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{NIC=NLS>SEQ¥IL.NLS3;1l6, Ll=JAN=T72 22:46 BLP ; {"Count"];
FILE seqfil % 110 to <Nic=nls>Seqfil %

%llttideclaratiOHSQtoonﬁ

REGISTER rl = 1, r2 = 2, r3 = 3, rbh = 4, p = 7, wa = 8;
REF prseqwi;
DECLARE

naxlev = 63, nkOfst = ULOB, tenfst = O,

sfhfnm = )8, sfhpgn = 70,

seger = LB8, seqeof = LB9, maxtre = 63, maxmclv = 1,

ascmbk = 1758;
%--..-oubput seaquential, quickprint, and assenbleleecae %

(outseq) PROCEDURE % does the Output Sequential File command %
(ofilnam, % string containing name of the output file %
da, % display area descriptor %
forceup); % whether alphas are to be forced upper case %
REF ofilnam, da;
dismes(l, &"Output Sequential in Progress");
opseqf (&ofilnam, &da, forceup, FALSE, opsdafl);
dismes(0):
RETURN;
END.

(outap) PROCEDURE % does the Output Quickprint command %
(ofilnan, % string containing name of the output file %
da); % display area descriptor %

REF ofilnam, da;

dismes(l, #"Output Quickprint in Progress");
opseqf (&ofilnam, &da, FALSE, TRUE, opqpf£l);
dismes(0)

RETURN ;

ENL.

{(outasm) PROCEDURE % does the Output to Assembler File command %
(ofilnam, % string containing name of the output file %
da); % display area descriptor %
REF ofilnam, da;
dismes (1, $"Output for Assembler in Progress"):
opseqf (&ofilnam, &da, FALSE, FALSE, opmcfl);
dismes (0)
RETURN;
END.

(opseqf) PROCEDURE
(ofilnam, % string containing name of the output file %

da, % display area descriptor %

upfle, % whether to force glphabetic characters uppercase %
peflE, % whether to paginate %

typ£il); % type of file %

#Tnis is the main control file for generating a sequential file.
Basically, it uses the sequence generator to get new statements
and then adds these statements to a sequential file., The file is
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both opened and closed here, %
%——---um-u-n-----—-%

LOCAL jfn, sw, toplev, dirnam;
LOCAL S8THING string/[200/;

RE¥F ofilnam, da, Sw;

% open the output file %

dirnam ¢ IF typfil=opqpfl THEN $prtdir ELSE 03
IF NOT Jfn e«

lgetJjin (dirnam, 4ofilnam, $txtext, Etjoosf, s1lit) THEN

SIGNAL (ofilerr, 8lit);
IF NOT syscpen (jfn, write, chrtyp, #lit) THEN
BEGIN
reijfn (jfn);
SIGNAL (ofilerr, $1it);

END}
%initialize formatting stuff%
sfucf ¢ upfle;
sfpgno « pgfle;
sflnel ¢« da,damcol/da.dahinc;
sfndlv ¢ da.daind/da.dahinc;

sfmxnd ¢ da.damind/da.dahinc;

%initizlize sequence generator%

&SW « openseq (da.dacsp, endfil, da.davsSpec, da.davspc?,
da.dausdcod, da.dacacode);

%initialize stuff for doing pmap's?

IF

sfpmrl.lhword ¢ LB5;

sfpnrli.rhvord « ssfbhbuff/10008;

sfpmr2.1lhword « jfn;

sfpnr2.rhvord « 03

sfpmr3d ¢ LLOUOLB6:

sfoyte « O3

sfobufl ¢ silngth(
(sfoptr ¢ stoptri{empty) + #sfbuff),
(sfndof « stbptr(s) + &sfbufe) );

sinxtst (&sw) THEN

BEGIN

IF sfpegno THEN
BEGIN

plasfhdr (&da);
#string# ¢ EOL, #sfhead#, 'l, 22833
gflnpg « 3;
sftrin(stoptr(enpty) +8string+l,
stbptr(string.L) +&string+l);
BUMP S£fpEnNo;
END;
IF typfilsopmcfl THEN
BEGIN
IF (toplev « sw,swclvl) = O THEN toplev ¢ 1;
gsfmacpt (&da, &sw, toplev);
END
ELSE sfputst(&da, &sw, typfil);
WHILE sfnxtst(a&sw) DO
IF typfil=opmcfl THEN sfmacpt(&da, &Sw, toplev)
ELSE sfputst(&da, &sw, typfil);
END;
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% close sequence %
closeseq (&sW);
%close file%
#pmap last page out%
rl « sfpmrl:
r2 ¢ sfpnra2;
r3 « sfpmrs;
lUSYS pmap;
Badleniss page from fork%
rL « =1;
r2 « sfipmrl;
r3 « sfpur3s;
1J8YS pmap;
Gfbytle « sfbyte + slngth((stoptr(empty) + &sfpuff), sfpptr);
rl.lhvord « L12B;
rl.raword « jfn;
re « =13
r3 ¢« gfbyte;
lvySYS chfdh;
% close output file (put keep jfn) %
IF NOT sysclose (jfn .V 4BLll, %lit) THEN
BEGIN
reljfn (jfn);
dismes (2, &lit);
GOTO STATE;
END;
% delete old versions, if not Output Quickprint %
IF typfil # opgpfl THEN delovsrn® (jfn, nvtk);
% releas the jfn %
reljfn (jfn);
RETUEN
END,

(sfnxtst) PROCEDURE (sw);
%This procedure calls the sequence generator to find the next
statement, If there are no more statements in the sequence, it
retvurns FALSE. Otherwise, it initializes CCPQS for reading the
next statement, whicn may involve sSKipping the statement name, %
%*—---I-l!-—-ili——l-#——-%
LOCAL TEXT POINTER tptr;
REF 3w;
IF (tpir « seqgen(&sw)) = endfil THEN
RETURN(FALSE) ;
tpir(l) « IF sw.swvspec.vsnamf THEN 1
ELSE fechtixt(getsdb(tptr));
COPOS tptr;
RETURN (TRUE) ;
END.,

(sfputst) PROCEDURE (da, sw, typfil):
%#This copies the contents of READC to a local string. It expects
READC to be set up to begin reading. When it completes
processing this statement it performs the necessary cleanup to
begin processing the next statement (by calling SFENDST) and
returns.%

%-H-b--'-n------——-%
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LOCAL TEXT POINTER tptr;
LOCAL curlin, chrent, indent, begbp, byuiptr, char, tabpos, count,
inplnk, outbink, frstblnk, string/50J;
LOCAL STRING stnsig/l30/:
REF da, sw;
%initialize this statements
bytptr ¢ oegbp « stoptr(empty) + sstring;
indent ¢ IF NOT sw.Sswvspec.vsindf THEN O
ELSH MAX (0, MIN (sfndlv % (sWw.swelvl=l), sfmxnd));
IF (cnrent « indent) > O THEWN
IF wypfil = opqpfl THEN
BEGIN
Toytptr « 25B; % multiple blanks %
toytptr ¢« indent;
END
KLSE FOR count « 1 UP UNTIL > indent DO Thytpir « 8P;
IF sw.sWvspec.vsstnf AND NO1 sSWwe.sSwvspec.vsstinr
AND sw,swestid.stpsid # origin THEN
BEGIN
#stnsig# ¢ NULL};
fechnm (sWw.swsvw, Sstnsig);
FOR count « empty + 1 UP UNTIL > stnsig.L DO
Thytptr « #stnsig#/count/j:
tbytplr ¢ SP;
chrent « chrent + stnsig.lL + 1;
END3:
curlin ¢ 1;
LOQP % for each line %
BEGIN
inbilnk ¢ CGPOS;
outolnk ¢ frstblnk ¢ bytptr;

LOOP
CASE char ¢ READGC OF
= SP;:
BEGIN

Toyuptr ¢ S5P;
IF (chrent « chrent + 1) >s silnel THEN EXIT LOOP 13
outblnk ¢ bytptir;
inblnk + CCPO0S;
END;
ENDCHR: EXIT LOOP 2;
TAB:
BEGIN
tabpos « MIN (sflnel,

fndtab (&da, chrent#da.danine) /7 da.dahine);
FOR chrent UP UNTIL >= tabpos 00

Thytptr « SP;

IF chrent >= sflnel THEN EXIT LOOP 1;
outblnk ¢ bytpur;
inblnk « CCPOS;
END;
= CR, =EOL: EXIT LOOP 1;
ENDCASE

BEGIN

thytptr ¢ IF sfucf AND char IN ['a, 'z] THEN

char = JLOB ELSE char;
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IF (chrent « chrent + 1) >= sflnel THEN
BEGIN
LF frstblnk # outblnk THEN %there are blanks%
BEGIN
bytptr « outblnk:
%hreset readwk?
tptr ¢ SwW.sWatid;
tptr{l] ¢ inblnk;
GCCPOS tptr;
END3;
EXIT LOQP 1;
END;
ENDj;
Toytptr ¢ IF char # CR THEN EQL ELSE (R3;
IF curlin >= sw.swvspec.vstrnc THEN EXIT LOOP 1;
sftrln (begbp, bytpir); % transfer line te output buffer 4
% intialize for next line %
BUMP curlin;
p¥tpir « bpegbp:
IFf (chrcnt « indent) > O THEN
IF typril = opqpfl THEN
BEGIN
Thytptr « 25B; % multiple blénks %
Thytotr « indcnt;
END
ELSE FOk count « 1 UP UNTIL > indcnt DO tbytptr ¢ SP;
END;
% enda of statement stuff %
IF sw.swvspec.vsstnf AND sW.SWwvspec.vsstnr
AND sw.swestid.stpsid # origin THEN
BEGIN %statement nunber on right%
#8tnsig# « NULL;
fechnm (sw.swsvw, sstnsig):
IF chrcent + 1 + stnsig.l > sflnel THEN
BEGIN %must go tc new line%
Thytptir « EOL:
gftrln (pegbp, bytptr): % transfer line to output buffer
%
bytLplr e Degbp;
chrent « 03
END;
IF typfil = opapfl THEN
BEGIN
Toytptr « 25E; % multiple blanks %
Toytptr ¢ MAX (0, sfinel = stnsig.lL = chrent);
END
ELSE FOR count ¢« chrent + 1 UP UNTIL > Srinel = stnsig.lL DO
Toytpur « 3P}
FOR count « empty + 1 UP UNTIL > stnsig.L DO
Thytptr ¢ #sinsig#/count/;
END;
Thytptr « EOL;
sftrin (begbp, bytptr); % transfer line to output buffer %
IF sw.8Wwvspec.vsblkf THEN
BEGIN
PYLPLr « begbp;



BLP, Ll=JAN='f2 23100 NIC=NLS>SEQFIL.NLS;186

IF svWe.swvspec,veidtf THEN
BEGIN
#stnsig# ¢ NULL;
fechsig (sw.swestid, Bstnsig);
IF typfil = opapfl THEN
BEGIN
TOYLpPLr &« 258; % multiple blanks %
toytptr ¢ MAX (O, sflnel = gstnsig.L);
END
ELSE FOR count « 1 UP UNTIL > sflnel = stnsig.L DO
tbytptr « SP;
FOR count ¢ enpty + 1 UP UNTIL > stnsig.l DO
toytptr « xstnsig#/count/;
END:
Thytptr « EQL;
sftrin (begbp, bytpir); % transfer line to output buffer %
END;
RETURN;
END,

