # *" DO
BEGIN
%“entrck
incl)3
END 3y

rdsrfg _ 03 CALL incs

CALL entrss x_x oV srflaj

RETURN CTRUE]

END « g

{srl) PROCEDURES

% single character string %

IF ¢ # ®* THEN RETURN L[FALSEZD:

CALL incs al _ ¢ «V sriflgs 'PUSH keals

delb(inc());

RETURN LCTRUE]

ENDe
(numl PROCEDURES:
LOCAL f3

% retain only value %

xnum(:Lf1)s

IF XOT f THEN RETURN L[FALSE ;s
numvalt)s !'PUSH kesnumvsi
delkb();

RETURN LCTRUE]

END e
{xnum) PRCCEDURES
IF ¢ NCT IN C*04°9] THEN RETURN [CFALSEJ;
nummfg_numsec_03 numbal_numbaj
%entrcX |sspp _ ci BUMP sspci
inc();

UNTIL ¢ NCT IN L*0,°9] DO
BEGIN
%“entrck
inct);
ENDC3S

IF c=*M THEN EUMP nummfa

ELSE IF c=%8 THEN numbal_8

|ssop cy BUMP sspcs IF sspp=sspx THEN

'PUSH ksx3 CALL celbs

IF sspp=sspx THEN

Isspp _ ©i EUMP sspci IF sspp=ssgx THEN

> 12

18F

181

184

18K

YSERR

18L

18¥

18N

'SERR 63

'SERR 63
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ELSE IF ¢c=*D THEN PEGIN
“look akead fer & number following the 0%

numbal _ wpn§ Xualy saveZ
irct)s
iwp _ numbalsi back _ back=13

IF ¢ NOT IN [*0+%S] THEN RETURN [TRUEIJ(niLmbal _ rumbsal;
rumbal_103
END

ELSE RETURN CTRUETS

inc()s numsc_05%

WHILE ¢ IN [®05°9]1 DO BEGIN
numsc _ numsc*10 + c=°03% inc() END;

RETURN CTRUE1S END.

tnumval) PROCEDURES

18C
% evaluate number . %
nump _ ssply numv _ 03
YJFCL 15enumlbls (numlbil):
WHILE nump # sspp CO
rumv _ numv*numbal =*0 + [nump;
IF nummfg THEN EBEGIN
"THRRZI 21405 'HRROI a2¢-13 ILSHC alsdnunmvs
rumv _ aly numbal _ & ENDJ
WHILE (numsci=numsc=1)>0 00 numv _ numv=*nurbal}
'JFCL Esnumovi GOTO numlbZi
{numevl): numv _ numv -V 48113 1807A
fnumlb2)! sspo _ sspls sspc_03 ¢ _ [iwpls EETURN END. 1808
(chr} FROCEDURES 18F
% irput a character % i
al _ ¢ «V chrflgs TPUSH kszl3 RETURN(delb(inc(})) ENDa
(cvdate) PROCEDURE? 186G
“+TENEX % 18Q1
% converts ( DATE } to a number on k stack %
LOCAL savrls savr2;
IF ¢ # *( THEN RETURN [FALSE];
inct); celbt);
WHILE ¢ # *) DO inclentrc()};
|ssep _ 03
inc();: delb();
savrl _ ragljs savr2 _ ra2j;
rsl _ ssply re2 _ 05
IF SKIF 'JSYS 221k Z%date conversion¥% THEN
BEGIN
ral _ 112000011B3s 18G11F
IF SKIP ICALLT rgale4lB % returns info on operating system in use %
THEN 18Q11cC
BEGIN 18Q@11cC1
IF rel = 400008 X TOPS20 % THEN 18611cCz2
BEGIN 18G611C2%2

% Convert time to TENEX format %
% get time ( in fraction of days * 2++18 ) dnto richt half
of reagister 1. Left half of r2 has days since system 0. %
YHRRZ ralsrg2s
% multiply by 86+400: number of seconds 3in a day %
TTMULT rols25060083%
% Left half of cne now has number of seconcds in cay * 2 =#
18: but round ug if right half indicates more than 1/2
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second remains in right half %
PADDT role.40C0000ES
% move tenex time from Left half of 1 te right half of 2 %
THLR roZsrgls
ENC 3 18G11CZ2C
% Recister 2 s now in TENEX format cete and time ¥%
TFUSKF kervuis
rcl _ savrls rg2 _ savur2;
sspp _ SsD13
sspc _ G
Z+TENEXX 18Q11CE
RETURN CTRUEJ;
ENDs 18Q11C1iC
% ELSE do error return %
END 3
% error: restore registers and return FALSE %
rel _ savrls rg2 _ savr2;
sspp _ sspls
sspc _ 03
RETURN [FALSLC IS
END .
(acvsk) PROCECURE:S 18F
% delete blanks anca SKIP RETURN %
delblinc() )i
EUMP [MeRH=115 % SKIP RETURN 110MEID ¥
KETURN;S
tND »
{gtst) PRCCEDURES 18¢%
% test for given strina & &advance %
%duplicate spset for speed¥
'HRRZ alspas strptr _ al «V chrps
IF (x_[ral)<0 THEN BEGIN x_=x3 strc_shtlx END
ELSE strc._ x «A 18M3
X _ |strptr:
WHILE e=x AND (strec_strc-13>0 D0 BEGIN
x _ |strptri dnc() END;
IF stre>0 THEN BEGIN
“copy wprep for speed¥
IF (back_pcec-Lec) NCT IN (mrsizs0] THEN I!SERR 23
iWwp _ pcc «A modrsz + frincs ¢ _ [iwpl:
Llccx _ Llece + rsiz;
RETURN END3
% SKIP RETURN MRI1TEY %
BUMP [Me.RH=1135
RETURN(cdelb(inc¢))) END.
(spset) PROCEDURE: 181
'HRRZ alepas strptr _ al <V chrps
IF (x_LCpal)<0 THEN BEGIN x_=-x3 strc_.htlx END
ELSE strc _ x «A 18M3
RETURN END.
“ strino storage & hash table control %
(entrs) PROCEDURES 19¢
% enter strineg indicated by sspps sspc %
savec_ci c_03 symlen _ sspci
IF symlen>Z047 THEN 'SERR 23
temp _ ((sspec+43)/5) = 53
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WHILE sspec < temp DO
ZEGIN
“elank filLl%
wentrck lssrcp
S

sspc<=S THEN [sspl1+21_0:

17
c

1LDE alycpl]
ILSH a24163

sspls

Cs HUMP esgspci IF sspo=ssox THEN FTSERR 6

'LOB &2.cp2i !'LOE a3ascp3;
'ICR a2eal3i 'ADDI 21420040183

YADDI a2+2004018B5 !'MUL alsa2s

ILSHC als203
'MOVE xea23 htr _
IF x=0 THEN x_13

. BUMF htcntls
WHILE htpCx] # 0 DO BEGIN
IF streqgqg(ssplssymlen) THEN GOTO entrsis

-htpx

EUMP htentms

TIDIVI als.4B3;

als x _ (x + htr} <A htarsksi

x _ (x+(htr_htr+311} A htamsk;
IF x=0 THEN x_1 END;
IF htlim <= htent THEN !SERR 13

sspl _ ssopi; BUMP htents

(entrsi)! sspec
(streaq)

£ return true if strings are equal = hashk in
snec # <htlx THEN RETURN (FALSE); snec _ (snec+4}/53;
snep _ (snep A 18M) .V wrdps

IF

snez

Dc

RETURN

{entr

IF |snep#iljsne2 THEN RETURN (FALSE) WHILE (snec_snec=-1)2>0;
(TRUE)Y ENDe

c) PROCEDURES

(ehtpx+$ss ) «V wrcpi

% enter a character on end of ss %

% tnis routine

| s

(aent
Loc

a

is duplicated in various places

spp _ ci BUMP sspcs IF scspp=sspx THEN !SERR
RETURN END.

r) PROCECURES
AL savt;
erter a ~2iven

Literal strinc %

IF [pal<0 THEN RETURN(x_ (-[pal) .V srflg);

sav

entrs(entrsr());

L
RE

(entrsr) PROCEDURES

t _ ts

savts
TURN END s

Cpal _ =-x35 x_ xeV srflas

% move Literal string to ss ¥%

sp
WH

c

% output_

(out3
%

IF

sett); save

_ ¢

ILE (stre _ strc=1) >= 0 DO BEGIN

€ _ Istrptrsi

entrec() END3

savc; RETURN ENDs

routines %

6£) PROCEDURE(word)s

out 3& bit word intec buffer %
Coutpl _ word§ outp _ cutp+1;
foutcnt_outcnt=1)=0 THEN BEGIN

IF tonls THEN

ISERR 8

sspl-9ss3 <htlx _ symleni <htax _ dnitatj

_ 03 sspp _ sspl; c_saves RETURN END.
FROCEDURE(snepesnec) s

x %

for speed %
63

194a1¢

o8B

18C

12C

15E

20¢
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ELSE BEGIN
savr();
'sout (fnumos Southuf+4444884 =512, 013
outpz _ outpg + 13
rstre); cutent_5127 cutp _ Zoutbuf
END ENCS
RTTURN ENC.
tcuto) PRCCEDURE (outmpsoutbcec)s
% output tinary code word %
“+TENEX X%
IF tonls THEN BEGIN
IF outbc <A 1B THEN outmp.RH_ outmp.RH+relocc;
IF outbe <A 2B THEN ocutmpe.LH_ outmpe.lLH+reloccs
out3sloutmp) END :
ELSE %+TENEXX
BEGIN
IF outbp=0 THEN BEGIN
cutow _ Lecs BUMP outbp: outh2_2B11s
outb2p _ ob2pwd END3
outbwloutbpl _ outmps
loutb2p_outbes
EUMP outbpsy IF 18= outbp THEN purgeb() END3
RETURN END
(fixup) PROCEDURE(Linkas avals cb)i
% taddress of Linkes values control bits %
aval _ aval.RH3 % use only low order 18 bits %
Z+TENEXX
IF tenls THEN BEGIN
IF cb <A 1=1 THEN aval _ aval + relocc;
x _ Linka + outbfaj;
LOOP

IF €(x_ ([xJ:= (Cx] «A 18M6 ).V aval) A 18M)

=0 THEN EXIT
CLSE x _ x-relocc+outbfa END
ELSE %+TENEX%
SEGIN
x _ Llinka’s 'LSH x,18;
fixbfr(x «V avals ch} EVND;
RETURN ENCe
(fixbfr) FROCEDURE (fixwefixbc);
% store in fixup buffer = arags Like outb %
finbwlfixbpl _ fixws
| fixb2p_fixbcs
BUMP fixbp:s
IF 18>fixbp THEN RETURNS
purceb(); purgef();
RETURN ENDe
{purgeb) PROCEDURES
% purge binary code buffer %
IF ocutbp=0 THEN RETURNS
out36e(1B6+outbp)}
out3cloutb2)s
temp _ outbps outbp _ 03
WHILE cutbp<temp DO BEGIN
cut3sfoutbwleutbpl)i
RUMP outbp END3}

20E

2082

28C

20C3

20C

20¢E
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outbp_ 03 RETURN ENDe.
{(purgef) PROCEDURE: 20F
% purce fixup buffer %
IF fixhe=0 THEAN RETURNS
out3e(fixtyo+fixbp)ds;
out3sa(fixk2)35
temp _ fTixbps fixhp _ 03
WHILE fixcp<temp 0O BEGIN
out Ze(fixbwl fixbpl)s
EUMP fixbp END;
fixbp_fixb2_ 03 fixb2p._ fb2pwd: RETURN ENDe.
% callse returns %
(savlb) PROCEDURES 214
% save generated labels %
'PUSH megnls !PUSH megn2; 'PUSH means;
gnl _ gn2 _ gn _ 03
RETURN END.
{gcoit) PROCEDURES 21F
% call subnode or output value %
IF [pal «A flamsk # ptrflg THEN BEGIN
IF [pal <A ssmsk # ssflg THEN !CERR 100¢
ELSE BEGIN BUMF [M.RH=17J% aqpav(}; RETURNS END ENDS
'PUSH ksdpas
% move return from L10 stack to Mstack %
S _ M3
TPOF SaM;
IPOP Seals
'TPUSH mealij GCTO callr END.

{copop) PROCEDURES ' 21¢
% call output rule == collapse tree upon return %
(gopopl): % same as gopops but can GOTO it % 21C:2

'PUSH naenmarks nmark _ n3
% move return from L10 stack to Mstack %
S _ M3
'POP SeM;
'FOP Seals
TPUSE myals
'PUSH me=trclaps

tcallr): me _ LkI; top_mei GOTO [Cmells 21C¢
tgochk): % check bit on makenode UUQ for GO condition % 21CH
IF «gbit THEN GOTO gopopl ELSE RETURN ENDe

(labrst) PROCEDURES 21L

% restore lLabels %
YHILE funi=gn=1)}>0 DO BEGIN

'POP gea2% IF a2<0 THEN !CERR 1000 ENDs
tPOP meani YPOP mecn23 IPOP mecnls RETURN ENDe.

trtnggg) PROCEDURE: % meta return Labels here % 21t
(rtntt): A 21E1
Labrst();
trtnt): BUMP [m1lj 21E1¢F
(rtnf): 'POPJ mes 21E1¢
trtnlf): Labrstt()s 'POPJ mes 21e1(
fortnitl t): 21E:
temo _ ali labrst(})s al _ temos _
(ortnt): TADQS O0fi(m)3 21E2¢

tertnf): !'POP kytempi 'MOVE mes0(k); !'MOVEM megtcp; 'POPJ mes 21E2(
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tortnlf):
(trcltap):
%“collapse tree (pop mark
%“oreserve sgiopinag¥%
1SKIFA; TAGSE D(m);
nenmark 3
TFOPUY mae sy
(Ekuprl:
Erstre)s;
Labrst();
Y‘POPJ mse 3
(bkupr): brstr();
EXTERNAL rtnts rtnfe

Labrst(); GOTO ortnf;

IMOVE nermarks; 'FOP renmark:

TPOPJ me03
rtnlts ortnlts,

ENDe
rtnlf,

bkuprls;
stack control %

(gppj) PROCEDURES
% pcp & jump after ritm %
'POP mets 'POFP metops
(prj): % change return to UUQ

'RRR alspas 'HRRM ales=-1(M)3

RETURN ENDe

{mknk) PRCCEDURES
# mark n and k stacks %
'2USH nmenmarki nmark _ nj
VPUSH kekmarksy kmark _ ks

address 111 o

RETURN

% code prcduction %

(nroduce) PROCEDURES
IF Linkl THEN BEGIN bcw _ bcw oA 27 w W
outb(wesbcw)s bew_w_Linkl_03% 8SBUMP L
RETURN ENCe
(Lit) PROCEDURES
% produce Lliteral %
Litocw _ bcwi
IF becw = 1 THEN ICERR 10043
Litw _ w3 w_bcw_udefrf_Litsfg _ 03
{lLitsec) PROCEDURES
LocaL Litpals
% finish Literal %
Litedl _ ci % save it.
IF ucefrf THEN w _ (W «A 1EME) .V udefrf}
LitvOlitrn] _ wi c_LitrCLitrnl_03;
UNTIL titvllitrnl=Llitvlec]
AND ¢ LitrLcl=0
OR ( (IF udefrf THEN
AND «lbew=bew AND
DO BUMP c¢3
IF ¢ = Litrn THEN BEGIN
LitrCc]l _ Lecs
elbew _ bews oludfrf _ IF udefrf THEN 1 ELSE 03
oLitstr _ IF litsfg THEN 1 ELSE 03
BUMP Litrnslinkls IF Litrnx <= Litrn THEN
ELSE BEGIN
al _ Litws
t¥tried
bew _ Litbcw
c _ Litpals

RETURN ENDe.

use a reag for speed %

«sludfrf ELSE NOT
slitstr=Litsfg})

«ludfrf)

'HRR alslitrte); Litw _ als
LitrCc] «A 18M6 .V Lc ENDS
«V 13 udefrf _ 135 w_ Litws
% restore X%

< COMPSRCy LIBECNLS32s >

ortnts ortnf,

«A 18M& END:

18

21e2C
21E?

and reset n to previous mark)¥%

PMOVE

21E4
21E4C
ortnlfs bkuprs
22
22A2
22¢E

23¢

23E

23(

ISERR 14 END
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RETURN ENDe
(gpan) PROCEDURES
% produce Zenerated label ¥

IF [cal = 0 THEN qgen(?); bew _ 13 x _ [pal;
IF Lx1 = ¢ THEN EUYF Linkl: % first Link ats
IF [x3 > ¢ THEN w _ Ww+lx] % relocatable %
ELSE w_ w=([xli==Le); RETURKN ENMD.

(apsr) FROCECDURE;S
%*procduce strince hash # in [pal
x _ [pals psrs(); RETURN END.
(psrs) PROCEDURE;
% produce strinc - hash in x %
LOCAL psrcnte psrptre psrwds psrcns psros
IF udefrf=0 THEN BEGIN
Litsfo_135 udefrf_x
eprefx THEN
BEGIN
psrcnt _ <htlx=13
psrptr _ e«htpx+l+%ss + 3507E8;
WHILE psrcnt > 0 DO
BEGIN
psrp _ $psrwd + 4407BEAS
psrWwcd _ 03
FOR psren _ 1 UP UNTIL > 5 DO
IF (psrcnti=psrcnt=1) > 0 THERN
ELSE f[psrp _ 03
outb(psrwdas0);
EUMP Lcs
ENDS
psrcnt=0 THEN
BEGIN
outb(0s0)3
BUMP Lcs
ENDS

«A 18M; RETURN END?

IF

IF

% ensure zero at end %

END
ELSE
2EGIN
psrent (ehtlx+4) /53
psrptr _ «htpx+1l+%ss;
WHILE (osrenti=psrent=1)>0 CO BEGIN
cutb(fosrptrls0)s BUMP psrptrslc ENDS
% ensure null at end of string %
IF («htlx/S)+*5=.htlx THEN BEGIN
outb{0s0)5 BUMP Lc END;
ENDS
RETURN END.
tgpas) PROCEDURES
2 produce string - addressed by pop %
gentr(); psrs(); RETURN ENDs
(ggen) PROCEDURE:
% generate a Label %
BUMP anj
'PUSH o4s=04% [pal _
{(pcate) PRCCECURE:
% produce cate string %
RETURN END

(g «A 18M) oV Llabflgs

lpsre _

< COMPSRCs LIBESNLS32s >

lesrptr

RETURN END.

19

23L

23E

23F

23C

23k
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(advlc) PRCCECURE(stempl s 23d
% advance lc (ESS) %
le _ Llc + atemps
%+ TONEXE 23J3
IF tonls THEN WHILE (atemp_atemp=1)>=0 O0C out3s(n)
EFLSE #+TENEXSH
purcgeb(l);
RETURN ENC .
tgpav) PRCCECDURES 23K
% produce value of symbol - addresses hash # %
gssck(); !'HRRZ xydpas
IF NOT eLinked AND udefrf#0 THEN BEGIN
Linkl_e.Llinked _ 13 htvDxJ _ 0 END3;
IF .gbit THEN w _ w = htvlx] ELSE w _ w + Ftv[x13
IF NOT «defned THEN EBEGIN
IF ¢udefrfi=x)#0 THEN htvCx1 _ Lc;
IF (bew:=1) = 1 THEN 'CERR 1004 END
FLSE IF «reloca AND (becw:=1) =1 THEN YCERR 1004&;
RETURN ENC »
% definitions %

(gdfl) PROCEDURES 248
% define addressed value tec be LC %
x _ Cpel; .reloca _ 13 -
define(lc)s RETURN END.

(adfv} PROCEDURES 24E

% define symbol ofven value %
x _ [pali vefine(al); RETURN END.
(define) PROCEDURE(dtemp); 24C
% define a symbol aiven (valuesy hash #)1%
IF «defned THEN BEGIN XZmulitple definition
5 IF htvlxJ#dtemp THEN BEGIN
tcrlf();
htvlx]1 _ dtemps
wstrhi(x)s
wstr (3" redefined at "4-1)5 Loecw(} END END
ELSE IF NOT oLinked THEN EBEGIN
«Linkea _ .defned _ 13
htvlx] _ dtemp END
ELSE BEGIN
-defned _ 13
fixupthtvixli=atempsdtenmpsIF oreloca THEN 3 ELSE 2)
END S
RETURN ENDa
fgcan) PROCEDURES 24(
LOCAL savts
% define cenerated Llabel %
savt _ t3
temp _ als
IF NOT .gbit THEN temp _ Llec3 |
IF [pal = 0 THEN geent(); x _ [pal;
IF Cx] = ¢ THEN [xJ _ temp
ELSE BEGIN
IF (a2_L[xJ:=temp)<0 THEN ftixupl-a2stemp+3) END3
t _savt;
RETURN END.
% tree testing support %
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{gitmc) PROCEDURES % caution: t is really A3 %
LOCAL items savtsi
% test for ceneratec label item %
TPOR teitems savt _ t3
IF ditem <A flemsk n Labfle THEN FEGIN t _ savti GOTO crjs
anlerean3] _ dtems t - Savti RETURMN END.
(centst) PROCEDURE:® % caution: t 4s really 23 %
¥ ttem count test %
t _ tees !RLRZ a2+0€(t)5 !'HRL t«a2s
IF a2 # «.rean4 THEN GOTO prijs
BUMF DOWN ts
RETURN ENDe
tgritm) PROCEDURE; X caution: t is really A3 ¥
LOCAL savts
% recursive item - subnode structure test %
YPOP tsx3 savt _ t3
IF x «A flomsk # ptrflg THEWN
BEGIN t _ savty RETURNSF ENDSJ
pa_pa «A 16M3 IF pat0 AND [x]1 A 18M & pa THEN
BEGIN t _ savt: RETURN3: END3
'PUSH metops t _ savts !PUSH mets top_x3
% SKIP RETURN % 1A0S =1(M)Y3 RETURMNS
ENC .
(gnamt) PROCECURES % caution: t is really A3 %
LOCAL savts
% sub node name test %
'POP tyxi savt _ t;
IF x «A flamsk # ptrflc THEN
BEGIN t _ savts; RETURN;S [CNDs
pa_pa <A 18M3 1IF pa#0 AND [x] <A 18M # pa THEN
BEGIN t _ savts; RETURNS ENDS =
t _ savt;
% SKIP RETURN % T'YAQOS =1(M); RETURNS
END «
fgstitm) PROCEDURE: % caution: t is really AZ %
LOCAL savts
% string item test %
'POP texs savt _ t3
IF x <A ssmsk # ssflg THEN
REGIN t _ savts RETURNS END;
THRRZ xXex3
IF [pal € 0 THEN BEGIN
IF =Cpal = x THEN
BEGIN t _ savti 'A0S =-1(M)5 % SKIP % RETURNS ENDS

t _ savts; RETURN;S
ENDS
IF NOT strega(paslpal <A 18M) THEN
BEGIN t _ savti; RETURNS ENDs
t _ savti 'A0S -1(M); % SKIP % RETURNS
tAD.
naoce referencing support %
{g3et) PRCCEDURES
% aget subnode of given node ( node pointer) ¥%
IF x «A& flamsk # ptrfle THEN !'CERR 10013
x _ [p215 RETURN END. '
{gssck) FROCEDURES

ENDS

251

251

251

251

251
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% ss tlag check %
1F [nal «f ssmsk & ssflog THEN 'CERR 10023
RETURN ENC e
“» noge corstructien supcort = need to save AZ(=t)} here %
(andlo) PRCCCUURE S
% lLabel a new node %
x _ (n = t) o8 1E¥;
{mkago) : 27AZ
% push node word and go =ccunt in x %
THRLZ xsx3 THRR xepas
'PUSH nex3 THRRZ xenis x_x «V ptrflgs !'PUSH kexs
GOTO gochk
END
(amkls) PROCEDURES 27Tt
% make List of subnodes %
¥ 0 means a 3 sequence %
'HRRZ aZ2spas
IF a2=0 THEN BEGIN WHILE k>kmark DO BEGIN
'POF kesali 'PUSH neal ENDS !'POF kskmark END
ELSE 0O BEGIN !'POP ksals 'PUSH nsal END WHILE (a2_a22-1)>C;
RETURN ENDe
(amkd) PROCECURES 27¢
% meke noce of n things %
X _ erecni;
a2 _ xs
WHILE (a2_s2-1)>=0 DO BEGIN
'POP ksali 'PUSH neal ENDS
GOTQ mkco ENDe g
(agmkad) PROCEDURES 27L
% meke a node of $ things %
x _ 05
WHILE k>kmark DO BEGIN
'POP kesal; 'PUSH neali ZUMP x ENDS 'POP kskmarks
GOTC mkco END.
(gstrf) PROCEDURE 278
LOCAL savts
% strina reference %
savt _ t3
gentr(); 'PUSH nexs
t _ savt;
RETURN ENDe
% symhol table production %
(taples) FROCEDURES % ocutput tables for compiler % 28/
Literals()s
symblt()3
RETURN ENDe
(Literals) PRCCEDURES % output Literal table % 28t
LOCAL valse Litsavs
%X Literals %
Litsav _ ¢35
c _ 03
WHILE ¢ <€ Litrn DO BEGIN
fixup(Llitrlcl «A 18Mqelce3);
IF «Litstr THEN EEGIN
x _ Litvlcl A 18M3
val _ «htlx;

r
—
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IF «pnrefx THEN val _ val=15 % remove prefix char %
valsLh _ wvalsj
outpblvales0)3: EUMP Lc3
csrst)s FEND
ELSE BEGIN
IF «luafrf THEN BEGIN
%" maxe Literal part of a Link %
x _ Litvlel 2= Litvlcl «A 18¢ej
IF NOT «cdefned THEN BEGIW
IF NOT «linked THEN EEGIN
htvlx] _ olbew _ 03 olinked _ 13
«ludfrf _ 1 ENDS
val _ htvixli=lc END
ELSE BEGIN
val _ htvlx]; .lbcw _ (IF .relcca THEN 1 ELSE
0) ENDs
Litvlel _ val oV Litvlcl ENDS
outb(Litvlclealbecw); BUMP Lec END;
EUMP ¢ END3
RETURN END.
({symbLt) FROCEDURES 28cC
Z write symools %
CALL purgebs; CALL purcef; fixtyp _ 2BRi x _ 03
WHILE x <= htmx DD BEGIN
IF htplx] # 0 AND NOT «nodgt AND «linked THEN cumpl();
EUMF x END3
CALL purgef;s RETURN END.
(dumpl) PROCEDURES ‘280
LOCAL dmpval;
% dump one radix 50 symbol given hash # %
getrad();
rad _ rad .V ¢
IF NOT .defned AND «lLinked THEN ablrg
ELSE IF «extern THEN extsy ELSE Llocsyls
temp _ IF .reloca THEN 1
ELSE IF NOT «defned AND «linkec THEN 1 ELSE 03
fixbfriradse0}s;
dmpval _ htvlx];
IF <cpcode THENM
EEGIN
al _ dmpvali 'LSH al.27F dmpval _ ails
END3
fixbfridmpvalstempls
RETURN END.
(getrac) PROCEDURES 28E
LOCAL cptrs
% cget radix50 of symbel (hash in x) %
cptr _ (ehtpx+%ss) .V chrps
temp2 _ rad _ 0%
temp _ IF «htlx>6 THEN & ELSE <htlx;
WHILE temp2<temp DO BEGIN radix50¢(|cptr}; EUMP temp2 END;
RETURN END.
{ocname) PROCEDURES 2HF
% produce program=-name block fcr loader %
IF tonls THEN RETURN; ‘
cetraa(); outZe(6BEe+11)5
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out2e(0)s cut3elrad)s RETURN END.
(racix50) FROCEDURE(ractmn)ls
% cenvert char cooe B multipy %
rzotmp _ (radtmp <A 177E) =402}
IF ractmp 2> 4UE THEN ractmr _ raotwp
ELSE IF radtmp > 0 THEN ractmp _
IF raatrp > 47F THEN radtmp _ radtmp
red _ rac*50E + radtmes
RETURN END e
“ initializatien %
tmain) PROCEDURES
(envect): GOTO Llostarts
tinitLL):
% startine code %
§ _ =gstkszi 'HRL S¢S3
symhide _ symkeep;
EBinproc _ $intxt;
htent _ 05 sspl_ sspp _ $ss
rec2 _ 28BE .V fenvecti: rol _
initl(0s0)5 CALL recopss;
startup _ $startpi recover _
tinish()35 END.
(startpn) PROCEDURES
freonls _03
savlm _ Lm;
finproc _ $intxt;
savr()i ral _ 4ES53 'HRRI ra2schntabs
'JSYS siry 'JSYS edirs rol _ 4BS5 rg2
1JSYS aics rstri);
brkleoe _ Slviwd;
chntabl[S]1 _ 1B6
chntabl 151 _ 126 «V %iglint:
chntabl 161 _ 1E6 V Smemint;
CALL opnfls initlL(C+0)5 GOTO becin END.
{nstart) FROCEDURE(cfnschradycbfesymtsbklocsbycsbyc)?
% entry from NLS %
savlm _ Lmj %save mark for later return to rls
IF ofn=-1 THEN BUMP tonls ELSE fnumo_ofn;
Savopcp _ dUuec I= krummys
Lchradr _ chraci outbfa
brelece _ bklocs
&inproc _ $innis}
fronls _ 13 initl(bypsbyc)s
IF tonls THEN BEGIN
ocutent _ [outbfal;
outp _ ocutbfa
GOTO beoin ENDe.
(getsym) PROCEDURE (symadr);
WHILE [CsymadrJ#0 DO BEGIN
pa _ symadr; entrs{entrsr())};
symadr _ symadr + ([symacdrl+5)/5+1;
al _ [symadrls 'DFV x3 EUMP symadr END3
RETURN END.
{popapart) PRCCEDURES
(ppagrit): % preserve al and a3 %
TMOVE 22+40B3 'MOVEM a2spas

=268
radtmp
=408 %

=178%

GOTO Liostarts

FTHRRI Segstacki M _ S35

«V chrps
4853

wstrft)s
'JSYS sevecs

$finishs

L3

% starting procedure
uuo _krummy;

'HRLI rg2slevtabs;
406BES

«V Sstkints

%

_ obf; %IF symt THEN getsymisymt)

relocc _ outbfaj;

«V 4444E8 ENDJ

24

286G

254
29A1
2942

uuo _krummys;

CALL ecpnfl;

0
m

29¢cC
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29C

29t
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IHRRI az+03
EROT a2+9s
'JRST apoptablaz)s
(krummyl: 'PUSHJ Seppeprts
END»
(initl) PROCECURE(gtrs cnt};i
LICAL 113
%initialize everythingy
FOR 41 _ 0 UP UNTIL > $qrsz DO
ringCi1] _ 05
wstrf(strbfn _ 0)3 %X init tty output buffer %
ocutbp_Tixbp_fixb2_Lincnt_htentl_htentm_becw_03
Linebr _ TRUES
fixb2p _ fb2pwds;
Ww_gnl_gn2_gn_ sspc _ 0i
Lle _ Linkl _ eof _ outpg _ 03
Lochtp_ =13
Lcec_pcc_udefrf _ 13
inpgno _ =13 inporg _ $inpbuf;
inbent _ ent3 inbptr _ ptrs
inppgo _ $inpbuf / pesizes;
rsiz _ $aqrszi mrsiz _ =-3%grszi modrsz _ $qrsz=-1!
numba _ 103
impx _ Sring+rsiz-13
htmx _ htamsks
htlim _ htamsk =203
Litrn _ 03 Litrnx _ Llitxs
m_msx3 n_nsxs k_ksx3 o_gsx;
fixtyp _ 1C0B6% mknk();
%=TENEX% IF NOT tonls THEN BEGIN
TQUTPUT chnouts03 BUMP outp ENDO3F %-TENEXY
cutent _ 5125 outp _ f$outbufsi
inent _ 03
a4_T3 'CPE a4sinpsizs
IF NOT tenls THEN BEGIN outZe(4Bge)s outZe( () ENDS
CALL wpreps; CALL inci CALL delbs
savr(); 1JSYS times rtime _ rgls
ral _ 4E53 'JSYS runtms xtime _ rclj
rstr();
RETURN ENDa
({redops) PROCEDURES
% read ops for symbol initfalization %
(redopl):
uid()j !SKIPN mreci RETURN; num(); 'SKIPN mreg; RETURNG
'MKD 12Bsinigys !CERR 035 GOTO redopls
(inigy): 'MOVE &le=2(mel); IDFV 0O¢=1(me);
'MOVE xe=1(me)3 'HRRZI alsli 'OPB alenoddt; 'DPB alscpcodes
'CAIN co7%|3 advsk(€);s GOTO ortnts al _ 03 !CPP alsnoddts
al _ 13 'DPB alsexterns GOTO ortnt END. '
FINISH of TREE META LIBRARY
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FILE dlihe

SLLaINW?
w recistrres

REF ecrerar .

ARG IET EX
Crecsg.
kreug=ztas
merei=sa.
mres=5,
nreq="7s
ro = 9y
treg=12,

“CSUESYEINLID  eninecorsendclibe % % (arcsubsyssxL104)
<nineporcnrnsdt bibo.