(sfmacpt) PROCEDUKE (da, sw, toplev);
#This copies the contents of READC to a local string, for output
10 the asgembler. It works like sfputst, eXcept it inserts tabs
at the beginning of statements that are of a lower level than the
first statement in the series.%
Gorm o o o o e o o o e
LOCAL char, chrcnt, bytptr, count, begbp, outblnk, frstolnk,
inolnk, string/(50/;
LOCAL TEXT POINTER tptr;
REF da, sw}
LOOP
BEGIN
begbp « hytptr ¢ stpptriempty) + s$string;
CASE (count ¢ sW.swcivl = toplev) OF
<0: count « Q3
>2: count « 2; %two levels of indentation for macro file%
ENDCASE;
I (cnrcnt ¢ count) > O THEN
b0 tohytptl « TAB UNTIL (count ¢ count = 1) <= Q3
inblnk ¢ CCFOS;
outblnk « frstblnk « bylptirg
WHILE chrent <= sflnel DO
CASE char « READC OF
= SPs
BEGIN
toyuptr « char;
BUMP chrent;
outblnk « pytpuir:
inblnk « CCFOS;
END;
ENDCHR: EXIT LOOP 1;
CR, =EOL:
BEGIN
Toytptr « CR;
IF char = EOL THEN tbytptir ¢ LF;
inblnk e CCPOS;

un omn
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outblnk « bytptir;
EXIT LOOP L1;
END;
ENDCASH
BEGIN
Tohytptr « char;
BUMP chrent;
END3
I¥ char = ENDCHR THEN %null line%
BEGIN '
IF .vegbp = SP AND slngth(begbp, bytptr) = 1 THEN
DYLPLY ¢ begbp;
END
ELSE
IF frstblnk # outblnk %blanks in line%
AND bytptr # outblnk THEN %last characler not blank%
BEGIN
byTLpLr ¢ outblnk;
%reset readwk%
tplr ¢ sw,swstid;
tptr/[l] € inblnk;
CCPOS tntr;
END;
CASE char or
=CR, =ENDCHR, =EOL: NULL;
ENDCASE
BEGIN
toytptr « CHj
Tbytptr ¢ LF;
END;
IF char = ENDCHR THEN EXIT LOOP 1;
sftrin (begbp, bytptr); % transfer line to output buffer %
END;
tThytptr « CRj;
foytptr « LF;
sftrln (begbp, bytptr); % transfer line to output buffer %
RETURN;
END.

(sftrln) PROCEDURE (begbp, bytptr);
%Thie routine copies characters bounded by begbp and bytptr (both
byte pointers) into sfbuff and pmaps sfbuff into the print file
when the buffer is full.%
%F-Hﬂ-ﬂ--d--ﬂﬂ-----%
LOCAL STRING stringfl00];
UNTIL begbp = bytptr DO
BEGLIN
TsSEfnptr « Tvegbp;
IF sfbptr = sfndbf THEN
BEGIN
%pmap page out%
rl « sfpnrl;
rZ2 « sfpmra2;
r3 « sfpnr3;
1JSYS pmap;
kaismiss page from fork%
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rl ¢« =1i;
re « sfpmrl;
r3 ¢« sfpmr3;
1JSYS pmap;
sfbptr « stbptr(emply) + &sfbuff;
BUMP sfpmr2;
sfpyte « sfhyte + sfpufl;
END:
END;
IF stfpgno AND (sflnpg ¢« sflnpg + 1) »>= 60 THEN
BEGIN
#string% ¢ 1uB, EOQOL, #s8fhead#*, STRING(sipgno), 22B;
sflnpeg « 3;
sfirin (stbpir(empty)+sstring+l, stbptr(string.L) +
strine+l);
BUMF sfpgno;
END;
RETURN;
END.

(bldsfhdr) PROCEDURE (da);
%1his routine builds a page header for outpPut quickprint,.%
%*‘----—-—-ﬁ----ﬂﬂﬁ%
LOCAL vspwrd, b;
REF da;
vspwrd « da.davspec;
%put initials into sfhead%
#sfhead# « " ", #initsr*, ", s
getdat(ésfhead);
%put truncation and level values into sfhead%
IV vspwrd.vstrne < maxtrc OR vspwrd.valev < maxlev THEN
BEGIN
IF vspwrde.vstrne < maxtrc THEN
#gfhead® ¢ wgfheaa#, " T=", STRING(vspwrd.vstrne), ',
ELSE #sfhead# ¢ #sfhead»*, " T=ALL,";
IF vspwrd.vsliev { maxlev THEN
#5fhead# ¢ wsfhead#, " L=", STRING(vspwrd.vslev), ',
ELSE #sfhead# ¢ #sfhead#*, " L=sALL,":
END;
%#blank £ill to position for file name%
#sfhead#* « #3fhead#, 25B, MAX (0, b ¢« sfhfnm - sfhead.L):;
%get file nanmne%®
filnam(da.dacsp.stfile, #sfhead);
%blank £il1ll to position for page number%
#sfhead* « %sfhead#*, 258, MAX (0, sfhpgn = (sfhead.lL = 2) =
b);
RETURN;
END.,.

%eanssinNsert sequentialecsesh

(inseq) PROCEDURE % does the Input Sequential command %
(stid, % statement after which to insert %
levste, % level relative to stid %
ifilnan, % string containing the name of the input file %
£filtyp); % type of input %
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% This is the main control routine for insert sequential,

input file 1s opened and closed here. %

%-H-----'——ﬂ-—-ﬂ'--%

LOCAL count, levblk, lstblk, curblk, curdpth, levchg, char, pos,

offset, jfn;
LOCAL STRING inbufff150];
REF levstg, ifilnam;

dismes(l, s"Insert Sequential in Progress");
% open the input file %

IF NOT Jjfn « 1lgetjfn (0, &ifilnam, stxtext, gtjoisf, $1lit)

THEN
SIGNAL (ofilerr, 31lit);
IF NOT sysopen (jfn, read, chrtyp, $1it) THEN
BEGIN
reljfn (jfn);
SIGNAL (ofilerr, $1it);
END;
levblk ¢ 18tblk ¢ curdpth ¢ O;
ofiset « IF filtyp = nkhOfil THEN nkOfst ELSE tenfst;
¥litw & NULL;
isread (jfn, sinbuff, CR);
POS « enpty + 1;
WHILE #inbuff+/pos/ = LF DO BUMP pos;
CASE #inbuff«/pos] OF
=ascmbk

levblk ¢ Llstblk ¢ »[inbuff)*/pos ¢ pos + 1] = offset;

=8P, =TAB:
BEGIN
levblk « 1:
LOOP
CASE #inbuff#[pos ¢« pos + 1] OF
=3P, =TAB; BUMP levblk:
ENDCASE EXIT LOOP;
1stblk « levblk;
pos ¢« pos = 1}
END;
ENDCASE pos ¢ pos = 1
curdpth « 0;
LOOP
BEGIN
UNTIL (pos := pos + 1) > inbuff.L DO
CASE char e #inbuff+/pos] OF
=g 8cmbk:
BEGIN
count ¢« #inpuff#fpos ¢ pos + 1] = offset;
UNTIL (count := count = 1) = 0O DO
#lit#® € #1lit%, SP;
END;

LF:
CR2

NULL:
%ena of statement%

BEGIN
stid ¢ {STRMNP, instat)> (stid, %1lit, &levstg);
#lit* € NULL;

IF

NOT isread(Jjfn, sinbuff, CR) THEN EXIT LOOP 2
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pos « empiy + 1;
WHILE #inbuff%/pos] = LF DO BUMP pos;
CASE #inbuff#{pos] OF

%determine level of next statenment%

=ascmbk:

curblk « #inbuff#/pos ¢ pos + 1] = offset:
=SF, =TAB:

BEGIN

count « 1;

LOOP

CASE #inbuff+*/pos « pos + 1] OF
=8P, =TAB:
BEGIK

IF £iltyp = macfil AND count >= maxmeclv
THEN EXIT LOOP;
BUMP count:
END;
ENDCASE EXIT LOOP;
pPo8 « pos = 13
curblk « count:
END;
ENDCASE
BEGIN
curblk « O3
pPos ¢ pos = 13}
END;
IF curolk THEN
BEGIN
IF NOT levblk THEN levblk ¢ curblk;
IF £iltyp = macfil THEN
BEGIN
IF curdpth THEN %#levstg# « NULL
ELSE
BEGIN
curdpth ¢ 1;
#levgtgs ¢« 'D;
END:
END
ELSE
CASE lstblk OF
=eurblk: %same levelw®
#levstg# ¢ NULL;
< curblk: %down a level%
IF (curolk = lstblk) 2= levblk
OR curblk/levhlk > curdpth THEN
BEGIN
#levstgs € '3
BUMP curdpth;
END
ELSE #levstg# « NULL;
ENDCASE %up a level%
BEGIN
levchg ¢ (1lstbhlk = curblk) / levblk;
I¥F levchg < 1 AND curdpth > 2 THEN
levehg ¢ (curdpth = 1) = curblk/levblk;
IF levechg > curdpth THEN levchg ¢ curdpth;
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curdpth « curdpth = levcheg;
#levstg# ¢ NULL;
WHILE (levchg « levchg = 1) »= 0 DO
#levsig+ « 'U;
END;
END
ELSE
BEGIN
#levstg® ¢ NULL:
IF 1lstblk THEN
WHILE (curdpth :s=
®¥levstgs « 'U3
curdpth ¢ 0;
END;
1l8LDlK ¢« curblk;
END; .
ENDGASE #1lit% ¢ #liu%*, char;
IF NOT isread(jfn, sinbufi, CR) THEN EXIT LOOPR;
DOS ¢ enpty;
END;
IF lit.L NOT= emnpty THEN
<3TRMNP, instat> (stid, 2#1lit, &levstg);
%close file%
I¥ NOT sysclose (jfn, $lit) WHEN
BEGIN
reljin (jfn);
dismes (2, $1it);
GOTO STATE;
END;
dismes(0):
RETURN;
END.

curdpth = 1) >» 0 Do

(isread)
»This procedure is used during insert sequential to read another
character from the input file.%
%-------h—-———h----%
PROCEDURE (Jfn, inbuff, 1atchr)L
LOCAL error, bytptr; CRRARIN A \y C (™
REF inouff: __ Gowwny &€ ¥ e H.bm&&-
Zpg—e—Dbytptr ¢ chbptr(emptg} + &inbuff;
"3 ¢ inbuff.My “ Lee
rh € lsvehr; ﬁiﬁfq; S
11 * anp ‘ﬁ3§Q().HH . ) |
JSYS sing % 24 ' 2129 R of ' 4 L %
inbuff.L e slngth(bytptr, rE);lT\Gf¢)’ A?,_rﬁq* o Nuis 54\‘4 =0
rl « jfn; ¥ EREY Lol
1JSYs gtsts; Ab Y P & o N
error ¢ rz2; o I
IF error .A seqer # 0 THER FlColnie- Covnt [ LDz w*a¢fbf*”77h o
BEGIN BEeen
IF NOT sysclose (jfn, s1it) THEN whull. cuMu4,

BEGIN ﬂeﬂtﬂphj(fﬂu

relitn (jfn); _ 3

err ($1it); o e D

END ~ e
JV(ﬂLr.thﬁ oOR (P??EDL \
ANT £50che (R

‘,\,--..A.—"" :\.