Rled

relsly FrOZ=Ze

xreg=1;

SET CALLLI=a7& 3
(cetinfo) FROQCEDUNES

tve _ ntvltashnmletype! ix _ ntvlihashnmlaindx?

tmax _ cmaxifixlii trin _ cminCix1;

RETURM EN[
Cledval) PRICETUr

axnval

(reggev) PRUD

arrayl 1]
arrayi 72
arrayfl ®2
arrayla g
arrayl &1
arrayl &.
arrayl 7.
arrayl ]
arravi 32
arrayl 10
arrayl 11

[ ]

bod Ld it

a

-

i B - o B LR R |

o Mo BE R bl

-

8 2 R o B

el e e

I b

ATOnom

i)

~a

"
fe

s

-

—_

¥

o

9.0 TEAGry makatey maxdide cetirt;

turrent Infpt charaztor %

rslosck &

coirter to running node in output rule %
metzck %

nstack %

naca testine seratch¥
fixec register numbers%
hash dndex : noae testing % ceneratien %

Lixds RETURN EMNL
( ¢rray RLF)I

rw

(rezrstr) FROCCDOUFEC FPrrayv REFDS

R1 _ arravl17e
R2 _ &rraylZ1;
RX _ arrayl 333
Re _ arrayle«ls

RE errayls];
RE arrayle]:
R7 array(71;3
RA& arrayl[FE1:
R _ arrzyl9];:
R12 _ arrayllCl
R11 arrayll

Ri2 _ arrayll

K13 _ arrayll:

RETURNS
E"J'J.

1
<

]

e
4
-

ay ms me ww

tuetsia) FROICEZURY

(4]
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LACAL acr;
(array) T147Z3
REF acr?
recsavifarroy! !

strigstherrir . 3
stridd.l _ acr.sn
expwal _ fatr(nd

rerrsirliesrrayl;
RETURY ;
ENDa

tzetac) PRCCEDURES
LOCAL acrs
tarrayy L1433
REF adrs
reasavyf{farray);
strlc.chradr _ 5
stridsl _ acr«fh
exnval _ “strid;
rearstrifzrrayl;
RETURM!

-

EMNGC e

faretate) PROCECURYS
LICAL zc¢rsd
array) 142z
REF aursi
reasavisarrzy} s
strld.chrscr _ 5
strid.l _ &cr.kk
expval _ sstrlas
rearstri{Sarray!;
RCTUR™Y
Fan

'y e ®

(netia) FR
L23CAL =
tarrav;
REF a~r?
reacsavifarrayl?
stridechracr _ 5
strld.!. _ screkb
expval _ Sstridi
recrstri(Sarrayilsi
RETURMS
ENDa

(idstuff?) FROCEDURE
xrec _ expvals
expoval _ [Sss +
RETURN§

ENDa

ficdtst) PRCLLCECURE S
L"C':\L vors
tarray) [14733

12345

1
-
~
2
=
]

*{1+ (Lacr

#{i+ tLadr
-
L ]

{1+ (fadr
.
L

®
L]

oty + 11%

-

< COMFSRC,

maekde ()Y )3

nekdte(d)) ¥4

makidac)y i

LISECQP.NLS:5s >

2

1C

10E

11

14E
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recsavtSarray’
var _ etirtuod?
reirstri{Tiarras s
RETURE Y war = €9

e
A

L

tevgatey - ROLTEIMS 1t
AT e 15/
4 cenvaerts ¢ DT to ¢ nurper on kre2 stack %
UCAL savrla savria
IF creg ® *( THEN RETURN [FALSE TS
inc(); celcids
WHILE erec & %) D0 dnc(entrc());
Isspp _ N¢

™

fncd): celb();
savrl _ ruli sevr? _ ruvai
ral _ ssolsy red _ 0%
IF SX1F YJsys 221% %eate conversion% THEN
REGIN
ral _ 1120C0C11Z2¢%% ) 15K2
IF SKIF 1CLLLI r-1e418 % returns info on onerating system in use % THEN
1BK:
FEGTY 15K34
IF Pyt = 400C0F % TGPS23 % THLOM 15K 3t
ZEGIs 15K 38:
“» Lohvert time to TLNeX format %

-

26t time ( 90 fraceticn of davs * 2+x18 ) dnte richt half of
recister 1« Left half of r2 has deys since system 0o %

YHERZ relera2y
% rultiply by Bes4C0: number of seconcs in a day &

TIMULT rcl+2506008%
“ Left Falf ot one new has number ¢f seconcas irn day » 2 *» 18:
but rouvnd we i richt halt dndicates more than 1/2 seccna
resiaing in riabht half %
PAGUT r:zl«400000F;

Y navr tepex time from Left bhalf c¢¥ 1 to richt half of 2 %
'FLS rolsrcli
15K 2B:
Recisteor T fs rnicw din TUMEY format cate and time ¥
VRUSE KregeraZs
rel _ osevrly rad _ savrzd
sspp _ sspls
sspec _ B3
Y+TELEXY 15K3!
RETURN CTRUER 23
ERGS 15K 3
% ELST co error return %
ENDS
%X errcor! restore reaisters and return FALSE %
rol _ savrl; raf _ s5&Vr2;
ssan _ s£8pl;
ssope _ 03
RETURN [FALSFD:
ENE o
{staval) FRLCETUFFS ' 11
gvaluniixi crjpvald RETURSN ENL.
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(zenend) FROCELLULKTS
Crscarl=1)35 RITURN END.
{ststrl) FRACEDUSES

% stare strinc Ler: th

Cevabualdallel _ gervald hoTURY L.
tishetrl) BROCEDZUDL S

Y ooust strdiny rare epte gtedin: name stack

Cexnvailettros 1+ 3% _ snegend _ sopmswod

TRUYEH Rleexsvaly snnskr 205 RETURN EMDS

3

(clrbta)y FROCELURLS
%# clear bit array
Cdvalueldix3d _ ©
RETURN END

¢tstdmak) PROCEQURE:

¥

IF udfscp 5= 4udfsdn-1 THEN gxerrt): xrea _ hashnm;

Cudfsdplechradr _ Sx($ses + .htpx +1)3
EudeU‘Uj-L o eNtlxs
udfsdp _ 2 + expval _ udfsdps
RCTURN END.
tarystY PROCECURE?®
CdvaluelixI+index] _ expveli RETURN ENMLe
tearystall) PRUCECURES
FCR dncex _ arymin UP UNTIL > aryrax
D2 Lecvaluelixl+irdex] _ expvals
RETURN EMLT .
taryste) FROCCOURCDS
starryfcvaluelirxl 4 ircexsy expval):
RETURKN EIND .
(aryld) PRCCECURCT
expval _ levaluelixd+incex1; RCTURY END,
taryloe) FROCFLURES
exzvil _ lecerry(dvzlueldixlsdinecex) i RETURN FND.
(arysti) RPRLCCDURL:
FAR ircex _ tuna UE URTIL > utnd CO arystdi);
RETURK cMBs
(mkpans) EROCEDURE:
nbrmakr (excvaly pne incexse [ 2 not an SI0 Ty TRUE
desirec %)s RCTURMS ENC.
tmkapum) PROCENULES
nbrmak fexpvaly numteocy antypes 3 % not an SL0 %,
desiran %)3 KRETURe 3 ENT.
{(setxnc) FROCECURELS
xgpc _ charsp (8Fy zfiont)g
RETURNS ENC.
(setxpm} PROCEDURE:
xpm _ charsg {'Me bfont);
RETURNS; ENC.
(setypl}) FRCCEDURE?
yel _ bhfontetsize + vblL3
RETURNY ENC «
(cleartabs) FRCCEDUKE®
Lasttetb -1i3

T
(settab) F
IF Last

apnenc Sspaces

sgnpena sneces

2[

21

(o]

21

(4]
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tabtaelel lrsttan?

ENG3
RETURS EMT.

tfaxtapstians) TROGCECY

T}

LOCAL drocrecroer vy

ircreaerti tactan |,

MRTIL {sstten = ma>y
.‘-'E " Li-

sUve Lasttots
taptahlelleacttan
MAX ¢ MIN € t
END s
RETURNS ENCe.
(aolmbase) PROCECURES
LOCAL maxxcirs:

t4%5 < COMPSRCy LIEECOP.NLS35e > 5

-

_ expval?

eCieettzed - tavtanlellastteb-133

[ ]

abtablellasttab=1] + incrementsy tmax )y tmin )

Lmoase MIN (xmaxe MAX (3y expvall);
maxxdir _ xmax - lmbase;

IF blm > maxxdir THEN olm _ maxxdirs
IF brm > maxxdir THEN brm _ maxxdirs
IF flm > maxxgsr ThON fle _ marxgir}
IF frm > mexwair ThHEN frm _ marxxdirs
IF hlm > mexxsir THEN klm _ maaxdir:
IF krm > maxxofr THEEY hrm _ maxxcirj
IF rilm > maxwxdir THEM hjlm _ maxxdirs
IF njra > wexagir THEN hirm _ maxxcirs

IF dmox > rexxdir TrREN imax

IF Wlm > maxxdir THFE

IF rm > maxxair THE

IF siagf > raxxdir T

IF snt 2 mexxcdir T+#

IF xtec » maxxair TH
RETURNSY EAD 4

(setfont) EROCEDURE:

CASE fartcize OF

= =1 1 wnyLL?®

< mirsize ¢ excvalefsize ¢ 1000 « fontsize + 3€ )

maxsize ! expvalefsize _

=

EMDCASE exnval.f
CASTC fecrttice CF

= =1 & N{LL}

<

2

mintaoce § evroyal .fface

= rantace | exrn

ENCCASE ewtcvele.ftace _

CASE fentstyle OF
= =1 I nNyLL:s

<= minstyle I exgval.fstyle
>= mexstyle I expvaela.fstyle
ENDCASE expval.fstyle

RETURNS
EAD

(setslant) PRUCEDURES
Lafent s

newfont.fstyle.stys

stfont ()i
RETURNMS
ENDe

maxxoirs

Nolm o _ maxxdirs

Mormo_ maxxairi

HEN sigf raxxdirs
_ maxxdirsi

EN enf
EN xbe _ maxxdiri

_ /T2

maxsizes
fentsize s

size

rintiace s
_ maxface;
font face:

val.fface

_ minstyles}
_ mexstyles
fontstyles

lernt IF expvel THEN 1 ELSE Q3

3

3¢

3

3t
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{setuncerline) PROCCCURES

Lefont ()3

neafontefatylesstyurnal 2re

ST i) 5
BETUR™ &
o

iy
i—ied &

foeetmone) PRLCEDUSEY

Lofent 33

nexfortastfetylesetyronn

stfont()s
RETURMNS
ENDe

—
-

exrvual TEEN 1 ZLE&E

{setliaht) PROCECURE;:

Lafont ()2

newtfont.fstyle.styface _ 1F expvael THEN 1 ELSE

stfont ()3
RETURN:
ENDa

{zetpeld) FPRUCEDURE:

Ldfent ()3

newfontsfestyleestyface _ IF expval THEN

sttaont ()}
RETURY S

EALE
i Va e

iV}
m
—
[}
R

tcsetsizel FROCECUFRES

Lefent ()3
nowfont.fesize
< Airsize &
>= maxsize
EMCCASE exnv
st font():
RETUR" 5
tMDe
tsetface) FROQIDUR
Lafaont (s
newfont.ftace _
<= ~ainfzce :
>= mzytoce

{

a2

CHEE expval OF
1000 = expval + Zf ) / 723
maxcsize)

L=

[

b3

CLeE expval OF
mirfacey

mexfaces

EMCCASE exnovels

stfont ()3
RETURNS
ENG.e

(cetstyle) FROCEJURE:

Lafont ()i

newfant.fetvle
<= minstyle
2= maxstyle

CASE exoval GF
minstyle;
maxstyle;

ENDCASE expuwvalsj

stfont():
RETURMN S
END W
(Lofont) PROCECURE
IF fmtner
THEN pewiort
IF tflag
IF hifla.

.
4

T

3
il f¥ont CTLSE
THF® hifent ELSE

IF expval THEN 1 ELSE

5

4

4]

4t

4
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IF F1f¥la~ THEZW F1fent ELSE
IF heflew THEN R2font ELSE
IF hIflac TREN h3teopt ELYE
IF hafla: THEL bafopt ELOC
rrrord)
ELEC newfonmy _ nfertil
RETUF
C\L. =

{stfont) FROCECURCE
IF fmthnar
THEN REGIN

IF fflac THEN ffont _ newfont ELSE
IF hiflans THEN hifont _ rewfont ELSE
IF hiflas THEN hi1font newfont E€LSE
IF hefles THEN R2fent rewfont ELSE
IF hiflLae THEN h3font rewfaent ELSE
IF hetlac THEM h4fent rewtont ELSC
errcrt) EMND

ELSE Lfernt _ newfonts ,
chnafent _ 13
RETURM &
E"*ID.

(setdefaultforlisy FRULZEZUFES
expval _ o1
exoval.fsize _ sizecetzultt
excvale.ffzce _ facecefaults
expual«fetyle _ stvledefaults
CALL setfents
hfont
ffert _
hjfont _
hifont
h2fent
hifernt
hafont _
staffent
mestfent
actfort
vifort
v2fant _
vifont _ expvel;
FCR dncex _ frymin LP UNTIL > arymax OO BEGIN
pxtortl incex] _ expvals
pxnfontfincex] _ expval?

snfontfirdex] _ expval;d
snffontiinaexl _ expvals
END S

chngfont _ 1%

RETURNS

EnD.

FINISH






BLPa

{checxs)
(clle)
(oefirel
(entrc)
(entrs?
{erntrsr)
10D
I:Il':"ltl)
(irfttly
tlabrst)
{Loaderr)
(mknk}
(poptab)
tgentst)
(tacfv})
(ccait)
(aentr)
(ocet)
{cmea)
{omkdal
tamkLls)
taramt)
tapalh)
(gre i}
teritm)
(cssck)
{gstitm)
tastrf)
(sevlh)
{(streacq)
(trelpl)

13=5ep=7% 12146 T=1»

{COMpSrCs
Lemosrcoy
CEamnET LA
CUCTRETNCe
CLITTRErTy
A ottt ot~ ol oA
decwnarny
CLO™Mos“rcs
<comrpeErcsy
CCLOMDErcs
{CcompsSrcy
<CcomMpsrcs
CCOMESrce
{COoOmpSrca
{campsrces
CCBTDSFPCe
{COMDErcCs
{CNMpSrea
CLUmPErca
CLOoOmMpEres
CLomrpsris
CnORDErcs
CCOompEErcs
CCOTMBSrcs
CCOMBErcy
CCOrpercs
CCOMOErcCs
{COmpsrcy
{compeErcy
CCOMPESrcs
{LCmMLSrcs

Libemops
Licemops
Lirnesnon,
Libemppe
LA onen s
Liteacps
Litkeaoo
Ld2ermon,y
licemensy
Licemopsy
Libemops
lLibemope
Libemope
Libemops
Libtemrmops
Libemope.
Libemops
Libemop s
Licemnop.
Liberop .
Libemop
Libemops
Litemops
Libomon e
Litemops
[ihkemop
Litemops
Lipemors
Licerops
lLibemcpa
libemory

L=1y < INDICESS»

Rd >

p29c>
01762
greas
£1113
3Te>
n25e>
e T B
04743
Cle &>
033>

L1862
G175
011>
C10€e>
gr12>
n2z&>
(244>
02302
Gl197>
G2z1>
D1&£2>
01%2>
G21e>
gacas
0250>
N11E&>
093>

ni4c>

INCEX-LIBEMOPSNLS32y

FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
SROCFOURF
FROCEDURE
FRECEDURL
FROCT.LURE
FRCCLODURE
FROCEDURE
LOCAL

FROCEDURE
LOCAL

FROCEDURE
FROCEDURE
FROCEDURE
FROCEDQURE
FROCEDURE
FROCEDURE
FROCECURE
FROCFDURCE
FEOCEDURF
FROCELURE
FRCCEOURCT
FROCECURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEZODURE

>

s
15D
118
gD
a4
EF
5C
15F
154
20
15B
108
TA
124
114
9B
8E
13A
14C
140
148
12C
14A
104
128
13E
120
14F
SA
&C
Sk
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(LibeMIF) FILE

ALLOW!T % zLLU kinds ¢f stuff 4in
%" recisters %

RESISTZA

here %

Cro.=.% cirrent dimput craracter %
kreao=ty kst ox
meren s . i redraer to punndne noce Iin autout pule %
mre.=7 ¢ T OmSEs e
nreaz7, NnSTaLK ¥
re = Yy
trea=12 % A3 %4 “ nocde teesting scratch¥% :
xrec=13% % hash index : node testing % ceneration %
% uuoTs ¥
SET PFJ=4s S5SCK=ESs MLUD=fhe NOLE=Te MKLS=115s
STRF=12F, CNTST=1304 RITH=14E, STITM=15Re ITMEzZ16F
DOIT=17Es DFL=20Bs [CFV=21Es EMTR=23E .
GET=305¢ ScRR=318+«
CERR=32Es VMHEKD=3ZBe MNAMT=3%=4 HBHUPJ=ZE3
TST=37¢%35
% Jther 57Ts ¥
EXTERNAL pris
IXTERwAL mbkogi :
EXTERNMAL krummye npenorts zecally geallls geallm
EXTERMIL rtrts rtnty rtnlfe ortnt.s ortnfs ortnlfy, Dkuorlsy ortnlts rtnlt,
trelace zochke bikunrs
TAGE®
i pop branch table ¥
{poptan)y =
(0s%5errory $errors Ierrors fapciy 3osscke Tomkody Tandlhy,
fterrcrs Zfamklse Zastirfs fgentsty Taritms Tostitmeterrors $gooit,
Serrcre $qcfvelterrors Sgentreferrorsierrorsferrarsferrors
Serrors Ferrors Sambcdyiarrors tanamts tobkucis Fotst)s
“ string storsre & hash table control %

- -

tentrs) PRTUCECURE:
“ entepr string

indicated by ssoroe

sspe %

Ti

g/

savec_creaj crec_0(3 symlen _
IF symlen>7M THEN &SERR 33
tema _ ((ssoe+4)/9) = 53
YHILE E&soc < temp 00 entredds
IF sspee=5 THEN [sspl+21_03
cres _ sswpls
TLOE Alecpld 'LLE AZ4cn2i 'LLE A34cp3s
TLEF A2+165 YIOR A24a25 TARDI 214200401F5
VALCIL AZL20N0a01ES 'TMUL AleAZS
TLEHC Al .205 !'IDIVI Alw4B32
IMOVE xreced2s htr _ AlS
xre3z _ ( xrea + htr ) .4 htamsk;}
IF xrec=0 THEN xrec_13%
RUMP htentl :
WHILE ntelxregl 4 ¢ 00 BEGIN
IF strenotssplesvmlen) THEN GOTO entrsils
EUMF hktcocntms
vreg _ txrec+thtr_(htr+31))) +2 htamsks
IF xreg={ THZN xrex_1 ENOR '
IF rtlir <= kKtent THEN 1SEFF 13

SSncCS

“klank filLlY



({strega) PRCCELCUPR!:

(certr) P

3LPs 13=8ep=~19 1234E € COMPSRCy LIBEMOP.RNLS37y > 2

htnx _ ssul=%tsst Jhtlx _ symlens Jhtax _ iritats

ssul _ ssgopi HUME htents
fentrsl)> sgoe _ 0§ s8rc _ s8soli creg_ssves
RETURN

Al e

tehaeekrs) BFRIGELHRS:

checr 3T strirc dngdicetes oy ssnpe ssnce ¢ in has tanle arc
attribiste
L3CAL s=2vts
savt _ trenc?
savc_cregs crea (5 symlen _ sspcs
IF symlen>7¥ THEN !SERR 33
temp _ ((sspc+4)/5) *= 53
WHILE sspe < tems OO entre()s Xblank filLLX%
IF sscc<=5% THEN Tsspl+2]_03%
creg _ sspls
FLDE Alscpls YLDE A2secp23 VLDE A3.cp3s
ILSh AZ4165 TIGR AZ+A33 'ADDI A1.200401B3
VALRDT A2+20040153% YMUL AlsA2;5
'WEhC A1+205 'ICIVI Al+4B833
TMOVE xregsi2s h*tr _ AljS
xrea _ ( xrea + htr ) <A htamsks?
IF xrec=0 THON xrec_13
EUME htontls
wHILE Htnlsrecl ¢ & L0
frEGIN
IF streculssnlssymlen) AND ecefned ALD NCT e.eptian THEN
BEGIN
sspe _ 3% sspp _ sspls credg_savesd
treg _ savts
RETURMOCTRUEI{TRUE); %success == 3t is in hash table ana
EnDs
xrec _ {xreu+thtr_(htr+313)) 44 htamsks
IF xpez=f ThHEN xreq_1
ENE S
sspc _ [3 sspp _ sspli crend_savces
treg _ savti
RETURMLOFALSECIC(FALSE) %fadlure == nat in hast taole¥%
CND W
Zfsnecssrec)
% returr trve if strincs are eouyal - haghtt in xreg 7
IF snec 35 «htlx THEN RETURN{FALSE);
snec _ (snec+4)} /%3
snep _ (snet <A 18M) VY wrdos
sne2 _ (Jhipx+%ss ) <V wrdos
£o
IF |snea#|snel THEN RCTURNC(FALSE) WHILE (snec_snec=-13>03
RETURNCTRUE)
END .

(entrec) PROCEQDURES

% enter & charzcter on end of ss %

|ssop _ crecy Z2UMP sspced IF ssposSsspx THEN 1SERR 63
RETURM

ENDT »

RCCEZURER

% enter & ~iven literal strino 4

BA2(

-
M
(2]

cefined#

|‘|F

cefnec

a8(

8l

at
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7]

LOCAL sawvt:

¢ CCMPERC 4

IF [paled TrEN RETUFMIxreq_ (=Tral) oV

caul treus
entre{entrer()): [nal
tpoe o cant 2

RCTURN

Eyn

- % 'w

tenirsr)

soset() i save creacs
WHILE (strc
creg _
crec _ Savey
RETURMN
ENU «

% callss returns 3
(savlb) PROCEDURE;

-y Pty

Tk L 5
% move Literal string to ss %
-
s

_ stre-1) >= 0 0O SEGIN
|strptrs entrc() END:

* gave nenerated lakels %

RETURN
O
1t) PRTCELURE;:

i

Lﬂj o2

F Enzsl 4 sspsk #

LSEL errar() EMD:

F kregsapas

ve return from L1702

S _ M3
TFOP Seit %
'FIOP Sa013%

TPUSE mrecedls

GOTA callr

A
";-\-l‘l.- .

(.0003) FROCEDQURE R
a c&all output rule ==
focovanl): % same as nc

% move return Trem L10

8 3

IFOP Seii

LEDE C44110

PRUSH mpecedls
T2USH mreags=trclacs
(callr): merec

(zochkl): % check bBit orn makenode

CCER
'2LEF Precsnmarki nmark

L subnmeoce or cutzut value <
tlemsk ®# ptrflg THEN BEGIN
saflc THECHM YCIRR

stack to mstack

LIEEMOP«NLS37s > 3

wras xreca.V srflos

100¢&

L
-

collarse tree uren returr %

rreg;s
stack to Mstzck

[F «.gbit THEN GOTU gopopl ELSE RETURN

END
(Labrst) PRGCECURE :
% restore Labels %
RETURN
ENC »
ttrebapl) FEQCCEZOURES
ttrelan):

%collagse tree (pon mark and reset nren

%orecerve skipnirn®

ISEIPAY TAUS ¢(mren))

'™ OVD nrecynmark:

But can 50TO

it %

L%

ckrecl; top_mereci GOTO Llmeregll;
uuo for G2 condition %

to crevious mark)¥

1POF nrecenmarky 'MOVE

BEF

gl

FE

ac.

9Ci
9c”

9
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nretsnmark:

IPIBL rreds 3
(rtnlEels
Labegst{)?
(rdprb): =000 [ ooppe T
[ ol 2 0460 1 b= aryd mpes gt
{rtrblf)* Latrst ()l IFDEJ mPray

tertnut)?
temz _ 41y Llefirs

tortrtdt 1AOS O

t{): AL _ temny
mrec)s

tortnf): 'FOP kregstemps 'MOVE meregelikres)s

mrecays;
(ortnLf): Labrst
(bkuprlbl):
Laorst():
(bkupr)I brstri)
END o
stack caortrcl %
{gopj) FROCLDUERES
 opep & jumn artt
IPLR mrecstreasl
fporflt Y chanae

PHRR Alaerat ITRARM

RETURNMS
L
(mknkY PROCCDURES
# mark nres enc
T1BUSF mregsnmark
IFUSE kreacekmark
RETURWN
S\l; .
gefirnitdions o
{adfu) FRCCLDURLES
¥ cetine synool
xrea  Lopall
cefinetil):
RETURM
Chin

= < .
(cdefine) FEGQCLLURE (
% aetine a =zymtiao
IF cefred THEN
IF Ftylxreql=

ELSE IF MOT «Llin

(}: GOTC ortnf :

v 'POPJ mrece

er ritm %

'PAOP mregstops

return address te UUD ardcdrecss
Ale=1¢4)3

krev stacks ¥
rnmark _ nregs

i
i kmark _ ®Rreao;

civen value %

cteme ) s
L civern f(vealuee hash #3%
SEGIN ¥mulitple definition¥%

atemp THEN htvlaxrewl _ dtemp ENC

ked THEN BEGRIN

«linkec _ .cefned _ 13
htvlxres] _ ctemp EWND

ELSE errort);
RETURN
END e

tree testine surnport

(acntst) PROCELCURE S

¥ iter ccurt tes
tree _ tepi 1HLR
IF 22 £ ererng T
FUME TOWN treas
RETLUR M
ENG.

/4

t .'.‘
Z AZsiltre:)
HEY GGTS pri

THRL treusA23

e aw

TMOVEM meregstops

9¢
Q62
363
GG
gt

-

GHZ
1POPY
9H?2
IH4
91

102

1042

10EF

115

11E

127
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(aritm) PRECCELURE 12t
LOCAL savts
% recursivse jte- = suorode structure test ¥

IPOE trecezreci

g2yt rrevs

LF wrae «R tL3@ok & ptefte Tni#
B ook o
trey _ savt!d
RETUF RS
ENCS

pa_p& «A 18Y3
IF panl AND [Cxrecl A 18M & pa THEN
BEGIN
trec _ savts
RETUFRNKS
ENDS
1PUSKE mrecstops
treag _ savi;
I1BUSEF mrecstrec: ton_xreci
% SKIP RETURN % MACS =1{M): RETURN;:
ENL o
(anamt) FROCEZURE: 12¢
LOCAL savts
% sub ncece rame tect ¥
IBOF frevexrent
savt _ tre_;j
IF zres «f tlomsk # ptrfle THEN
SEGIN trea _ sevity RETURNS ENDS
Da_pa A 18Y5

IF oe&d AND [xr290l A 1fM % pa THEN
SEGIN tree _ =zavii RETURMS ERDS
trec _ savt;
% SKIP FETURNMN% TAGS =1(%)5 FETUFRNS
END
(cstitmy FEQGCEDURE R 121

LOCAL sewvts
% strine ditem test ¥
IPGP trecexrec:
savt _ treas:
IF xre: +A ssmwsk & ssflg THEL
EERIT trec _ savt! RETURNS FENDE
THRRZ xredexrect
IF Cpal € C THE®™ BFRIN
IF =€pal = xreg THEN
BECIN trez _ savty TAOS =-1(M); X SKIP ¥ RETURMS ENDS
trey _ savts
RETURN END;S
IF ACT strecc(oaslpal .4 1/8M) THEN
BEGIN trec _ =avti RETURNS ENG3
tren _ savts :
% SKIP % 1208 =14¢M)s RETURMS

ENC «
% poce referercin: sunrort %
(caet? FROCFOURES 13,

¥ ouet subnoce of oiven noce ( node nointer) ¥
IF xrezs o2 {florek & ptrfle THEY !'CCRR 17013



BLPs  13-%Sep-7% < COMPSRCy
Xxreas
RETURW
LM e

7SSCY)
1F -;'.'J.\:‘ . 0
RETUE
N e
: node coanstruction susoort 0
(andlo) PROCETURES
% Laktel & new ncocoe %
xrec _ (nren = trec)
{mkoc)!
¥ push roce

HEOLEL URE
"'I_‘ cFreach

camel & s5fls TekM JCERE

10633

&,

«A 18M35

word and oo
VEREL7 xrecexrecy YHEF zxrececes
'PUSF nredqexreci VHERZ xreasnrecs
Erecgaraniy
GCTO wocohk
EMND .

{omkls) FREOCELURES
“ make lList of
% U mrpears & %
YHEAZ 4Zscan
IF 42=¢ THEN BESLIN WHILE

VELP kreceply VFUSH
FLSC DC LESTIN IfAOP
RETURN
END -

(amkd) PROCCDURE 3
% mzke node of
Xrea srecni;
A2 _ yreoy i
WHILE (AP _Aaz=-13>=0 00 REGIN

'FOF kremgAld 'PUSH nreceil ENDS
EATD mkoo
ENE

(amkdd) PRUCECDURES
% meke & nere of 9
aren 03
WHILE krecremars

'FOP kreredal:
GATH mkorc
ND

{astrt) PRE{CECURE:?
LICAL sevts
% strinc reference %
savt _ treot
gentr() 3 'PUSH rnreagsxrens
tres _ =avt:

RETURN
END «
¥ dnitializatien ©

(imdtll) PRUCEDURE: %
LOCAL exl3
% Check it Lrource

IF ETutkre »MOT

TUnNNOCes %

M

LRAOUENC?2 »

kreo>kmarrk 0C
nreasA1 CMDS O YPOF
cretsdll 'PUSH nreay il

nre; thinas %

thinas ¥
00 BEGIN

IELSH nrecshly FUME xreg

startin:. coce i

within prcceccor ares ¥%
1% ThPrclirean

eFrcAres~] 0OR

-court in xreg %

xreg_xrec

BEGIN
krecekmark +END
e

EAC

EADS

LIBECFCPNLSI7s > &

13k

14p

14A2

«V ptrflcs 'PUSH

WHILE

1EOR

krecqskmarks;

e0utPre NOT TN [(bPrcAreae

14E

14¢(

141

14¢
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eFrebrenf Thew

BebIh
'psoutifloacerr) s
Inals+E)3
BEyvte tnirirre to cutput omanpee muffer %
starfihs . 4L0TCokh + Thitfer:
bt _ e iT00ne + SDuTTerR
enor _ bloyooRe + ShutfTer+1C008=134
smentork_ 40G0C0CEE + (fbuffer/100083;
% set up strinn anc array descripters %
strstcechradr _ S * sstrstr:
strédechradr _ & * 3strnst?
strlic.chradr _ 5% % 3Istrlst;
hjstrechradr _ % * $hjssts
hlistcechraar _ £ % Ihlscts
héstde.chradr _ 5 *x $h2sstj
histcechracr _ T * $h3sst;
h4stcdechracr _ 5 * Shé4scti
fetaechradr _ 8 « %fsst
mefstecechrade _ % 2 Smefsost?
Fiesteechradr _ 5 *» fhissst}
nlestideachradr _ 5 * Shl:zssti
hiestecathraar 5 * Th2escst;
Firstidechkrear _ 5 * &hIcast]
haestdethracr T * fhécrsst?
festcechraar 5 » 3fesst)
refeste.chrac E *» smcfesets
mstca.chradr _ 5 * %msst]
menmstcechradr £ * fmemsts
remanaschracr S « Sromans;
crstrdechradr 5 * terstrs
scstrueschreor _ 5 * Isnstrsi
tastrcechraar _ T * Tthstrj
cierscechranr _ 9 +* Skicsst?d
F3R ex1 _ & UF UMTLIL > 177E DO codelex1] _ exli
uud _krurmy s ucuel 3t

htert Ny ssnl_ Ss;p _ %55 4V chrni CALL ognfls

worep )T ingd)s celb):
1PUZFJ rrecsrdavall error(} s
papchr( Smotdes *|)
cpo2pehrl Smomstcs ¥ )3

TJEYS heltfs

(stkirt): Lorklocl _ %errorli !'JSYS debrkj 15A1¢
(findish): FETURNS: IHALE
END.
(Leaderr) = ( % strinc contruction NOT in OP! Llsed in FSOUT 3f OP Not 4n
Bounos % 15¢

4274562677642y %Error %
P -;3’1&:5: [::1 AL N L:‘:
ETTO24464T705 40 F0acdin%
A3400000G0O0CORYT uo¥
EXTERVAL stkints Tinish;

(elip) FROCEDLWSESR 15¢
topagrtil % presepve A1 ang A3 % 15D]
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“cet nere by & VPUSHJ Serpagrt in Llocaticen 41B%
TWOYE AZe4053
INOWED 3P240a%
VPl A2aL04
PROT sde s
PORET cmrpEr LA )y
Ckrtemyds VYRlSme Seipaprt =
LMl e
(inftl) PRICEDURE:
“initialize evervthinoh
snmskp _ snmskm _ (=1256 «A 18M6) V Ssnmstks
htentl _ htentm _ 03
sspc _ 03
Lec _ pece _ 13
rsiz _ arszj mrsiz _ =crsz: modrsz _ qrsz-=13
iwpx _ feprina+rsiz-=1;
htmx _ Ftamsk;
htLim _ htamsk =203
rrec_mexi nrea_nsxi kreo_ksx;
rknk (25 savall()i
RETURM
END -
FIANISH
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(dinuid) {compsrce Libeopdinity 0323> PROCEDURE [
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FILE opdthings
% special icentifiers for CPDINIT compiler %
ALLOW!?
DECLAKE jefla = 11t6e uidfle = 12k63
% reqgisters %
REGISTER c=0s % Lstack %z
x=1ly % hash drcex : node testinc & generation %
c=2y % current input character %
t=12 %i3%s % rode testinc scratch®
W=4y % bEinary word bedinc formed %
m=5¢ % mstack % k=3¢ % kstack % n=Ts % nstack %
mreg=6e % L10 sucess/fail register %
me=8¢ % pointer te running node in output rule %
r= 15s % Libe calls & returns %
Lm=14y % L10 call stack mark %
al=10y a2=11ls a3=12s a4=13s % accumulators %
ral=0e rgl=1ly rg2==2s rao3=3s rci4=44 %fixed register numbers%
re5=5e rub=te rgi7=T7s rc8=8;
(dinuid) PROCECURES
% upper case ddentifier %
IF ¢ NOT IN [*Ae *Z31 THEN RETURN CFALSED;
~dinclentre());
LQgP
EEGIN
IF ¢ NOT I [C*ae 23 THEN
IF ¢ NOT IN [%as ®*z1] THEN
IF ¢ NCT IN L[*0Dy °91 THEN EXIT LOOPS
inctentrc(});
ENC 3
entrst{); x_x «V uidflcs 'FUSH kex3 delb()};
RETURN [TRUEJ ENDa
(cinid) FROCEDURL?:
# lower case ijdentifier %
IF ¢ NUT IN [*ae®z] THEN RETURN CFALSED:
inclentrc()};
UNTIL ¢ NOT IN [*ae®z] AND ¢ NCT IN [*0e *91 DC
BESIN
inc{entrc(} )3
END S
entrs(); x_x oV ifaflgi 'PUSH kexi delot);
IF ehtex=0 THEN .reloca_13
RETURN [TRUEZ ENDe
FINISH
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thlestk)
(Ltwstk)
{catchsiz)
‘catsiz)
teinit)
tclchng}
(clmety)
(ecepyrischt)
tflac)
(gstack)
tastkdesc)
(ostksz)
(tmkrstay)
(modeset)
(modeshift)
(nsdbpt}
(pstack)
fostksz)
(rplsid}
(sar)
(scnair)
(signalsiz)
(siagsiz}
(sptrl
(sptr2)

tstackdecsizn)

(stcwrl)
(stcurk)
(swork)
{sworkl)
{sysce)
{syscstk)
(sysae)
(syscsthk)

{compsrcs
CLCMpPSrcCy
Cconmpsrcs
{oompsrcy
CeOrnEray
{COmpsrcy
CECRDSrca
{LOMDSIrCy
{COMpSrcy
{COmMESrcs
fcompsrcs
{compsrce
{coOmpsSrce
{compsrcs
{COmpsSrcs
{COmMpErce
{compsrcs
{compsrce
{compsrcs
<COMLSrCa
{cecmpsSrcs
{Campsrcs
{COmMpSrcy
CCOmMESree
<COmuSrcs
CCoCMpsSrcs
<compsrcs
{CCmpDSrcCa
{cempsrcey
{COmMDSrcsy
{compsrcse
CcompsSrcy
<CcompsSrcsy
CLOTDSMCa

T=1lys L=1+
rt=datas,
rt=-catas
rt=catas
rt-catas.
rt=datay
rt-cata,
rt=cataa
rt=catas
rt=catas
rt=aata,
rt=datas
rt=catas
rt-catas
rt=catas
rt=datas
rt-=catas,
rt=cdatas
rt=-datas
rt-cata,
rt-catas
rt=catas
rt=catas
rt=catas
rt=catas
rt=catas
rt-catas
rt=cdatas,
rt=catas
rt=catas
rt=catas
rt=cdatas
rt=datas
rt=-data,
rt=catas

< INDICES,

pic9>
051>
N34 >
G952
0802
gz1l>
193
Cled>
011>
N2x>
0128>
039>
040>
[} Bttt
054>
017>
012>
038>
C15>
026>
0X4>
nsz>
083>
01e>
0161>
0153>
G45>
044>
042>
042>
0143>
0142>
0141>
0140>

EXT STACK
EXT STACK
CONSTANT
CONSTANT
XT

IXT STACK
e¥T
ETRING
EXT
CXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
CONSTANT
CONSTANT
T

CXT
CONSTANT
EXT

oXT

EXT

EXT

EXT

EXT

EXT

EXT

=75
=10

CONSTANT

CONSTANT
STRIMG
=140

=1z

=190

INCEX=RT-DATANLS3Z2,

=4508

1

aB
70
3B
30
441
5 A
4E&
24
461
6F
6E
3F
4E3
4E1
4E2
4C1D
4E 2
36
4C1E
TA
4C1A
34
3C
4c1c1
4C1C2
IF
4D24
4D2
401
4D1A
60
6C
6B

6 A
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(RtData) FILE -
SET TRACE=13 * 1 to compile trazce alobalsy 0 tc omit them %
% copyrizht strinc %

(copyricht) STRING = WCCPYRISGHT by Tymehare Inrcrporated 1878735 2t
% Special stutf = ‘

(sionalsiz) CUNSTENT=105 % number of nestea sicnals allowed % 3t
(catchsiz) CONSTAMNT=T7EL X% number of catchohrases that can be invoked at

once % 3E
fsicsdiz) CCASTANT=123 % number of words din sicral frame % 3C
(catsiz) CCNSTANT=105 % number of worcs in catch frame % 3C
tstackcecsize) CONSTANT=10: % number of words in call stack descriptor % 3E
(ostksz) EXTERNAL CONSTANT = 46085 %Llencth of general call stackX 3F
(pstksz) EXTERNAL CCONSTAMT = 20% %lenath of pattern stack¥ -3C

Y%seeXEEP THESE THINGS TOGETHER == DONT ARG NEW DATA HEREewe¥
%eassUSEr reLath dataeeek

tcinit) EXTERNALS % current initials of user % 4A]
Zasesstring analysis stuffeass¥

(flLag) EXTERNAL _ 13 “the ceneral flac¥% 481

(pstack) FYTERMAL [pstkszl; “pattern stackl 4B

Yasseditine glecal variableses..%
“esatext eciting global vardiablesese?

(scncdir) EXTEFRENALS % analyzer compiler scan direction % 4C1¢?
{rpledid) EXTERNALS % psia of statement bkeino replazced 9n sc % 4C1E
# feor append T=string %
(sptrl) CXTERRAL C223 4C1C1
(sptr2) EATERNAL C213 4C1cC:
(nsabrt) EXTERNMALY % kyte pointer for stetement being constructed?
4C1C
%“ass0ften Lsed woOrk aresSsssi
(suork) EXTERNALS % string readince work area ¥% 4D1
tsworkl) EXTERNAL [e£33 4014
(stcwrk) EXTERMNALS % strine construction work area % 4Dz
(stcwrl) EXTERNAL [&1J3 4024
%eeaset comrmandt and aptstr routineese?
(mocdeset) EXTERWNALS % option set % 4E1
(meceshift) EXTERNALS % case set % 4F¢
(mkrstay) EVTERNALS “true if do net mcve markers¥% 4g3
(clmpty) EXTERNMALS “reset value for clchne stocky 4EL
% accessed in stoatement construction¥
(clchrg) EXTERMNAL STACK [3c1; ¢
% ceneral call stack + stack descriptor¥%
{sysostk) E¥TERNAL [sionalsiz*siosizli % sicnal in proaress stack % 61
(sysge) EXTERHMALSY % absolute end of signal stack % &E
(syscstk) EXTERNAL Ccatchsiz*ecatsizls % catchphrase dnvoked stack % &(
(sysce) EXTERNALY % absolute end of catchphrase stack % 6L
(ostkdesc) EXTERNAL [stackdecsizels 34
fastack) EXTERNAL Costkszlj : EF
% DECLARE®s ¥
(sar) EXTERNAL STRING [Z00017]3 % D0 NOT USE =used by string
primitives® T

DECLARE EXTERNAL
% sicnal info-- keep in this order! do not add withcocut chaneing
runtime! %
sysfrme % current siznaler®s PORT ID %
SYSZSCoe % "W wM csyed co=-loc from his-steack frame %
syssite % sianel value¥%
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syscteos % sional tyce %

Sysalfe cyea3dy svysgbe % sianal arcuments %

syscrts ¥ previcus catchphrazse pointer = for nestinc sicnals? search
startine Locetion. set in syshelpe wusec in loopinc cver catchohrase
steéck X

svshnts L, stock zedirter of fetinm of the stack for sicnal
croporation: may be sysbtme or may be hicher on the stack if the ance
of proposaticn is te be restricteds cfe. systrm¥%

syssctks % stack pointer to bas of signallinu stack %

nestscany % used in syscine set in sysctne popsice FALSE => not a
nestec signal. TRUE => nested signal. %

sysane % sicnal in progress on current stack: also the number of the
current sianal since the top signal for a particular stack is the one
in preuress %

tsyseny % total number of siunals in procress in system %

sysinfo« & the adodress of the current sicnal on the signal stack %

catchphrase info %

syscrmry % catchphrase parameter %
systiccas % termiation Locations alobal fcr systrm %

stack ceinters toc catchphrase stacks %

sysctchalls ¥ centains peointer to system catchohrases syscatchs on
cetchehrase stack %

ayscpes U opointer to end ¢f catchphrase steck (dynamic erd) ¥
syscrte % pointer te current catcheohrase frame %

cstack pointers to sicnal stacks %

syscots % current sicnal stack top mointer %

stack pointers to call stack(s) %

ccstacks % stack pointer to bottom of "srevious™ current stack %
sysbtme % Dottom stack frame ID for catch searches: a stack pointer
te the -mcttom of the current stack %

savebtme % used to save sysbtm around calls on siarestore ¥%

syscsey % pointer for (current) stack ends used by sysectn %

inter-rrocedure/coroutine comrmunication clehals %

sysfctns % TRUE 3if pcall comes from sysfctn (CONTINUEs SYSHLFe etcael?
FALSE otherwise o

syshfoy % flao for sfgnal routine = to set sysbot to restrict sicnal
agropocvations. TRUE only for NOTE{unwind cr returnl. Otherwise false
=> use sysbtrms Used in SYSHELP %

syshkecens % wobal flaag fer syshelp/sysctn communication ¥%

sceneral oclebal variablecaseas?

Linlink = 0y % =stack pointer to astack (if there is more than one
stack) or 94 %

svshlps % port 12 for HELF %

sysabte ¥ port 1D for ABORT %

sysresy % port ID for RESUME %

sysrots ¥ port ID fer NCTE ¥

sysinve % cort 1D for INVOKE %

syscaons ¥ part I0D for CONTINUE %

% === %

startupy % FEF for startup procedure %

recovers % REF for recover procedure %

b ===

syswhvy % vlckel for runtime error reasor strinc address %

csyslecy % runtime error lecation ¥%

sysriny % flezos "recover-in-procress" see sysrcv %

sysetcy % error-type coce
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(orocrambuce stkeverflows uncauchtabort) %

N -
SYSZ0onye
syszito
SYsSza?2y

tencalsave,

'y

szved SIGNAL for uncaucht ABGRT %
" tcr SIGRALTYFPE %

tvs7 :3e Syszabe % " for arcuments %

temomretsaviy

srisavli 14,
srildy ¥ te
srz:1E8y % to
drpcat = 04

va
=3

o

to oreserve al in pcall ccde ¥

% to crecserve are~ in pcall ccce %

to preserve registers 0-13 in pcall coce %
reserve recgister 14 in peall ccde ¥

reserve register 15 in pcall ccde X%

%+TRACE% % trace olobals % :
systen=Cy % TRACE EMNABLE FLAGs set true to trace %

systfa=o0
systifns
systrecy
systmca
systeons
systete.
systcky .
systrls
systtr,
Y +TRACEY
TeesOther w
NEs [EN
DECLARE EXTERN
Ycollecter
Lngflas

L]

L
]
£
#
o
n

-
e

% trace code flage TRUE if trace 9n procress %
TRACE .CATA file jfn ¢ in Left half %
trace.cata file pace count ¥%

mode bits %

core page number to store trace data into %
RFCREJN peinter into systpn %

jostm clock reezcing %

place to save 1 %

teletyne output jfn/flag for trace %

ork areassss?
“cells for FETWEEMN construct®

A

L

sortery
“true if Llencth is consicered befor value in sort%
(btwstk) EXTERNMAL STACK [C103;5
%esesnet stackeee?
DECLARE EXTEERENAL

spsk = %epsky % spec stack pointer ¥%
spskl=z ispske ¥ initial pointer %
R1CZ2 T« L2023 hif2]le L4l 2 bsl2 1«

spskt =

cleizr,

&hEs % top of spec stack %
“esscorresoonaence Listeee® HFASSEDY
DECLARE EXTERNAL
clheadla 1,
elistaddr.

7

“headery see clhdir record%
waddr of allocated cerress. List block¥
currert size aof clist bplocki

cletac=ftclheaci %adcress of clist header}
%2 L10 LIST rurtime clooals X
DECLARE EXTERNAL lstzeares blelsts
{blestk) EXTERNAL STACK C101335

FINISH of RtCata

TB14

7814K

7D
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taplelm)
{apsubl)
tble)
fckdesc)
(elc?
(freeln}
tfrelst)
fgetlst)
(lLedalc)
(Ledr)
(Ledubw)
tledval)
(Lreadb)
(Lseth)
(Lstrst)
(tmakelm)
(nulist)
(rdlelm)
(setllen)
(sysflLl)
twrlelm)

T=-Sep=7% 11300

{compsrcse
{CcOFpsrcs
CCOMPpSrcs
CromusSras
{compercy
CCOmMLErcy
CCOTRSTCa
{cempsres
CCOMPErCcs
{compsrcs
{compsrcs
{compsrce
fcompsrce
fcompsrce
{COmMDSrCe
CCcCmpsSrce
{compsrcs
{compsrcye
{compsSrcs
{compsSrcse
{compsrcy

T=1+ L=14

rt=Lrpe
rt=Lrps
ret=Lrpe,y
rt=Lros
rt=Lroce
rt=lroe
rt=trpe
rt=Lrcae
rt=Lrps
rt-Lrps
rt=Lrps
rt=Lrps
rt=Lrps
rt=Lrps
rt-Lrps
rt=Lrps
rt=Lrps
rt-=Lrps
rt=Lrps
rt-=Lrpy
rt=Lro.

013>
15>
G5185%
5321>
L17>
G238
L6702
DEL2>
c71>
UEE>
Ce8>
067>
0727>
c728>
(e43>
0348>
0eE>
07>
a701>
072>
07832

< INDICESs

LOCAL
LOCaL
LCCAL
LCCAL
LoCAL
tacel
LOCAL
LCCAL
FIELD =-
RECORD
FIELD -
FIELD =
LOCAL
LOCAL
LOCAL
LOCAL
LCCAL
LOCAL
LOCAL
LOCAL
LOCAL

INCEX=RT=LRPaNLS329

1

subfields

18

1

10
11

16
12
15
18
17
4E3
4E
482

481
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FILE Li0Lrp % (3rcsubsysexll0s) or (arcsubsysesl10%,s) to (L104Ll10Lrpe) %
ALLOW?
% L1C LIST PUNTIME PACKAGE (part of L1IORUNTI™E) fer POP-10 %
% Internzl Fermat ¥
% The drnterrna. FOFP=192 tormat ot & List ds:
storwa
List! XKD Maol
Lecl (lList element descriptor)
LedM™ %
% Where storwa s a runtime packace word that is used to indicate if tand
where) the List resides irn allocated storace. # value aof zero means that
the List resides in declared storace or has not been referenced. In any
case Y cesicnates the number cof (followinc) words that may be used for
elementse.
Another value storwd means
The acdress of the List t(9tself in allocated storage)e.
The ericinal list«M stays even tho the max is Larcer. It is in the
allocatecd Liste® The listeL and the allocated Llist.L are the same and
indicaete the lencth.
%
% Definitions %
REF bBleclsti % r~eclarec 4in LlO0datas %
(lecr) RECCED % PUP=10 Llist element descrictor¥ 41
lecval T1gl. %zidcress/value of element™
lecubvl lecdtyr[ 32y lLecpits[2] ls % type and user bits %
lecato [1237 Selement space zllecated it TRLEX
DECLARE EXTERNAL COMNSTANT % descrintor types %
%

lnull = 0 NULL

Lintea = 2 INTEGEK

Lstrin = 2 4 STRIMG

LList = 4 LIST

lbLaock = 1 FLCGCH

%

ldescr = 101 ¢« % CESCRIFTOR == never storecd as type %

Llnewce = 100 § % NUWDESCRIPTOR == never stored as type ¥
DECLARE CONSTANT

nullcesecr = 523

% Leavel = ¢ %

% Lectyp = 0 %

% Ledale = € %

DECLARE CONSTEANT
blkacj=0y % result of aetblk plus blkadj is first free word in kElock %
Lsther=1ls ¥ number of words in List hesoer (stowrd) %
storwd=18My % incex to acet storwd %
Listmx = 120y % 2 times max Llist size (= 60 ) %
blLesiz=303 % dnitial size cf constructicn wcecrkspace %
(nulist) % set & List or sublist to NULL %
PROCELDURE (
list REFs % address of List %
subListy % hoolean: TRUE 4f elye2 or FALSE it entire List %
ely €2) 3 % nullify el thru e2 3f sublist=TRUE ¥%
% 1f msublist" d4s FALSE. effectively sets List.L toc zeros Ctherwicses
discarcs elements "el" throuch "e2", shifing fcrward any elemerts behind
theme sritten so rulist(listsFALSE) will work 't %
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LOCAL
ie % element index ¢
nlencthy % rnew List Lenath &
alist RFFy % ellccatec List zcddress %
tone * Rinkect zleleoment te celete %
botsy % lowest
IF List,L =0 THEN RCTURMNS % con*t waste time %
IF sublist THEN 2IZSIN not _ MAX(lsel)s top _ “INteZ,listelL)s END
ELSE ECGIN hot _ 1% top _ Llist.L: END;
nlencth _ bet-13 % rumber of elements in Lower segment %
% free all allocatec storage in the elLements tc be elLiminated %
FOR i _ bot UP UNTIL > top DC
IF top ¢ List.L THEMN % move down tcp elements %
SEGIN
Wwrlelm(Elists Lnewdes ralelm(ilistsy TRUE s tonp+l)s TRUEs 333
BUMF top?
BUMP nlenath; % cne more reel element %
END
ELSE
BEGIN
IF (Zatist _ Llistlstorwdl) = 0 THEN Ralist _ &List;
freelmtalisti 1) % free elements %
ENDS
List.L _ nlenctrj
IF listlstarwc] 4 0 THEN % allnecated List to tazke care of ¥
QEGIN
falist _ ListLstorwdls
alisteL _ nlencth; % set Lencth both places ¥%
Lstrst(tlicste Z2alist)y % move back if possikle %
END 3
RETURMS
ENDa
trcdlelm) % reac List elements return cescriptors element value %
PROCEDURE (
List REF, » acdress of List %
deletes % boclear! cdelete element §f true ¥%
index % List elerent index % ) 3
% neturrns the cescricter and value (descrs valLe) for (addr of L10 strings
Liste aor bleock: or intecer) of element "index" of List "Llist". 1t vdeleten
is TRUF, the source element descriptor 9s replzced with a null cescriptor.
The elerent itself dis lefts This 4s hcw a "MOVF" is done., %
LacaL
cdescry ¥ the descripter %
valuey ¥ the value =
alist RTF; % the adcdress of Llist elements %
IF (Ralist _ listlstorwdl) = 0 THEN &alist _ 2Zlist:
IF incex NOT IN [lsalistel] THEMN RETURNCnulldescrys0);
descr _ alistlindexl 3
IF descrsledtyp = Linteg AND descrsledalo THEN
value _ [descra.ledvall

ELSE
value _ cescr.lecvel ;
IF delete THEN
alistlircex ] _ nullcdescrs

RETURMN ( descrsy value )3
ENDe
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(wrlelr) % write List element %
PROCENURE ¢
List REFs % List acaress %
tynes % shows what type 'value'® is %
valuee % tre vaelue 9tselt ¥
replacey % btoolean: TRUE= steore in Llistlindexle FALSE= append %
incex) § % Llicst clement ineax %
¥ If "replece" i¢ FALSEe appends element of tyre "type" ancd value "value®
te List "lList". Otherwises reclaces element Yincdex" with it. Written so
tkat the +5fth arcument (incex) may be omitted 9f replace=FALSE %
LCCAL
alist REFs ¥ address of List elements %
9 ¥ List element index %
sizey % size of new List %
myincex; % real Llist element index %
%“ carrot touch irdex if not providec ! %
IF t&alist _ Listlstorwdl) = 0 THEN Ralist _ &Llists
CASE replace COF
= FALSE: % not renlacing an element %

BEGIN
IF zlists.l >= alist.M THEMN
BECIN
IF (size _ MAY(blesizy Listelx?) ) > Listmx THEN

sysrcvipcroarambudse $"excessive List overflow", sysclr()};
CRSE &list OF -
= fkleclet: % upcate &Llist after len changes ¥
EEGIN .
setllent &listy size)s
ZList _ &blclsts
FND:
ENODCASE setllenii&listy sizelds
IF (8aldst _ Llistlstorwdl]) = & THEK &alist _ &Lists
ENDF
EUMP alist.L 3
IF &alist # &Ll3st THEN ListeL _ z2listals
myincex _ alist.lL 3
END S
ENOCASE
SEGIN
CASE index CF
<= Listl.L: % replacine an existina element %

BEGIN
freelm (alistlindex1) i
myindex _ index;3
END 3
ENDCASE % extend Llist up tc this element and then append %
BEGIN

FOR i_ListeL+1 UP UNTIL >= index DC
wrlelm(slisty Lnulls 0Oe FALSED)S
IF (8zlist _ Llistlstorwd]) = 0 THEM Raldist _ RList;
% alist may have changed %
REFEAT CASE 2 ( FALSE); % do the arpend %
ERDS
END 3
alistlimyincexl _ makelm ( types value ) 3§
RETURNS
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ENDa
(setllen) % set List (agllocated) Lencth %

PROCEJURE

List FEFy % List acdress %

size); % desired size X
LOCAL

79 % List elment dncex %

aliast RCF,

nList REF: &% for new List %
% makes sure that Llist has max Llencth fsizet® ¥
IF (&alist _ Listlstorwdl) = ¢ THEN &alist _ & Llist:
IF alisteM < size THEN

SEGIN

tnlist _ getlstisizels

nlistel _ alistalsi

FOR 4_1 UP UMTIL > alist.L LO

nlistfid _ alistlils:
Listlstorwdl _ &nlists: % fix uo stowrd %
CASE &alist OF
=fblclst: % frem corstructior worksparce %

BEGIN
frelsti{&rlelst);
ihlelst _ &nlist;

LD
= &Llist: NMULLY % just moved to alocated sto %
EACCASE
frelst(sal st}
END 5
RETURw S
END
(bhle) % Lecin list construction (initializatien) %
PROCEDURE $ ’

% push current List constructicon state ana besin a new List. The List
built in alloczted storaces but may not stay trere. See telc)s %
PUSKH Eblelst OM blestk!
8blelst _ cetlstlblesiz)s
blelstel _ G5
RETURNS
END =
(aplelm) % aprenc List element (to constructien wcrkspace) %
PROCEOURE €
tyney % cshows what type *valuet is %
valuels % tnhe value to be storec ¥%
% Appencs element of type "type" and value "value" to Llist “n List
constructicn workspaces %
wrltelm(sblelsty types values FALSED:
RETURNS
ENDa
(apsubl) % appenc subklist (or entire List) to construction workspace %
PROCEDUREC
flagse ¥ determines moae! see below for mearinc %
List REF, % address of source List ¥
ely €2)3% % use Listlel] thru Listle2] %
% flaas
cit %58 :
0 - acrend only elements el throuaoh e2 of Llist to tte worklist

is

1
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1 - arpend 2Ll elements of List to the worklist

1 - velues of scurce elements are storec as intecers

_ % appenas the sublist el thru e2y or the entire Listy to the censtruction
workspacea. Flaas indicate copy/move and sublist/all modes. %
LOCAL ,
cescry valueys ¥ fcr element bhegin appended ¥
topey % Last element to appena %
iy % Llist element dindex %
IF flacs «A 1 THEN % means append whole List X%
EEGIN
1.5 33
top _ Llista.lj
END
ELSE
BEGIN
§_ MAEXUleel);
tor _ MIN(ListelLs £2)%
EMD 3
FOR § UF UNKTIL > tor [0
BEGIN
cdescr _ rdlelm(Zlisty flacs «A 2 % move %y 1! valuel;
wrlelmt Tblclstse IF flags «2 8 THEN Llinteg ELSE IF flaus «A 2 THEN
lnewde ELSE Llaescre 1F flaces «A 8 THEN value ELSE desers FALSE):
END:
RETUR®™ S
END .
telc) % enc List construction ang store List somewhere % s 1
PROCEDURE ¢Llist REF): % List acdress cr zero %
% If arcument "lList® 95 present (f.2+ non=-zercly stores List in List
constructicn werkspgace as List "List" ana relezses the worksnacea
Otherwises simeoly returns zddr "weorklist" of arg recponsibility fer List din
Warkscaces %
LOCAL
descre % a new cescriptor %
i3 % List element dindex %
descr _ 03
CASE &list CF
=0: % just return the workspace address %
EEGIN
cescre.lecval _ Efblclsts
descr.ledale _ TRUE}:
ENDS
ENDCESE
SEGIN
list.L _ blelst.ols
lstrst(slists fhlelst)s % return List if possible %
cescralecval _ &lists
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POP &
descr
RETUR
EMND .
tlLestrst)
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ENDS

lestl TN Shliclst:
Liists

«lectyp

vlcescrds

“ restaore

PRCCCDURE o
List REFs %
alist FEF)S

% move the List in

storage for

LGCAL
is

=

£

‘vt I return to ceclored storege it rossible I 13

deceerece List &

Tl
w0

&

lloecatec Llist %
*alist? to *lList? if it will fite if moveds release the

falist* %

% List element dindex %
CASE list.™ OF

Glistel:
IEGIHM

listlstorwdl _

% can move it %

a3

FOR 9_1 UP UNTIL > alist.L DO

aldistlils

ENDCASE Llistlstorwgl _ $alist: % point to it ¥%

Listl il
frelst(ialist);
END s
RETURN
ENDa
{makelm)

ty
va

% maec new List element c¢iven type and velue % 1¢
PROCEGURE

Lue REF )

-

L

%

osey % shows type of value provided %

the value cepencos on typesy see case stmte %

% makelm makes a descripter for a rew List elerents dincluding allocating
storage and cooyins datae and returns it. %

LOCAL

descr_0Os % the result ¥%
“ List element incex %

T
si

zey blEkzcr

CASE type CF

1

I

Lnewde: %
IF ckdesc

a
¥

L

o

size anc acaress of bleck nbtainea %

value is a new cescriptors just use it if ok %

(

fvalue ) THEW desecr _ &value

FLSE sysrcvigroorambuce $"bad new=descriptor for Lists makelmv,

sysclr(}))

.
¥

Lrull: % value daroreds he wants a null e lement %
cescr _ nulldescr 3
value is existing element descre. cony it %

Ldescr: ¥
2EGIN
descr

mak;Lm (

Zvaluesledtyps IF &value.ledtyp = Lintea AND

Sfvalueosledalo THEN [Rvaluesledvall ELSE Rvaluesledval) j;
cescra.ledbits _ Rvalue.ledbitsi

ENDS
tinteg: %

FEGIN

Blkacdr _

value is 36 bit integers. check size etc. %
IF Svelue NOT IN [Os 18#]1 THEN

setolk € 14 Lstzone ? 3

IF bLkadr=0 THEN ABORT(Listspsces $"exceed LTST allocation zone")i
Chlkadr+blkaadjl _ gvalue 3

descr.lecval _ blkadr + blkaoj 3

descrelecdtyp _ Lintea 3
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descre.ledalo _ TRUE 3
F.h O

ELSE
SEGIN
cescralecval _ tvalue 3
descrelectyr _ Linten &
cescralenzlo _ FALSE
= Lstrin:z % value is string adcress. copy the strinc ¥%
AEGIN
tlkacr _ getstrincg(value«Ly Lstzone):

*[blkadrd*x _ =xvaluex j
descr.lecdval _ blkacr 3
'

cdescro.lecdtyr _ Llstrin
cescreledalo _ TFUE 3
END 3
= Llist: % velue is Llist adodress. copy entire List!! %
FEGIN

blkacr _ oetlst(value.l) 3
Chlkacdrl.L _ valuelslL?
FCR 3 _ 1 UP UNTIL > wvaluesl DO
[hlkaer+il _ rmekelm ( ldescrs valueliZ )

descr.leaval _ tlkacrs
cescralectyn _ Llist 3
cescre.lecale _ TRUE <
END §
= ithleoek: % value 95 bBlock z2ddress (adr of word with size) copy %
FEGIN
size _ valuel-1J.tlklencth =1 3

blkadr _ cetblk ( sizey Lstzone ) 3§
IF blkacr=0 TEHEN AECRT(Listspaces $T"exceea LIST allocation zcnem™};
Elkacdr _ blkacr + blkadis
FOR 1 _ 0 UP UNTIL >= size DO
Colkacr+il _ velueldid 3

cescro.ledval _ blkaor 3
descreoledtyp _ Lbleck 3
descr.lecaloc _ TRUE 3§
END §

ENDOCAEE sysrcvicrocrambusgs E"kead type nivern to makelm", sysclr());
RETURM ¢ descr ) @
END w
freelm) % free ary stcrace zssociated with adven List element ¥% 1L
PROCEGQGURE € descr ) § % the List element descriptor %
% frees any allccated storace zsscciated with this element %
LOCAL
btlkacdry » accrecgs of block to free %
IF descreledalc THEN
CASE descreledtyc OF
= tinteg!
BEGIN
blkadr _ descrasledval - bBlkadj 3
IF freeblk ( blkzars lstzone ) =
cezlleccate a List"y sysclr())s
ENG 3
Lstrin:
BEGIA

0 THEM sysrcviprocorambucs 3$"cannot
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blkaar _ descr.ledval 3
freestrinc(blkadrs Lstzoned;
EMD 3
LList:
SELIM
nuldist  cescrelecvaly FRLSE ¥ 3
trelet(ocecscr.ledvall)s
ENDS
= iblogk:
BEGIN
blkadr _ descrasledval 3
IF freeblk ( blkadr=blkadjs Lstzone ) =0 THEN sysrcvi(programbuge
$"cannot deallocate a List"y sysclr()};
END 3
ENDCASE sysrcvi(programbucs $"bad type aiven to freelm"s, sysclrt());
RETURN(nulldescr)s;
ENDe
tckdesc) % check List element descr for reasonable values % 1¢
PROCEDURE ¢ descr ) 3
%“ckdesc checks a List element cescriptor to see that it meets some
criterias for example that the type is in range and the *tac bits zre
reasonable. ckdesc returns true if all is wellsy false otberwise. %
I1F descr.ledtyp NOT IN Clnulle LList] THENM RETURN € FALSE ) %
%one could check zdadress rance decenainag on Lccal or alobal ceclared vs
allocateo storzae. %
% one ceuld ckeck to see that no unused bkits are on. %
RETURNC(TRUEY S
END o
taetlst) % cet a storage hlock for a List % i
PROCEDURE (€size)3 % number of List elementss max %
% Uses cetblk te obtain bleck &f storage *size®+1 words L-ng %
LOCAL =Bdr REFS % adcress %
gadr _ cetblk( size+l + Llsthdrs Lstzone);
IF Radr=0 THEN ABORT(Listspaces $"exceed LIST zllocation zone™l;
fear _ 8&adr + tlkacd] + Llsthdr;
aar.mM _ sizes
RETURN(Racr):
ENDs
(frelst) % free ar allcocated list element % 1i
PROCEDURE (List REF){ % acdress of Llist %
% Uses freblk to free up the allocatecd block of storace %
IF freeplkt &L9st - Lsthdr = blkadjs Llstzone) =0 THEN sysrecviproarambuas
s"cannot deallocate  List"y sysclr()):

1]

RETURN
ENDe
flreadb) % read user bits from List element cescr % 1

PROCEDUREC
List REFs % List adress %
index)i % element index %
LOCAL
descry
alist REF;
% return compocite types user bits %
IF (%alist _ Llistlistorwal) = 0 THEN 8%alist _ glist:s
IF dndex NCT IN [l1salistel] THEIN RETURNCCG) s
desecr _ alistlindex 13



(Lset:) % set user bBits in Llist 2lment descr ¥ 2
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RETURN(cescr.ledubvy cescr.lechits);
EMD.