“"r"_
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ELSE err (&"Input File Error"):
END;
IF error .A segeof # O THEN
BEGIN
IF inouff.L > empty + 1 THEN RETURN(TRUE) ELSE RETURN(FALSE):
END;
RETURN (TRUE)
ENDa

%essse0utput device and output pProcCessOreeeces®

(outdev) PROCEDURE % dees the Output Device command %
(ofilnam, % string containing the name of the output file %
da, % aisnlay area descriptor %
device); % whitech device %

LOCAL jfn, dirnam, errors;
LOCAL TEXT POINTER tp;
REY ofilnam, da;

% open the output file %
dirnam « IF device=zopprdv THEN Bprtdir ELSE 0j;
IF NOT Jfn «
lgetjfn (dirnam, &ofilnam, &txtext, Btjoosf, $1lit) THEN
SIGNAL (ofilerr, $lit);
IF NOT sysopen (jfn, write,
CASE device OF
= opirdv: frdéotyp:
= optydv: lpttype;
ENDCASE chrtiyp, $1lit) THEN
BEGIN
reljfn (Jjfn);
S5IGNAL (ofilerr, $1itv);
END;
opinit (&da, Jjfn, device);
tp(0] « da.dacsp; tpl(l/ « 1;
errors « processor
(IF exp THEN &Xopname ELSE sopname, &tp, &da, odtyp, Jjfn);
% close output file %
IF NOT sysclose (Jjfn, $1it) THEN
BEGIN
reljfn (jfn);
daismes (2, $1lit);
GOTO STATE;

END3
RETURN;
END.

(outcmp) PROCEDURE % does the Output compiler command %
(cmphnan, % 8tring containing the namne of the compiler %
ofilnam, % string containing the name of the output file %
da); % display area descriptor %

LOCAL jfn, errors;
LOCAL TEXT POINTER tp;
REF cmpnam, ofilnam, da;
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% open the output file %

IF NOT Jjfn ¢ lgetjfin (0, &ofilnam, $relext, gtjoosf, &1lit)
THEN

SIGNAL (ofilerr, #1it);
IF NOT sysopen (Jjfn, write, bintyp, $1lit) THEN

BEGIN

relijifn (Jjin);

SIGNAL (ofilerr, #1lit):

END 3

Lp(0] ¢ da.dacsp; tpll]) ¢ 1;

errors « processor (&cmpnam, stp, &da, cmptyp, Jjfn);

% close output file (but Keep jfn) %

IF NOT sysclose (jin .V 4B1ll, $1it) THEN
BEGIN
reljfn (Jjfn);
dismes (2, #1it);
GOTO STAVYE;
END:

% delete old versions, if no errors and no rupbout %
IF errors = O AND NOT inptrf THEN delovsrns (jfn, nvik = 1);
reljfn (jfnl;

RETURN (errors);

END.

%luu.leQCESﬂUr dispatch.....%

(processor) PROCELURE % start and run a processor %
(prenam, % string contvaining the name of the processor %

Lp, % texXl pointer to first thing to feed the processor %
da, % display area descriptor of the input to processor %
tLype, % type of the processor %

outdsg); % output designator: either the address of a puffer or
the Jjfn of an output file %

LOCAL stid, prcjfn, size, error, count, sSaVpreg, savwareg, vspec}
LOCAL TEXT POINTER fchartp, tptr;

LOCAL STRING ssysnam/hC];:

REF prenam, tp, da;

% sSet up Lo get first character for the processor %
vspec « da.davspec;
IF type = cuptyp THEN vapec.vsstnf ¢« TRUE;
% turn statement numpers on for MPL %
&prseqwk ¢ openseq (tp, endfil, vspec, da.davspc?,
da.daugfdcod, da.dacacode):
IF (stid ¢ seqgen{&prseawk)} = enafil THEN
BEGIN
closeseq (&prsequk);
SIGNAL (prcerr, &"No processor input");
END3s
IF tp.stastr OR type = upgtyp THEN FIND (tp tfchartp)
ELSE FIND (SF(stid) 7tfchartp);
IF NOT (prcjfn « lgetjfn{ssubdir, &prcnanmn, ésavext, gijpref,
81it))
THEN SIGNAL (precerr, SL1it);
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% get a string containing name of the processor %
IF type = upgtyp THEN #ssysnam# ¢ "NLSL1LO"
ELSE
BEGIN
jfntostr (prejfn, %ssysnam, llB9);
IF NOT FIND SF(%#ssysnan#) "SUBSYS" ttptr THEN
#Ssysnan% « "PRVPKC"
ELSE #ssysnam# ¢ tpur SE(#gsysnam#);
END3
% set tne subsystem name %
rl ¢« getson (#ssysnan);
lJsYS seuwnm;
% "get" the processor %
ril.lhword « LB5;
rl.rhvord ¢ prejfn;
1JSYS eget;
IF [prcadr + 1 THEN chntab/9) ¢ (precadr + 1] .V 1B6;
savpreg « p; savwareg « wa; % save wa and p registers since the
compilers and the Output Processor will clobber them %
CASE type OQF
= upgtyp: % compile a user program %
BEGIN
dismes (l, &"Compiling user program");
swork « fchartp; sworkfl) « fchartp/lj; fechel(l, ®swork);
%e8work/2]) contains byte count+l, sSwork/(i/ has oyte pointer%
error « ([preadr/]
(=1, »preetst, ouvdsg, spsym, $levVlilc, swork(lh/,
gwork/(2)=1 :size);
END;
cmptyos % compile a program into an output file %
EEGIN
dismes (1, &"Compiler in progress");
SWOrK ¢« fchartp; swork(lj ¢ fchartp(l]; fechcl(l, #swork):
%swork/(2] contains byte count+l, swerk/hk/ has byte pointeré%
error « [{prcadr)/
(outdsg, &prgetst, prseqwk.swsvw, , slevlle, sworkfhj,
swork/[2]=1);
KND3
outyp:? % output device type %
BEGTHN
disnmes (1, &"output Processor in progress");
CCPOS fchartp;
error « [{prcadr)]/ (doprwrk, élevllc);
END3
ENDCASE % somne other type of processol %
EEGTIN "
gismes (l, &"Processoy in progress"):
swork ¢ fchartp; swork(lj ¢ fchartp(l); fechcl(l, &#swork);
wework[2/ contains byte count+l, swork[lk/ has byte pointer%
error ¢« [/prcadrj} (outdsg, &prgetst, , , #levlle,
sWwork(fL), swork(2]=1);
END;
p ¢ savpreg; wWa ¢ savwareg: % restore wa and p registers %
entvec (V] « 254B9 .V &$init; %JRST init%
entvec(l] ¢ 25LB9 .V srentr; %JRST rentréb
rl ¢« UBS;
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re « 2B6 .,V senuvvec:
IJSYS sevec; 4reset entry vector back to NLS%
chntab/9) « &stkovr .V 1Bé;
rl ¢ nlssbn;
lJ5YS setnm;
dismes (0);
closeseq (&prseqwk);
FOR count e« 5bfree/l0008 UP UNTIL >= sefree/l000B DO
BEGIN
rl « =1;
re.lhweord ¢« LB5;
ré.rhword « count;
1JSYS pmap;
END;
IF inptrf THEN %rubout?%
BEGIN
inpurf ¢ 0
clrbuf (1);
IF type # upgtyp THEN
IF NOT <IOEXEC, sysclose> (outdsg, ®lit) THEN
dismes (2, $1it);
SIGNAL (=L, $"User Terminated Process");
END;
RETURN (error, size):
END.

(prgetst) PROCEDURE;
% returns byte pointer + count for next statement %
LOCAL stid, sdb;
REF sdb;
IF (stid ¢ seqggen(&prseqwk)) = endfil THEN RETURN (endfil);
lodsdb(getsdb(stid) : &sdb):;
RETURN (&sdp + sdbhdl + L4LLO7B8, sdb.schars);
END.

(oprehr) PROCEDURE;
RETURN(READC) ;
END.

(oprnst) PROCEDURE;
LOCAL stid;
IF (stid « seqgen(&prseqwk)) # endfil THEN CCPOS SF(stid);
RETUEN (stid);
END.

{opPrvxt) PROCEDURE; _ B b
LOCAL TEXT POINTER tp; T E ,;nQQWqu~ Ywa s ma sy,
tp ¢ prseaWk.swestid; o o
vtp(l] « fehtxt(getsdb(tp)): THEY 2L roRN
CCPOS tp; ,
RETURN;

END.
(opregps) PROCEDURE;

RETURN (CCPOS);
END.
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(pos) ;

LOCAL TEXT POINTER tp;

1p ¢ swor

ks

IF pos = =1 THEN FIND SE(tp) >

ELSE
BEGIN
tplil
CCPOS
END;

RETURN;

END.

oprwrk/10] « Seprhdf;
oprwrk({ll] ¢ soprnst;
oprwrk/12] « IF nimode =

RETURN;
END.

¢ pos;

vR;

(oprlev) PROCEDURE;

RETUREN (getfhd
END,

(opinit) PROCEDURE (da,
OpPrwrk + jing:
oprwrk/l] « deviyp;
oprurk/2] ¢ da;
oprwrk({3/ « @oprchr;:
OPrWrk{h/ ¢ soprixt;
OPrwrk(5/ « Soprrst;
oprwrk(é6] ¢ Soprgps;
OPrwrk/[f] ¢ soprlev;
oprwrk/(&] ¢« $oprsve;
oprwrkf9] ¢ soprsig;

RETURN (getlev (prseqwk.swcstid));
END.

(obrsve) PROCEDURE;
stvect (prsegwk.swestid, prsequwik.sSwsvw) ;
RETURN (prseqwk.SWsSvw) ;
ENDW

(oprsig) PROCEDURE;
fechsig (preseaqwk.swestid, 31lit);
RETURN (31itv);
END.

(oprhdf) PROCEDURE;

(prseqwk.swestid) )

jfn, devtyp);

typewriter THEN FALSE

PROCEDURE (astirneg);

%convert string passed to sixbit name%

LOCAL sixbit, charct,

REF astrng}
byLuptr ¢ SB& + &sixbit = 13

Sikbit €

03

charect « enpty;

WHILE

((charct ¢« charct + 1) <= &) AND

bytplr:

(charct

ELSE TRUE;

aswvrng,L) DO
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TDYLPLF L] (*astrng*lcngpct] & MOB] <A T?B;

RETURN (sixbit) ;
END.

DECLARE psyms(

2, "ps", ps, %start position for BETWEEN%
2s "pe", pe, %end position for BHETWEEN%
6, "savpos", savpos, %RBETWEEN prolog%
6, "respos", respos, %BETWEEN epilog%

6, "scndir", scndir, %scan direction for Find constructs%

5, "swork", swork, %Readc string work area%

6, "sworkl", sworkl,

3, "pde", pdc, %pointer decrement%

by, "flag", flag, %flag set by Find statements?

S, "tgtaer", tstsr, %test string%

3, "bfs", bfs, %branch false and scan =~ for unanchored
patternsh

L, "tstf", tstf, %unanchored string search%

5, "cpfse", cpfse, %sStatement end == only for use hy compiler%
Ly "cctf", cctf, %unanchored character class test%
3, "ecect", cct, %anchored cnaracter class test®%

bs "tehf", tchf, %unanchored character test%

5, "sptrl", sptrl, %string construction pointer%

5, "sptr2", sptr2, %string construction pointer%

3, "bsc", Dbsc, %pegin string construction routine%

3, "esc", esc, %end string construction routine%

5, "apenr", apcehr, %append a character to a2 string routine®
L, "apsr", apsr, %append a string to a string routine%

6, "srlset", srlset, %set string to single character%

5, "epysr", cpysr, %copy sString to string routine%

6, "asrref", gsrrei, %create reference to string for use in text
pointer%

3, "kps", Kps, %copy siring to string consStruction area%

6, "aptstr", aptsir, %append t=string (defined by two te=ptrs) to
string routine%

7, "wodeset", modeset, %mode flag for siring construction%
Ts "mKrstay", mkrstay, %marker flag for string construction%
6, "sysrun", sysrtin, %RETURN} code%

5, "input", input, %NLS input character routine%

5, "looke", looke, %look at next input char (without inputting
it) routine%

L, "echo", echo, %echo a string (in responSe to user input)
routine®

Ly "erlf", crlf, %output a CR followed by & LF%

6, "prompt", prompt, %type a prompt string to the user%

6, "typeas", typeas, %type a string to the user%

6, "dismes", dismes, %display a message for' the user%

5, "todco", todco, %type a char with translation = TNLS%

6, "ecnoff", echoff, %turn monitor echoing off%

5, "echon", echon, %turn monitor echoing on%

L, "tbug", tbug, %TNLS bug selection routine%

5, "rdlit", rdlit, %read a TNLS literali%

6, "rnmdel", rnmndel, %right name delimiter field of SDB header%
6, "inpcue", inpcuc, %input a char from user and force upper
case®

6, "printg", printg, %TNLS print group routine%
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3, "xrs", xrs, %executo
r routine for Rep:
" " @ place statement
g’ "ggz“, ggz, fgore-NLg Delete Plex routine# *
6, "Lookip" iog;Dre-yLb insers statement roulinef
searchesh up, %routine used for content, word, name, SID
L, "open", open, %fi
’ ile open routine%
6, "o " ;
5: : ienwf » Openwk, %hork-file open routine%
2’ "ﬁ G:g » close, ffile close routined
P "gginx}“: MRLEL, ¥Hbuawe file rauiinoes
6, "getsub". Eitgﬁﬁ’ fget stid of next statement routinef
6,y "getsue", gensuc. gget Alzd of snbau BHUSBLALENEHL roubones
6, "strile', stfile, Siile minber ¢43d OF an BYLAR routines
& ng " y s : }E d of an stid%
6, "stig%g"' SReAND, ADL] RUNGRE CASLE Of &B ALils
5, "stadr" ’sta;r r% %wnether a Stid peints to an a=string?
L Ngbuath GG address of the a=string field in a stid %
g, ”Stblkz, sthik,
"stpsdp"
5, ”stéiuﬁ,'sizggfb'
6, "enaiil", endfil, %EN 'TLE
s ND OF FILn stid%
& "0 n . : Z " ld
s Yoot Seipy SR of sl Mt
i iy eLE of a string with no
g’ i Loy Tokey BRI MORAIEss CHRFAGTEES 40 108
o Rt R R R G IR L
’ E) ace a char in a stri
6, "BV: " % ing%
&, "iiggﬁt“’ sysurt, %kETURN of multiple resultsi
5. "ohr tf , Sysovr, %stack overflow code%
6’ e g ]: chret, %#character class test%
& e gzcﬁu, fechcl, %READC setup routines
:, "cnua'eu’ srmake, %STRING (exp) routine®
iy Boeath | chpair, %append substring%
e Bl o Ae dPSR s I o
£’ npmon! aséomodgsgiit, %mode ;1ag for string construction#
5, “inoug", inbum’ pstring comparison routine 7%
6, "instid ins%id%dgg roqtane =n JUpUY _fonRtELG RN
8, "inlevadi", it Mg o e L e
6, "intext", intext, %1% routine 18 INPUT coustrucisk
s = EXT routine in I T
6, "inname", inna ! biod NPUT constructsh
: &% s me, %NAME routine i NPUT
5, "innum", innum, %NU in INPUT constructsy
; M routine in INPUT
s "insr", insr, %STHI”“ constructsy
NG routine in INPUT C
5, "inword", inword, %W . onstructss
. : ORD routine in INPUT
6, "invepe", i Y ok : 1 INPUT constructss
h: "inchﬁf ;négvsggﬁAiXégﬂgpicstroublne in INPUT ccnst;ucba%
’ A outine in INPU
Z; :z:g;i err, #error routines T constructsk
6, "sys ni"‘ syssig, %system signal routines
6 "sv$$q 'y Sysgnl, %system signal numperd
20 tpaident. ckident, %check IDENT routines
o "idenﬂgiga"rdigent’i%Read IDENT routine%
’ st", identlist, %Read IDENTLIST r
2: "scnlft", scnlft, #scan lefty FepEneg
3; "scnfnt ’ sc?rht, %8can right
» "pep", pcp, %push character position?
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by "sptr", sptr, %store pointer%

3, "fcp", fcp, »fiX character position%

7, "fxswork", ixswork, %fix Swork%

3, "scp", scp, %set character position%

6, "begarb", begarb, %arbitrary number prolog%

6, "incarp", incarb, %arbitrary number increment%
6, "endarn", endarb, %arbitrary number epilog®

5, "fxXspl", fxspl, %store text pointer into gpirl%
5, "fxsp2", fxsp2, %hstore text pointer into spfras
3, "lpr", 1lpr, %load pointer into ac's%

L, "dptr", dptr, %deposit pointer from ac's%

L, "span", span, %arbivrary number of character class%
5, "idtst", idtst, %test for ID=signature%

6, "txtdat", txtdat, %get date for statementi

6, "apachr", apachr, %append a character to LIT string%
6, "getias", getids, % IDENTFILE manapulation %

6, "gerild", getiid,

7, "eetigdd", getiadd,

7, "gevinam", getinam,

9, "Eetilname", ¢etilnane,

T, "getiaff", getiaff,

Ty "getiexp", getiexp,

Ts "getimem", getimen,

8, "geticord", geticord,

10, "getiverify", getiverify,

8, "getiuser", getiuser,

&, "getihost", getihost,

T, "getidmp", getiinmp,

9, "getiphone", getiphone,

12, "getifunction", getifunctien,

1Lk, "geticapability", geticapability,
10, "getisubcol", getisubcol,

12, "retidelivery", getidelivery,

10, "getimcmnis", getimemnts,

T, "expdtst", expdist,
7s "Jerptst", Jgrpust,
6, "afftst", afftst,
T, "afgptst", afgptst,
4, "idstatus", idstatus,
7, "Jidsbot", Jjidshot,
6, "Jjiastk", Jjidstk,
$, "repsh", rcpsh,
5, "rstsk", rstsk,
5, "repto", rcpto,
% Stuff Walt needed %

1, "p", P,

25 YrlVy rl;

2, "ra2", re,

2, "wa'", wa,

3, "cea", cea,

3, "get", gev,

4, "crng", crng,

Ly, "cmdb", csdb,

L, "halt", halt,

b, "init", init,

b, "pmap", pmap,
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"ofree', bfree,
"efree", efree,
"rentr", rentr,
"sevec", sevec,
"write", write,
"chntah", chntab,
"ehrtyp", chriyp,
"ckstre", ckstre,
"entvec", entvec,
"getdat", getdat,
"gtipre", gtjori,
"levlle", levlle,
"lhword", lhword,
"nfstid", nfstid,
"opinit", opinit,
"opname", opnamne,
"opprdv", opprav,
"oprwrk", oprwrk,
"preadr", prcadr,
"reliin", reljfn,
"rowordq", rhword,
"savext", savext,
"stdvsp", stdvsp,
"subdir", subdir,
"txtuext", txtext,
"gtjoosf", gtjoosf,
"lgetjfn", lgetifn,
"sysocpen", sysopen,
"namelock", namelooOkK,
"sysclose", sysclose,

% User Program Stuff %

"gpllo", gpllo,
"gpegmrst", gpgmrst,
"gpconan", gpconzn,
"gpinst", gpinst,
"gpdeinst", gpdeinst,
"grexXpgi", gpexpgn,
"gppop", gppop,
"epstatus", gpstatus,
"upgenv", upgenv,

CNIC=NLS>SEQFIL.NLS;1820

% stuff for handling command feedback in user pgms%

6,

s e

% aort—merze bpdate primitives®

6,
7,
8,

% Seguence generator routines %

"nlmode", nlmode,

"fulldisplay", fulldisplay,

"inlsca", inlsca,
"in2sca", in2sca,
"recred", recred,
"plxsel", plxset,
"getcte", getetc,
"mlf", mlf,
"mlEl",; mifl,
"ciidsp" cfldsp,

"cgsoruv", cgsort,
"cgmerge", cgmerge,
"egupdate", crupdate,
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T, "openseq", openseq, % open a sequeilce %

8, "closeseq", closeseq, % close a sequence %

6, "seqgen'", seqgeen, % get next item in a sequence %

5, "sport", spori, % "port=send return mechanism %

L, "send", send, % "port-send return mechanism %

5, "cpysw", cpysw, % copies right parts of one sw to another

5, "sqopn", saopn, % user seqgen call as opensed %
5, "sqels", sqels, #» user seqgen call as closeseq %
6, "sqenxt", sqgnxt, % user seggen call aa seqgen %
% Sequence generator work ares record fields %
6, "swstid", swstid, % stid of current item; may be endfil or
a stastr %
8, "swlbstid", swlbstid, % STID of statement heading last
branch in the sequence %
Ts "swWestid", swestid, % stid of current statement %
Ts "swvspec", swvepec, % £irst word of viewspecs %
6, "swvsp2", swvsp2, % second word of vievwspecs %
5, "susvw", SWSVW, % address of statelent vector Work area %
6, "swelvli", swclvi, % level of current statement %
8, "swusqgcod", swusacod, % address of User Ssequence generator
code or 0 %
8, "swcacode", swecacode, % address of content anylyzer code
or 0 %
% display area descriptor record fields %
3, "ld6a", laa, %returns adaress of display area%
Ts "davspec", davspec, %first viewspec word®
T, "davspec2", davspe2, %second viewspec word%
5, "daesp", dacap, %csp for this da%
6, "dacent", dacent, hcharacter count for dacsp t=pointer%
6, "datab0", dataho, #»first tab position%
6, "databl", databl, %second tab position%
6, "datab2", databg, %third tab position?
6, "datab3", datab3, #fourtn tab position%
6, "databl", databl, £ifth tab position%
6, "databb", databpb, %sixth tab position%
6, "databé", datanhé, %seventh tab position%
6, "datab?", databT, %eighth tab position%
6, "datab8", databs8, %nineth tab position%
6, "datab9", datab9, %tenth tab position%
8, "dacacode", dacacode, % address of content analyzer
program =~ or 0 %
8, "dausqcod", dausacod, % address of sequence generator
program == or 0 %
9, "daukeycod", daukeycod, % address of sort key extractor
program == or 0 %
% viewspecs record fields %

5, "vslev", vslev, %lower level bound==level clipping%
6, "vstrne", vstrnc, %line truncation value%

6, "vsrlev", vsrlev, wrelative leveln

6, "vslevd", vslevd, %direction of relagtive level
adjustmentd

6, "vscapf", vscapf, %Zcontent analyzer pass=flag%

6, "vscakf", vscakf, Acontent analyzer K viewspec flagh
6, "vsusqf", vsusqf, %Zuser sequence generator flag#%

6, "vapbrof", vsbrof, %oranch only flagh
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6, "veplxf", vsplxf,
6, "vsplkf", vsblkf,
6, "vsindf", vsindf,
6, "vanamf", vsnamf,
6, "vsstnf", vsstin{f,
6, "vsstinr", vssinr,
6, "vsafli", vsaflf,
6, "vsmKkrf", vamkri,
6, "vsfrzf", vsfrzf,
6, "vsidif", vslidif,
6, "vepagf", vspagi,
6, "vsdaft", vsdaft);