Lo |

PRCCECURE (

List REFa % lis =cdress %

incexy * element incex ¥

vatiuely % rnew Loer=bits value %
% stoares new vilue Sn uwser bRitse return TRUE §f Gx %
LOCAL

alist REF3;
IF tRalist _ Llistlstorwocl) = 0 THEN &alist _ &Llists
IF index NOT IN ClsalisteL] THEN RETURNCFALSE)
alistLindexJlsledbits _ values;
RETURN(TRUE)S
ENDa

tsysflLL) %Free Local Lists. Call produced by "NULL-LISTS"™ % 21

PROCECURE(

ptr REF); % adcdress of array of local Lists %
% L10 compiler produces a call to sysfll for NLLL-LISTS statement. The
araument is the address of an array of M relative List Llocaticns in the
calline procdures AlLL those Lists are nulleds & zro ends the array. %
wHILE ptrago LD

BEGIN

nulist( ptreRH + [MJsRHy FALSE)}S

SUMP gptrs

CND S
RETURNS
ENDe

FINISH L10LRP
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(alostk)
(apachr)
(apblnk)
{apechr)
tarsr)
(apstore!
tantstr)
(uscom)
{asrref)
(astruc)
tbfs)
(bits)
(bpadr)

(bpbitpos)

(bpindx)
tbpsize)
(bptabt?
(bptctn)
(Eptinv)
(bptrcv?
(bptres)
(botrtn)
(cpttrm)
(bec)
(cytectr)

(callstksize)

tcatch}

tcetchnam)
(catchnan)
{catchname)
{catchname)

(catenc)
(catfrm)
{catlac)
(catmrk)
(catown)
{catp)
(catprm)
{(catrtn}
{cats?)
(catsiz)
(catstk)
tcattloc)
(cct)
(cetf)
(charno}
(chbmty}
(chbptl)
(chbptr)
{(chpair)
(chrct)
(clbuff?
(clccl)
tclcc2)
tclent)
(clasr)
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{compsrcs
<compsSrcy
CCOmMpSrcs
{LOoOrnsrcy
CCmMNSrca
fCOrpsSrcs
CCOMpsSrey
CECTDSrCy
CCampsrcs
{caompsrcs
{COompsrce
compsrcy
{compsrcs
{compsrcs
{compsrce
{compsrcs
{compsrca
CcCompsrcse
{COmMpSrcCe
<campsrcse
COmpsSrie
compsrcs
{COompSraes
{compsrca
CCOompsSrcs
{COmMpsSrce
CCOomMpsErce
{compsrcse
{compsrcey
{COMDErCy
{COCmpsSrcs
SCCMEDSrcs
{compsSrcs
{cempsrcy
SCOmMCErcy
<COmDErcCs
{COmMpSrca
£cCompSrcy
<carpsrcy
<COmMpDSrcs
{roOmDErcsy
{cecmpsrcy
{cempsrcy
<Compsrcs
<CoOmMpPsErcae
compsrcse
{CCMpPsSrcy
{compsrcs
{compsrcsy
{CORMESrcse
<compsrce
{COmpsSrce
{CORESrcy
{COmpsSrcy
{cemosrcy
{compsrcy

T=1s L=1,
rt-meins
rt-mains,
rt=main,
rt=maine.
rt=maina.
rt=maine
rt=naine
rt=maine
rt=maine
rt=mains
rt=main,
rt=mainsy
rt=maing
rt=mains.
rt=mains
rt=mains
rt-mains
rt=mains,

‘rt=mainy

rt=mains
rt=maine
rt=mzing
rt=mains.
rt=-maine
rt=madiny
rt=main.
rt=mainy
rt=mains
rt=main,
rt-=mains
rt=mains
rt=mains
rt=mains,
rt=main,
rt=maine
rt=mains,
rt=main,
rt-mains
rt=mainy
rt=mainse
rt=mainse
rt=mainy
rt=maine
rt=mzin,
rt=mains
rt=mzine
rt=maine
rt-main.
rt=mainse
rt=main,
rt=mains
rt=mainsg
rt-maing
rt=mains
rt=main,
rt=mains

< INDICESs INCEX-RT-MAIMSNLS$S.

035412
32893

D70E>

16622
n71e>

65%8>

02542

leld&>

0548>

012495
0997>

039202
04302>
04305>
04303>
04304>
64301>
035345
022845
02294>
G2285>
G2403>
g2zs9>
016E>

G1sze>
03SSE>
02145>
01613>
016062
G1625>
022632
(20455
02044>
020435
03633>
02317>
058472
023082
02047>
g2C46>
g20293>
03634>
02048>
01115>
01117>
01e67>
04292>
0588>

016603
0737>

010782
014363
01427>
014282
01432>
014%0>

> 1
FROCEDURE 5J1
LCCAL 60
FROCEDURE &N
LOCAL aH
LCCAL 8a
LocaL 8H20
LOCAL 6E
FRCCEDURE Bd
LCCAL BA
FROCEDURE 8uW
LOCAL 9E
EXT 31
FIELD - 18 4A1
FIELD = & GAG
FIELD = &  4A2
FIELD - € 4A3
LOCAL S5E1D8A1
LOCAL SE2E7
LocaL SE4F3
LCCAL 5e2
LGCAL SE3ES8
LOCAL SE4HEE
LOCAL SESF
LOCAL 6A
RECOPD 4 A
EXT CONSTANT =20008 SA44A
CATCHPHRASE BEE21
LOCAL SETAI1
LOCAL SE6AL
LOCAL SF3Al1
LCCAL 5F24A1
CCNSTANT = SASC
CONSTANT = S5A58B
CONSTANT = 5A5A
CONSTANT = S5A51
CONSTANT =7 SASH
REF SF4cC
CONSTANT =4 5A56
CONSTANT =4 SASE
CONSTANT =3 SASD
CONSTANT =10 SA5L
CONSTANT =9 5A5J
CONSTANT =5 SASF
FROCEDURE 90
FROCERDURE gpP
LOCAL RG1A
EXT CONSTANT =440700000001B 3¢
LOCAL 8G2G
LOCAL BG
LOCAL 8@
FROCEDURE oN
FIELD - 18 4H5
FIELD - 12 453
FIELD = 12 4Ca
FIELD = 9 4H1
LGCAL &F



BLPs

telfixed)
(clfnol?}
(clfna2)
{clhdr)
fclistr}
telly
(clmax)
(clstl)
(clst2)
(cltvped
tcmpstr)
(comzas)
(cpfse)
{cpysr)
(dalostk)
(cptr)
(aroaped)
tempty)
tendadr)
(endark)
(endfil?
{errmsbase)
lerrmzc)
fesc)
(fechcl)
tfrcecm)
(fmfill)
{fmflnat)
(fmjstfy)
(fmlgcl)
(fmncols)
(fmovrf)
(tmosan)
(fmsane)
(forward)
(frmtctrl)
(fxswork)
thashk)
{(incark)
{krs)
{Lidset)
(Ll9start)
{Ldchri
(Lsh)
tLlst)
(mask}
(mkbptr)
(tmvbfbt)
(nemap)
(notrce)
(notrcell
(nullcn)
(openswork)
(orizcin}
tacall)
{peclerr)
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CCLOMDSrCe
{COMDSrCa
{CaOmMpsErces
{compsSrcs
CLOmMpPSrcCy
{compsrey
{compsroy
{CcomnErcy
CCOMpSrCs
{compsSrcs
{COMpErcs
ccompsrcy
fcompsrcy
{comDsErcs
compsrcs
{COompsSrcs
{COmMpSrcs
{camrpsrcy
{CCmpSrcs
{Cempsrcy
<comDsSrcs
{COmMPpSrCe
<compsrcs
<cOmMpsSrcs
CCOMpSrces
{CceCmpErcs
{COomDSrcs
{COMmMpsSrcs
{COMpErcs
{compsrce
CCCmMpsSrce
{compsrce
{compsrcs
{cnmosrca
{corpsrcy
{CompsSrcs
<compsrcs
CCOMRPErcsy
{COoOmpsSrce
<compsSrce
{COTRSrcy
CCOomMpSrce
<compsrce
<COmpsSrcs
compsrcs
{COrFpSrcy
{compsrcs
Ccompsrce
<CCOMPSErcy
<COmpsSrce
fcompsrcy
<CcorDsrcy
<CoMpErce
{compsSrcye
CCOMDSrcCe
CCOMBSrce

T=1e L=1¢
rt=mains
rt=mains
rt-=maine
rt=mains
rt=mains
rt=rains
rt=mzdins.
rt=mains
rt-=mains
rt=main,
rt=mzine
rt=rmaine
rt-mains
rt-maine
rt=mains
rt=maine
rt=mains,
rt=maine
rt=mains
rt=maines
rt=mains.
rt=main,
rt=mains
rt=main.
rt=mains
rt=main,
rt=maine.
rt=mains
rt-=mains
rt=mains
rt=maine
rt=mains
rt=maine
rt=mains
rt=madine
rt=madiny
rt=mains
rt=main,
rt=maine.
rt=raine
rt=main,
rt=mains
rt-=maine
rt-maing
rt=main,
rt=main,
rt=main,
rt=mains
rt-maine.
rt-madins
rt=mains
rt-mains
rt=main,
rt=main,
rt=main,
rt=main.

< INDICES

014295
01433>
014345
014312
01424>
614302
04281>
014252
01426>
01435>
06765
672>
01137>
6725>
04014
05462
c2028>
042%1>
040072
Q10622
G42S5
01E12>
017443
0174>
0422>
02439>
02434>
02447>
02433>
024 36>
02432>
L2441>
C2438>
N2437>
91511>
024312
01011>
012%9>
gl1cs6>
276>
09>
01723>
01e40>
03589>
63590>
038C3>
0863>
012243
03348>
03415>
0342753
04293>
0476>
042%54>
62z211>
03>

INCEX=RT=-MAINLNLS3:S,y >

FIELD - 1
FIELD = ¥
FIELD: = 7
RECORD
RECORD
FXT CONST
EXT COMNST
FIELD = 3
FIELD = 3
FIELD - 6
PROCEDURE
FROCEGURE
FROCEDURE
LOCAL
FROCEDURF
FROCEDURE
COMNSTANT
EXT CONST
LOCAL
FROCEDURFE
EXT CCNMST
EXT CONST
LCCAL
LGCCAL
LOCAL
FIELD =
FIELEC =
FIELD =
FIELD =
FIELD =
FIELD =
FIELD =
FIELD -
FIELD = 1
EXT CONST
RECORD
FROCEDURE
LCCAL
FROCEDURE
LoCAL
LUCAL
LOCAL
LOCAL

REF

REF

LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL

EXT CONST
FROCEDURE
CXT CGNST
LOCAL
LeCAL

N g b b DD e

ANT =3
ANT =8¢
[

G
==10000C0
ANT =0
ANT =-1
ANT =1408B
o

ANT =1
ANT =0
ANT =2

2

4G5
4H2
4H3
4H
46
466
4G7
461
4G2
4H4
8L
8K
gs
ap
542
98
S5A3A
3D
5G3F
9y
3E
3C
51
68
74
4K7T
4K3
4K9
4K2
4K 4
4K1
4K8
4KE
4K5
3K
4K
9F
8u
91
£C
584
563
8F
581D
5B1F
5C2p
8AG
8s
SD1ETH
SB6D111
SR6CSI
36
78
3F
SB6D
586D12E
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(pcloap)
(pclpend)
(nce)
{(nid}
tpeopsic)
(port)
(pert)
(rcosh)
(rcpto)
(rdummy)
(repchr}
(repet)
(repstr)
{respas)
(rhf)
{(rins)
{rinstl)
{rinst2)}
(rnamef)
(trnameh)
(rnul L)
(rpog)
(rsdb)
(rsia)
(rstsk)
(rsuc)
(rsuc)
(rtf)
(rtorgin)
(savpos}
(schars}
(scnlft)
tscnrkt)
(scp)
tsdbhal)
(sdbhead)?
(scarb)
tscbot)
(sgcat?
(sfrm)
(sag2)
{s5c383)
(sac4)
(scgca)
(saan)
(sgatp)
(sanst)
(sgsig)
{sgstk)
{sigrestcre?
(siGgsave}
(siasiz)
{(sinit)
(sqtosid}
(slenath)
tslnath)
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CCCMDSIrCe
CCOMPSrca
CCOmMPErCe
<COmMpSrcs
CCOmMpSrCy
CCOTESrcs
CCOMEpSrs
{COomMpsSrcs
CCOMpSrce
{compsrce
{compsrce
<compsrcs
{compsrce
{COmpsSrcse
{compsrce
compsrce
compsrcs
<compsrcs
{COompsrcs
fcompsrcs
{compsrcy
compsrcsy
{compsrcs
CCOMOSrce
{COmMESsSrcos
{COmMpsrcs
<Ccaompsrcye
{CcOompsrcy
{compsrcs
Ccompsrcsy
compsrcy
<compsrcs
<COMpSIrcy
{COMESrcs
{eampsrce
{CCRpSrcy
ocompsrcs
{compsSrcy
{CLCmpsSrica
COMESrcey
CCORRPSrCe
{COmMGErcs
{cempsSrcs
{compsrcs
{compsrce
<compsrce
{compsrce
<compsrcs
{compsrcy
<ccmpsrcs
{COmMpPsErcs
{compsrcs
CCORpSrcs
<CCrpsSrce
{COMRSrcCe
CCCMESrcy

T=1ls L=1«
rt=maine
rt=mzin,
rt-mainy
rt=maine
ri-rméedins
rt=main,
rt=mains
rt=maine
rt=rmaine
rt=mains
rt=maine
rt=mains
rt=maine
rt=main,
rt=mains
rt=main,
rt=mzine
rt-maina.
rt=mains
rt=mains
rt=rains
rt=mezine
rt=raine
rt=rains
rt=maine
rt-main,
rt=maing
rt=maine
rt=mains
rt=mainy
rt=main,
rt=mains
rt=mains
rt=razin,
rt-maing
rt=mains
rt-rains
rt-main,
rt=mains
rt=main,
rt=main,
rt-maine
rt=madins
rt=mains
rt=maing
rt-main.
rt=maing
rt=main,
rt=maine
rt=mainy
rt=maine
rt=mainy
rt=mains
rt-rmaine
rt-mains
rt=raina

< INDICES,

63612>
36255
0821>

041E35>
24702
02103>
B20%98>
01162>
011%1>
02366>
06872

C23e7T>
0825>

04835>

02368>
023605
23645
023652
n237a0>
62373>
02372>
p117v2>
023635
02374>
01185>
023R1>
023622
(23692
g2371>
0479>

02Z80>
p1072>
01075>
01CeT>
014€68>
02377>
02378>
L3204>
03303>
L3BSED>
039G0>
03501>
pascez>
03897>
03907>
03899>
039046>
03898>
03305>
036863>
02e65>
02030>
L2ZHA>
(2294>
n2x71e>
i1262>

INCEX=RT=MAINNLS3S,

LOCAL
LOCAL
FROCEDURE
LoCcAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
FIELD = 1
LOCAL _
FIELD = 3
LOCAL
FROCEDURE
FIELD = 1
RECORD
FIELD -
FIELD -
FIELD -
FIELD =
FIELD -
LOCAL
FIELD = 18
FIELD = 30
LOCAL

FIELD - 18
FIELD - 18
FIELD = 1
FIELE = 1
FROCEDURE
FIELD - 11
FROCEDURE
FROCEDURE
FROCEDURE
EXT CONSTANT
FECORD

FIELD = 1
CONSTANT =8
CONSTANT =7
CONSTANT =
CONSTANT =4
CONSTANT =5
CONSTANT =6
CONSTANT =1
CCNSTANT =11
CONSTANT =3
CONSTANT =10
CONSTANT =2
CONSTANT =9
FROCEDURE
FROCEDURE
CONSTANT =12
FIELE - 21
FIELD - 18
FIELD = ©
FROCEDURE

bl IR i R

>

3

5B6012C
5860120
9A
SHI1C
563
5H2R1
5SH161
108
10E
416
8M
417
8AE
70
418
41
414
415
4110
4113
4112
10C
413
4114
10D
411
412
419
4111
7C
443
9L
9M
9K
3J
44
441
SA71
SATH
SATA
SATE
S5ATF
5A76
5A78
5A7L
SA7D
SATK
SA7C
SATJ
562
561
SATN
40
4412
442
ax
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(slnmcl)
tsname)
(span)
tspsakb)
(sesia)
(sptyne)
{srlset)
(srml)
{srm2)
(srmake)
(srmk)
(srnmdl)}
(srovr]
(srsup)
(srval)

(stackdecsize)

(stadr)
(stast)
(stastr)
{status)
(stblk)
(stontr)
(stbhw?}
tstfile)
(sticdr)
tstime)
(stkbolink)
(stkaalo)
(stklink}
(stkmdalo)
(stkmsave)
(stkscalo)
(stkesig)
tstksize)
(stkssave)
(stkzone?
(stnsdb)
(stosid)
(stsdb)
{stsid)
{(stsidf)
(stsiar)
(stwc)
(svsybtm?
(sysabl}
(sysbak)
(syscatch)
(syscent)
(syscer)
(sysclr)
(sysctel
(sysctn)
{sysais?
tsyscpll
{syscpall)
{sysarp}

T=5ep=77 11302

<COmMpSrca
<compsrcs
CCOmMDSIrce
{CCmMQSrcCs
CCOMOErty
Scomnsrcy
CCOMESrCy
CCOmMPErCoy
{COUMESrCa
compsrcy
<COmMPSrcs
{compsrcs
{compsrces
<compsrcsy
CCOMESrcy
campsrce
{compsrcs
<compsSrce
SCOMDSIrcCy
<compsrcs
{rcombsrcy
cofgesrcy
CCCmMpSErcs
{comDsrcs
{compErce
<COompsSrcy
<COmMDErces
{CCmpErcsy
{COompNsSrcy
{compsrce
{compsrce
fcempsrcy
{COmnsErcy
{COTMESTCa
{CCMpSrcy
{comgsrcy
CLCmDSrce
{compsrcs
{CorpsErce
{compsrcs
{campsSrce
<COmpsSrcs
{compsrcsy
CCOmMpSrcs
{CCmMpPErcs
{cempsrcy
{compsrce
<compsrcs
<coOmpsSrcs
compsrcs
{compsrcey
{COmpSrce
{COmMpPSrcy
<compsrcs
CCCMESTrCs
cCcmpsSrcy

T=1+ L=1»

rt=main.
rt=main,
rt=maing
rt=masin.
rt=redinag
rt-mainsg
rt=nain.
rt-=mains
rit=maine
rt=maine
rt=main,
rt=mains,
rt=mains
rt=mains
rt=mains
rt=maine
rt=mains
rt=mains,
rt=mains
rt=mains
rt=mains
rt=mein.
rt=main.
rt=main.
rt=main,
rt=mains
rt=maine.
rt=main,
rt=matnes
rt=mains
rt=maine
rt=mains
rt=mains,
rt=mains
rt=maines
rt=main,
rt=main.
rt=maine
rt=main.
rt=maine.
rt=mains
rt=mzains
rt=mains
rt-main,
rt=main,
rt=mains
rt-maine
rt=mains
rt-mains
rt=mains
rt=main.
rt-main,
rt=mains.
rt=mains
rt=main,
rt-maine

< INDICES,

023E1>
ce2ze4>
011215
ne3s83>
0238632
C2ZETD>
NgseE>

D2654>
025045
0772>

0792>

p2382>
029%6>
01014>
0756>

03886>
04311>
61422>
04308>
c1729>
04314>
015135
N14202
Caszc7>
01418>
02385>
P3869>
041143
03688
041672
0388545
041682
03892>
03B8%1>
0Z8BE&T7>
03890>
043103
C43CE>
01421>
C4312>
04313>
01423>
043082
04165>
01949>
021002
g2p11>
02398>
015%0>
C2178>
01594>
03482>
01611>
022333
03830>
01623>

INCEX=RT=-MAIN.NLSE3G

FIELD = 7
FIELD = 11
FROCEDURE
FIELD - 18
FIELC = 18
FIELD = 15
LCCAL

FROCEDURF
FROCEDURE
LCCAL

FROCEDURE
FIELD = 7
LOCAL

FROCEDURE
FROCEDURE

CONSTANT =10

FIELD = 18
RECCRD
FIELD = 1
LOCAL
FIELD = =
LOCAL
RECOFRD
FIELD = £
RECORD
EIELD = 36

CONSTANT =-u
CONSTANT =-8
-3
CCNSTANT =-9
CONSTANT =-1
CONSTANT =-10
-7
-€
-2
-5

CONSTANT

CONSTANT
CONSTANT
CONSTANT
CONSTANT
FIELD =
FIELD =
FECORD
FIELD =
FIELD =
RECCRD
FILELD = @
LOCAL

LOCAL

LOCAL
CATCHPHRASE
LCCAL

LOCAL

LOCAL

LOCAL

LOCAL

LCCAL

LOCAL

LocaL

LOCAL

ot
o~ T w T | R I | B

m
=

>

4

444
447
Lo
4J11
4Je
4410
BAF
EAA
8z
8Y
8BAB
445
8Y11
SG
8AC
S5A6L
4E1
4E
4B3
5C1A
4C2
81
4C
4R 2
48
448
SAED
SAEH
5A6C
EAGI
SAGA
5A6dJ
5A6G
SAEF
SA&R
S5A6FE
401
401
4p
4F2
4F1
4F
4C1
5G3D
5F1
5H2
5C7
5B&C
5B87C
SH3
SR7D
5E2
SET
SFS
5F4
5F3
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{sysena)
{sysenc)
(sysent)
(syshelo!
(sysnarz)
{sysavr)
(sysopel)
{(syspcc)
(syspc3)
{sysped)
(syspop)
{sysprc}
(sysrcv)

-1

(sysrsume)

(sysrtf)
(sysrtn)
(sysrtt)
(syssav)
(syssys)
{syster)
(systil)
(systi2)
(systid}
(systiq}
(systi15)
tsystid)
{systoff)
fsystrec)
(systrm}
(systwad)
{systzl)
(systz2)
(systz3)
(systz4)
(systzS)
(sysufl)
(sysvoke)
(tcato)
(tchf)
(temn)
{teststk)
(tsicoptr)
(tstf)
(tstsr}
(xxreadc)
(zhash}

T=Sep=7% 11102

{compsrcs
<COMPSrcy
{compsrcy
CCCmMDSrcs
CCOM2Srce
<CemDsSrcy
£CamDsSrcs
CCUmMpSres
{COCmDSrcsy
{ccmpsrcy
<CcCOmpsSrce
{COmMpPSrcs
{compsrcs
{ccmpsSrcs
cempsrce
{CompsSrce
{compsrce
{COmMESrcs
<compsrcs
{CcCoOmMpPSrce
{COmESrcy
{CCWMpSrcs
{compsrcs
<COmMESrcs
{corpsrcy
{CCmpsSrcs
{CUmpsSrce
<comrpsrcs
compsrcs
<COomrpsSrcy
<compsrcse
{CCMESrcCe
CCOMESrcs
{COMEErcs
{COMDSrCy
{compsrcy
CCoOmMpsSrcs
<COmMpSrcsy
<compsrcy
<compsSrce
CCOUTRSICy
dcorusrcs
CCOMPSrcCy
£COmpsSrcy
{COmMECSrce
CCOmMpsSrcs

T=1s L=14

rt=madin,
rt=maine
rt=main.
rt=rain.
rt=mzina.
rt=maine
rt=mzine.
rt=main,
rit=mains
rt=mains
rt=mains
rt-mains
rt=maine
rt=main,
rt=maine
rt=maing,
rt=mains
rt=mains
rt=-mains,
rt=maine
rt=mains
rt-mains
rt=mains
rt=mains
rt=main,
rt=maine
rt=main,
rt=mains
rt-=mains
rt=mains
rt=mains,
rt=mains
rt=rain,
rt=maine.
rt=mains.
rt=madin,
rt=maine
rt=mains,
rt-mains.
rt=mains.
rt-mains
rt=mains
rt=mainsg
rt=mains
rt=mains,
rt=-main,

< INDICES,

0163042
cz2z2e6l>
02205>
N1797>
018862
p17s2>
026472
03083
03658>
041€2>
019362
g2092>
015€9>
01794>
p1s572>
Q1573
c1s70>
021653
017115
01733>
023192
03328>
033292
03327>
633305
N3318>
03375>
032%6>
01628>
03331>
01576>
015802
022082
0z2402>
02218>
017805
01795>
03795>
£1127>
D3861>
L4184
03862>
05€1>

0949>

Q4TS

043155

INCEX=RT=MAINNLS3S,

LOCAL
LCCAL
LOCAL
LCCAL
LOCAL
LCCAL
LCCAL
LOCAL
LOCAL
LCCAL
LOCAL
LOCAL
LCCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LCCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LeCAL
LOCAL
LOCAL
LOCAL
LGCAL
LOCAL
LCCAL
LCCAL

REF
FRGCEDURE
LoOCAL
LocaL

REF
FROCEDURE
FROCEDURE
FROCEBURE
FROCEDURE

>

5

5E6
BF2
SBEA
5£1
SE7TE
SB6B
SEEDS
586012
5B6C128
EBeD12CS(
5E4H
5H1
5B
5E3
5B5C
5B58
5B5A
8R

5C
5B7E
501E2
SD1E3
SD1C4
SO1ES
SC1E6
S5C1E1
502
501
SES
SD1E7
5B5E4
5B5CS
SBRAZ
SB6CH
SEED1D
SBTF
SE4
S5C24
SR
5G3C
S5H1D
5G3E
9D

9c

TE

av
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FILE RtMsadnp
ALLOW! % system dnterface stuf? here %
SET TRACE=1: % 1 tec compile trace codes 0 to cmit 4t %

% ANOTES 2CUT RUKNING STANDALONE LIC FROGRAMS %
% the follewing files should be loscdee with your orogrem to cererzte a
standalene L17 crocram:

At=-"ata - runtime catz2 pcackaae
Rt=*ain - main gart et runtime packace
Stenex - tenex jsys definitions

The followinec procecures must be proviced:
A startup procedure
This procedure is civen control after the L10 environment is
established. The adcress of this procedure must be stored in system
variable "startup®. No arguments are passedes
A recovery procecure
This procedure is given control when the runtime package encounters
ar errer anc cannot contnue. At the entry pointe. the stack has heen
totelly resets but non-system aclobals rerain unchanced from their
cenditioen at the time of the error. Three arcuments are passed! the
first incdicates the type of error and the second is the address of a
strine cescribinc the error and the thirc preovides an address to help
Locate the oftencing code. The address 2f this crocedure must be
storec in system variable "recover".
The Last two arcuments may be passed to grocecure "errmsa" 9in order
tc get z user-reacdable error string printed. The arguments zare:
(ifns 2rcés erci) whkere ara2 end arcl? are the arcuments passed teo the
recover routine.
the following will he uncefined unless they are provided by the user:
filesc
this procedure is called from precedure esc (end string construction)
when esc cdetects that the strings being cealt with do net have the
stzastr b9t set (Je.e.9 they are ncet asstrirgs)
if &2 user is net dealins with any strinces nther thzn Literals Locals
or clebal strincs (for examples strincgs within a data file)s then
this creccedure neec not ke suopliede.
tc see now NLS handles this see <nls, utdilty, filesc>
flepfse
this procedure s called frem procedure cpfse when cpfse cdetects that
the strirus hedinc dezlt with do not have the stastr oit set (Fa.ees
they &re not astrinzs)
if & user is not dealing with any strings other than Literals Llocals
or alobal strinas (for examples strings within 2 ocats filels then
this procedure need nect be supplieds.
to see how MLS handles this see <nls. utiltys flepfsed
flfechecl
thie procedure is called from procedure fechcl when fechcl detects
that the strings being dealt with do not have the stastr bit set
(feres they are rot astrings)
if a user is not cealing with any strings other than Literals Locals
or glecbal strincs (for examples strinecs within a data filels then
this procedure need not te supplied.
tc see how LS hencles this see <nlse utiltys flfechcl>
The startinc point for the prooram is the nprocedure whese address is din
system varizble "startup". Howevers execution rmust start at Llecaticn
Lldstart in order te initialize the procram environment.
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To run & procremy Lcaac it and o into CO0Te Then place the address of
the startin. procecure in system variazole "startup"e the address of the
recover preccegure in Lecation "recover", anc start executinc at Location
FL1detart .
To rake use of tre TOMDY ertry vectors oo ore of the followina:
1) Srt "etartup" teo the zcaress of an initializirg prrcedure theat
will set the entry vector tec a table of JRST dngtructsons anc then
Ri&LTFe For eser entry points the JRST coes tc a2 coce branch that sets
"ctartun® te the cesired starting procecure and thern does a GOTO
lecation "Llostart".
Mote thatse while executing the coce branches that set the
"startup" locations the runtime envircnment is not intitialized.
Therefore it is impossible to do procedure calls or reference
Lccalse tHowevers a simple assignment such as the following is 0K:
startup _ tprocedure;
Set "recover" to the cesired procedure address and start executing
at "lLil0start® and when your program haltss save the core immages
At stertup times the proper code branch will set the "startup®
Location and pass control to L10 initialization which will pass
certrel tec the startup procedure.
2) If your prearam cdoes po initializatior befere you save its it may
he cesirable te prepair the entry vector as above and use the EXEC?'s
ENTVEC command to establish your entry vector.
Losd the prourams setup "recover"s go to the EXEC anc do the
EMTVEC comana anc then save the core immace. \

if you have problems or ccmments cettina standelone runtime procrams to the
peint where the buas are in your proaram and nct associated with the L10
environments contact a systems procrammer at SRI=ARC

«ffessh
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% DECLARATIONS %

REGISTER
al
az2
a3
ak
ri
ra2
ri

L O B ]

(emoty)

(enafil)
torizind
{tnullchy
(chbmty)

1¢
11
1<

12

1.

EXTERNAL CONSTANT = 0
ENYTERNAL CONSTAMT
EXTERNMAL CONSTANT
EYTERNAL CCONSTANT
EYTERMAL CONGTANT

e Zworkin

v hmwerkin
» wWorkin

e Kuwerkin:

Yerrkin
Yworkin
EWOrkin
“warkin
“workin
wrecord

¢ recister®
¢ recistern
¢ reocicstery
registersa
¢ recister%
¢ register?®
v regicster
¢ reoister’
¢ register’
pointer%

%“pattern stack¥

“work area stack?
a" result renister,
“ceneral call stack pointer®
%mark stack pointer%

fe % "met

< CCMPSRCe

“ertry to SREADC routirnef
Llfstarts: % entry to initialization coce %
(errmsbese) EXTERNAL CONSTANT

% IYWxxx"+chbhmty

from the Left; bits

4811
4810,
489
4GEHy
427 &
G4EG
LES ¢
LBY &
4= 354
452
4B 1 e
by Zy
{scbhal)
(forwarc
Z«Pes;i %

L
=

2

Blly 1811
310y 1810

2ETs 159,
2E8s 1E8a

2c

Te 1ETw

2E6s 1EE
2ESe 1EGa

)

Ely 1044

« 153y
» 12y
v 1F1y
)

EXTERNAL
EXTERNAL

{

woomon

-
T
-l
4 ¥
A
L ]

140853

RT-MAINNLS313Zs > 3

success/fail and port %

=fbhdl %

44070000C001F ¢

is hyte pointer to first byte %
(bitsy EXTERNEL = € % 3¢ bit table: bitslnl is a mask with 1 in the nth bit
TNl 9 the Lleftmost kit % ’

s
*

CONSTANT
CONETANT

o

o

- oy

-4

o

%

Length of sdb heacer %

used

by REAGC constructs %

3
3L
SE
3F
3¢
3F

33

3¢
3¢
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% RECORDS %

tbytertr) RECGFD % fielg definiticns for °P0P-1C byte pointer woroc % 4¢
boacrl 121,
Eaincx[ &2y
cosizel &2,
cotitrosi &)

tsetdcr) PLCORL 4F
stosicl 18],
stfilel( &y
stastrl 131
% == (filmnps locrng) and (filmnpe lodsdb) cheat and make use of the
formeat o¢f an stid -- sc please don't change this without checking those
routines ana tellinc WHP X%

(sthw) RECORD &c
stwel9 ],
stbLk[S I3

(stscb) RECOYD 4t
stosebl 1813

(stast) RECORD : 4t
stadrl 127135

Estsidr) RECORD 4F

stsicdfle 1y
stsicl 3]s

fclistr) RECORD %clist entry% 4¢C
clstil3cde %ordicinal or upcated stid¥%
clstzl36le %successor sticy
clecll123y ¥%character count for firstk
clec2l122y %character count for second
clfixedl11: %for aptstri

tcll) EXTERNAL CONSTANT = 3% 4G¢
(clmex) EXTERMAL CONSTANT = §03%
. 4G7
€clhdr) RECCRD Yclist heacer¥ 4t
clcntlS 1y %count of entries in useX%
clftnoll 71y %tyoe used to zenerete clist®
cbfne2l 71y #tyoe usec to cernerate clisth
cltypelelsy %tyze used to cenerate clist¥
clbuffl1ely %acaress of buffery
{ring) RECCRD % #=x prinal 9s length¥% 4]
rsubl18 3, psid of sub of this statment
rsucl18 7, %“osid of suc of this statementk
rsdbl 181, %“psdb of sdb for this statementX

rinstlC 721y %DEX dinterpolation strinc-- scratch space¥
rinst2C71s %0EX interpolation string-- scratch space¥%
rdummy( 13, “DEX cdummy flac-- scratch space¥

renetf 23]y %0EX repetition-- scratch space¥%

rhfl1l, %“head flaace true if this is head of plex¥
rtflL 11, %tail flace true if tail of plex%

rnamefl 11, “name flagce true if statement has 2 name%
rtoreinllls %inferdor tree oricin flacs true if ordicin%
roul LTI J. Yunusea¥

rnanehC 301, Yname hash for this statementX
rsidf303) “staterent Sdentifiers
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%“altheuck only neec four wordsey use five so that have rcom

to qrow?
(scbheac?) RECORD % #++x scphal s Llencth% 4y
scarellls "true if this seb s carbace¥

slerpcthT sl %riumber of worass in tnis sdb™
scharsf 112y %rusber of chezracters in tnis cstatement

stnmcll 71, “Lett name cel3imiter for staterentX
sramall 71y %“richt name celimiter fcr statement¥
spsicl 181y %ceid of the staterment for this schb¥%
snamel113, %pesition of character after name¥%

stimel 361, %“cdate and time when this sdb created¥%
sinftl 211, %initials of user who created this sdb¥%
sptypel 151y %property type of this data block%

-

txttyp = text data block (SOB)
dhdtyp = cdiuacram header block
segtyp = segment data block

spsabl 18], %FSOE of the next croperty date block 0=tail¥%
sitosiall8lf %FRID to heaa of dirferior tree if any¥%

“szarb and slencth must be in the Tirst worc of the header
for rewscbX

ifrmtctrl) RECOGRD Ytormat control for "STRING" construct ¥ 4 K
fancolsl 71, % # rcolumns (with punctuation) / 0! as many as needed
-
fmistfyl[11,
fmfilll 11,
fmilaocll 11,
fmsonel1de
fmosgnl 11
fmdecml 13,
facurfL 31,

g = print nothing

orint as many most stanificant digite (MSDs) as fit

srint as mary Lleast sionificant 4digits (LSDs) as fit

- print blanks

- crint asterdicks in entire field

- 2rint as many MSDs as fit followed by cne asterick
# = orint as many LS0s as fit preceded bty one asterick ¥%

fmflcatl 2033 % reservea for eventual floating point format control

Ly
-8

TRUE: rioht justifys FALSE: left justity %

fill field with TRUE: 0Os3 FALSE: spaces %

TRUE: treat as 36 bit ursigned quantity %

TRUE: dsnore LK of value and extend sian of RH %
TRUE: print + if val > € / val is %6 bit cuantity %
TRUE: print terminating decimal point %

column overflow control

I
35T OET 30 Y 2T e

(N M
1

n e

taPesi¥
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% system startups returnse sicnal and fatal error code & declarations %
% CECLARATICME for CALL/FETURM mechanisms %

EXTERNAL % lebels (for runtime "procedures") %
orntrocves brototny bptress Sptinve bEpttrme hotrtne bptabt,
sysrtne sysrtty sysrtfsy systera
sycmyos tSySctrey sysctes sysutls
SYsOvVry #ysSiCrtas SYsents syscents pecallsi

EXTERNAL % Labels fer trece package %
systzle s5ystzfe svystzZes systzie systzSe systily systiZs systilds
systi4s systife systwdi i trace Labels ¥

% special cocde for enable count % .
(dropped) CONSTANT=-100000% % this enable count means catchphrase

dropped % 5431
% size of allocated stack %
(callstksize) EXTERNAL CONSTANT = 2000B; S5A4/
% catchphracse frame indices %

{catlcc) CONSTANT=03 % Locatdion of catchphrase % 5AS/

(catfrm) CONSTANT=1: % (frame) FORT id fcr catchohrase ¥% 5AS5E

(catenc) COMSTANT=23 % enable count for catchphrase ¥% 5A5¢(

(cats) CONSTANT=Z; % 5 a2t invcke time % SASI

fcatrtny COLSTANT=43 % real return lLocatjon tfor ownino procedure %
5A5E

% zerc it not first invoked catchphrase owned by procedure %

(cattloc) CONSTANT=ES % termination Llocation % SAS5F

tcatorm) CONSTANT=EY % single catchpohrase parameter % 5A5

fcatocwn) CONSTANT=T: % (frame) PORT id fcr owning orocedure % 5AS5t

tcetmrky CONSTANT=E: % irdicetes Which sicnals this catchphrase has

seen % S5A5]

tcatstk) COMSTANT=9; % stack id of stack which owns this catchphrase

% 5A5.

W% e ——— %

(catsiz) CONSTANT=103 % entries in catch frame % SAEL

% steck cescrictor dncices %
tstkmsave) CONSTANT = =13 % saved M ptr % SA&I
tstkssave) COMSTANT = =23 % saved S ptr % SA6E
(stklink) COMSTANT = =35 % forward Link to next stk or 0 ¥% SA6L
(stkblink) CUOLSTANT = =431 % backward Link to previous stk or 0% 5A61
{stkzane) CONSTANT = =53 % allocation zore if allocated stacks 0

otherwise% SAGL
(etksize}? CUNSTANT = =635 % size of usable stack size of usable stack
area% SAE|
(stkeirc) COMRSTANT = =73 % Mumber of the current sicnal in procress on
thic stack.% 5A6!
tstkcalo) CONSTANT = =85 ¥ Stack which is deallacating this stack: 0
except in dalostk¥ : SAEI
tstkmoalo) CONSTANT = =935 % M for Stack which is deallocatince this
stack: 0 except in dalostk¥ SA6’
(stksdaelo) COMNSTANT = =105 % S for Stack which is deallocating this
stack: 0 excent in dalostk¥ SA6.
$ =mmmma=a %

(stackdecsize) CONSTANT=1035 % entries in stack descriptor frame at
ccttem of each stack % EABI

%“# sicnel frame dncices: BLT*c from clobals indicated. See theidir
decalrations for further informatien %
(safrrm) CONSTART = 05 % siagnallino routirnets fram (port id)¥% 5A7,
% SYSFRM %
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CONSTANT
b

fsagcal
% SYSGCQ
CONSTANT
SYSEILG
fexctn) CONETANT
% OSYSCGTPR
{sc2) CUNSTANT
% SYSG2
(sacZ) CONSTANT
% SYSG3 %
(scgé) CONSTANT
% SYSG4 %
(sgcat) CONSTANT

tsasic)

@ o
i .

L

e
8

w”

catchphrase %

% &SYSCAT %
(sabct) CONSTANT
w SYSEBEOT %
tscstk) CONSTANT
the siconal %

% SYSSSTHK
tsanst) CONSTANT

% NEYTSCAN %
(soon) CONSTANT
SYSGN %

@

(7]

-~
m

(sicsiz}
REF syscpta«
%arPeEsSi¥

syscats

{ COMPSFCs RT-MAINNLS313y > 7
= 15 %callea catchphrase®s co-return locaticn % SATE
= 23 %sicnal value/name % S5AT7C
= 3 % sdigrel type % sSATL
47 % sicnal warms ¥ SATE
5% % sdonal parms % SATF
ﬁi % sianal parms % 5A7¢
= 73% catchphrase stack pointer for dispatched
SATH
= #3 % "bottom"™ of stack for siacnal propoacation% S5AT7!
= €3 % stack pointer to base of stack propecating
S5AT
= 105 % nested scan flag % SATH
117 % the signal number % 5A71
CS@STAFT:I?# % 9n sicnal in procress frame ¥ SAT!
sysepey syscpts startups recover;
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{sysrcv) % recover/startur/call/return cocde here % 5E
PROCEDURE % celled for fatal error ¥%
ftypes ¥ error type code %
whkyas 7 error code ¥
legd)i %2 rssociated locatien ¥

{lsk) REFT o leocel stack bottam: usec in lLooping over stacks % 5810
tLtst) RIFS % Llocsl stack top: usea in Locpint over stacks % SEL1E
(botrev): ¥ see arauments - label for debuccince convenience % 5B2

Bé
A

. check for recovery loop %

IF NOT sysrip THEN % recovery in progress 7 %
BEGIN % first try - issue NOTE %
sysrip _ TRUES
sysetc _ types % error-type code %

syswhy _ whys
IF NOT Linlink THEWN
EBEGIN
1F LrceRH IN [sysbtmeRHy (sysbtmeRH=sysbtmesLH).RH] THEN % a
pert %
Lece _ [T LloceFH+1 l.RH; % cet fts Llast exit point %
£ND
ELSE % other stacks?! 9s this a port in this stack? %
fEGIM
flsb _ festacks
29¢ % Laop ever =Ll stacks %
SEGIN
“lst _ &lsb + Lsblstksizel;s
IF LoceRH IN [&8Llsbs &Lst]l THEN
HEGTM
loe _ [lecsRH + 1JeRH: % coreturn Location %
EXIT LCOF;
EMD3
£Mb
WHILE (ilsb _ ¢Llsblstklink]).RH}}
ENL S
sysloec _ Locs
NOTE(unwine);
EADT

&

stecre errcr pareameters ancd start over ¥
VUSP Rl1al1C0csety % reset stacks %
syssys{TRUL)® % recover %

YeFeesk
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(Lidstart): % dnitdial startup here % 583
tJSF Rlsl1lQcsets % reset stacks %
sysric _ FALSES
ayssys(FALSE !

&

%" recover %

tLifset ! “ dritinlize steck vointers (locul Label) X% EE¢
“"cereral, call stack’
& _ —estkszy RRL Se8% YTHRRL Segstscks
i S8

sysbtm _ 83

cstack _ $sysufl;

sysse _ 3astack+ostkszs

% indicate only one stack thusfar %
Linlink _ 03

% Set up cstack stack dgescriptor %
gstackl stkmsave I _
cstackl stkssave ]
gstackl stklink 1 _
astackl stkcolink 32
cstackl stkzore 3]
gstackl stkdalao 1
csteckl stkmeoalo 1
astacki stkscalo 1
gstackl stksie 1 a3
gstackl strksize 1 _ cstkszs

“pattern staeck%

o o_ —-rstkszd YHRL pepi 'HERRI mepstacks:

swork _ encfils % initialize for patterns ¥%
% spec steck %

srsk _ spskld

% reset clist change stack ¥

RESET clechnet % wefore any strino constructions are dore¥%
clmpty _ clekhnas
return %

VJURST GURLS
%ePEsiX
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% returrse vet here by JRST procducec by compiler %
tsysrtt): % return true % SR5!
FHOVET mrecel s

tsysrtn) I % returrs valuz in mreg % 5BSE
Py s Réafi % save olo & for syspoo = just in case ¥
PHMCVe Sahed
PRCGP SeMs
(systzl1): 'POPU Se03 SBES5B¢
#“+TRACEY% SBSEE

IMCOVEM Rlesystrlsy !'jobtm(}); % get clock %

'SUEM Rlesystck’s 'EXCH Rlssystck; % elapsed time %

ISKIPGE R137 !MOVELI R140% % check wraparound %

'HRLI R14C% !'JSR systwdi % Wwrite ODeetime: means return %

'MOVE Rlesystrls !'POPJ Se0% % return ¥%

%+TRACEY SBSBSF

tsysrtf): % return false % 5B5¢(
TMOVET mrezeDi
TMOVFE R445f % save old § for syscop %
1MOVE SeiM3

1PCP SeMs
(eyetzZ): 'FPOFJ ESe0% _ ER5CE
Y+TRACEY SB5Ct
V'WRST systzl; % for tracing %
neTRACEY S5B5CEE

{eFesil
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procecure entrys pcallse get here by JSP L4 produced
{(sysent)! % crocedure entry peint (trace peint) %
LFUSH SeMt % push olc mark %
VYOVE Meft % set up new cne %
teysta2ir 'EORJN S40(04)5 % return to orocecure
% 0= sute Llenk or stack (corcutire return)
“ ilse ebhock for cvertlow (positive) ¥

{eyscvr)t % stzcx cverflow (follows sysert) %
S _ sysbtms M _ &3

sysrcvistkoverflows$"general stack overflow"s01!3

{syscent): % port entry fttrace point) %
'PUSH S4Mi % push old mark %
V*OVE Me83 % cet new one %
VFUSH Sef45 % setup co=-return Loc for cdt %
tsystzad): VJRST QCA4)S % return to port entry %
“+TRACEY % make it leck like pecall %
TMOVEY Rlesystrid
IMOVE Rlscsystmrcd; !'TRMN R1s15 !'JRST nctrcel;
tigbtr(}s; % cet elock ¥

> 11

by compier

L3

%check mode

15UBM Flecsystcksy VEXCH Rlesystcks % elapsed time %

TSRIPGE R1§ I'MOVET R1e0F % check wreparouna %
THALTD Alel5 PJSE svystwdl % write legtime! meaznes peall ¥%

S5Be#

SERAZ

5B&E

5B6C

SB&CH
S5BeCE

%

TFELI F1e0(A4)F THRR R1e1{(M)§ 1USR systwdi] Zscurceysdesty

PMOVET Rla05 YJSKR systwds % @ zero for now %
(nctrceld:

1MOVE Rlesystrl? 'JRST 0CA4)3 % return to cort entry ¥

%+TRACEYZ
%“ePesiyi

586C51

SE6CSHK
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{pcall): % port-=call coce (trace point) ¥ 5BeL

» mre< hes port id to calls A4 contadirs return address: M has
callbling vort id %

'VOVE® Llstempalsaves “ save Al {arcument/result) ¥%
1HCVLY mrecstemprregsives % save mrec (cdestination pecrt) %
FRRRLE mpggs
VROVFE Alesyshiims

VCLILY mrese[tR1)y % new vort 9in current stack? ¥
VCAILEZ mrewe0(S) 3 % It 4s if sysbtwm € mreg <€ 5 %
VJRST sysnces * New port not in current stack %
FMOVEM Alepcstecks % set up previous stack pointer %
(syspcl): % pulse coroutine % 5BADCS

TSETZY sysfectnt % reset system dincicator ¥%
TMOVEM A441(M)5 % save return in cld frame %

IMOVE AMlestempalsaves % recstore Al %
IMCVE mrecstempmrecsave; % restore full port %
TEXCH mrecsM; % setup new framey old is araument %
(systzt): SBED1C
VJRST Z1(M)3 % call new one %
“+*TRACEX SB6011

TMOVE® Rleceystrls

'*"OVE Rlesystmed 'TRNN Rlse1l% !'JRST notrces: % check mode %
'Yobtmt)s % cet clock %

PolbM™ Rlesystecki 'EXCH Rlesystcki % elapsec time %
TEHK]IPBE RLS YMOVEL R1eC5 % check wrasaround %

'halI %1913 'JUSR systwds % write lystime: means pcell %
FrRLI R1e0(A&)5 THFER R1s1(M)3 !JSR systwdi %sourcesscests
'MOVEL R14035 !JSR systwdi % a zero for now %

(rctrce): S5BeD111
IMCVE Riscystrls 'JRST @1{M): % call pert I
%“+TRACEZX 56eD11K
(syspc2): % Mew port rot in this stacke Loop through all stazcks %
5E&6012
%“ wmave state (My S4 sicnal status) of current stack %
TMOVEM Algypestacks % save callinno stack ID %
'MOVEM Sestkssavelrl): % Save curreprt S %
TMOGVEM Mestkmsave(Al); % save M %

¥ save sia statey if any in procress, if this 45 not a
continue PCALL. (sigsave checks to see if there s any
siunal in progress.) SYSFCTN is TRUE if the PCALL comes
from continue (f.e.¢ HELPy NOTEs AETRTs or CONTINUE) or
RESUMEs FALSE otherwise. %

'SKIPE sysfctns
'"JURST syspc3s

% save registers around sigsave %
TMOVEM R1S5esrel5s
'TMOVEI R15e¢srgsavs
TELT R15ssralda;
IMOVE R15e¢srals;

sicsavel( A4);

%“ restore recisters %
'HRLZT R1Sesrcsavs
TELT R15+R15%

(syspcl): % point to first stack % 5FPeD12E

'SKIFN Alsldinldinks; % more - than 1 stack? %
VJRST peclerr: %“ no - cive error %
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(nclonop):
'EXChH Secstkssave(dl)s % get old S %

ICATLE mreces0(AT)S % in this stack? %
'CATLE rreme (S

FURST oelpend: % no. look at next staek. %
YMOVE® Systkssave(allds % restore saved 5 %

wre have founs the nroper stazce for the new port %
PHOVEM Alesystctm? % set up sysbtm to new stack
coentinue pecall %
ISKIPE sysfctnsi
'JRST syspc4s
%" save registers around sigrestore %
'MOVEM R1S5e srgl5;
ITMOVEI R15s srasavs
YELT R15e srglas
'MOVE R15e srglb;
sigrestore{);
% restore registers %
THRLZT R15s sragsav!
1ELT R1Ss R15:
{aysnca )
I

JRST sysrcel ¥ dispatch PCALL %

-y
B

(rnclperal:
'EXCr Sestkssave(Al)s
ISKIFE AlsstklinkCalls %“ any more stackes? %

'JURST pcloops % Yesa %

(pclerr):
IMOVE Algtempalsaves;s % No. Restore A1 %
IMUVE mregstempmreasaves %+ Restore mreg %
'JRST sysnxps ¥ error %

%“eFersl%

L

%

5E6D12C

restore sicnal state for new stack if this is rot a

5B6012CSC

586012C

S5E6ED12E
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¥ fatal

errer gcoints,

¢ COMPSRCy RT=-MAINNLS313s >

JSPs A4 produced by conpiler %

teverxp)t % ncn-existant port called ¥
sysrocvforanranbutnedinon=existant zort called" 44)

leyed
Sy

er}

e,

cereutire callec as

procedure

srevinrorrascuc s ¥"corovtine callec as nrocedure

tsycscte)! % catchkphrase termination errcor %

sysrcviprocarambucyedt™no catchphracse termination specified"s44)3

(syster}:

% catchphrase fall-thru error %

sysrcviprogrambuged®catchphracse did nect oispatch

(sysutl): % stack underflow (strange}) %
sysrevi{procramnbucesoeneral stack underflow"s033

END . A
%aresshn

of

sysrcv procedure above

L
o

14

-
¥

nyd4) 3

signal®s24);

SBTI
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{(syssys) % initialize system corcutiness, etc %
FROCEDURE ¥ this must te cone from a poreocedure %
{statusty % TRUE 4f recoverins %
% L2CAL for catchohrese %
(tcatoc) REFL % temporary pointer to catchframe stack %
(ruse)d % usec vy cotchnbhrase te contain & mask which witl cause
bit carrsspencing te the sicnal which hag bteen in progress to be
STtae %
initialize catchibrase stack %
Rsyscpe _ %syscat _ Gsyscstks
Rsysapt _ $sysgstk;
sysan _ tsyscn _ sysbfg _ 03
syshcon _ FALSES
open system coroutines %
OPENPOURT syshelp( helptype :Lsyshlpl)§s % HELP %
CPENPORT sysctn(ilsysconl)s % CONTINUE
OPENPORT syshelp( aborttype :[sysabt1)i ¥ AEBORT %
CFENPORT syshelst notetype :Lsysnotli)s NOTEC %
CPENFCORT sysrsume(ilsysresl)$ % RESUME =
CPENPORT sysvcketi[sysinvl)s % INVOKE %
invoke catch=-all catchphrase %
INVOKE(syseateh) s
sysctchall _ Ffsyscpe-catsizi ¥ save system catch pointer %
% zive centrol to procram %
sysrir _ FALSES
IF status THCMN recover(sysetcssyswhyssysloc)
ELSE startupgt(ds
% recover anc startup are the zddresses of appropriate procedu
specified for the L10 procrame. They<LF> shoulc never return.

-2

L

F1

F

-

5¢C
bl i
aC2#
the

shut
S5C2¢E

res

%

sysrcviprogramhunedistartup/recover procecure returned".0); ¥ dontt

return %

(syscatecn) CATCHFHRASES % TOP CATCHPHRASE dn LIC ENVIRONMENT ¥%
PEGINM
¥ urmerk catchohrase stack foer the sicnal which was in procress %
mask _ bitsfsysenl .2 =13
FUR “tcatp _ Fsysecstk UP catsiz UNTIL >= E&syscce DO
IF tecatclcatstk]l = syssstk THEN
tcatglcatmrkl _ tcatrlcatmrkl <A masks

CASE SIGRNALTYFE OF
=notetype: ¥ this 9s where NOTEs are resumed ¥
EEGIN
sysctpy _ helptypel % smash type '! %
RESUME S
ENDS
=helptype: RESUME(nahelp)};
ENCCASE
BEGIN
% params in clobal safe cells ¥
syszon _ SIGNAL: syszct _ SIGNALTYPRES
sysze2 _ sysc23 syszol _ syscl3s syszo4 _ syscédyi
sysrcviuncauchtaoortsF"AS0FRT to rurtime cocde"gssysfrm);
ELEDS
ENDS
END «

fePesil

5C7
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% L10 Runtime TRACE FACILITY &
(systrc) % syster trzce inveke routine % 50:

PROCEOURE(
nerpl s ¥ memecry vace rnumber to use for trace %
recey % trsce moce specifier %
tvoecwt)s I zero or = 3ifr to write start/tin messioes on %

cell/return etcs trace setuns trace coce currently not orctectec

tfrom traucec ecvents insice PS1%s! %

“+TFACEY 5D1¢
IF systen=0 OR systfe¢ THEN RETURNY %X ro-op if already on
% setup clobals %

b

systpn _ mempgsh

systmd- _ moce;

systpec _ 05 % output file page count %
systtp _ typeout;

systpt _ systpn*5123 % AOBJ pointer into page %
systpteLH _ =5123 % count %
% cpen file %

IF NOT SKIFP '¢tjfn(e00001Bhy S"TRACEDATA"+chbmty) THEN
FEGIN
IF systtp THEN 'soutt(systtpse $"ctjfn failed =tracem"+chbmtys
-15) 3%
RETURNS
END 3

systifn.LH _ R13

IF NOT SKIP 'openf(Rls 2200001R5) THEN
REGIN
IF systtp THEN !sout(systtcs $'"cpenf failed -trace"+chbmtys
-19)3%
RETURNS
END s

lchfcdb (11E6+R1y TTEBs 22E8)3 % byte size = 18 %

% put out messace %

IF systtp THEN
HEGIN
'scut(systtps £"Tracineg "+chbmtye =813
tboutlsysttps COL)S

ENC §
% reglzce secret cells %
systil _ systzl 1= systils % replace secret cells %
systi2 _ systz2 = systi2s
systii _ systzZ 1= systi3s
systi4 _ systzd4 = systi4s
systio _ systz5 = systic:
% TO0s as x
systfo _ TRUES
systck _ !jobtm();
%“+TRELCEX 501C”
RETURNS
%“+TRACEY 501t
(systiZ): SD1E:

TMOVEM Rlesystrly 'jobtm(}: % get clock %

TSURM Rlesystcky !'EXCH Rlesystcks % elapsea time ¥
'SKIPGE R15 !'MOVEI R1403% ¥ check wraparound ¥

TRFELT Rle=1(24)5F V'USR systwds % write adrestimel call %
TMOVE wWlesystrls PACBUN Se0(A4)3 '(RST sysovrs % oo %
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fsystily: LJFCLS SD1E2
(cysti2y: VJFCL3S 5D1E?
(systi3): 'JRST systjid 5D1E4
{systi4): M'JFCL?W 5D1EE
{wyst a5y e WIFELS 5D1ECE
(eysteedl ¥ JER routire te write word into trace page % 5C1E7

TUFCLY % the return Lccation storec here %

10 72CH S2esystpty % cet pointer/save R3 %

PEOVEY RLe0(R3)YS: % store wara %

PAORJN R3Isnomaps % count %

'MOVST R1e4BEBS: % end of paces pmap jt =

'Hikk Rlesystpni % core page number %

'EXCH R2ysystifns % get jfn in LHe save R2 %

THRER R2ssystpci % file page number %

IMOVST R34140400B3 % write accessy copy on write %

lprap()}

'EXCH R2esystijfns % restore R2 %

TAUS systpeci % up page count %

'HRRZ R3ssystpns % initialize pointer acain %

TLEHW R349F % make pace number an acdress %

THRLT R34-1000B3 % initialize count %

ticbktmi); IMOVEM Rlesystcks % make pmap invisible %

(ncmap): S5D1ETG
'EXCH R3esystpt: % restore pointer ¥%
'JURST deystwds % return %

Y+TRACER SD1EE

(&

L
£

=

hND
'P

M =

sik
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(systoff) % system trace = turn it off % 50z
CROCEDURLES % no arcumente %
"+TRAECE% 5D2E

IF syster=r Uf systfa=D THEN RETURBN: % no-op if already off %
cet L0F byte count <“or file ¥
RE _ eyotoey MLSH R2e10% % byte counl already omapred %
Bk systury TLER Néeti % neae adaress %
a2 hgasystols YEUFT R240CR4)F % words 9n this page ¥
PLsH RZa15 ¥ times 2 for bytes ¥%
PAGDI RPZs0(R2)3 % total bytes in file ¥%
'chfdh(1286+systjfnelHe =19 R3)3
map out Last page %
systptelLH _ 03 % force it % 'JSR systwd;
R4 _ eystpni !LSKH R44537 YMOVEM R4+0(R4YF % make it private %
IF NOT SKIP !closfisystifne.LH) THEN
IF systtp THEN l!sout(systtps S"closf failed =-tracev+chbmty,
-1913
% restore secret cells %

2

systil _ svstzl I= systils
systi? _ systz2 I= systi2;s
systil _ systzd I= systidy
systi4 _ systzé4 1= systisgs
systic _ aystzf = systiaj

s

e CONG 9
systfe _ FALSES
Ir systtn THEN
BEGLI:
'socuti{systtne S"Trace off+chbomtys =-3)3
'bouttsysttns EOL)S

ENC 3
“+TRACE% 5028¢
RETURNS
EMC e

TePESLL
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% Sianal arnc Catchpbhrase Coroutines and Procedures ¥%

(syshelp) % REORT/NOTE/HELF ccroutine ¥ 5E]
CORCUTINE  tyre)s % sionzl type %
LOCAL
sivvaly L temr slot ter sicnal value
s2s 82y 437 % cther uracs %
FORT ERNTRY ExiT sdcval _ FPCALL (2824 23 s4):
LCGF
EEGIN

% save clechal sicnal infoe (ocnly needec if we cidn®t switch stacks
to get here) %
IF pestack = sysbtm THEN sigsave( FORT )5
% set up clebal info to reflect sicnal being generated now
syssio _ sigvals % set SIGNAL %

a2

sysg2 _ sZ2i % global args %

sysgd _ sZ;

sysc4 _ shs

sysfrm _ PORTS % signalling port 4d %

sysgtp _ types % set sicgnal type %

syssstk _ pestacks % sianallina stack ia %

sysinfo _ 07 % the glcbal signal irformation is not on the
sicnal stack %
% keeg track of number of sicnals in proaress %

GUMP sysons % for cenerating stack %
BUME tsysan; % for entire system %

% search fer vroper cstachphrase from top of catchphrase stack %
gsyscat _ bsyscpes

% incicate for sysctn that we came frcm here and not frem a
CONTINUE in & catchphrase ¥%

sysheon _ TRUE:3
% set "bottom® for this signal (te cererating frame for NOTEs
Urwind or Return). SYSBFG is set to 2 non-zero value in SYSPOP
{(=> RETURY™ with cetchphrases to ke drcpped) and SYSTRVM (=3
UMWINDYe This velue celimits the rance of the frames on the call
stack which will see these signals. Ctherwisey SYSEFG is FALSE:
we therefere set SYSEQGT to the bottom of the sicnmnallina stacke
S$icnals will zropogate only in the steck in which they are
cenerated! %

IF systfa THEN syshot _ sysbfg = €

TLSE sysbot _ syssstk:
% provide breakpoint tor aborts %

IF tyrne = aborttype THEN

(bptabt): TJFCL} SE1D8A!

%“ now call CONTINUE %

sivval _ PCALL [Csysconl (Is2y s3y s4)3
ENDE

END.
¥ePesi¥%
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(sysctn) % CONTIMNUE coroutine % SE:

“ This coroutine seerches the catech stack from syscat to btottom and
calls the first eligible catchohrase it finds. syscat setup by
sysrelps sysabort or sysnte - ar & previcus CONTINUE. Starts with
rext catchprrase COWN from syscate &
CURLCUTINE
LZCeL perty nure tcatp REFS
FCRT ENTEY EXIT FCALLC: Cportl )i
%“ Can®t reference FORT.RH %
LCaP
EEGIN
%# if from a catchphrases must get proper sional info from sig
stack intc clobal cells (info will already be in clobal cells %f
we didn*t have to switch stacks to get here) and must restore
ceroutine Llocation in stack frame ( [PORT+1] is co=loc on PDP=-10
}: syshcon is TRUE if NOTEes ABORTe or HELPS FALSE if CONTINUES.
i.es from a catchphrase %
IF syshcon THEN syshcon _ FALSE
ELSE
BEGTN
IF pcstack # sysbtm THEN
% we switched stacks to cet here’l thus we must put signal
info from sig stack intc glabal area %
SEGIN
savebtm _ sysbtm = pestack:
sigrestore(}s

sysbtm _ savebtms$
ENDS
[LporteRH+11 _ sysgcos
ENDS

% 1f Note (Unwinc or Return)s we will propocate the signal only te
those frames more recently placec in the flow ef control then the
frame generating the signal (je.ea.s its subframes) %
nur _ (IF syskot=syshtm THEN FALSE ELSE TRUE)S
LCCP % over catchohrese stack: find elicible cachphrase %
BEGIN
% wet to next catchphrase in catstecks If &t bottoms set to
cenerate SYSCATCHALLS if nots decice if it should be
dispgatchec. %
I (R&esysecat _ &syscat - catsiz) >= ssyscstk THEN
EEGIN % not at hottom! should this be dfspatchec? %
% only Lecok at catchphrases that belonc to the same stack
that genersted the signal %
IF syscatlcatstk] # syssstk THEN REPEAT LOOP:
IF NOT nestscan AND syscatlCcatmrk] THEN
EEGIN
% wWwe are not yet in the middle of a nested signal scans
but since this catchphrase has been seen by some signal
(since syscatlcatmrkl 95 non=-zerol)s we start a scan from
the bottom of the stack and co up the stack until we find
the first catchphrase seen by the immediately precedding
sicenal: that one is a candidate for seeina the current
sicnal. This catchphrase defines where a branch occurred
in the threac of control. %
nestecan _ TRUE; '
FOR Ztcatp tsyscstk UF catsiz UNTIL >= Rsyscat DO
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IF tcatplcaetmrk] A BEitslsysegn=11 THEN EXIT LCOPS

“syscat _ Rtcatp:
ENE S

% This catchphrase s marked as having seen this sicnale. %
syscatlcatrr-l _ syeccatlcatmrkI oV bitslsysorls

if this catackphrase is cisablecy or if this is & Note
tUndine or Feturn) and this catachnhrase 45 out of range,
thern W& must finc ancther catchrhrases otheruwise we exit
this Lecp and dispatch this catchphrase %
IF (syscatlcatencl <= 0) OR (nur AND (syscatlcatownl <
syshot))
THEN REPEAT LOOP % check another catchphrase %
ELSE EXIT LOCP; % dispatch the catchphrase %
END
ELSE % nc more catchphrases on stack: dispatch the catchall
catchphrase %
BEGIN
fsyscat _ sysctchall: % system catchall - will resume NOTE %
EXIT LCOPS
ENG 3
EnNDy % cf catchphase scan loop %
% save coreturn locations then chance it to peint to catchphrase
s¢ catchphrase is actually cispatched by FCALLing the owning frame

o
s

sveuco _ [eyscatlcecatfrml+1] := syscatlcatlocls;
% setup catchphrase paramcter %
syscpm _ cyscatlcatprml;
(bptetnd: % syscat points to catech frame beinog activated % BE2EY

“ call catchphrase %
sysfetn _ TRUES
# checked in peall to see whether the glcbal sicnal stuff
should be chanued. IT WILL NOT EBE SINCE THIS PCALL IS A
"SYSTEMY PCALL TC EXECUTE THE SIGNAL!' %
PCALL [Ceyscatlcatfrml] (ODesysu2esysciscyscsilporting
ENDY % of coroutine body "loop"™ %
FAD
feFESIH
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(sysrsure) % RLIUME coroutine % SE:
“ This coroutine RESUMEs coae when a catchphrase does a RESUME %
CCROGUTINES
L@CAL

rorte % *or porteRH rreferences %
T % dlawe %
resls reszy, resle resqy % results to rpass on %
scortt % temp cell for pert %
FCRT ENTRY EXIT resl _ PCALL t: [portl res2s res3y res4);j
LGGK
ZEGIN
# cet signal infe into alobal area (already there if we didntt
switch stacks) %
IF pecstack # sysbtm THEN

BEGIN

savebtm _ sysbtm I= pcstacks
cigrestere();

syshtm _ savebtms

ENL S

% check signal status for screwuns %
IF SIGHALTYPE % helptype THEN
sysrcviprovrambucsStattempt to resume a
NOTE/AECKT"9lport«RHR+111}3
IF gsysan €= 0 THEN % 4n prooress ccunt ¥%
sysrcviproarambucei"attempt to RESUME with no signal in
procress"slport«RH+117) 3
 restore co=-lLoe in catchphrase frame %
Cport.RH+11 _ sysucoi
% cet current values before poping %
sport _ sysfrmi % signal from this port %
pepsiz ()3
syscom _ syscatlcecatprmls % restore nparameter ¥
(betres) % (MY+4 is resle others follow ¥ SE3IEE
sysfetn _ TRUES
% checked irn pcall to see whether the uvlobal signal stuff
shoula pe chanageds IT WILL NOT BE SIMCE THIS PCALL IS A
"RYSTZH" PCALL TO EXECUTE THE SIGNALTY %
resl _ PCALL [sport] fresly res2y res?y resa
Cport] res2s resldy res4)i % RESUME %
END
EMNC -
HePESIY
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(sysvoke}) ¥ INVCKE coroutine % 5E4

% Tkis corcutine invokes & catchphrase arc sets terminatien location.
1t also smashes return location for procecures. NOTE: if caller is

a corcutines must lccate owning crocedure in order te smash its
returr lceaticr. Reel return Llecatinns ére bept 9n the ecatchphrase
fraume %
CUREUTTINES
* FCELELL argurents.

clocs catchphrase location

tloct: TERMINATE in this catchphrase irstance means GOTC here %
LCCAL ports % temp store for port did %
PORT ENTRY