DECLAKRE psyme/(20];
FINISH of SEQFIL
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%plex=only flagh

%blank line f£1ag%

%indenting on flag%

%names on flag%

%loc=nums on flagk

%loc=nums on right flagk

%Zabbreviated feedback line flag%

%display markers flag%

%frozen statements flag%

%initials, date, and time f£lag%

%page flag for Lty ocutput%
%display area format flag%

\Catalog) Catalof of NLS Procedures Called
(auxcod,opseqf) (utilty,stbptr) (auxcod,sfnXtst) (auxeod,bldsfhdr)
(auxcod,sinewp) (auxcod,sfmacpt) (auxcod,sfputst) (seggen,fechnn)
(dspgen,fndtab) (auxcod,sftiran) (auxcod,sfendst) (auxcod,getdaat)
(ioexec,filnam) (auxXcod,isread) (filmnp,fchsdb) (filmnp,lodrng)
(utilty,xtrnam) (tXcmnd,astruc) (utilty,hash) (ioexec,zetetx)
(ioexec,setctx) (auxcod,nmdlsset) (auxcod,xnmalset) (strmnp,plxset)
(strmnp,grptst)
(txemnd,cirbuf) (dspgen,dismes) (inpfbk,input) (icexec,delfil)
(auxcod,resnls) (auxcod,thwrfp) (inpfok,zav) (inpfbk,gabtgt)
(inpfbk,typeas) (tsprt,typeno) (auxcod,halt) (auxXcod,oprgps)
(dspgen,getrta) (1c0exec,closeall) (auxcod,closSms) (filmnp,fchtxt)
(filmnp,eetsdb) (seqgen,fechsn) (seggen,getlev) (seggen,stvect)
(seqgen,fechsig) (f£ilmnp,getfhd) (utilty,choptr) (utilty,slngth)
(auxcod,getsbn) (corenl,crerr) (auxcod,werr) (filmnp,filhdr)
(utilty,mvofoi) (tXcmnd,tshptr) (inpfbk,crli) (auXcod,dtfrmt)
(fcat) Formatted Catalog Branch
(atfrmt) (auxcod,dtfrmt)
(erlf) (inpfok,erlf)
(tshptr) (txemnd,tshptr)
(mvbfof) (utilty,nvbfosf)
(£ilhdr) (£filmnp,£filhdr)
(werr) (auxcod,werr)

(ererr) (corenl,crerr)
(getsbn) (anxcod,getsbn)
(slngth) (utilty,slngth)
(ehbptr) (utilty,chbptr)
(getfha) (filmnp,getihd)
(fechsig) (seqggen,fechsig)
(stvect) (sedgen,stvect)
(getlev) (seggen,getlev)
(fechsn) (seqgen,fechsn)
(getsdp) (filmnp,getsdp)
(fehtxt) (filmnp,fehtxt)
(closms) (auxcod,closms)
(closeall) (icexec,closeall)
(getrua) (dspgen,getrta)
(oprgps) (auXcod,oprgps)
(halt) (auxecod,halt)
(typeno) (tsprt,typenc)

(typeas) (inpfbk,typeas)
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(Eabtet) (inpfbk,gabtsgt)
(zap) (inpfbk,zap)
(thwrfp) (auxcod,tihwrip)
(resnls) (auXcod,resnls)
(delfil) (iocexec,delfil)
(input) (inpfok,inbut)
(dismes) (dspgen,dismes)
(clrbuf) (txemnd,clrbuf)
(grptst) (stronp,grptst)
(plxset) (strmnp,plxset)
(xnmdlset) (auxcod,xnmndlset)
(nmdlsset) (auxcod,nmdlsset)
(setetx) (ioexec,setetx)
(getetx) (ioexec,getctx)
(hash) (utilty,hash)
(astruc) (txcmnd,astruc)
(xtrnam) (utilty,Xtrnam)
(lodrng) (filmnp,lodrng)
(fchsdb) (filmnp,ichsdb)
(isread) (auxcod,isread)
(£ilnam) (ioexec,iilnan)
(getdat) (auxcod,getdat)
(sfendst) (auxcoed,sfendast)
(sftran) (suxcod,sftran)
(fndtab) (dspgen,fndtap)
(fechnm) (seygen,iechnm)
(sfputst) (auxcod,sfputst)
(sfmacpt) (auxcod,sfmacpt)
(stnewp) (auxcod,sfnewp)
(pldsfndr) (auxcod,bldsihdr)
(sfnxtst) (auxcoa,sfnxtst)
(stbptr) (utiluiy,stbptr)
(opseqf) (auxcod,opseqf)

CNLU=NLS2O kY FLL NLS; L1023
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{NLS>SEQGEN.NLS; LS, 29~DEC=T71 16137 BLP ;
FILE seqgen % L10 to <rel=nls>seqgen %

% Routines making up the sequence generator %

% OPENSEQ is used to open a sequence

CLOSESEQ is used to close a sequence

SEQGEN is used to get the next statement in a seguence

There is also a routine SEQNXT which gets the next statement in a
sequence considering all the viewspecs except the content analyzer
ones %

SET sqgsksz = 1l000B; % seqgen stack size %

REGISTER 8=9, m=10;

REF sqgsavsw; % global for saving argument (aadress of sequence work
area) while switching stacks %

% the sequence generator %
(openseq) PROCEDURE % open a sequence %

(fstid, % STID with which to begin the sequence %
lbstid, % STID of statement heading last branch in the sequenced%

vspec, % £irst word of viewspecs to use %

vepe2, % 2nd word of viewspecs %

usqcod, % address of user seqgen routine == or 0 %
cacode); % address of CONAN routine == or 0 %

% QPENSEQ
Gets a sequence work area (with its attendent stack and
statement vector work area) and returns the address of that
WOr'K area.
Initiglizes the work area
If generating statement numbers, initializes the 3tatement
vector work area also.
Perhaps calls the user's seqgen (with the address of the work
area and telling it that its being called as openseq)
The stack is not switched which means that user openseq is not
allowed Lo do port=sends. %

LOCAL sw;
REF sw;

% allocate a work area, a stack, and a statement vector work area%
&sw ¢« getsgw();
% initialize the work area %
IF fstid.stastr THEN % stid points 10 a strine %
BEGIN
BEW.SWstid « sW.SWecstid ¢ fstid;
SWesWclvl ¢« Oj
SW.SWvspec « vspec;
BW.SWVSpP2 & vspc2;
END
ELSE
BEGIN
IF getsid(fstid) = O THEN % illegal stid %
BEGIN
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sW.sWcstid.stfile « fstid.stfile;
sWl.8Westid.stpsid « origin;
SWeSWstid « endfil;
END
ELSE sW.sWstid « swe.swestid « f£stid;
# set up level and statement number Stuff %
SW.8Welvl «
IF vspec.vsstnf THEN stvect (sw.sWcstid, sw.swsvw)
ELSE getlev (sw.swestid):
% set up viewspecs == maybe relative level stuff %
SW.SWVSpec ¢
IF vspec.vsrlev THEN reslev(vspec, sw.swclvl) ELSE
vspec;
SW.5WVSp2 ¢ Vspce;
END:
EWe.SWlbstid ¢ lbstig;
sW.3wusqcod ¢ usqcod;
S8wWw.8wcacode ¢« cacode;
8W.8SWS1V1l ¢ SW,.SwWclvl; % remempber what level started at %
SW.SWKflg « FALSE; % nothing has been sent or passed yet %
% start seqgen coroutine first time at its initialization port,
i.e., CALL it %
8W.8Wcall « TRUE;
% maybe call the users seqgen code as openseq %
IF vspec.vsusqf AND sW.swusgcod THEN
[8W.8Wusqcod]/ (&sw, sqopn);
RETURN (&sw);
END.

(closesed) PROCEDURE % closeé a sequence %
(8wW); % address of the sequence wWork area to close %

% CLOSESEQ
Check for a legal sequence wWork areas.
Perhaps calls the user's seqggen (with the address of the work
area and telling it that its being calleéd as a closeseq)
Releases the sequence work area (with its attendent stack and
statement vector work area)
The stack is not switched which means the user closeseq is not
allowed to do port=sends %

REF sw;

% maybe call the users seqgen code as closeseq %
IF sw.swvspec.vsusqf AND swWw.swusqcod THEN

fsw.8wusqecod] (&sw, sqcls);

% release the wWork area, stack, and statement vector work area %
relsgw (&sw);

RETURN;

END.,

(seqgen) PROCEDURE
(W) ; % address of a sequence generator Work area %

% SEQGEN
Calling SEQGEN results in the caller being port=sent (looks
like & normal return to the caller) the next "STID" in that
sequence ==~ actually it may be an ENDFIL (no more items in this
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sequence), or a stastr, or the STID of a statement.

Also the following fields of the work areg are updated;
SWOSTID (remains unchanged if an ENDFIL or stastr is the
item returned)

SWSTID (will be same as thing returned)

SWSRSAV and SWMRSAV; SWCLVL; SWCALL, SWKFLG

(unless c¢onan code is8 using sport rather than using send or
returning with flag set).

It checks for a legal sequence work area,

It also updates the statement vector if necessary,

SEQGEN 1is actually merely a dispatch routine =- it calls either

usqcod (user sequence code) or SSEQGEN (system sequence

generator) ;

It effects one=half of the coroutine linkage involved in

port=sends (SPORT effects the other half).

The input fork is informed that the Sequence generator will

handle rubouts, $Since the only way out of here is thru SPOKT,

the occurance of a rubout is checked for there and an ENDFIL
sent 1f one occured.

The stacks are switched here, Thus no locals are allowed and

the areument must be saved in a global. %

REF sw;
IF NOT (&sw IN [®sqgwas, ®sggaend]
AND ((&sw = Ssqgwas) MOD $sqwrkl) = O AND sw.swalloc) THEN
SIGNAL (sqerr, $"illegal sequence wor'k area");
IF sw.swstid = endfil THEN RETURN (end£il);
rubabt « FALSE; % tells input fork not to abort if see rubout %
&8Qqsavsw « &SW; % save the argument in a global %
% switch stacks %
8 ¢ S(SAvVSW.SWsrsav = §;
M ¢ SOQSavVSW.SWmrsav := m;
% depending on swecall (TRUE if last item in seguence was recieved
by a normal return, FALSE it was recieved Via a port=send), the
next item in sequence is asked for by a CALL or a RETURN. Note
that OPENSEQ sets swcall TRUE and this is the only other place in
NLS where it is tested or set. %
IF¥ sqsavsw,swcall ;= FALSE THEN
BEGIN
% call a user seqggen or SSEQGEN %
IF s0savsWw.swusgqcod AND sgsavsw.sSwvspec.vsusqf THEN
[sgsavsw.swusgqcod]/ (&sqSavsw, SQgnxy)
ELSE sseqgen (&sgsavsw);

sqsavsw,swecall ¢ TRUE; % only get here if normal return
made (not a port=send) %

sport (&sqsavsw); % SPORT will switch the stacks back and
return to SEQGEN'S caller %

END

ELSE RETURN; % thru port, not to SEQGEN's caller %3
END.

(sseqgen) PROCEDURE % NOBODY BUT SEQGEN SHOULD CALL THIS ROUTINE ¢
(sw); % address of a sequence generator Work area %

% SSEQGEN
Given address of sequence Work area this procedure returns the
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next item in that sequence.

SSEQGEN or SEQNXT or SEND or ucacod stores that value in SWSTID
fand SWCSTID 4if it is not ENDFIL or a stastr).

The routine SEQNXT finds the next STID, considering all
viewspecs except content anlysis ones == SSEQGEN takKes care of
thQBEQ

Note that SEQNXT is not called the f£irst time thru this
routine. Thus the first stid returned Will be the one the
sequence was initialized with == unless conan code fails it,
Rubouts are checked for after every call on conan code, %

LOCAL stid;
REF sW;
LOOQP
BEGIN
WHILE (8w.sSWvspec.vscapf OR (Sw.swvspecs.vscakf AND NOT
SweSWKflg)) AND sw.swcacode > O AND sw.Swstid # endfil DO
% (conan must pass statements viewspec is on OR (turn off
conan after first passed statement viewsvee is on BUT
haven't passed one yet)) AND there i8S a conan program AND wve
haven't reached the end of the sequence yet %
BEGIN
stid ¢ sWwe.swcstid;
FIND SF(stid) tbl;
[sW.8Wcacode] (&sw);
IF flag OR inptrf %rubout% THEN
BEGIN
SW.SWsSlid ¢ stid; % a send from tnis same statement will
have blown this field %
sport (&sw):
END3;
seqnxt (&sw);
END;
sport (&sw);
seqnxt (&sw);
END;
END.

(seqnxt) PROCEDURE
(sW) 3 % address of sequence work area %

% SEQNXT
Returns the next STID in this sequence (or ENDFIL if no more).
It updates the following fields of the Work area:
swstid, swestid (if not ENDFIL), and sweclvl,
It also updates the statement vector if necessary.

It takes into account all viewspecs, except content analysis,
during the search. %

LOCAL stid, %current stid#
vspec; %first viewspec word (sw.swvspec)%
REF sw;
IF sWw.swecstid.stastr THEN RETURN (sw.swstid « endfil);
vEpee ¢« Sw.Swvspec;
IF SW.SWelVl »= vspec,vslev
OR (stid « getsub (sw.swestid)) = sw.swestid THEN



X%, I=JAN=T72 18:L48 {NLSYSEQGEN.NLS; L9

BEGIN %see if superstructure fits viewspecs%
IF (stid ¢ sw,swestid) = sw.swlbstid
OR vspec.vsbrof AND 8W.SWClVl <= SW.S8Wslvl THEN
RETURN (sw.swstid « endfil);
WHILE getftl (stid) DO
BEGIN
stld « getsuc (stid);
BUMP DOWN sw.swclvl;
IF stid = sw.swlbstid
OR vspec.vsbrof AND sw,SWcClvl <= Sw,8Wslvl
OR vspec,Vvsplxf AND sWw.sSwclvl ¢ sW,swslvl THEN
RETURN (sw.swstid ¢ endfil);
IF vspec.,vsstnf THEN stvmod (sw,s8WwsvW, up):
END;
IF stide.stpsid = origin THEN RETURN (swe.sSwstidq ¢ endfil):;
%#successor is next PSID in sequence%
stid ¢« getsuc (stid);
IF vspec,vsstnf THEN stvmod (sW.swsvw, Suc);
END
ELSE
BEGIN %substructure fits viewspecs%
BUMP sw.swclVvl; %increase level%
IF vspec.vsstnf THEN stvmod (sSWw.SwsvW, Sub);
END;
RETURN (swe.swcstid ¢ sw.swstid « stid);
END.

(send) PROCEDURE
(SwW, % address of a sequence work area %
str); % an ENDFIL or address of a string %

% SEND
Takes the place of the o0ld send.
Sets the swstid (but not the swestid) field of the work area.
Calls sport. %

REF sw, str;
IF &str = endfil THEN sw.swstid ¢ endfil
ELSE
BEGIN
SWeswstid.stastr ¢ TRUL;
sWw.swstid.stadr ¢ &str;
IF str.L = empty THEN #8tr* « SP; %no null strings permittedy

END;
sport (&sw);
RETURN;
END.
(sport) PROCEDURE % send=port mechanism %
(SW)} % address of a sequence Work area %
% SPORT

Effects one=half of the coroutine linkage involved in
port=sends (SEQGEN effects the other half).,

gontrol o's and rubouts are checked for here,

The stacks are switched here. %



XXX, 3=JAN=T72 183148 {NLS>SEQGEN,NLS;L9 6

REF sW;
IF NOT (&sw IN ($sqewas, &sqggaenal
AND ((&sw = 8sqgwas) MOD &sqwrkl) = O AND sw.swalloc) THEN
SIGNAL (sqgerr, &"illegal sequence work area");
SWe.swkflg ¢ TRUE; % something has been returned in this sequence %
% the stacks are about to be switched so save everything needed
later in globals %
&8QSaVEW ¢ &SW;
% switch stacks %
8§ ¢ SQSavswW.swsrsav :=
M & SQeaVEW.SWwnrsav :=
IF inptrf THEN % a conto
BEGIN
rubabt ¢ TRUE:
8(savavwe.sWwstid ¢ endfil;
END;
% the following RETURN has the effect of returning from the
procedure last called from the now=in-effect stack %
RETURN (sqsavsWe.swstid):;
END.

5;
m;
1l 0 or a rubocut has occurred %

(sqinit) PROCEDURE; % sequence generator init %

% SQINIT
Is only called at INIT time.
It initializes 3ll the sequence work areas (including the
attached stacks and sequence vector work areas). %

LOCAL sw, swecnt; % address of a sequence generagtor work area %
REF sw;
sWwent « 0O
FOR &sy ¢ #sqgwas UP ssqwrkl UNTIL >= %sggaend DO
BEGIN

SWeswWalloc ¢ FALSE; % allocation bit %
SW.SWBYW ¢ B3qsvws + (swent # (svmxlev + 1));
[sqstks + (swent # $sqsksz)] « guflow;
BUMP swcnt;
END:

RETURN;

END.

(getsgw) PROCEDURE; % get a sequence generator work area %

% GET3GW
Allocates, initializes some parts of, and returns the address
of a sequence generator work area (a sequence work area, a
Statement vector work area, and a stack). %

LOCAL sw, swent; % address of a sequence generator work area %
REF sw;
swent « 0Oj
FOR &sw ¢ @#sqgwas UP $sqwrkl UNTIL >= &sqgaend DO
IF NOT sw.swalloc THEN
BEGIN
SW.8wWalloc ¢« TRUE; % allocation bit %
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SWeSWSI'SaV.rh ¢ SWesWMrsav.rh ¢« $sqstks + (swent * 38qsksz);
SWa.SWSrsav.lh ¢« swe.swnr'sav.lh ¢ =3598Ks%;
RETURN (&sw);
END
ELSE BUMP swent;
SIGNAL (sgerr, $"no more seguence work areas");

END.

(relsgw) PROCEDURE % release a sequence geherator work area %
(sw)3; % address of a sequence generator work area %
% RELSGW

Deallocates a sequence generator work area (a sequence work
area, a statement vector work area, and a stack). %

REF sw;
IF NOT (&sw IN /[®sqgwas, 8s5qfaend)
AND ((&sw = Bsqgwas) MOD $sqwrkl) = O AND sw.swalloc) THEN
SIGNAL (sgerr, $"illegal sequence work area");
SW.5wWalloc « FALSE:;
RETURN;
END,

% SEQGEN, STATEMENT NUMBER / VECTOR / SIGNATURE UTILITY ROUTINES %

(cpysw) PROCEDURE 4% copy parts of one sequence work area to anothery
(fromsw, tosw); % record pointers to work areas %
% this has the effect of making the tosW point to the same item
as the fromsw %
REF fromsw, tosw;

Lo8W.SWestid ¢« fromsw.swestid;
tosW.swWatid e« fromsw.swstid;
tosw,swvspec « fromsw,swvspec;
LoSW.8WVSp2 ¢ fromsw.swvsp2;
LOSWaSWSVW « fromsw.swWsvw;
LosSW.SwWeclvl « fromsw.swclvl;
RETURN;

END.

(reslev) PROCEDURE(vspec, clevel);
%Given a viewspec word and a level, this routine will perform any
relative level adjustment required by the Viewspec word and return
the updated viewspec word.%
IF vspec.vsrlev THEN
BEGIN
IF vspec.vslevd THEN % up %
vspec.vslev « MAX (clevel=vspec,vslev, 1)
ELSE % down %
vspec,vslev « MIN (clevel+vspec.vslev, 63);
vspec,vsrlev « FALSE;
vspec,vslevd ¢« FALSE;
END;
RETURN (vspec) ;
END,
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(stvect)
%This routine generates a statement vector.
It is called with a STID as the first argument and the
address of the first word of a 17 word work area as the
second,
The number of words in the werk area determine how many
levels down in structure the routine can go (currently
17). ERR(5) is called if the work area is not long
enough to contain the vector for the given STID.
STVECT uses routine STPOS.,
STVECT returns an integer, which is the level of the
statement,
It also creates a statement vector, Upon completion, the
first word of the work area contains the level of the STID
and subsequent cells contain the position wWithin the

respective plexes. Thus for statement 1D2, the vector would

contain (3, 1, U4, 2) in the first four cells.%
%-—-u—------------%
PROCEDURE (stid, stvwrk);
LOCAL
curwrd, %current word being built in vector%
level; %level of STID%
REF stvwrk, curwrd;
acurwrd « &stvwrk + svmxlev;
level « O3
UNTIL stid.stpsid = origin DO %count up to origin%
BEGIN
IF (&curwrd ¢ &curwrd=l) <= &stvwrk THEN err(5);
curwrd ¢ stpos(stid);
stid « getup(stid);
BUMP level;
END;
stvwrk ¢ level;
%move vector to top of work area%
mvbibf (&curwrd, &stvwrk+l, level);
RETURN (level);
END.

(stvmod)
#This routine modifies a statement vector. It is called
with the address of a statement vector as the first
argument, and a type parameter as the second,
The statement vector is assumed to be initialized, and is
modified as specified by TYPE.%
%---u--w--n——-——--%
PROCEDURE (stvwrk, type);
LOCAL word; %current word in statement vector#
REF stvwrk, word;

IF stvwrk = O THEN % treat the origin statement specially %

CASE type OF
=sub:
BEGIN
SLVWIK ¢ 1;
[&sStVvWrK + 1] « 1;

8
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END;
=8lc, =pred, =up: NULL;
ENDCASE err(0)
ELSE
BEGIN
&worg ¢ &stVWrk + StVWrks
CASE type OF
=8Ubs
BEGIN
IF (stvwrk « stvwrk + 1) > svmxleV THEN err(5);
[&word + 1] €« 1;
END;
=suc: wWord ¢« word + 1;
=pred: word « MAX (word=l, 1l);

=up: stvwrk ¢ MAX (stvwrk=l, 0);
ENDCASE err(0);
END;
RETURN;
END,
(stpos)

%Given a STID, this routine returns an integer which is
the position of that statment within its plex.?%
%---—l——---- ------- %
PROCEDURE (stiad);
LOCAL
nstid,
posit} %current position%
IF getfhd(stid) THEN RETURN (1);
posit ¢ 1
nstid ¢« gethed(stid):
UNTIL nstid = stid Do
BEGIN
nstia ¢ getsuc(nstid);
BUMP posit;
END;
RETURN (posit);
END.

(getlev)
%Called with STID, returns level of that statement.?%
%--——-— ----------- %
PROC (stid) ;
LOCAL level; %current level?
level « O3
UNTIL stid.stpsid = origin Do
BEGIN
stid « getup(stid);
BUMF level;
END;
RETURN (level);
END.