E¥IT syscpelcatloe] _ PCALLC: syscpelcattlocls syscpelcatprml);
LCOP

BEGIN

Lod

% dnitialize catchphrase frame %
% catchphrase location stored in PCALL %
syscpelcatfrml _ FCRT: % catchphrase port (frame) ¥%
% termination location stored in PCALL % !
csyscpeflcatenc] _ 11 % enabtle it %
% rave current stzck pointer of stack invokinec cstchphrase ¥%
syscrelecatsl _
17 pmestack = syshtm THEN §
FLSE [pcstackeRHILstkssavels
% dpcddicste it hasnt't seen any sionals vet ¥
syscecelcatrmrkl _ 03
% indicnte which stack owns this catchohrase ¥%
syscpelcatstk] _ pecstacks
(bptinv): % syscpe points to catch frame % SE4F3
“ fing owninc procedure and save/chance return lLocation %
pert _ FORT;
WHILE (NOT sysorclport)) AND ([porteRHI # 2sysufl) DO
port _ sysbaxiport)s
syscpelcatewnl _ ports
IF (LcortsRH=1J1aRH # %syspop) AND (Coort.RHI # $sysufl) THEN ¥
save/change return %
syscpelcatrtnl _ [porteRH-121 = fsyspop
CLEE esvyscpelcatrtnl _ 03 % zero means alrezdy chanced %
% bump catchprrase frame pointer %
IF ( &syscpe _ &syscpe + catsiz) > E£sysce THEN
sysrcviproorambucs3icatchohrase stack overflow"™.PORT);
cpelcatlce] _ PCALL (isyscpelcattlccly syscpelcatprmly s
- |
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(sysropl: % label te drep catchphrases or RETURN % SE4t
% first "undo" the return so sia will work %
IMOQVE MeS7 'ADD Me=200000283 % M _ S+2 ¥%
PR OVE SaRat.
t first zave args and mren %
PelShk S4ali 1RUSH Semreai Zreturn values that will be smashed %

PELUEH S3R1IT PTPUSH S4Rk23 ITPUSH SeRZ:
“ out out "return" NOTE %
systfe _ ¥i % above ancd here only %

NOTECreturnd s
'FOP SeR3I: 1POP SeR23 !POP SeR13 % restore those args now ¥%
&syscpt _ &syscpes
systloc _ 03 % this will be return Loc %
WHILE (&syscpt _ 8syscpt - catsiz) >= $sysecstk DO
IF syscptlcatfrml IN [MHe S) THEN
% NOTE:
Old mark was S+2. Two PUSH's make it =S. Want to remove
#LL his catchphrases and those of all routines above hinm
in stacks There may be phrases fer routines telew him dn
ctacksy zbove his phrases in catech stacke %
EEGIN
IF syscoptlecatrtnl AND syscotlcatownl = M THEN
svystlce _ syscptlcatrtnl:
% miark the catchphrase to be drepped %
2rpecat _ syscptlcecatenc] _ dreppecs
END T
IF NGT tsyscn AND drpcat THEN sysdpallQ);
IF systlec THEWM
BECIN
[¥aeRH=11 _ systloct % resore returr loc %
IFOP Semrec;
IFOP S5+4Al13 % restore results %
(bptrtn)t % break just before real return % EE4HAE
% just Like sysrtns not tracec %
TMUVE SeMs

T1FOP SeM:
'POPJ 5405 % go %
EnCS

sysrcvipreocrambuc,5"syspor! cannot fird return for
croceauretsS.FH) S
% means aiu not find return for this procedure - major screwup %
END .
ZaPesiZ
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(systrm) % fterminate this sianal (and returr to termlLoc) % 5EF

% This crocecure performs TERMIMATE commande. It terminates signals
and oives centrol to the TERMINATinc routine at the leocecaticn
sgecifice when the catcrhohrase was invoked (i.e. termloc ) %
PROCCOUT LS
LUCAL

tlocs % tno eave terminzation Loc - aclokzl no coed bere ¥

SeVSs Saviie tracwns ¥ temps to save S¢ Me TERM owner's port %
tloe _ cystloc _ syscatlcattlocls % save the termloc in glebal %
trmown _ syscatlcatownli ¥ position in flow of control for TERMIMNATOR

o
o

(Epttrm) I % herey systloec is terme. location ¥ S5ESF
IF syscn <= 0 THEN

sysrcviprocrambugsS"TERMINATE with no sig in progress%e[M.RH=11);
IF sysbtm # syssstk THEN

sysrcviprocrambuaces$*TERMINATE for sicral 1in another

stack"s[MeRH=11)3
savs _ syscatleatsl;
savin _ syscatlcatfrml;
IF SIGNALTYFE = notetype THEN

sysrcvi(procrarnbuas$tattempt to TERMINATE A~ NMOTE"S[M.RE=1J};%
peosic()sy % pep 1 sianal %
HFILE syson>C AMD syscatlcatownl >= trmown 00 copsic()s

% remove all signals cenerzted by routines lLower in flow of

contrel tharn the routine that is TERAINATING ¥
syskfe _ savm+1i % set lower Limit for NOTE (NOT this frame) %
NCTE (unwing} s
% now remove &ll catchphrases for lower routines %

Esyscpt _ &Ksyscpes :
WHILE (&sysept _ HKsyscpt - catsiz) >= $syscstk DO

IF syscptlcetfrml > savm THEN

% mark the catchphrase to be drcpped %
crpcat _ syscptlcecatenc] _ dreppeds

IF NCT tsyscn AND drpcat THEN sysdpall();

systloc _ tlececi % restore thet aclobal. may have been usec %
S save: % recstore stack %

¥ _ savmy

GCTC [Csystlocls % GCGTO termination location %

FhCa

“aPE 84
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{sysena) % enable catchohrase ¥% S5EE€E
PRUOCECURE
(catcrnar)y % address of catchphrase ¥ SE6A1
sysatllcatername M1 % caller®'s mark %s 133
RETLRAS
END s

TeFCS5Y
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(syscis) % disable catchphrase % 5E7
FROCECUXE
tcertehnamYt % acecress of catchphrase % EETAL

svsabllcatckpary M1 % caller's mark %s =103
RETULR 3§
EP\G-

[ 1] ™ . ® g
A S S A
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% Sianal and Catckphrase Utility FProcedures %
(sysebl} %2 manipulate catehphrase enable eount %
FROCELUFEL
fcateknares % acdress of catchpohrase %
clarzrece % mark fTor caller %
nliy ¥ count &%
LCCAL
czto vEF: % catckrhrase stack pointer %
Ecato _ %syscpet
%Y now seurch for most recent instance of catchname %
WHILE (&catp _ &catp - catsiz) > $syscstk DO
IF % richt one %
catpleatloc]
catpleatfrm]
catclcatencl

= catchname AND
= oldmark AND
# dropped THEN

SEGIN
catplcatenc] _ catplcatencl + n3
eXITs
EMD s
% no=op if not fecund ¥%
RETUFRNS
ENU o

i .9
YePesi¥%
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(sysenc) ¥ returr enable count ziven catchpkrase adr #%
PROCEDURE
{catchname); % adaress of catchphrase ¥
LECaL
citr ACFe % cxtecbrbrzce stack pointer ¥
obdmarks 7 caller?s mark %
oldmark _ CMIj
REATnD _ 4Lsyscpesd
% now search for instance of catchphrase %
WRILE (&catp _ Zcatp - catsiz) > $syscstk DO

IF catplcatloec] = catchname AND catpleatfrml] = oldmark THEN

RETURN(catplcatencl)s
% zero if not found %
RETURNID) S
END o

wePesiy

5F2A1
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(sysdrp) % crop cARtchphrase % 5F3
EROCEQUREL
fcatcrname); % acddress cf catchphrase % S5F3A1

¥ drops & cetehokracse given accrasss or crons all catchphrases
cgloncine te calldine routdine 3f arcurent s -1 %
LCCAL
rreveat X5Fs % pointer to ocrevious catchohrase for caller %
catp FFFe % catchrhrezse stack pointer %
clerarks ¥ callert's mark %

oldmark _ [MI;
fcatp _ R&syscpe;
Lcrevcat _ 03

% now search for instance of catchphrase and delete it %
WHILE (&catp _ &catp = catsiz) > $syscstk DO
IF catplfcatfrm] = oldmark AND (catrlcatencl # dropped) AND
{ catplcatloel = catchname OR cetchname==1 )} THEN
FEGIN
* restore return Llocation or move it to previous
catchphrase %
IF cetplcatrtnlid THEN % return Lloc $n it %
HEGIN
If frrevecat THEM orevcatlcatrtn] _ catplcatrtnd
FLSE CcatrleatownleRH=11 _ catplcatrtnls
“ mark the catchphrase tc be dropped %
drrpcat _ catolcatencl _ dropped;
EXITY % we knew we are ocore here &
END
ELSE
% mark the catchphrase to bhe dropred %
drpcat _ catplcatenc] _ drepped;
IF catchnametd=1 THEN EXIT;
END
ELSE IF catplcatownl = nldmark THEM &prevcat _ Rcatps
% save prev cat pointer %
% icnore if deces not belonc te olarark %
IF NOT tsys:zn AND drpcat THEN sysdpall()s
% no=op it not found %
RETURNS
I—.I\-'D'
herPe sk
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{syscdpall) % droec all marked catchphrases % 5F 4
FROCELURES
“ to he usec bty runtime routines nonlys reset drocat falg to FALSE %
€catp) RFFS % temporary rointer for lLloorninag cver catchphrase stack %
SF4C
dcats _ wmsyscped
JEILT (scatrn _ fcatp - catsiz) > $syscstk DO
SFEGTN
1F catplcecatencl=droppec THEW
sysapl($catpls
EMNDS
arpcat _ FALSES
RETURNMS
ERhD.

%aFest¥
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tsyscpl) % creor cne catchphrase aoiven catch stack pointer % 5FE
FROCEDURE
(cato FEF): % catchohrase sack pointer of one to drop %

te e uses L runtire routines onlv %
I fcety = Tsysvre = catsfz THEM &syscpe_Kcato % on top %
LL&E

D EELT

Leyscre _ ssyscpe = catsizi L step cown one X%

% want tc move from Scatp+catsiz to fcatp till we store in
isyscre=-catsiz %
Ré.LH _ ncatp+catsizi
R4 oRH _ dcatpd
Al _ ®fsyscpe+catsizs
TELT P4gulls
ENCS
RETURNS
ND.
Peciy

FEm



BLPs 7-Sep=7% 11:03 ¢ COMPSRCe RT=MAINSNLS313s > 33

% Sicnal anc Catckohrase State Saving Primitives %

(sizsave) PFCGCLULRE % save clobal sjonal state in sianal stack % 561
Y FORMALS %
{rloc:s % return Locatien for errcr messsuces % 5G61A1

4 geee rethir, 31 ne sicral in proaress for =revious stesck. Uses
syssstk (sicrnalline stackle Thuse if sysecn is non=zero syssstk MUST
¢ set ute This is done in syshelp. 1t is reset in sicrestcre. %
¥ SECLARABTIONG %

{tsicptr)y REFQ 5G1C1

tenazar); 5G1cC2
IF sysan THERN

EEGIN

[syssstkeRHI[Lstksigl _ sysonj
FOR %tsioptr _ $sysastk UP sicsiz UNTIL >= Rsysgpt DO
IF (tsieptrlscunl] = sysan) AND (tsicpntrlsostkl = syssstk) THEN
EXIT LCOFS
IF &tsiaptr + sicsiz > $sysge THEN
sysrcvistkoverflows$"sicnal stack cverflow"srlcc):
AleLH _ $sysfrm; Al«RH _ sysinfo _ E&tsicptrs
endacr _ Etsigptr + sicsiz = 13
'BELT Alsdencedrs
IF &tsiueotr = &syscpt THEN fsyscot _ 8&sysopt + sicsizs
¥ Ye have aoded a new signal tc the stack %
FNDS
RETURNS
END.

{sicrestore} PROCELURE: ¥ restore clobal sicnal state from sioc stack %

5G2

% NOTE: %+ CAN NOT USE ANY REGISTERS EXCEPT Al *x*x %
% Uses syshims absolute rottom of the cutrent stack %
¥ DCCLARATIGNS %

ttsinptr) REFS BG62C1

tenpdacr) s EG2C2

{sianod s 562C2
IF signo _ [systtmeRHILstksial THEN

EEGIN

FOR &Ltsiantr _ ssysdstk UF sinosiz UNTIL >= &sysapt DO

REGIN

IF (tedeptrlesncen] = siecno) ANR (tsicptrlscstk] = syshtr) THEN
EXTT LGCP;,
ENDS
END
ELSE E&tsioptr _ R®sysapts
IF Stsicptr = &sysapt THEN

BEGIN
sysinfo _ syssstk _ sysfrm _ 03
RleLH _ Ssysfrm; R1«RH _ Ssysfrm + 13
END
ELSE
SEGIM
RleLH _ sysinfo _ &tsiaptr; Rl1«RH _ %sysfrms;
syssstk _ sysbtms
ENDS
endacr _ fsysfrm + sigsic = 13

'ELT Rleicnaadr;
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RETURMS
END e
psic) % pop
syeresure %
PRUCELCURES
(temp )}
{svsybtm)s
{tsicptr) REFS
(encadri;

2 Thris routine reverses pushsic

< COMPSRCy RT-MAIN.NLS313y

sianal-in=precress frame from sysostk?

operatior

% unmark all catchphrases that saw this signal %

temn _ bitslsysgnl X
FOR &tsicptr _ $syscstk
IF tsioptrCcatstk]
tsioptrlfcatmrkl _
sysinfo % the sicnal 1qs

EEGIN
% check tor underflow %
IF

IF

=13

> 34

called from systrm
541

recover an undertlow %

563
563L
563t
5G3F

UP ecatsiz UNTIL >= Bsyscpe DO

syssstk THEN
tsigptrCcatmrkl
on the stack:

«A temps
remove it

(&sysgpt=-siasiz) < $sysgstk THEAM

% THEN

sysrcviprogrambucs3¥signal stack underflow™+0)3

&
e

1F sysinfo
Egsysapt
ELSE
FEGIM
Rsysapt
R4elH _

&sysapt
sysinfo

— &syscpt
sysinfo +
R4«RH _ sysinfoi
endadr _ &sysgpt;
'BLT R4sgendadr:

%“ sysinfo will be

to reflect true state of the world %

ENC»
ENES
restore prior sicnal
svsybtm _ csysbtm SYSss
# move ftrom ciag stack to
sigrestore (),

% sysan was restored hy

i o/
% i
. -
.=

s

find this signal aon sic stack anc ccllapse the sig

- siesiz THEN

-

sigsizs
siasizy

set in sicrecstores

B

stks

glebals %

sicrestore %

shaould be

stack %

set by here

IF [sysbtmeREILstksicl THEN EUMP DOWN [sysbtm.RHI[stksialj;

IF tsysan THEN BUMP GOGWN
sysbtm _ svsybtmi
RETURN;S
ENDa

%“sFessi

tsysans
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- % Signal and Catenghroce State Query Primitives X%
(syscre) % 1s ziven stack frame for a PROCELCURE? ¥% 5H1

7 Return TKUE §f pmort 4d P (frame pointer) is that of a rrocedures
felese if that ¢t & coroutines Method: lock at return Llocatien = if
ccroutinecy it contains pert id of caller which points into stack
rather than toc coce (znce 0ot courses there is no code on the stacke.
4e Lock first at steck gointed to by sysbtme then ge on throuch all
cther stacks if necessary. %
EREO0CELCURE

{port): % the port id % 5H1B1
teidl)s SH1C
(teststk)i 5H1C
IF tpid _ Cport«RH=1J4RH? IN [sysbtm«RHe (sysbtmsRH=-sysbtmesLH)sRHI]
TFEN

RETURN (FALSE?S
IF NOT (teststk _ Linlink) THEN RETURNC(TRUE) X
LCOP % over all stacks frem the beginninc: must end when stklink
fiela 0 2t end of chain %
BEGIN
IF pia IN [teststkeRHe t(teststkeRH=teststkeLH)aRHI1 THEN
RETURN (FALSE)} S
IF NOT (*teststk _ [teststksREILstklinkl) THEN RETURNE(TRUE)S
ENDS
ZND e

feysbak) % civen stack framess bDack up cne frame % 5HZ
“ Return frazme gpointer (port d4d) P for the frame that §s ®back" one
frame in stack (back=toward bottom) %
FRUCECQURE ;

(pert); % the pert id = frame pointer % SEH2B]
RETURN ( ELperte.RH] )3 % cets previous mark %
ERKD e
(sysclr) % return a procedurets caller's zcdcress % SH:

% sysclr() inside a procecdure will ¢ive you your return address %
FRAOCEDURL S

RETURNC [ [MeRHI«RH=1 3 33

END

%aFEess%
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terrmsz) % error messace writing preocedure %
FROCEDURE
(i*ne % cutout ifrm %
why REF. ¥ reason %
lcedt % esscociastad lecation %
¥ Ut out CHELF
teout(itneCLY:?
teout(i1¥fneI"LIP RUNTIME ERRCR: "+chbhmtys (233
% fird reascn L
IF whyel > whyet OR whyeL NOT IN [1,200] THEN
Awhy _ $"bad error string passed to ERRMSG";
tsout(jfne &why+chomtys 0133
% put out location %
Thkout(jfnsEQLYS
tsout(jfneE"LOCATION: "+chbmtys033
CASE Lloc OF

=0: 'sout(ifnet"unknown location (zerc given)"+chbmtys0)}

ENDCASE
BEGIN
IF NOT SKIP 'nout(ifnslocs&) THEMN 'JFCLS
tsout(ifns®" octal"+chbmtys0);

ENDS
toouttifnaEDLYS
RETURNS
ENZ
AsFPESi i

81
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% Stack allocation/deallocation %

(alostk) * alocate & apenport coroutine stack %
PROCEQUFE t&stk REFsnstksizes zones acoroutine REFs naraos %e + narcs
araurents Tor the rorcutdine % % => [pertl] ccoroutine®s results %)3 5J1
Prececure cesoription
FUNCTION

£ call on this procedure is Llecically eguivalent to allocating
& rew stack ang then QOPFNPORTimg a coroutine that Lives at the
bzse ot the rew stzack

ARGUMENTS
none

RESULTS
proe=-value

NON=STANDARD CONTROL
will generate an AEORT sicnal if nc space available for new
stack

GLUBALS
none

A

% Leclaratiocns %

tstkptrds 5J181
{constk)s 5J1EZ
(temn}; 5J1B2
(i) 5J18¢

» make sure a corocutine &adoress was passed te us ¥
IF NQT &zcoroutine THEN
AFORT( crocrambuge $"ALOSTK: ne corocutine address passed" )3
get a new stack of size nstksize + overhead words from specified
zone %
IF NOT Zastk THEWM
IF NOT (Rastk aetbhlk( nstksize + stackdecsizes zore 1)) THEN

ARORTC programoucs $"Insufficiert room in zone for new

L
i

stack™")
% indtijalize the stack descrintor for this new stack ¥%
Yastk _ festk + stackcecsizes

£1 _ =nstksizej; !'HRL £14A15 Ale«RH _ Rastks

stketr _ Al

astklstkmsavel _ astk[stkssavel _ astkl[stksicl _ astklstkcalol _
astklstkmcalo?l astk[stksdalol _ 03

estklstkzeonel _ zones
astklstksizel _ nstksizes
I ( constk _ astklstklinkl _ (Csysbtrme.RHI[stklinkl = stkptr) )
THEN
SEGIN
CcenstkeRHI[stkblink]l _ stkptrj
END$

astkl{stkblinkl _ sysbtm}
% set Linlink to point te first stack in chain %
IF NOT Linlink THEN

BEGIN
Linlink _ %estack;
Linlink.LH _ =-ostkszs
END S
% put tirst woerd on bottem of stack ¥%
astk _ fsysufls

% save state of cld stack (¥« S¢ & sional status) %
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fsysbtmllstkssavel _ ™ = 200000283
LeysptmIistkmsavel _ [MI3
sivsavel [¥=117 )3

" drcicate wnich stack we came fromy and indicate where rew stack is

pesteck _ sysbtm = stkptri
sysse _ Aastk + nstksize)

¥ set up sienal =tatus of new stack (no sicnals in progress) %
csivrestoret):

% move £ to 1st entry of new stack %
£ _ stkptr: :

% move arcguments for coroutine to new stzck in reverse order %
WHILE (3 _ 1) <= nargs DO

BEGIN

temp _ [%naras - 1 - nargs + 113
TPUSH Setemps;

ENDS

% set CORETURN Lecaticen in ocur caller (L[MJ+11) to be our return
leccation (LM=11)5 in otherwordsy make it lock Like our caller did an
CPENFCRT to the new corotLtine on the new stack « The corocutine
Loecation is one cell beyond the chain word of a frame (pointed tc by
¥ for the current frames?!? It is NOT a stack pointers but rather has
& richt kRalf which s a pointer to code which presumably dic an
grenperte The word cone cell before the chain wora 18 a return
Lccation if thne frame is & procedures I1If the frame s for & ;
corcutines the word is & stack pointer tcthe frame Wwhich cperported
it ¢9if 1t hes not been stored away in a localle This word is
accessitle by the wora FORT.%

[CMeRHYI + 11 _ [MeRH - 1133

F6a %mrec% _ [M.RHIS
% setup te CPENPORT coroutine %

Al _ Ffaccrcutines
% switch stacks$ f.e.s make new stack current %

M _ stkptrs
¥ noew OPENFORT new coroutine %

PEUSHY Sel1CtA1);
¥ we should never get here %

AECRTC( procrambuge $"ALOSTK:I System screwed un")s
ENG o

YePesy¥%
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(dalcstk) % ceallocate stack %

PRUCEDURE (astk); Sdz

Frocedure cescription

FUNCTICGN .
A e=ll aon this preocedure is lecically ecuivalent to geallocates
a stacki it propocates & nate unwind throuch the entire stacks
urchains it trom the stack cheiny then frees associatec
alilccated storage.

ARGUMENTS
necne

RESULTS
proc=value

NON=-STANDARD CONTROL
An ABCRT signal is generated if an attempt is made to
dezllocate the default system stacks GSTACKS alsose if the
sterace allocator cenerates and errori alsos if a stack tries
to deallocate itself.

GLCBALS
none

b4

o
‘s

% Declaraticns %

(fotrd) s , 5J2E1
(betrds 5J28¢
(sigp} REF:?® 5422312
{endacr)s 5Jd2R¢
(catp) REFS S5J28B¢

% Ghenerate AECRT §if this 4s ustack or if we stack ds tryine to
deallccate itself or if stack is currently beinag dealeccated by anyone
else u .
IF [astkerfrH] = $cstack THEN
AECRTtorogrambucy 2"Attempt to deallocate system stack.")3
IF [estkafRK] IN [sysbtmeRty (syshbtmeRF=-sysbtme.LH)RHI THENM
ARORT(procrambuas S"Attempt by stack to deallocate ftself."};
I7 Castk.”RHIMestkcalo] THEN
AECURT(nrooreambuas $"Attempt to cdeallocate 2 cealloceaten
stacke")s
% Prepocate NMOTE(unwind} down entire stack to permit cleanup %
sicsavel M 13
RluelLH _ - [astke.FHI[stksizel: Rl.RH _ astk;
astk _ R1:i % to insure astk LH set %
[Fl.hFILstkdale]d _ sysbtmi
CsysbtmefHILstkscavel _ [R1.RHICstksdslol _ § :=
[LR1«RHI[ stkssavels3
[sysbtmeRHI[stkmsavel _ [R1.RH1Lstkmdalol _ M :I=
[LR1.RHILstkmsavel}
sysbtm _ R13
%“siorestoret); not actually done: we &sren®t interested in (other}
nested sicnals on the stack being deallocated %
NOTECunwingl)s
M _ [(sysbtmeRHMI[Lstkmdalol;
S _ [systtmaFHIlstksdalol;
sysbtm _ [sysbtm.RHILstkaalol}
sicrestore(} 3
% Get rid of sinnals in grocress associated with stack bedinc
ceal located % '
FOR Rsigp _ %sysupt-siosiz DOWN siosiz UNTIL < $sysgstk GO
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REGIN

IF siuplsastk] =

%
[

REGIN

IF teyszn THEN
ta >=

IF syegin

sysinfo
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asetk THEN % siagnel in stack being

TUMF DOWN tsvysany
&esiap THEN
_ sysinfo=s3insiz;i

% the clebal sianal

down the stack %

IF &siagp

fsyscpt

ELSE
EEGIN

= RKsyscpt=-siasiz THEN
_ &sysgpt -sigsiz

% check for underflow %

1F

Rsysapt
R4eLH _
RGeRH _

endsd

(Lsysapt=sigsiz) < $sysastk THEN

sysrcvi(programbugs$®sicnal stack underflow"s013
Lsysapt - sigsizs

&siaop + sigsizi

4&sicos

r _ R&sysapts

TELT R4sdendadrsi

END T
ENE S
ENDS

hcate _
IF cat-lcat
drpcat _

IF NOT tsysan
Unchain stack %

FOX

B

% Dreg catehphreses asscciated with
Ssyscstk UP catsiz UNMTIL >= S&syscpe DO

stack teing dealleccatec %

stkl]l = astk THEN
catplcatenc] _ drcopedis
AND drpcat THEM sysdpalli)s

fotr _ LCastkeRHILstkl4ink1s
bptr _ [astkeRHILstkblink1i
IF bptr THEN Cbotre.RHILstklinkl _ fptr:
IF fotr THEN [fptr.RHI[stkblinkl botrs

I NMOT cstacklstklink] THEN Linlink
% Dezllocate %
IF CestkerkI1lstkzonel THEN .
REGIN % stack was allocated %
IF NOT freeblktlastkeRH]=stackdecsize,
ABORT( procrambuce I"Error on stack
ENDS
AETURNG
El\Do

03

7e«PESS%

[astkeRHIlstkzone
deallocatierm")

deallocated

will move

THEN
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% Strina Construction.Post=0ffs%
(bsc) %Feuin strinc ccnstruction. Called with STID tor pointer to string
Wwith stastr TRUE) of the cestinaticn.%
6E
FRUCECURE (rest):
ralsic _ gects
“set ur byte pedinter arcd S4R for strinc construction%
nschpt _ cnbmty + %sar;
sar.L _ empty?s
“reset stack for modified clist entries¥%
clehna _ clmptys
RETURN 3
ENC «

(esc) %Enc strine construction.%
GE
PROCEDURES
IF rplsicestastr THEN %2=-strincX
BEGIN
*Crolside.stadrls _ +sar=t
RETURNG
ExDs
tilesc())
RETURM?
ENG e

(kos) %arcurment points to strine te e anpendec te the statement Eeing
constructec?
[c18

PROCEDURE tasfrom)s

ReF ssfroms

LGCAL tptri Zbyte pointer fcr readinc characters¥

IF (sar.L _ sar.L + asfrom.L} > sar.M THEN

LEJRTUtsearoverflowsd"string teo Lona™)s
bptr _ chbmty + Zasfroms:
a2 zsfromaL;

a® nscopts

a4 _ botr;

UNTIL (22 _ s2-1) ¢ 0 00 |a% _ al _ |a4:
nsdbept _ aii

RETUKNS

END e

tapachr) %rassed character as argurent. &appencs to the statement keing
constructec in sar.%
6
PROCEDURE tch)s
IF tsaresL _ sars«L+1) > sar.™ THEN AB0RTtsarcverflows$"string too Long")i
Insdbpt _ chi '
RETURNS
END

taptstr) %ficpend tstrinc. Arcument is pointer to two T=pointers which
delimit the substrina to he apcenced te the stetement currently bedina
constructec«% .

2
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PRUCEDURE (tp);

LacAL
cly “Locatien of record feor a8 ¢l to te updatec¥
erds %location of enc ot ¢l taclLe¥%
cltaby “Lecation of el takle%
flheos “tile heacer lLock
chy %“character reac from the tstrinc¥
bifrom, “eource byte pointeri

lenstatsy Y%number of chars from strincX
LenbLlanki %number ot chars from strina¥%
REF cl3}
IF Ctpl # [tp+2] OR [tp+1] <= empty THEN
BEGIN
modeset _ 05 %reset clobal modeset flag %
sysrcviproarambucge$®illecal text-pointer pair"ssysclr()};
ENG3
IF [te+1] >= [tp+3] THEN
rEGIN
mcoeset _ 0% %Zreset alobazl modeset flaag %
RETURNS
ENDS
INYCKE(earteh)i
stewrk _ Ctonls
stewrl _ Ctr+12;
fechcl (forwarase Istcwrkl;
% stcwrkl2] now contains Lencth + 1 of source strinc %
% caleulete number ¢f chars to take from source string
CASE stewrk[2] OF
£z [tp+11 2
FEGIH
Lenstat _ 03
Lenblank _ C[tp+3] - Ctp+11;s
ENDS
¢ [tp+3] @
EEGIN
Lenstat _ stcwrk[2] = [tp+11;
lerblank _ Mtp+3] = stcwrkl213
ENC3S
ENDCAEE
EEGIN
Lenstat _ [tp+3] = Ltp+11;
Lerblank _ 03
£ND3
gcl _ cltab _ [clstacdleclbutf;
Y“address cof start of clisth
end _ &cl » C[clstadleclent *» clL}
%“end of clistX
CROP(catchy;
IF rmecdeset THEY
EEGIN % mode set now in operation ¥%
moceset _ 0% ¥%reset the global flag¥
UNTIL (lenstat _ lenstat-1) < 0 0O
EcGIN
cr _ REACC(istcwrk)s
%“ncw arpend the character% :
CLSE modeshift OF %check for forcea case¥%

-2
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=0t apachr(IF ch IN [*as%z] THEN ch=-403 ELSE ch);
“forcec upper case%
=1: arachr(IF ch IN [*A¢*Z] THEN ch+408 ELSE ch}j
Y“foercea lower cuse¥
E~DCASE anachrich): %no case chanue¥
EADS
CAD
FLSE %ro moce chances fust ccpy across¥
BEGIN
IF NOT mkrstay THEN
IF NCGT rplsice.stastr THEW
BECIN
IF rplsidecstfile = [tpJestfile THEN
UNTIL E£cl = end DO
FEGIN
IF cleaclstl = Ctpl AND
clecleel TN [Cto+1l4Cte+22) AND
NMOT cleclfixed THEN
2EGIN
cl.cltixed TRUES
cleclcocl _
sar+.lL + 1 + claclccl - [tp+113
PUSH &cl C% clchncs
EvD3
ecl _ &ecl + cllj;
END
ELSE clcesrttp}s
ENDS
IF (=sar.lL _ sar.L + lenstat) > sar.® THEM
LEORTtsaroverflowed"string too Lengh) i
ah stcwrkl 417 %byte pointer made oy fechecl¥
a2 lencstats -
aXl _ nscbnt?
UNTIL (=2 _ 22=13) < 0 DO |a3 al _ la4;
rnscbpt _ &33%
END S
UNTIL (lenclenk _ lenblank-1) < 9 00 apachr(SP)3
mkretay FALSL
RETURN;S
tcatch) CATCHFHRASE s
¥ meke sure moaeset dis zero if the waorld gets away from
BEGIN
IF SIGNAL=unwind THEN
maceset L3
CONT INUE ;
ENDY
END «
(cldsr) %Czllec with address of two tpointers. Faor all clist

then set to "deleted".X
EROCEDURE
LOCAL enoy
REF clLs
el Felstadleclbufts
%edaeress of start of clist?

(&
c

)3
i

"'::
L

us %

entriesy

if

GF
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fcel + [elstadleclent * clts

vend of clisty

UNTIL ®cl 2= ena DG
BEGIN
IF elasclstl = Ctpl AMD
cleclccl IN COltp+13sLtp+21) AND
ACT clecbfixec THEN
EEGI
claclet2 _ cleclstl 1= encfily
cleclcec2 _ [Ltp+113
Enwids
kel &cl + clls
END <
RETURN
END «

% Readinu characters from SCOEX%

(fechcl)

Tt

%#Dccumentation®
Y“This routine is called tec iritiaslize a work area feor readinc
charzeters from 2 statement. Lrecuments are: direction of readina
charecters (=0 then backwards) and the azcdress of the 7 word work
area (et which the last 7 words are ro lcncer usecd).

If

If

charzcters are tc be read from a statement then
wrnen calltina FfC=Cle the first two cells of the work area must
contain a2 Tpointera. £ character court of one incdicates the first
character of the statement. FECHC! will initialize the rest of the
wCrk #reas. The first word of the werd area always has the PSID of
the statement. The seconc word has the character count. The
thirc worc contains a bound on characters to be read. ENCCHR's
are returned after reach this bounde The fourth word has the
oirection of reaccut for use by readc. A& READC(x) actually
results in the velue of x beino lLoadec into register wa followed
hy a JEFP #b4yreadce
The Titth woerd of the work area contains A byte peocinter tc the
chearacter Lest read from the statements. Thus an ILDB dinstruction
rey e ucec to get the next character if the directien is forward.
It the cirecticn ¢f reacinc s cackwards. then the byte peointer is
decrementec by in=-line codee.
To re=za cheracters from the statement execute a READC(x) where the
vilue ¢f x iz the adcdress of the work area to be useds The
cnaracter fs returned as the value of the READC. Subsequent
READC*s will return the followine characterse.
Te chance position or direction within the statement the work area
muet e reinitialized by calling FECHC1 acains as describecd above.
There may however be more than one work area currently in uses
and these may be chanued indepencently.
characters are tc be read from an A=-string then
the tirst word of the work area conteins the address of the
A=strine instead of @8 PSICe The secord word is 1 if the first
character of the strinc is to be read nexts two if the seconds
etce Characters may he read out of ar £-strirc in either
gdirecticns just Llike & statments Fndcharacters are returned when
the strinc is exhaustecsi

FROCECURE (diry weorka);

LOCAL
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WD e “word posticen of the startinc charzcter¥

CCvy %“character postion of the startinag character¥
stobe %stct for statement®

rncy ¥location cf ring clement?