(fechno)
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%#The statement number of a STID can be obtained by this
routine, Give the STID as the first argument, and the
address of the A=-string which is to contain the statement
number as the second. The statement number will be built
in the A=string. If the structure is not intact or the
statement vector cannot be built, a call t© RERROR or an
EXCEED CAPICITY ERROR may result.%

AR L L LT ELE TR %

PROCEDURE (stid, astr);

LOCAL fchsvw/[50];

stvect(stid, Sichsvw);

fechnm($#fehsvw, astr);

RETURN;

END.

(fechnp)
#%#This is like FECOHNO, but generates the statement number
of the successor (whether it exists or not).%
%—-----—n—--——u—-—%
PROCEDURE (stid, astr);
LOCAL fchsvw([50/:
stvect(stid, sfchsvw);
stvmod ($fchsvw, suc);
fechnm($fchsvw, astr);
RETURN;
END.

(fechnd)
%This is 1like FECHNO, but generates the statement number
of the sub (whether it exists or not).%
% ------- h--———--n--%
PROCEDURE (stid, astr);
LOCAL fchsvw/[50/;
stvect(stid, $fchsvw);
stvmod(sfchsvw, sub);
fechnm(sfehsvw, astr);
RETURN;
END.

(fechnm)
%This routine will return the statement number, given the
statement vector, The address of the first word of the
statement vector is provided as the first Srgument, and
the address of tLhe A-string for the statement number is
given as the second,
The algorithm used is roughly as follows:
The field of the statement vector corresponding to the
current level is divided by a base,
Two bases are used: 10 (for digits) and 27 (for
letters and &).
The quotient is added to an appropriate cifset to create
an asciil character, and this character 1s then added
to the A-string.
The division is repeated with the remainder until the
quotient is less than the base. (This permits statement
numbers of the form 12ABl2D@,)
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The base is then changed and the statement vector field
for the next level is then divided as above,%
%-wnwn-—--mm-----ﬂ%
PROCEDURE (Stvwrk, astr);
LOCAL
pase, %current base%
basnxt, % next base %
curlev, %current level%
posit, %current plex position%
power, %power of base in pleX postion = number of
characters in statement number for this plex%
char, %next character in statement number%
offset, %converts number indicating position
to number/alpha character®
offnxt; %next offset%
REF astr, stvwrk;
IF stvwrk = O THEN
BEGIN
#astr# ¢ #astr#, '0;
RETURN
END;
(base, pasnxt, offset, offnxt) e
(numbase, alphbase, numoff, alphoff);
curlev « 0;
LOOP
BEGIN
IF (curlev := curlev + 1) >= stvwrk THEN RETURN:
posit « stvwrk/curlev/;
%find largest power of base contained in plex position%
power « 1;
WHILE powersbase <= posit DO power « poWerxbhase;
%now put out the actual string%
UNTIL power < 1 DO
BEGIN
DIV posit / power, char, posit;
#a8tr# « #astr#, char + offset;
power « power / base;
END:
(base, basnxt, offset, offnxt) e
(basnxt, base, offnxt, offset);
END;
END.

(fechux)

%Given the address of an a=string as the first argument

and a file number as the second, this routine returns the

STID of the statement whose statement number is contained

in the A=strineg.

If the statement does not exist (or FECHUX 1s passed an

illegal statement number) it returns a =1,

The algorthm used is roughly as follows:
The pleX position indicated by each (alPhabetic or
numeric) level field in the statement number is converted
to an integer, then the psid of the statement
corresponding to that position is found.
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LODCHR 15 used to read characters from the statement
number, and the resulting ascii character is converted
to a number,
This number is calculated by subtracting an appropriate
offset (20B for numbers and LOB for lettrs), then
multiplying the difference by an appropriate base (10
for digits and 27 for letters).
This numper is added to any plex position already
calculated,
This subtraction, multiplication, and addition continues
until a new level in the statement number is
encountered.%
%---n——-—-------w--ﬁ
PROCKUDURE (astr, fileno);
LOCAL stid, %current stid%
curlen, %position current character in statemet number%
curc, %current character in statemeet number%
base, %base for converting character to number%
basnxt, %next base%
Zero, %zero point for converting character to number%
zeronxt, %next zerc%
posit; %current plex position%
REF astr;
posit « 0;
stid ¢ origin;
stid.stfile « fileno;
curlen « 1;
base ¢« numbase;
basnxt « alphbase;
Zero e numoff;
Zeronxt « alphoif}
LOOP
BEGIN
LOOP %read characters, calculate position%
BEGIN
curc ¢ *astr#/curilen/;
IF curc IN ('a, 'z THEN curc ¢ curc = upcase;
% check 1if have gone from alpha to digit or vice versa
%
IF (curc e curc=zero) NOT IN (O, oase) THEN EXIT;
posit « posit ¥ base + curc}
IF (curlen « curlen+l) > astr.L THEN EXIT;
ENDgs
%get stid in position indicated by posil, one level down
from stid%
IF posit = O THEN RETURN
(IF stid.stpsid = origin THEN stid ELSE endfil):
IF (stid := getsub(stid)) = stid THEN RETURN (endfil);
UNTIL (posit ¢ posit=l) = 0 DO
BEGIN
IF getftl(stid) THEN RETURN (endfil):;
stid ¢ getsuc(stid);
END
IF curlen > astr.l THEN RETURN (stid);
(base, basnxt, zZero, zZeronxt, posit) ¢
(basnxt, pase, zeronxt, zero, 0);

12
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END;
END.

(fechsig)
PROCEDURE (stid, astrng); %fetch statement sighature%
%assumes real statement==-not an a=stringh
%---lu—- ————— C R %
LOCAL sdbadr, word, bytptir, count, char;
REF sdbadr, astrng;
% initials %
word ¢ getint(stid);
bytptr ¢ sthptri{empty) + Bword;
count ¢ 0;
UNTIL (count « count + 1) > )4 DO
IF (char « tToytptr) = O THEN EXIT LOOP
ELSE #astirng#* ¢« +#astrng#, char;
®¥astrne# ¢ ¥astrng+*, SP;
% date and time %
lodsdb (getsdb(stid) : &sdbadr);
CAUXCOD, dtfrmtd)(sdbadr.stime, &astrng);
RETURN;
END.

FINISH of seqggen

13
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{NLS>»SPLMNP.NL83;5, 1=JUN=71 17:52 WHP ;
FILE splmnp % L10 <REL=NLSP»SPLHNP %

%.esStatement property list proceduresS...%

(copspl) PROCEDURE(source, dest);
LOCAL ostdb, nstdb;
IF (ostdb « getspl(dest)) # O THEN deldl(ostdb);
IF (ostdb « getspl(source)) = O THEN RETURN
nstdb ¢ copdl (ostdb, dest.stfile);
stoprop(dest, nstdbp);
RETURN END,

(stoprop) PROCEDURE(stid, stdb);

E%CAL b, n, ostdb, p;
J

b « 1odsdb(stdb : (&n);
frzolk(po, 1);
IF (ostdb ¢ getspl(stid)) = O THEN
BEGIN
stospl(stid, stdp);
N.sback « stid;
ne.sxflag « FALSE;
END
ELSE
LOOP
BEGIN
lodsdb (ostdb
IF p.stype =
BEGIN
inalrt(ostdb, stdb);
deldpb(ostdp);
EXIT;
END;
IF (ostdb.stpsdb ¢ p.sright) = O THEN
BEGIN
indlirt(ostdb, stdb);
EXIT;
END3:
END;
frzplk(b, =1);
RETURN END.

: ®p)s
n.stype THEN

(getprop) FROCEDURE(stid, type);

'12 LOCAL stdb, p; ///
‘ Pi .
IF (stdb « getspl(stid)) = O THEN RETURN(OQ); P
LOOP ™
BEGIN

lodsdb(stdb : (&p);
IF p.Stype = type THEN RETURN(stdb):
IF (stdb.stpsdb « p.right) = O THEN RETURN(OQ);
END;
END.

(delprop) PROCEDURE (stid, tyre);
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LOCAL stdb, p:
REF p;
IF (stdb ¢ getspl(stid)) = O THEN RETURN(C)
LOOP
BEGIN
lodsdb(stdb 3 &p)3
IF pestype = type THEN
BEGIN
deldp(stdb);
RETURN;
END;
IF (stdbe.stpsdb « p,right) = 0 THEN RETURN;
END s
END,

%seabata 1list proceduresS..s%

(copdl] PROCEDURE(stdb, fileno);

LOCAL nstdb, down, newdown, right, newright;

nstdb « copsdb(stdb, fileno);

IF down ¢ getxdown(stdb) THEN
BEGIN
newdown « copdl(down, fileno);
stoxdown (nstdb, newdown);
stoxback(newdown, nstdb);
END3:

IF right « getxXright(stdb) THEN
BEGIN
newright ¢ copdl(right, filenoj;
stoxrignt(nstdp, newright);
stoxback (newright, nstdb);
END;

RETURN (nstdp) END.

(indldn) PROCEDURE (old, new):

LOCAL down, tail, next;

IF (down ¢ getxdown(old)) # O THEN
BEGIN
tall ¢ new;
UNTIL (next ¢« getxright(tail)) = O DO tail ¢ next;
stoxback(down, tail);
stoxright(tail, down);
END3

stoxdown(old, new):

stoxback (new, old);

RETURN END.

(indlrt) PROCEDURE(old, new);
LOCAL right, tail, nexti;
IF (right « getxright(old)) # O THEN

REGIN
tail « new;
UNTTL (next ¢« getxright(vail)) = O DO tail e next;

stoxXback(right, tail);
stoxright(tail, rignt):
END3
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stoxright(old, new);
stoxback(new, old);
RETURN END.

(deldl) PROCEDURE(stdb); a
LOCAL b, p, right;
REF p;
b « lodsdb(stdb : &p);
frzblk(b, 1);
right « stdb;
WHILE (right.stpsdb ¢ pghsright) # 0 DO deldb(right);
deldb(stdb);
frzblk(b, =1);
RETURN END,

%eeeData branch procedures...%

(copdb) PROCEDURE(stdb, fileno):}

LOCAL nstdb, down, ndownj;

nstdb « copsdb(stdb, fileno):

IF (down ¢ getxdown(stdb)) # O THEN
BEGIN
ndown ¢ copdl(down, fileno);
indldn(nstdb, ndown);
END:

RETURN (nstdh) END.

(remdb) PROCEDURE (stdb);

LOCAL b, sdb, right, p;

REF sdb, p3

b ¢ lodsdb(stdb : &sdb);

Lrabli(d, 1);

right « stdp;

IF (rirht.stpsdb ¢ sdb.srieght) # O THEN
BEGIN
lodsdb(right : &p);
P.Sback ¢ sdb.sback;
p.8xflag « sdb,sxflag:;
END:

IF sdb.sxflag THEN
BEGIN
stdb.stpsdab « 8db,sback;
stoxright(stdo, right);
END

ELSE
stospl(makstid(stdb.stfile, sdb.sback), rignt);

sdb.sback ¢ sdb,sright « 0O}

frzplk(b, =1);

RETURN END,

(deldb) PROCEDURE (stdb);
LOCAL down %etc% 3
IF (down ¢ getxdown(stdb)) # O THEN deldl(down);
remdb(stdb) ;
% delete and consolidate as in fresdb now %
END.
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%asebtatement data blocK pProceduresS.a.s%

(copsdb) PROCEDURE(stdb, fileno);
LOCAL n:
REF nj;
Teee Make COPY like NOW seed
n.sback ¢« n.sright & n.sdown ¢ O3
nesxflag ¢ TRUE;
END,

FINISH of splmnp

in geol
nstdb « stdb;
IF (nstdb,stpsdb ¢ p,sright) # O THEN
stoxback(nstab, new):;
IF (nstdb.stpsdb ¢ p.sdown) # O THEN
stoxpack (nstdb, new);
IF p.sxflag THEN
BEGIN
nstdb.stpsdb « p.sback;
ledsdb(nstdb : &q);
CASE old.stpsdb OF
= q.8down : g.Sdown ¢ new;
= q,Sright : q.sright ¢ new;
ENDCASE badfil(fileno);
END;
ELSE stospl(makstid(fileno, p.sback), new);
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FILE strmnp % L1lO CREL=NLS>STRMNP %
vdeclarations%

DECLARE sucs=l, subs0;
DECLARE ctoff=FALSE, cton=TRUE;

%append statement routines%

(apchk)

1

%ZThis routine checks that legal items have peen chosen for append

statement., A statement cannot be appended to itself, nor can a

statement be appended to a part of its own substructure,?