45

accér; %sacdress of the word containine starting character®

REF rnos
%“set work+Z to bounci
IF [workal = enafil THEN %set to null strinck
BEGIN
Cworka+33 _ 2% Z%readc Wwill return ENDCHR?%
RETURNS
£ND .
ELSE IF [workale.stastr THEN %A-stringi
BEGIN
addr _ [workalestear:?
Cworka+21 _ IF pe THEN pe ELSE [Caddrle.L + 13
acar _ adar + 13
END
ELSE %SCe%
addr _ flfechclt dirs worka : stdb )3
#“find werd ard character position%
IF dir THEWM %scan forwarao¥

EEGLIN
Cworka+31 _ 13 %directioni
END
ELSE %scan tackwards¥
ZEGIN

CLworka+2l _ IF ps THEN ps ELSE 1% %change bound*
Tworka+21 03 %directicon%
chND3
“mzke bvyte cointer to the previous (forward) or current
character?
DIY ([worka+1J1-Tworka+31)/5s wpe CDS
Cworka+4l _ 44CT0G0EE = cp * TOODCQEE + addr + wDs
RETURNS
END -

(openswWork) PROCETCURES

fechclt(ly *tswork)s
RETURNS
END .

(savons) PRUCEDURES

PUSH ps OM btwstkj
PUSH pe (N btwetks
RETURN;

END.

(respas) PROQCECURES

POP btwstk TO pes
POP btwstk TO gzs3t
RETURNS

END«

thackward)

(xxreadc) PROCCEQDURES ¥Trhis is the routine that 9s called to reac &
character bty trhe READC construct. Code to call is JSP assreacc soc return

7C

7
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LCC 'iS '-Il"\ Al
(readgc):
Ycznt have Lececals

ISKTZL =m1sldwals
VURST recacis
TSlul @lareszcency
Zforwarc scani
PACS 2ls1(wids
TCAMLE a2ls2twalds
' JRST rdenals
TILDE aleb4lwals
FURST Cta4d;
({reaccl):
TJUMPN alereadenos;
“backward scan¥
FSOS elel(wal s
TCAMGE ale2{wa);
V'JUEST roena?;
%“back ug
tMOVE
YADD
ICAIG
' SUE
TMOVEY &ledtwals
tLOB Alyal; %“cet
PORST 0ta4) 5
(rogera2}:
(rdendl}:
(reacend): %out
al _ ENDCHR;s
'"WRST G(z4);

L]

al ¢4 (wals
dly=78105%
gle«Cs

[l VR
| BB

routines¥%
“create &

L A=strinc
tasrr=1)

PROUCECUSRE t)
ast.stastr TRUE;
RETURY (ast
ENDe.

~ |

*
]

DECLAKE %
chizarray=¢(
35C700000001=,
2ECTNN00CGLD1IR
1707000000012
10070C0000012s
10700000001E) 3

DECLARE cshift=(Ts144777TE1E %=15%+

since
A reaister contiadining

VACSA 1twalds
PSCS 1(wals

podnter to

< COCMPSRCe RT-MAINNLSY13e > 46

is not called by usual procedure Linkagea.
the =zccress of the work areas%

%cet the characteri%

kyte pointer%

2l+=43050C00000018

the character¥

%“adjust for backward overruns NOTE SKIP%
wadjust for forward overruns SKIPPED OVERZX

of bourdsi

asstring with stastr field seta%

Eyte pointers for chhptr ¥

TTTTTOR %=8%e TTTTTTIE %=1%)3

DECLARE ascomm={0«774E G TTTT0ET«TTTTTITTES+=400E)3

EXTERNAL cmostre
(Lochr) % Lload
FRUCEDURE

(astry %

comstrs
character from

apstore; % inter-orocedure refs %

a=string %

a=strinc acdress %

TE
7E1
wa is

TEE

TES
TELL
TE1l]

8t

aF
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charne)i % incex. 1l=first char %

% returr & scecifiec character from an astring %
IOVE Alych=rncs % cet index %
TFOVET Alae=10111)3
TTIGIVI G150 “ char=1/% %
ThBD Ffleccstri % =z2cd address of strine %
EMOUE Alel (A28 ¥ ze¢t word from string %
YROT Aleaeshift(p2)y % rotate and mask %
TANDT Al 417755 % faster than LCE %

RETURMNS
EXNDCa
(chbptr) % return a=-string char byte=pointer given index % ac
PRCCEDURE
(charrolj % character incex 1=first char if LDGE % 86G1¢

% NOTE: 0=first char if do ILDB on resulting pointer ¥%

% return a partial byte pointer given a character number. The resulting
byte pointer neecs to have the address of the astrinc added to it %

ISKIPG Alecharnol %check fer zero char count %

'JRST chbptis

FMOVE] Ale=1CA1) % %subtract one %

PIDIVI A1a53

YAC0 Alschparray(i2); f%oet nartial poirter %

RETURNS
{chbptl): 8G2¢C
RETURNC(chbmty s
END
taochr) % &ppend @ character to a=-strino % 13
FROCEDURE

{chary ¥ the character tn append %
astr); % the a-strinc address %
% Appenc the given character to the specified astrince If the string is
2t it*'s max Llencth & HBELPUstrincoverflowesastr) results %
LCCP
BEGIN
AZ _ Tastrli % cet maxeslen from strine %
IMCYST Al41(A2)5 % get Len+l ¥
TCAMG Al4A23% % cver rax ? %
EXIT LOCPS
zstr _ syscsoviastry astre.L+1}3i % cet rew strinag ¥
ERES
TFLEM Al sui=3(m); %Z store len+l %
IMBVET A240032)F % jsclate rew Lencth=1 = olcd len %
tapstore)}: 8H2[
FPICIVI AZ2 453
'ADD Al2echparray (A3} % cet partdial pointer %
FADD A2sestr; % plus strinc address %
'MOVE Alschary % cet character %
1DPB Al4A23% % and store 5t %
RETURNGS
END e
(stbptr) % non-astrinc character byte pointer 81
PROCEDURE f(charnol:
%creates a partial byte pointer to the charecter determined by the
character numbcr rpassed as aroument. The resulting byte pointer needs
to have the zdcress of the string (NOT ASTRING? added to it.%
LOCAL wpe cf3
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IF charrc = empty THEN RETURN (44C70000000GE)3
DIV (charne=1) / S¢ wpy ¢pi
RETURN tenrarraylep] + wp = 1)1

END.

(ascom)

FROCECUREt(sstrle astr2e relation)s &,

% zccepts sucresces of 2 a=strings. returns Llogical value of actrl
<relatiern> astri %
LACAL reltabis

ril _ =17 % set flac in rl - means must do all of ccmpare %

r2 _ relation;

{comstr): % callec by ascom and compas % 8dJt
% rl s a ftag: =0 means return false if a mismatch (compas calll)s« <0

means must compare entire string and return reltab (ascom call). >0
means returr the sign of astrl = astr2 (ecmpstr call) %
IF Tastrllesl # [astr2leL THEN BEGIN

VIMULI r2e3s

IMOVET r241¢r2); % plus one %
ad _ £e

a4 _
'FRRZ als0(a3); % Len of astri
IFRRZ a240(54); % len of astr2
TCAIG a2240€a1)3y % ftind min Len

' JUMPE rlyascomé; % RETURNI(FALSEY if called from compas %
TSKIPE Lneflas % cmpstri IF Lnafle ARD Lencths rnot ecual %
'JUMPG rls,ascom53 % cmpstr call - corpare Lengths %

'CAIN r2e425 % s relation = 7 %

I'JRST ascome?® % ves. RETURNC(FALSE) ¥

'CAIN r2s6f % if relation # 7 X%

'RST ascom7 % yes. RETURN(TRUE}Y %

ENDGS

% or2 _ r2*3+1 %

{m=2135 % %astrl %
Cm=3%13% % Sastr2 %

e 2

IMOVET alelita?); % now al has the min ¥

VIDIVI 21453 % lemcth/5: al=numter of wcrdse 32=mask incex %
tascom2): 8JSI

TMOVEL a3el(adlds % add one to pointer %

IMOVET a4el(ad)ds % ditto %

'MOVE r3s0(a32)y % zcet a word of strira %

TTRZ r3sls ¥ turn off Low order bit %

TSCJL &lesascomls % Last worc of strirc 7 %

PMOVE r44.0Ca4)y % cet other worc %

'TRZ r4s17 % and turn of Low orcer bit %

'SUB r2er4i % nows tzke difference %

'JUMPE r3sascom2; % if ecuals keep cecing %

'JUMFE rlsascomé; % cuit here if we can (i.e. from compas) %

(ascnm3): 845!

PTLNE r344EEY % compute sicn of result: sian bit on? %
PSKIPA r3e==13 % yess get -1 %
YMOVEI r3e«l3 % nos get one %

(ascaomg )2 8J5s|

YJUMPS rlesascom8i % cmpstr call = return signs not reltab %
YACDI r3a.0(r2); % add in reltab index %
BETURNtreltablr32): % return result from table ¥

{ascoml}: 8J5i

'UUMFE z22e<&scomSy % lest worc of str. any chars in it? %
VANDG r3sascemm(a2);y % anc off extraneous chars ¥
'MOVE r4¢C€ag)s % cet werd from other strincg %
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'AND r4esascomm(a2)y % and it alsoc %
T'SUE risras %Y take ¢ifference %
PUJUMBN rZyascom3s % check sicn if not equal %
(asconB): 8JEF
VRFERZ rigi=2(m); %YLast werde equale compare lenasths %
'EERZ r440-3(m)y % et cother Lenath %
TEUETD r3«0firads %» tare ditference ¥%
VUUMFE rigqascomss % reguals return result %
'URST ascomdy % not ecual, compute siagn %

(asccomb]) & 8J5st
RETURNI(FALSE)S
tescom7) s 8J5F
RETURN(TRUE) S :
(ascomd) : 8J5¢
RETURNC(Pr3)3: % return sian for cmpstr call %
NULLS
END .
(compas) PRUCEDURE(zstrle astr2)s 8k

% compares the contents of *two a=strinas. Returns true if the contents
matehe false otherwise %

rit _ 05 r2 _ 2% % relation = true %
GOTO corstrs
END «
tcmpstr) PRCCEDURE(astrly astrZ)s al
% returr =1 3f 2strl < astrZ2y 0 5f equalsy 1 if astrl > asstr2 %
ri _ 1 % set tlag >0 means return sian valie %
R2 _ 0y % condition cannot be 2 or 6 %
GOTZ comstri
ENC «
(repchr) Zreplace & character 4n an astrinc¥
ah
FROCEDURE (chary asty chrnolj
i —————————————— %
LOCAL cnt}
REF =ast}
IMOVE s2schrrnos % the char number ¥%
TMOVEIL &24=1taz}): % minus cne X%
'JRST &apstore
END
{apblnk) FFOCEQOURE(asty crntds ' a
% Ltppenc cnt blanks to the cesignated astriros %
REF ast}
FOR cnt DOWN UNTIL < 1 DO *ast+ _ *astxy SP3
RETURN3
END W

(apsr) %ZThe purpose of this routine is to apperd one A=-string onto anothere.
Arguments ere two A-string adcrecssess. The first strinc is appended to the
seconds A HELP signal f(strincoverflow) is generatea §f the maximum Llength
of the latter strinc ic too shert to contain the result.%
8¢
PROCEDURE (asfroms sstals
LOCAL
nlens % new strinc lencth %
WD e % wora position %
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CCy % character positien %

bfrome % byte peointer in source string %

bto} “ byte pointer in destination strinag %
REF asfroems estos
IF (rler _ astc«l + &sfromsL) > z2sto.M THEN

tastc _ csyssovi(fastos nlen)i % cet help %
bfror _ chbmty + Rasfrems

bto _ cnbiptr(asto.l) + Rastos

aston.L _ nlensi

a2 _ asfroma.ls

UNTIL (a2 _ a2=-1) < 0 0O |bto _ al %use al% _ |bfrom;
RETURNS

END

(cpysr) %Tc cepy one ft=string inte anothers call this routine with the
address of the source string anc the address of the destinatior string
that order)s An ERROR is cenerated if the maximum Llencth of the
destination strinc dis shorter than the source stringe.%

PRUOCEDURE (asfrome asto)?
REF esfroms astos
CASE asfrom.L OF

> astocel I

Rzsto _ ctyssov(lestos asfroma.lL);: % get helo %
REPEAT CASES
ENDS
<z empty ! asto.lL _ empty;
ENDCASE
BEGIN
asto.L _ asfromeL?
mubfof(Rastrom+ls Rasto+ly (asfromslL+4)3/5)3
ENDS
RETURNS
END =

{choair) %extrzct substrinc and acpend to another strinck
PROCEDURL(&astls Lowers uppersy ast2)i
LOCAL rntene btoy Bfroms lenstre Lenblanks
REF &stle 5ct23
IF ugper € Llower THEN RETURNS
Lower _ MAY(ls lower);

CASE astl.lL OF

< Lower
BEGIN
Lenstr _ 03
Lenblank _ upper-Lower+l;
ENDS

< upper
EEGIN
Lenstr _ zstl.L=-lower+ls
Lenblank _ upper-astl.L;
ENDS

EMRCASE
BEGIN
Lenstr _ upper-lLower+1;

(in

8F

af¢
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Lenbtank _ 03

ENCS
Laar
IF (nlen _ &st2.L + Llenstr + Llenblank ) <= ast2.d THEN EXIT
ZLSE fastZ _ syssov(fast?y nlen)s % cet kelo %
ote _ chhptr(zstZal) + Rast’;
bfror _ chbitrilewer=1) 4+ m=gtll
ast2.L _ nlens
a2z _ lenstr;
a3 _ bto;
a4 _ bfrom;
UNTIL €22 _ a2 - 1) < 0 DO a3 _ al _ f|a43
a2 _ lenblanks
al _ SP3
UNTIL (a2 _ a2 - 1) < 0 DO |a3 _ als
RETURNS
END e

(syssov) % string cverflow = cet HELP routine % -
% attempt to get new string address from routine up in thread of
control. T1Ff get 9ts Droacdcast rew address via NOTE anc return +t.
ODtherwise AZ0RT. &
PRGCEDURE
(astry % A=cstrinec address of toe=shoert strina %
nlern)i % recuired strinc lenath (total Lercth) %
LOCAL nastr: % new astring sadress %
IF FELPtstrinucverflowsastrs. nleni nastr) = cothelpn THEN
MOTEC(changestrincsastrenastr)
ELSE AEORT(strincoverflowsi"string too Lonc")ji
RETURN(nzstrl;
END «
(mvbfbf}) %This routine moves a buffer of woras. Arcuments are address of
sourcey accress of cestinations and number of words te transfer. it
returns the acdreses of the last werd into whick date was movedeX

PRUCEDURE t(hfrome btoe Nnw);

LOCAL Lwsj

IF nw = 0 THEN RETURN;S

lw _ nw + bte = 15 %last word tc be transferred toX
IF oto IN (bfreoms Bfrom+nuw) THEN

REGIN

al _ bfreoms

a2 _ nwi: a3 _ a2;

g2 _ &2 + alt %pointer into source¥%

a3 _ a3 + btoi %pointer into destinationZ
UNTIL (a2 _ a2-=1) < al 00

BEGIN

a3 _ a3 - 13

a2l _ Lazls

ENGS
END
ELEE %car use bleocck transfer instructicen¥%
BEGIRN
'WRL alesbfroms 'HRR alsbtoes 'BELT alerlw
END S :

RETURN (Lw);
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END

DECLARE hshmsk=(
TTtHG
TTTTEET »
T71TTT7ED.
TT77TTT T Thrcy
TTTTTTTITTITEE)

(hash) %An &=strinc acdress as arcument. The hash cocde fer that strino is
returnec.s :
8L

PROCEDURE (ast)s

LOCAL nwe is oldls cp3

REF asts

IF t(eldl _ =zstel) <= empty THEN RETURNC(O);

DIV tolcl + 4)/5e nue Cp3

FOR 4 _ 1 UF UNTIL = nw DO astl3] _ astli] .A hshmsk[473

astirwl _ &astlnwl] «4 hshmsklcpl;

RETURN(zhash(&ast));

END «

(zhash) % hashes string zssuming extra bits zre zero %
PROCEQURE (fast REF3: 2y
%¥ Procecure cecscrictien
FUNCTIOW
Thkis crocecure 1is callec by the middle end when nlsbe 95 started
un rather than hash tc prevent the creaticn of dirty paces.
Specificallys when the dispatch table for a subsyctem is set up
"zhagsh" will rot insert zeross thus ztash will not cause a dirty
DACEa
ARGUMENTS
acdress of strinc to bte hashed
RESULTS
rnesh value
NCN=STAMCARD CONMTROL
nene

o
a

% DeclLarations %

tgenllsi avat
(cenZ)s ay 2t
teladl)s % number of characters in the strine % avac
(rnw)i % number of words used to store characters % 8vat
{eco)s 8V2E

% check for empty string %
IF foldl _ astel) <= empty THEN RETURNCOD};

% determine number of words contained in string %
OIV foldl + 4)/5, nWwse cps

% compute the hash value %

genl _ ©3

aen2 _ 13

UNTIL ny = 0 O
FEGIN

cenl _ astlnwl] » gen2 + cenl / 173
zen2 _ cen2 % 433 !
MW _ nRW = 13



BLP, T=Sep~=79 11:03 ¢ COMPSRCy RT-MAINS.NLS313y > 53

ENDS
al _ genlsy
ILSH als=63
% Feturn &
RETUERMLa1YS
EMNC .
(astruc) FFICETDURTteetrno)s %a-strinn to tunper cacse¥ 8

% ccrvert a-strirg (in astrna) te upper case %
) m i
LOCAL Lerngthy bytotre chars
REF astrngi
IF ‘(Lencth _ astrnge.L) = empty THEN RETURN(EBastrng):
bytotr _ chbptri(empty) + &astrnc;
DO IF (char _ |bytptr) IN [®ae®*z] THEN
«bytptr _ char - 40F
UNTIL tlencth _ Length = 1) = empty]
RETURN(Zastrngls
END e

(slnoth) PROCEDURE (bpls bp2); %strina Llencth¥% 8

“returns the Lencht of the string represented by the passecd byte
pointercss the first of whick is assumed to be set so that ar increment
and lecac byte will get first char of the strinc and the secona pointing
to the Llast char in-tne strinc. NCTE: the dnaex field is icnored and
the ¢cnly the size fielo of bpl 9s used!”

ibuadre cpsizesy bobitoosi

fmmmmmmmmm—m———ee %

LOCAL Lencths

length _ (co2ebpadr - bplebpadr)*(36 / bole.kpsize) +

(bpl .bpoitpos - bp2.bpbitpos) /7 bEpl.bpsizes; B8X5i
RETURN(MAX (Lencthe 03)3
END a
tsrmake) %make strinc from value¥ ar

PROCEDUREtvelueyestrnasbasesformatls
LOCAL chary bEpntrs bB2pntrs hHZpntrs mags psicne ovrflws cpey npads ncharss
ie sicne nceolss rcolsse fills decmls
LOCAL STRIMG Llecstrl40313
REF zstrngs
% make sure rno fleoatine point to confuse things X
cr _ cvrtlw _ npad _ 0%
% initialize byte pointers %
bpntr _ h2pntr _ $loestr + 1 .V 440700B6 3
% extenc sian of RH if requested %
IF (format.fmsane := FALSE) THEN !HRRES value;
“ setun fer nout =
mag _ IF (formatefmlocl = FALSE) THEN 4E11 ELSE 03
psier _ IF (formatefmpsgn = FALSE) THEN 2B11 ELSE 03
% get number string (& do nothing if bad racix passed) %
IF NCT SKIP !nout( bpntrsy valuey base +V mac .V psion) THEN RETURN
ELSE nchars Locstra.L slncth{ bpntry F1 13

% obick up sign char (if anyl anc adiust poirter %

CASE sion _ |b2pntr OF
= Y4y = "=
BEGIN

EUMP CCUN ncharss



3LFy 7=Sep=7% 11103

bentr b2rntrs

ENDS

ENDCASE
(srovr):

“ pick ur cther

rncols

sivn _ FALSE;
caramnmetTers
LlocstreL + f(aecm
1F 807 (recols . torratet
filLl _ fTermatafmistty;
% comrpute number of padding
npea _ rcocls = ncolss
% check for overflow %
IF npad ¢ 0 THEN
CASE format.fmovrf QOF
= 0 RETURNS %
ly = 52 %
BEGIN
nckars _ nchars
IF nchars <= 0
Llocstr.L _ Locs
*locstr+l Llocstr
IF fermatefmovr
ENCS

- L] -
= = 9 o

i

£2 %
BEGIN
nchars _ nchars
IF nchars <= 0
E3pntr _ b2pntr
FOR 5 _ =npac @
FOR 1 (nchars
l2pntr _ b
IF fermatetmovr
Locstr.L _ Loecs
ENG 5
A: z
BEGIN
WHILE (rcols
IF fastrnc T
FLSC apachrd
RETURNS
thNCSs
41 %
BEGIN
WHILE

spaces

in

*s

-
&=

trcols

IF %astrna THEN

ELSE apachr(
RETURNS
END s
ENDCASE S

%Z Leadinc spaces %

IF fiLl AND (NOT formatefmfill) THEN srm3( &astrnge

% sicn §f reauired ¥
IF sirrn THEN
FEGIN
IF Rastrne
ELSE
ep

THEN
apachr(

13

+*astr
sian )3

< COMPSRCes RT=-MAIN.NLS313s > 54

"

£ compute # neecec columns %
L _ formate.fmdecn)i
macals) THEN renls ncolss

characters reguired ¥%

do notihing %
MSDs only (% optionally a =) %

+ npads
THEN REPEAT CASE( 4
treL + (npad = 0}3
L + 11 _ 03
f = 5 THEN *locstrxllocstreld _

)3

(optionally @ &) LSDs only %
+ npads;

TREN REPEAT CASEC 4
_ bpntr:
OWN UNTIL =
+ 1) DOWN

Ipntrs
f = & THEN |bpntr _
treL + (npad ars

}3

0 DO char _
UNTIL = 0 DO

|b3pntrs

'*;

in entire field %

rcols - 1) 5O
HEN =*astrnox _
SP )

*zstrngxe SP

entire fieldg %

rcols - 1) 00
tastrnax

13

*astrnaxy =

¥ x

nepad

ng* *astrna*e sign

L& ]

1

8Y1]
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EMDS
% Lezdinc zeros %
IF F3LL AND Tarmate.fmfill THEN srm3¢

% sicnitdicaent ¢icits %

srrll Rastrricy flocstre cnp )3
% trailine zeros %
IF termatefmntill THEN srr3t Lastrnaes npac

terminating cecimpal %
[F cecml THEN
IF Rastrne THEN
ELSE apachr(?4)3
% final spaces ¥%

3t

*astrng»* *astrno*x, Y.

srm3( Rastrnces npacs SPI;
RETURNS
ENT o
{srm3) FRUOCECURE( =2strnc REFs npadse pcharl;
WHILE (npad := npad=-1) > 0 DO
IF %astrng THEN *astrngx _ *astrna*s pchear
ELSE apachrt( pchar )5
RETURMS
END
(srrl) FROCEDURE( astrrnc REFsy str2 REFs cp)i
LOCAL TEXT PCINTER tpla tp2i
IF iastrna THEM +astrncose xastrngxe *str2slc
ELSE
EEGIN
tpl _ te2 _ istr2;j
tplestastr _ to2e.stastr _ TRUES
FPpIELTD . ep*ls
te2l11 _ str2.L + 13
aptstrt Stpl )i
EnDS
RETURN 3
Nl .
(srmk) FRCOCEDURE(vzlueshases formatl)s
#In string censtructiorn use zpachr to acpenc
srmake(valuesy 0y bacsey format))
RETURMS
ENDe

(srval) PRCCECURECastrngy basel:
%convert strino to valueX
LOCAL valuey cnty chars
REF estrng;
value _ 03
ent _ 13
UNTIL ernt > astrna.L DO
BEGIA
char *»astrng+Cent 13
char _ (CASE char OF
IN T *0y *9]1: char = 03
IN [*Ay *Z2]: char = *4 + 103
IN [raey *z1: char = *a + 103

n+1 TO

«NLS313s > 55

gastrnaes npad I= 0+«

HE=

str2.L1

strinc to sar.%

aar

BAE

BA(
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EMDCASE char = *0)3%

value _ value*base + char;
FUMP ents
END:
RETURN (value)s
END .
DECLARE relteb = (D40efley %no 0 relationalX

TRUEs FALSEy FALSEs %1: <%
FALSEe TRUEe FALSEs %2: =%
TRUEs TRUEs FALSEs %3: <=%
0y Os Os %noc 4 relational%
FALSEs TRUEs TRUEs %5: >=%
TRUEs FALSEs TRUEs Z%ZEe: #%
FALSEs FALSEs TRUE)S %7 2%

trepstr) %The routine replaces the characters in one a=strince OLDASTes with
those in anothery NEWASTy begirning &t CHAKNO. If the rew a=-strinc is
emptys the routine returns FALSES: otherwise it returns TRUE.Z%
8AE
PROCECURE (newasts clcdasts charnod;

LOCAL astrls repent?
REF rewests oldasts
1F (astrl _ rewast.L) = empty THEN RETURN (FALSE)}S
IF charro + newacst.lL > oldast.lL THEN
BEGIN
IF charrno + newast«L > oldast«M THEN
RETURN (FALSEDS
oldaste.L _ charno + newast.Lj
ENDS
repcnt _ empty + 15
UNTIL repent > astrl DO
REGIN
*cldast+*Lcharno) _ *newast*Crepcntl;
ZUMFE charnos repcnts |
ENMDS
RETURN (TRUE)

END -

(sriset) “To set an f=-string to a sinale charzcters call this procedure
with the character anc the address of the strince%
8AF

PROCEDURE (chars ast);

Castle«L _ empty:

apchr (chars ast}l;

RETURNS

END -

{mkbptr) %Make Byte Pointer with the specified positione size and address.
The adcress is 23 bits wide to allecw indexina &snd indirection.%
8AC
FROCEDURE (peossy sizes sddrd;
2l _ addri TLSHC 2l e=-243
al _ size; !'LSHC ale-&3
al _ pos;s 'LSRE als=635
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RETURN {(a2)3
ENC.

% Statement scannince & critent-anzlysis support¥%
(bac) FRCOCECURE {ccecnury ontloce)s ap
¥ncirter cecresent. 2rouments zre number of preostions to
meve and adcress ot pointer to be decremented. %

LacaL
end; “count at enc of statement¥
IF scnddr = forwarcd THEN
Cpntloc+1] _ MA¥X([lpntloc+1l-pdcnume 1)
ELSE
BEGIN
cpfsetlpntlocy s
enc _ aZ:
Cpntlec+1] _ FMIN(Cpntloc+1J+pdcnume endl;
chDS
RETURRMS
END

{aptr) PROCEDURE(pntloe); el
pdctley pntlac)s
RETURN;
END.

(tstsr) PROCEDURE (ast)s . S
%Test strinc. Compare the T=string specified by SWORK with the string
whose adcress s passed as arce. Fetches cheracters from strinc by
calling READC. ¢n & successful match does RETURN TRUE and SWORK js Left
pointing to the character after the pattern. If the match failss FALSE
return.® a

LOCAL
cnty “counter feor characters in test strinc¥%
chary wcharacter from source string¥
tsps “peinter into test string¥

REF ast:

cnt _ &stel:

tso chbmty + YLasts

UNTIL tent _ ent-1) < 6 0O
IF (char _ RCADC) = ENDCHR CR Itsp # char THEN RETURN [FALSEIJ;

RETURN [TRUEIDS
END «

(tstf) FROCEDURE (east)s 1
YLike tst except Looks for any occurence of the test string in the
remaining portion of the T-string. This is done by first scanning thru
Lookinag for the first character of the strirgs then if find it the rest
of the string is?compareds I1f cet a mismateh SWORK is reset to
character?after the start of the current partial match and the process
is repeatea. Failure occurs only when the T-string is exhaustec.
Returns with RETURN TRUE on successs FALSE return on fajlures¥%

LOCAL i
crts scounter for characters in test strino¥

1
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CEOSh %value of sworkl where cot match¥

nchery ¥Ynumeoer of characters in test stringX

chara %“character fraom source strinak

ckarlis %2first chkarscter of test strina¥

tangy “neinter intc the test string¥

tspls “uointer to ftirst cheracter of test strinaZ

REF &ant:
ncaar _ ast.ls
IF nchar € 1 THEN RETUEN LTRUED;
tsnl _ chomty + Rests
charl _ |tspl3 %first character of strino%
LOQF %scan until get match for first character in string%
CASE READC OF
ENGCHR @ EXITS %have reached the enci
charl : %have a match cn the first character%
BEGIN
cpos _ sWworkls
cnt _ 13
tsp _ tspls
LGCP
GEGIN
IF (cnt _ cnt+1) > nchar THEN RETURN [TRUEZDS
IF {char _ REACLC) = ENDCHR THEN EXIT 23
IF Itsp % char THEN EXITS
END
%failure == pack to scanning for first character?®
sworkl _ cposs
fechell(sendire 3swork?!s
ENDS
ENLDCASES
RETURN [CFALSEI]S
ENDa - ’

"on

(bfs) %krarch tfalse &na scan %
af
% Kesets the crharacter positions then reads another character from the
statement. If this s nat an ENDCHR the chzracter number is put on the
stack anc control s transtered to the lecation specified in the address
nf the pop.% '

% The above ig such an ancient statements it has been Lleft as ise.
(The PDP=10 has ULUG*s but the SDS 940 hag POPs == WHP cct carried
Awayte NOWe it the char “s not an ENOCHRs the number is put on the
stack and the procecdure coes a failure return. The compiler puts out
a JUMPE Rie to the address in question (the beginning of the floating
scanlts %

PROCEDURES

swork _ [p=113

sworkl _ [pl;

fechcliscnairy Iswork}s

IF READC # ENDCHR THEN
BEGIN
Cpl _ sworkls
RETURNLFALSE 13
o

=] o - 2000002¢c3%
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RETURN
END «

(fxswork)! FROCEDURES o9F
fechellsenafrs tsworkls
RETURN
ENU o

(srsup) PRCCECURES %curmy procecure for strine sunport codeX St
%“these are all callec by JSF a4.x and returr by JRST (a4)%
(fep): 9G:
swork _ alj )
sWworkl _ a2:i
TJRST (z24)3%
fpcpl: 9G2
T1FUSK pysworks;
'"FUSK pssworkls
T'dRST (z4);5
(sptr): 9G¢
tMOVE aZs sworks
FMOVEM aZ40<¢21)3
YMOVE  2Ze sworkls
FMOVEM aZel0al),
VURET (as)3
thecarbl 96¢
IFUSH passworks
'FUSF pessworkls
'FLR7 a2<ali %“lower bound¥
TPUSE peaZs
'HRRZ @2+ali %upper bound¥%
'PUSH pesa2s
ag _ 05 #counti
'FUSR pea2s
TJRET €za);
(fxspl): %leave 21 and a
sptrl _ els
al _ 1s
sptrlfa3] _ a?2s
VURET (&54)3%
(fxsp2): SG7
sptrz _ aljs
gl _ 13
sptréla3l _ a2}
TJRET tase)s
(Lgr: 956t
al _ [a21;
a2 _ Laz+11;
TJRST tau)j;
END e

B

unchanaged¥ 9G¢

18]

EXTERNAL fcros pcps sptrs hecarty fxsple fxsp2s lprsd

tincarb) FRGCEDURE: 7.
%uvcaete position on stzck where Last succeeced¥%
Cp=42 _ swarks .
[p=3] _ sucrkl:®
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wincrement count and compare to upper bound?
RETURNC¢Lpdl _ Cpld+l) < [p=-11)
ENC e

(ercdarb) PFOCECURE D

o _ p = Z00UCOZES

sco()+

g _p = 20000C2E3

RETURN(L+S 2 IN Clp+3lelp+41D)
ENC

(scp) PROCEDURES?
swork Cp=-173%

suorkl—_ Cp 13 (W- (X__;ﬁ

- - Z— N
fechcl(scncirs Sswork)s : —
RETURN ’3——__

ENC e

(senlft) PROCEDURES
fechcl(scndir _ 0+ fswork};j
RETURN
END .

(scnrht) PFROCECURES
fechcltiscnecdir _ 1s Sswork)s
RETURN
END.

{chrct) PROCEDURE (chars chrels)s %Character class

CASE chrels GF
=1: %CH%
IF char TN [041778] THEN GOTO cctyess
=4 %LO%
IF cher IN [®A4*Z] OR
char INM [*ae?z] COR
char IN [*04'93 THEN GOTO cctyes:
=11: %NLEOH
IF cher # ENMOCCEKR AND
char NMOT IN ['A."Z3 AND
cher NGT IN [Crae'z] AND

char NOT IN [*04?91 THEN GOTO cctyess

=Ts XL%

IF char IN [*as®z] OR

char IN [*A4%Z2]1 THEN GOTO cctyess

=8: XADX

IF char IN [*0e"9] THEN GOTO cctyess
=9: %PT%

IF char IK F41BE+174B1 THEN GOTO cctyess
=102 XNPX

IF char # EMDCHR AND

—

test%

char NOT 1IN [41Bs174B3 THEN GOTO cctyes;

=5: %UL%
IF char IN [*Ae*Z] THEN GOTO cctyes)
=6: %LL%A :
IF char IN [*aevz] THEW GOTO cctyess

K

SL

&y
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=27 %ULD%
IF char 1IN C*i+"Z] OR
cher In L*0e*S] ThHON GUTOD cctyess
=2y KLLB%
I1F crar 1N Ttue®z] QF
chtaer 1% C'04'S] THLN GOTO cctyess
ENDCASE s
RETURN TFALESED (charl)i
tecctyesy: RZTUrRN LCTRUZI (ckar)
END e
tcct) PROCECURE(chrels)s

chrct(READCs chrecls)si

RETURN{mrea)
END«

tcctfy
WHILE (al
BEGIN
chrctiale

PROCEDURE(chrcls)s;
_ READC)

# ENDCHR DO

chrels)i

1F mreag THENM RETURN(TRUE S

ENDS
RETURM

END «

(FALSE?

(sen)
LOCAL swis
oo
BEGIN

FROCECURE(chrecls)s

sWwl _ sworkls

chret(RECADCs

END

WRILE mrec;)
sWworkl Swls
txswerkt)s
RETURN
END «

ttchf)
CASE READC OF
=chart
=ENCCHR

chrels)s

FRCCEDURE(char? s

RETURNMCTRUEDY S
RETURN(FALSE) s

ENDCASE REPEAT CASES

ENDe

(cpfse) PROCELURE
%“statement end
%callecd by SPL

IF stic.stastr
EEGIN

(stid)s
t=pointer¥
compiler only#%

THEN

ag _ [stidestacdrlsL + 1%

al _ stidj

RETURMNS

END®
flcpfsel

stiad 3¢

>

61

9N2

gC

9F

St
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RETURNMN
END «

% storage reripulatien. stackss rincss buffersi

systkp = [Ctrp?s 18201y %pointer¥

systkt = {Cirpl)sy 131231y %tyre (l=stacke 2=rinal¥
systks = [1(rpn)s 1811874 %size of element¥

systke = [1(rp)y 181015 %enc of store’

% rcpshe rocope rstsks and CICLIBE>cbotids ucse the fact that the stack
body starts in word 2. %

¢rcpsh) %Record pushes Arguments are (1) address of records and (2} address
of stazck or ring buffer. The recorc s pushed on the store.%

10t
FROCEDURE (recadre st):
REF sts
IF stesystkt NOT IN [142] THEN
sysrcviprogranbucs$"bad address in stack/ring manifpulaticn®s
sysclr());
IF (stesystkp _ ste.systkp + st.systks) = stasystke THEN
IF stesystkt = 1 THEN ABORT(stkoverflowsS"stack overflow"}
ELSE stesystko _ B&st + 2! 4rina wrap around¥%
IF stesystks = 1 THEN [stesystkpl _ L[recadr.l
ELSE mvubfbt (recadre ste.syctkps ste.systks)i
RETURN
END »
(rpop) %Record pop. Arocument is the address of a storee. Pcp the top
element.%
100
PROCEDURE «cst)i
REF sts
IF stesystkt = 1 %stack% THEN
1F stesystkp < &st+2 THEN ABORT(stkunderflows3"stack underflow™)
CLSE MNULL
ELSE IF ste.systkt = 2 %ringZ THEN
IF stesystkp <= Zst+2 THEN
steasystkp _ st.systke
ELSE mNULL
FLSE sysrcviproarambuces$"bee aderess in stack/ring maniculation®,
sysclr());i
stesystkp _ stesystkp = stesysthks:i
RETURN
END
trstsk?) %Reset storeX
10

PROCEDURE f(st)3;

REF sts

IF stesystkt NOT IN [1421 THEN
sysrcviprocrambucys3"nad zadress in stack/ring manipulation”,
sysclr() )3

stesystkp _ fst + 2 = stesystkss

RETURN

END.
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trecpto) Rkecord Por Tos Arouments are (1) address of stores and (2)
acdress of record. Fops the tep record on the store to the designated
Lecationa®
1G¢
PRCCEGLRE €ste recacdrls
REF st+&
IF stecsystit NOUT IM (14221 THEN
sysrcviproarambuce$®baa acdress in stack/ring manipulation®,
sysclr());
IF stesystks = 1 THEN Lrecadrl _ [ste.systkpl
ELSE mvbfbf (st.systkps recadrs stasystks);
rpop (&st)s ; .
RETURN
END

FINISH of Rt=Main
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(Rt“iniData) FILE
% mini dztz packace for L10 mini runtime package ¥
% aoes NOT supgort sicnalss catchphrasess strinc ranipultatiorns stacks
CECLARE EXTERNAL CONSTANT
sstksz = 1363
CECLARE EXTERNAL
gstacclgstkszls
CECLARE EXTERNAL
startups % REF for startup procedure %
recocvers % "™ for recovery %
syswhys % runtime. error reason %
syslocsy % Location of error %
sysrips % recover in procress %
sysetcs %X error type code %
% copyriacht string %
(copyricht) STRING = "COPYRIGHT by Tymshare Incorporated 1978"3
FINISH of RtMiniData

ar
o

TA
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(bptrcv}
(Li0set)

(L10start)

tocall)
{status}
{(syscent)
(syscer)
(sysent)
(sysnxp)
(sysovr)
(sysrcv)
(sysrtf)
(sysrtn}
(sysrtt)
(syssys)
tsysufl)

E=Sep=-7% 21:31

{compsrcy
{compsrce
{COmMpSrcs
{compsrcs
{compsrce
{coempsrce
<compsrce
€compsrce
{compsrcs
{caompsrce
{compsrcy
{compsrce
{compsrcs
{compsrcs
{compsrcs
£compsrcs

T=1s L=1s < INDICES»

rt=minimainse
rt-minimain,
rt-=minimaine
rt=minimains
rt=minimains,
rt=minimain,
rt=minimaing
rt=minimains
rt=minimains
rt=minimains
rt=minimaine
rt=minimain.
rt=minimain,
rt=minimaine
rt=minimains,
rt=minimainsy

023>
044>
039>
0R9>
01132>
084>
0102>
075>
gl1oc>
081>
018>
068>
063>
061>
01113
0108>

INDEX=-RT-MINIMAINLNLSSZy >

LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL
LOCAL

7C2
TCEA
TC54
7C8C
701A
7C8C
TC9E
7C8A
TCSA
Tcee
7C
7C7C
7C78B
TCTA
70
7CSC

b {
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FILE L10runtime % (arcsubsyssxl10s) to (L10eminil10runtimes) %
2 mini L1909 runtime packaae ¥
% does NOT support signalss catchphrasese strinogss stacks %
ALLOW! '
% SEE (nlsexl1%runtimesy) for rotes about use %
% CECLARATIONS %
REGISTER mreg=¢3
EXTERNAL L1l0starts
DECLARE EXTERNAL chbhmty = 440700000C01E}
% system ccde %
EXTERNAL
bptrcvs
sysrtny sysrtty sysrtfs syster,
sysnxps syscery sysctey sysufls
sysovry sysenty syscents pcall;
REF startupe recovers;
(sysrcv}) % reccover/startup code here %
PROCEDURE % called for fatal error %
(types % error type code %
whys % error code %
Lce)s % associated lLocation %
tbotrecv): % see arcuments %
% check for recovery loop ¥
IF NCT sysrip THEN % recovery in progress ? %
BEGIK % first try - dissure NOTE =
sysrip _ TRUES
sysetc _ typei % error=-type code %
syswhy _ whys

IF Lloc«RH IN [S$gstacks$Sgstack+ostksz] THEN % 2 port %
loc _ [ Loc.RH+1 J.RH; % get its last exit point ¥%

sysloc _ Lececs

ENCS

4

store error parameters and start over %
'JSP Rlsll0set; % reset stacks %
syssys(TRUE)SY % recover X
% initial startup here %
(Li0start):
'JUSP Rlsll0set;s % reset stacks %
sysrip _ FALSE:
syssys(FALSE}YS % recover ¥%
% initialize stack pointersy
(L10set)y: % Local Label %
%“ceneral call stackZ®
S _ =gstkszi 'HRL S¢53 'HRRI Segstacks
M _ Si
cstack _ $sysufl;
% return %
TJRST 0(R1)3
%4 returrsy get here by JRST produced by compiler %
(sysrtt): % return true %
TMOVEI mrecsels
(sysrtn): % returns value in mrec %
TMOVE SeMs
TPOP SeM3
IPOPJ Ss05
(sysrtf): % return false %

1

7C

TCz

TCS5¢

7Co!

TCT!

7C7t

7TCT!L
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'MOVEL mrece0 s
IMCVE SeM3
1POP SeMs
TPFOPJ S+03
% oreccecure entrys pcalls. aet here oy JSP 44 prcduced by compier
(sysent): % procedure entry point (trace point) %
IPUSH SeM35 %X push olec mark %
IMOVE MeS35 % set up new one %
"AOBJN Se0(A4)Y5 % return to procedure %
% AOB outs blank on stack (coroutire return) %
% also check for overflow (positive) %
tsyscvur): % stack overflow (follows sysert) %
S _ -%ogstkszi 'HRL Se¢S3 !'HRRI Ssegstacks
sysrcvlstkoverflows$S"ageneral stack overflow"s0)3
(syscent): % port entry (trace point) ¥%
'PUSH SeM3 % push old mark %
PMOVE MeS3s % get new one %
1PUSH SeA4; % setup co-return Loc for ddt %
1JRST 0CA4)5 % return to port entry %
{pcall): % port=-call code (trace point) %
% mrea contains port id to call %
% A4 contains return address %
IEXCH mreasMt % setup new frames old is arcument %
TCAML MeS: % check toc see if in stack %
YJRST sysnxps % no! badness! %
' MOVEM A4eli(mreg)s; % save return in old frame %
'"JRST @liM)s % call new one %
% this 49s 4 instr shorter than inlines costs 1 instr xeaq %
% primarily here to allow trace %
% fatal error pointse JSPsA4 produced by compiler %
(sysnxpl): % non-existant port called %
sysrcviprogrambuce$®non=existant port called"s44)3
(syscer):.: % coroutine called as procedure X
sysrcviprogrambuce$S"coroutine called as procecureq,A4)3
(sysufl): % stack underflow (strangel) %
sysrcviprocrambucei”oeneral stack uncerflow"s0)3
END e
{syssys) % initialize system coroutinesy etc %
FRUCEDURE % this must be done from & prccedure %
(status); % TRUE if recoverina %
% 2ive centrol tc program %
sysrip _ FALSE;S
IF status THEN recoverl(sysetcysyswhyssyslac?
ELSE startup();

L
o

TCBA

TC8B

7C8C

TCAC

TC3A
TCSE

TC9C

7L

TD1¢

sysrcviprogrambuge$"startup/recover procedure returned%",0)3 % don®t

return %
END«
FINISH
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(bhlkfree)
tblkhdr)
(blelenath)
(blkmax)
(hLlkmin)
(olkmxi)
(klkeord)
thlkcreviree)
{oLksuc}
(blksuseg)
(breakup)
(combdown)
(combup)
{(freeplk)
(freestrirg)
(cetblk)
(cetstring)
(Linkup)
(makezcne)
(replenish)
(smebip)
(smebip)
{smefib)
(smefib)
(smen)
(smezos)
(smezocg)
(sysblenzth)?
(unlink}
fwrdsused)
(zfrelst)
(zonendc)
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{compsrces
<CCOmMpSrce
Czoempsrcy
{eeTnNErca
CCOmRSrCs
CCmpErcs
{Corocsrcy
fLOompErca
CoOmrpsrce
{CcaompsSrcy
Ccompsrcs
fcompsrce
<compsrce
{compsrcs
{cCompsrce
<compsrcs
<compsrcy
CcOompsrce
<{compsrcs
CCOmpPSrce
{compsSrcy
COMESrCy
CGMpSrcy
{romesrcs
{COmpSrcy
<COMESrces
<COMDErCcsy
compsrce
CCoOmpsSrce
{compsrcs
{CcOoOmMpSrcs
cumpsrcy

T=Ys L=

stamctys
stomat,
stemots
stiomoty
stumcty
stomats
stomat,
stomacty
stgmats
stemgte
stomats
stamaty
stamaty,
stamat,
stamate
stemate
stomaots
stamot,
stomote
stomotys
stamcts
stomat,
stamcts
stamaty
stemzty
stomety
ctamots
stemcty
stomgte
stomats
stamgte
stumate

1la

0412>
(407>
410>
(443>
Na44S
445>
nazo>
(415>
0418>
04462
01893
9589>
05492
461>
0434>
03>
0329>
02423
CBT>
taga2>
1&59>
0453>
casg>
(452>
CL5R3
457>
451>
0411>
02182
026S%>
nNaq7>
448>

< INDICES,

INCEX=STGMGTNLS32,

FIELD = 1
RECORD
FIELDO = 15

EXT CONSTANT =1
EXT CONSTANT =2
FXT CONSTANT =3

CONSTANT =blkhdr.SI1ZE

FIELD = 1

1

2B
2

24
4B
4C
4P

*

2D

CONSTANT =blkhdr.SIZE 3A

EXT CONSTANT =4
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCEDURE
FROCERURE
FROCEDURE
FROCEDURE
FROCEDRDURE
CCNSTANT =smen=+2
LOCaL

CCNSTAMT =smen+1
LoCaL

CONSTANT =214C0PE
CONSTANT =smen+0
LCCAL

FIELD = 158
FROCEDURE
EXT CCMSTANT
EXT CONSTANT
EXT CONSTANT

nmn
m ™o

4E
6E
61
&H
6B
TA2
6A
TA1
6G
6C
6D
5B4
5A3
583
542
SP1
SB2
SA1
2C
EF
4A
4G
4F

1

35
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FILE stcocmot % tarcsubsysexl10e3 to (L10s staomots? (arcsubsysel1011s) to
(LID11y stomcte) %
(blehdr) RECCRD % blececk heacer record%
blklenathL{ 157« “ltenath of bleck (in words) requested?
blkfreel 17, %“true it hloce is cn & free List¥
sysolenctr[151, “actual Llength (in acdress units) of block¥
blkprevtreel1l]s %true 3if previcus block is on 2 free ListX
“free List poirnters% %INCEXESY
tblksuc) CONSTENT = blkhdr.SIZEs ¥=zddr of successor block¥%
(blkprc) CCONSTANT = bElkhdr«SIZE + 15 %accr of predecessor blockX%
%“zane hezder% ZINDEXESZ
(Wrdsused) EXTERNAL CONSTANT = 03
(blkmax) EXTERNAL CONSTANT = 13%
folkmin) EXTERNAL CONSTANT = 25
(plkmxi) EXTERNAL CONSTANT = 3%
(blksusea) EXTERNAL CCNSTANT = 43
(zonend)} EXTERNAL CONSTANT = 53
(zfrelst) EXTERNAL CONSTANT = €3
%* error strincs %
“+CPULNY % for 10s use actual strings %
(smezos) %4(00% = $"Storane Management Error: Zone out of space";
(smetib) %401% = $"Storaae Manacement ELrror! Attempt to free invalid
btlock"3
(smebip) %402% = $"Storage Manzacement Error: bad index passea tc
REPLENISH":
“+CPULOX
“+CPUL11% % for 1lls use error numbers %
(smen) CONSTANT = 2140CES
{smezos) CONSTANT = smen+03
(smefib) COLSTANT = smen+l;
(smebip) CONSTANT = smen+25
#+CPULLY%
Ystorace allocateri
{(petblk) PRCCLDURE %allocate & blk of "size" words in "zone¥%
(sizey %number of words desired in blk¥%
zone REF); %adcdress of freec storage zonek
e ———- - -
%Yalloccates a blk in zone of at Lleast size+b Lkhdr«S12E weorase The blk

consists of &
returned is
Elkhere$1Zfa There are at
no hlk car e allocatecsy a

A e e ) %
LOCAL
bLk REFs %cddress of
ra “remainder temp¥
Zeros “temp¥
ende “temp?%
indexs
correct size¥%
size _ sizc+ADR=PLR=WCRD;

blk bheader anc
that of the berdining

%“incdex into zones free Lists for blocks

at lLeast size werdes of zerose.
of the blLk (the bBlk heacer?) olus
Lleast size usahle words at this address.
FALSE return of zern is made.%

blk%

of

“size now in address units¥%

IF zenelhlkmind =
IF zeopelblkrax]l >=
incex _ ©

zonelblkmax] THEN
size+hlkheor.SI1ZE

** ADR=PFR=WORD THEN

3A
3B

4A
4B
4c
40
4E
4F
46

5A
5A1
5a2

5AZ
544

EH
581
5BZ
582
5B4
SRE

Ef

The address

1f
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ELSE
“RETURNLCFALSEJ(U)Y% errtsmezos)
ELSE
SEGIN  Yrecuna up to nearest zvailable size%

jrcex _ (sizc + btlkhdr«S1ZE * ADR=PER=WORD + zonelblkminl -
1Y/zonelblkminl - 1%
%“incex neow in Wwordosh
1F dncex MOT I [Gy zonelcllkmxill THEN SRETURNCFALSEJCD) %
erri{smezos)s
END
IF NCT zonelzfrelst + index] AND tzonelblkminl = zonelblkmax] OR NOT
replenish(incexs Zzonel)) THEN
“no free blocks of that index or Larceri
ZRETURNLCFALSEI(O)!»% err{smezos);
gblk _ zonelzfrelst + dncex]s
zunlink it¥%
unlink(&olks &zconels
%“zerc the bLk¥%
zero _ &blk + blkhdre.SIZE * ADR-PER-WORDS
erd _ 8blk + hlka.sysblennths
CC [zerel _ C UNTIL (zero _ zero + ADR=PER=-WORD) >= end;
blkeblklensth _ size/ADR-PER=WORD + blkhdre.SIZE5 %for caller's use onlyX%
%in WORLD wunits¥
BUMF zonelblksusedls
zonelwrdsused] _ zorelwrdsusedl + blkesysblencthy
“actually address=units usec%
RETURNC TRUEL J(&ELK + blkhdreS1ZE * ACR=-PER-WCRD):

(freeplk) FROCLODURE %de-zllocate a block in zcne¥ 6E
(bLk REFs Yadcreses of block tc be de-allocated¥
zone REF); %Zaddress of free storace zoneX%
e pA
%the blcck addrescsed by blk is marked as free. It 9s not Linkec back
into the eppropriate free List in zone {as was done in the past).
NOTE: Freeblk will return FALSE 47 4t finde a bad block addresse. You
may run out of srace if you never issue another gocd free tc replace &
bac calla.%

LOCAL
previcus FEFs %zadress of previous bleck in the zoneX
%for combinine free blocks% :
next KEF 3§ %“acdress of next block in zone¥
%“fer combining free blocks™
IF (8blk _ &blk = blkhdre.SIZE * ADR=-PER=WOR[C) NOT IN [&zonee
zonelzonendll THEN
RETURNLCFALSEJC(FALSE)S
IF blkesysblength NOT IN [zcnelolkminly zonelblkmaxJ1] OR blkeblkfree
THEN
errismefib);
zornelwrcosusecl _ zernelwrdsused] = blkesysblencths
% +tkis ds tke old code to combine adiacent free blecks
IF zonelblkminl NOT= zonelblkmax] THEN
AEGIN
tnext _ &kel¥ + clkesysblencths
IF &next <€ zonelzonendl THEN
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BEGIN

IF nextanlkfree AND (&

zonelblkmaxl) ThEN
2ESIN
urline(Snext,
slkesvstolencth
nextesysblenocth _
Snext _ &b lk + bLk
ENDS

ENCS
IF blkeblkprevfrece AND
zenelblkmaxJ) THEN

c.

BEGIN %¥%combine them%¥%

(blkesysblenath + [&blk =

< COMPSRCsy STGMETNLS3Zs > 3

Lk esysblencth + nexte.sysblencth

z¥corbine them%%
fFzone
_ blkesyshlength +

i
rext.sysblencth;

.systlength:

ADR=PER=WORD] <=

%%last word of previcus block contains the Length of that blockX¥%

Rorevicus gblk
urilink(&previousy
oreviocus.sysblength _
blkesysblenacth _ 03
kblk _ &orevicus;
ENCS
END3s

%

Linkup(&blky Szoneld s

gUYP D0Ww zanelblksused

RCTURNLCTRUE Z(TRUE)

13

- [akblk
&zone);

ADR=-PER=-WORDI;S

previouse.sysbleraoth + blkssysblencth:

ENC

tmakezecne) FROCEDURE ¥%make a zone out of a blcck¥ 61
tzone REFes %acdress of a block to be initialized as a zoneX
maxs “mzximum size in worcs of a block == dntegral multiple cf min¥%
mins wrinimum size in worcs of a block%
sizel} ‘“size in words of the zone%
et %
%2Thie reutine takes the adcress of @ free storace block and censtructs
an acprceoriate heacger so that it will serve as a free storace zone., It

min and max are the samey
block and & sinaole free List
will be attemptec by freeblk
LOCAL
Dlk REFs
Lestfreelists
zoneY
frstblk REFs
base REF s %“ecddress of
Ltencthsy %lencth of rest
% zero out this whole block
FCR Llencth _
IF zanellengthl THEN 2z
size*ADR-PER-WORD

Yacdress of
“displac

%address of

size _
min _ "AX(miny
max _ ((max+min=1)Y/min}=xmin;
zonelblkmxiJ _ (max/min) 1
max max*ADR=-FPER=-WCORD %
min _ minv*ALR=-PER=WORD S
zonelblkmax 2 _ max;

%in
%in

then the zone will contain only

(size-1) DCW

fixec sized
-= no combining of adjacent free Llocks
p 4

a block within the zecne%
ement to the Llastfreelist free List for this

first block in the zone%
a block within the zoneX
of block%

before startino %

N UNTIL < 0 DO
onellencthl _

a

blkhdre.SIZE+3)3

H
address units¥%
adcress units?
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zonelblkrinl _ ming
Lastfreelist _ zonelblemxil + zfrelsti %Zindex to Last free ListX
&frsthlx _ &base _ %zone + lastfreelist*ADR-PER-WORD + AQR-FER-WCORD;:
lernath _ ((sdze - (&trstblk - Ezonel))/min)+min;:
zonelzonend? _ Xfrstele + Lencthd
UNTIL Lencgth < max DO
BEGIN
d4blk _ sbtase + mwaxi
basessystlencth _ maxi
[RbLk-ADR-PER-WORL] _ max;
basesblkfree _ base.blkprevfree _ TRUES
baselblksucl _ zonellastfreelistl] = &base;
baselblLkerdl _ 03
IF &base _ taselblksucl THEN
baselbtkprdl _ zonellastfreelistls
Rbase _ A&blks
Length Lenath = max;
END
frstbelk.blkpreviree _ FALSE?®
IF Llencth > 0 THEN
REGIN
clkasysblenazth _ lerncths:
IF Length < min THEN
Flkebklkfree _ blkablikprevfree _ FALSE
ELSE
EEGIN
blketlkfree _ blk.blkprevfree _ TRUE;
bLkCbLlksucl _ zonelzfrelst + Lencth/min - 11 I= &blks
btklblkprdl _ 03
1F Rbase _ blk[blksucl THEN
baselblkprcl _ &blks
Cfblk + Slkesysblength -ADR-PER-WCRDJ1 _ Lenath;

EnDs
ENDS
zonelolksusecl _ zonelwrdsusedl _ 03
RETURM;S
END W
(replenishY PRCCECUFE %replenish suppoly of free blocks in zone¥% a6l

(indexy %free List index for size blocks needed®

zone REF); %address cf free storage zone¥

Ymmmmameme————— -

%This reutine will try to replenish the supply of blocks corresponding
to freelist specified by index. First it wilL try to find a Larger
block whkich can te subaivided to replenish the supply of blcks cesired.
It will try to find a block which is a multiple in size (so all pieces
will co cn same free List)e 1If this failse @ scan for eny Llarger Elock
is made.

If no Laraer blocks are founds it will atterpt to combine samller blocks
intc & klock of the size desireds. 1t dces this by searching freelists
for a free bleck and then attemptinc to combine adjscent blocks as
requirec. If this is unsuccessfuly it returns FALSE; otherwises breakup
is used to decompose the Larcer block and acd to the supply of cesired
blLocks erd this routine returns TRUEX
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indexplusly %value of index+1 (used to speed up loopl¥%
Hlk REF, %“acdress of a larcer free block¥%
newnlk REFy ¥addr ot bBlk returned when coembinine smaller blks %
sizes %words needed % .
Texis *value of zonelblimxil (usec to speed up Loop)¥
i) Stempe used in looph
o Ttemz s usec 2s Loorc variable ad free List dindexX
IF dncex NOT IN [0s zonelblLkmxi1] THEN
err{smepip)}
maxi _ zonelblkmxil;
%#try for multiples firsti

i _ dndexplusl _ index+1s
n _ 2%
UNTIL ¢i _ indexplusl*n - 1) > maxij 0O
BEGLIN
IF zonel3i + zfrelst]l THEN %got oneX%
BEGIN
unlink(&blk _ zoneli+zfrelstly, &zorels

breakup (&blks Lzones index)};
RETURNI(TRUED S

END3
ELMP nj

ENDS

%“Finc any%
i _ dndexs

UNTIL ¢35 _ 3 + 1Y > maxi 0O
IF zonelzfrelst + 4] THEHN
REGIN %cot one¥
Ltk _ zonelfzfrelst+ils
unlblink (&b Llks &zonei s
breakup(iblks &zones index)s
RETURM(TRUED)S
ENDS
%2Try to comtine smaller adjacent blockse Start with next smzllest size
{since anything plus this will lLeao to the cize needed)¥
size _ (index + 1) * zonelblkminl} % worcs needed %
FCR i _ (index = 1) LCOWN UNTIL < 0 2O
BEGIN
1IF Rerilk _ zonefzfrelst + 3] THEN
BEGIMN %founc free List¥
WHILE Zblk DO
EES1IN
% try this klock and adjacent klocks up %
IF (inewblk _ combup(&blks size = blke.sysblencths &blks
LZzone)) THEN :
: EEGIN % must replenish correct freelist %
breakup(&newblks &zones index};
RETURNITRUED)Y S
END3
% try this block and adjacent blocks deown %
IF (combdown(&blky size = blkesysblenaths &blks &zonel)
THEMN
FEGIN
breakup(&blks Zzcney indexds
RETURNCTRUE) S ’
ENDS
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Bblk _ blkCblksucli

ENDS
EMGS
Ends
RETURN(FALSE) S
CND »
(breakup) PROCEDURL  %breex uc hlk Aanc put in index free listi &1

(tbLk RIZF, %Yacdaress of olock to be subdiviged¥%
zone REF %address af free storace zone%
index)3 %free Llist incex to be replenished
Y X

%“This routine creates a number of blocks (by breaking up blLk) of
appropriate size for the free List indicatec by index and Links them
into that free List in zeone.%

LCOCAL
Lenathy %lencth of smaller blocks¥%
base REF.« “temps used in subdividinc blk%
i “Loop control variableX
rs “tempe used to set up %

lensth _ (index+1)*zonelblkminids

DIV blkesysolenath/lenaths 3¢ ri

IF ACT r THEN ZUMP DOWUN 3

UNTIL €5 _ 9 =13} € 0 DC
SEGIN
Rblk _ t(Zbase _ &kLk) + Length;s
blkesysolenuth _ (besessyshblength = Llencgth) = Lencths
Linkunt(ibases fLzonels ?
ENG

&blk _ (Ebase _ fblk) + blkesysblengthsi

IF base.sysblencth >= zonelblkminl THEN
Linkuptitbases &zcone)

ELSE basesolkfree _ FALSES

RETURNS

END «

(unlink) PROCEDURE %unlink a block from its free List¥% £l

{(bLk REFy, %“address of block to be unlinked from its free List¥%
zone REF)S ¥%adcdress of a free storace zone¥%
A ——— &

#this rcutine unlinks blLk from the appropriete free List in zone%

LocaL
next REFy ¥acdress of next block in zone?¥
suc REFs %accdress of bleck pointed to by successo Link%
prd REF?! %address of block pointed to by predecessor Link%
blkeblkfree _ FALSE;
IF (&rext _ &blk + blkesysblencth) < zonelzcnendl] THEN
nextsblkprevfree _ FALSE?:
IF &suc _ blklblksuecl THEN
suclblkprdl _ blkCblkprcls
IF &prd _ blkCblkprdl THEN
pralolksuc] _ blkfblksucl 1= 0
ELSE :
zonelzfrelst + blkesysblength/zonelolkmird = 11 _ blkCblksuc?
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bLkCELknrd]l _ 03
RETURNS
END .

(linkur) PRLCEDURE  %ldipkun blY dnto anprooriate free Llist¥%
thlx SEFs %Szccrese of block to be linkec irto free List¥
zone REF); wadedr2ss of a frere storage zanel

i

%trnis rcutine Links tlk dntc the beginine ¢f the appropriate free

in zene¥
e e ——————
LOCAL
next REF s %“address of next block in zore%

irdex; %free List index for blk?¥
blk.blkfree _ TRUES
index _ blke.sysblencth/zonelblkminl=1 + zfrelst;
ElxTblksucl _ zonelindex] := &blkj
bLkCblkerdl _ G35
[ipblk+blkesysblenath-ALR-PER-WORD] _ blkesysblencths
IF (&next _ fblk+blkasysblength) < zonelzanend] THEN
next.blkorevfree _ TRUES
IF Z2blk _ blkCklksuc] THEN
blklCblkerd) _ zonelindex1;
RETURN
ENL W

tcombup? ¥ CL: ¢ combine urp %
PROCEDURE tblk REFe wrosneedecs strtblk REFe zcne REF1):
% Precedure qescriptien
FUNCTION
bELk=-REF- z2ddr of next bleck to consicers
Wwrasneecec==words needed to fulfill this reauest.
strthlk=-=-REF- addr of first block considered.
ARGUMENTS
ncne
RESULTS
proc=value
NCN=STANCARD CONTROL

nene

GLORALS
ncne

%

% Declaraticns %

LOCAL
complenath _ 0s nlencths
next RCFaq

newb Lk REFS;
¥ combine up %
IF bElkeclkprevfree = ¢ THEN RETURN(FALSE);S
trewtlk _ &blk = [&blk = ADR=-PER=WORDIJ
IF newblkasystlencth >= wrdsneeced THEWN
PEGIN % combine all blocks down to strtblk %
knext _ &newblk;
UNTIL &next > &strtblbk DO
BEGIN
urnlinktfnexts &zone)l;

List

6E

6F
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corclencth _ complength + nlengths
tnext _ &next + nlenaths
EnC:

revbbtkesystolencth _ cemplencths

EITURN(RnewbLle) s

=R ™

ELSE SETURNCcombup(fnewblks wrcsneeded=newblkssysblenaths &stritblks

dzonelds
X Peturn %

RETURNS
ENC e

fcombdown) % CL2 3 cembine down %

PROCEDUWRE (blLk REFs wrdsneecdecs strtblk REF,

% Procecure description
FUNCTION
rone
ARGUMENTS

zcne REF) 3

blk==REF= addr ot newblk blceck to considere.

wraosneeded==words neeced to fulfill this recuecste.

strttlk==RfF= adcr ot first block consicderec.

RESULTS
nrece=value
MON=STANDARL CONTROL
nocne
GLOEBALS
nore
% Declarations %
LCCAL
neizey csizey prevblk REFs
newblk REF?
% cormbine cown %
csize _ tlkesyshlencth;
frewtlk _ &LELlk + csize;
nsize _ newblkessysblencths

IF newhlkeblkfree AND (nsize + csize <=

EEGIN % rnewblk block free ¥%

IF nsize >= wrdsneedec THEM
REGIN ¥ unlink the blocks
urlink{fstrttlky S2zonelds

UNTIL dnewblk <= &strtblk DO

BEGIN

unlink (gnewblks &zone)ds

£zcne) THEN

Wwe have checked %

6]

strtblkasysblencth _ strtblkesysblenath + newblka.sysblengthsi

newblke.sysblencth _ 03

Enewblk _ &newblk = [C&newblk

ENDG 3

RETURN(TRUE)XS % the block
END

ELSE % keep goine down %
RETURKN(combdown(&newblks
Estrtilky Rzoneldd;

ENDS

2 Return %

ADR=PER=-WORD 13

is strtblk ¥%

wrdsneedec-newblkesysblencths
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RETURNCFALSE) R
END o

“support rocutines tc control storzce allccatork
%etring hanclire%

lcetstring) FROCEZDUFE tlencthy zene)ds TAl
“allocate & Llock in "zene" of "lenath" characters plus block
hegder 2'lus string kFeaders Initdalize the strinc tc emptys Return
string zcdress.
Lencgth actual useable lencth of strinc desired
zcne acddress of zone with free space in it
SIGNALS if no more room in that blockX
. . S S S . M a

LOCAL blk REF}
&blk _ getblk ((lencth + WORD/CHAR =1)/(WORD/CHAR) + %string header%
(2*PCORESES)Y/WORDy zone)s
IF NCT &blk THEN
err{ smezos};
IF CFU = 11 THEN &bLk _ 8fblk + 43
tlks™ _ Llenath:
*blk* _ WULLS
RETURN (iblk)s
END e

(freestrinc) PRIOCEDURE {strinass zone); %free this allocated strina% TA:
LGCCAL outcomes
IF CPU = 11 THEN strina _ strina = 4%
RETURNCcutcomel{freeblk(strinas zone : [cutccmel));
ENDe

FINISH