PROC (target, source);

LOCAL srsub;

IF target = source THEN err(&"illegal append");

IF (srsub ¢ getsub(source)) # source THEN
movtst( target, srsuvb, getail(srsub));

RETURN;

END,

(apdo)
%This routine is called during the append Statement process,
deletes the second statement specified after the text in the
statement has been appended to the first.%
Rrocsacems -
PROC (target, source, astring);
LOCAL srsub;
apchk(target, source); -
IF (srsub ¢ getsub(source)) # source THEN
BEGIN
#lagjw « 'D;
movplex( target, srsub, $ladj);
END;
{TXTEDT, staptxX>(target, source, astring);
delbranch(source);
RETURN;
END,

%break statement%

(pkatat)

%This routine gets a new stid, inserts it after OLDSTD, in the
direction specified by DIR. It then creates a new sdb for the
statement using the tpointer and astring passed it, It returns

the value of the new stid it obtained.%
fresnmm—— o i

PROCEDURE (tptr, levstg, astring);

LOCAL newstd; %new stia’

REF tptr;

newstd ¢ newrng(tptr.stfile);
insgrp(tptr, newstd, newstd, levsig);
{TXTEDT, brksty>(&tptr, newstd, astring);
RETURN (newstd) ;
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END,
%primary control for structure manipulation%
%hecopyh

(copstat) PROC(target, source, levstg);
LOCAL newsrc; %new stid%
newsrc ¢ newrng(target.stfile);
insgrp(target, newsrc, newsrc, levstg):
copsdb (Ssource, newsrc):
RETURN (newsrc)
END,

(copbranch) PROCEDURE (target, source, levstg);
LOCAL newsrc; %new stid%
newsrec ¢ copgrp(target, source, source, levstg, ctoff);
RETURN (newsre) ;
END,

(copgroup) PROCEDURE (target, srcl, src2, levstg);
LOCAL newsrc; %new stid%
srcl ¢« grptst(srcl, src2 t: src2);
newsrc ¢ copgrp(target, srcl, srcz, levstg, ctoff);
RETURN (newsrc) ;
END,

(copplex) PROCEDURE(target, source, levsig);
LOCAL srcl, %beginning of plex%
src2, %end of plex%
newsrec; %new stid%
srcl « plxset(source : src2)g
newsrc « copgrp(target, srcl, src2, levstg, ctoff);
RETURN (newsrc) ;
END.

%deleted

(xdele)
%Given two stid's, this routine will delete the group hounded
by them. It deletes it from the ring, usine REMGRP, and frees
its SDR's and ring elements, using DELGRP. It assumes that
STIDL, STID2 define a legal, ordered group.%
%-—H--.-------%
PROCEDURE (stidl, stid2);
LOCAL newsid;
newsid ¢ getsuc(stid2);
IF NOT remgrp(stidl, stid2) THEN err(é"illegal delete");
delegrp(stidl, stid2, newsid);
RETURN;
END,

(delstat) PROCEDURE(stid);
IF getsub(stid) # stid THEN err($"illegal deletve");
Xdele(stid, stid);
RETURN;
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END.

(delbranch) PROCEDURE(stid);

xdele (stid, stid);
RETURN ;3
END,

(delgroup) PROCEDURE(stidl, stid2);

stidl ¢ grptst(stidl, stid2 :stid2);
Xxdele(stidl, stidz);

RETURN

END.

(delplex) PROCEDURE(stiaq);

LOCAL stidl, %beginning of plex?
stid2; %end of plex%

stidl ¢ plxset(stid :stid2);

Xxdele(stidl, stid2);

RETURN:

END,

%Zinsertv%

(instat)

%move

seiven an stid, an astring, and a levstgection, this routine
will insert the text in the astring as a2 statement after the
stid passed, in the levstgection specified. It returns the

value of the new statement's stid.%

fommm——— - ~%

PROCEDURE (target, astring, levstg);

REF astring;

RETURN (inslit (target, &astring, levstg)l;

END.

(xmove)

%This routine assumes that SRCL and SRC2 define the bounds of a
legal, ordered group to be moved and that TARGET contalins the
target stid. It checks that the target is not contained within
the group. 1f not, it removes the grouP from the structure, by
calling REMGRP, and inserts it after TARGET, by calling
INSGRP.%
%-ﬂ---ﬂﬂ--ﬂﬂﬂm
PROCEDURE (target, srcl, src2, levstg);
LOCAL newsrc; %new stid (end of group moved)%
movtst (target, srcl, src2);
IF target.stfile = srcl.stfile THEN
BEGIN %intrafile move%
IF NOT remgrp(srcl, src2) THEN err($"illegal move'");
insgrpl(target, srcl, src2, levstg);
newsrc ¢« 8rc2;
END
ELSE
BEGIN %cross file move%
newsrc « copgrp(target, srcl, src2, levstg, cton);
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xdele(srcl, src2);
END:

RETURN (newsrc) ;

END.

(movstat) PROCEDURE (target, source, levstg);
IF getsub(source) # source THEN err($"illegal move");
RETURN( xmove (target, source, source, levstg));
END.

(movbranch) PROCEDURE (target, source, levstg);
RETURN ( xmove(target, source, source, levstg));
END.

(movgroup) PROCEDURE (target, srcl, src2, levstig);
srcl « grptst(srcl, src2 i src2);
RETURN( xmove(target, srcl, src2, levstg)):
END.

(movplex) PROCEDURE (target, source, levstg);
LOCAL srcl, %beginning of plex%
srcz; %end of plex%
Srcl « plxset(source :src?);
RETURN( xmove(target, srcl, src2, levstg));
END.

%replace%

(Xxrepl)
%This routine replaces the group delimited by TGT1,2 by that
delimited by SRCl,2. First it copies SkCl,2 after TGT1l,2; then
it deletes TGT1,2. (It assumes that the stid's define legal,
ordered groups.)%
VAERLLLLLL L LY
PROCEDURE (tgtl, tegt2, srcl, src2);
LOCAL newsrc; %new stid (end of group)%
newsrc ¢« copgrp(tgte, srel, src2, sucdir, ctoff);
xdele(tegtl, tgt2);
RETURN (newsrc) ;
END.

(repstat) PROCEDURE (bugdit, target, source, astring);
REF astring;
dsttx(targetv); %free SDB%
IF pbugdit THEN
copsdb(source, target)
ELSE %literal input#%
8T target ¢ s#astring#;
RETURN (targev) ;
END.

(repbranch) PROCEDURE (bugdit, target, source, astring);
IF bugdit THEN
RETURN ( Xrepl (target, target, source, source))
ELSE RETURN ( rpllit (target, target, astring));
END.



i
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(repgroup)
PROCEDURE (bugdit, tgtl, tgt2, srcl, src2, astring);
tgtl ¢ grptstitgtl, tgt2 :tgt2);
IF bugdit THEN
BEGIN
srcl ¢ grptstisrcl, src2 isrc2);
RETURN( xXrepl(tgtl, tgt2, srcl, src2));
END
ELSE RETURN(rpllit(tgtl, tgt2, astring));
END,

(repplex) PROCEDURE(bugdit, target, source, astring);
LOCAL
srcl, %beginning of plex to replace Lgtl%
src2, %end of plex to replace tgt2%
tgtl, %beginning of plex to be replaced%
tgt2; %end of plex Lo be replaced%
tgtl « plxset(target : tgt2);
IF bugdit THEN
BEGIN
srecl « plxset(source : srec2);
RETURN( xrepl(tgtl, tgt2, srcl, src2));
END
ELSE RETURN(rpllit(tgtl, tgt2, astring));
END.

%transpose%

(Xtran)
%This routine transposes the groups defined by FIRSTL and
FIRST2 (first group) and SECND1l and SECND2 (second group). The
first group need not be ahead of the second in the file
structure, but the routine assumes that FIRST1l,2 and SECND1,2
define legal groups, It checks to see lhat the groups don't
overlabp.
If one group follows the other immediately, then the second
group is merely deleted from the structure and inserted
after the pred (or source) of the first; the first the is in
the right position automatically. Olherwise, the routine
finds the pred (or source) of each group.
If the two groups are in the same file, it calls REMGRP
to delete one group from the structure, then INSGRP to
insert the group after the pred (or source) of the other
group. The same delete/insert sequence is followed for
the other group. Otherwise, it uses COPGROUP twice and
XDELE twice to perform the requisite operations.%
fmemmmanecae=a]
PROCEDURE (firstl, first2, secndl, secnd2);
LocAL
gpltet, %target for group delimited by firstl,firsta®
gpldir, %direction for insertion of above group?
gp2tEt, %target for group delimited by secndl,secnd2?%
gp2dir; %direction for insertion of above group®
trntst(firstl, first2, seendl, secnd2);
IF getfhd(secndl) THEN
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BEGIN
gPliEt ¢ getup(secnd2):
gpldir « down;
END
ELSE
BEGIN
gpldir « sucdir;
IF (gpltgt ¢« getprd(secndl)) = first?2 THEN
BEGIN %SECNDLl,2 follows FIRSTLl,2 directly%
IF NOT remgrp(firstl, first2) THEN
err($"illegal uranspose");
insgrp(secnd2, firstl, first2, sucdir):;
RETURN;
END;
END:
IF getfhd(firstl) THEN
BEGIN
gP2tEt ¢ getup(first2);
gp2dir « down:

END
ELSE

BEGIN

gp2dir « sucdir;

IF (gp2tgt « getprd(firstl)) = secnd2 THEN
BEGIN %FIRST1l,2 follows SECNDL,2 directly%
IF NOT remgrp(secndl, secnd2) THEN

err{8"illegal transpose");

insgrp(first2, secndl, secnd2, gpadir);
RETURN;
END;

END;

IF firstl.stfile = secndl.stfile THEN
BEGIN %intrafile transpose®
IF NOT remgrp(secndl, secnd2) THEN
err(é"illegal transpose");
insgrp(gp2tgt, secndl, secnd2, gp2dir);
IF NOT remgrp(firstl, first2) THEN
err(é"illegal transpose");
insgrp(gplitegt, firstl, first2, gpldir);
END
ELSE
BEGIN %cross file transpose%
copgrp(gpitgt, firstl, first2, gpldir, cton);
COPErp(gp2tegt, secndl, secnd2, gp2dir, cton);
xdele(firstl, first2);
xdele(secndl, secnd?2);
END;
RETURN:
END.

(trntst) _
%This routine checks that the groups specified by the transpose
commands have legal bounds, It does thls by calling MOVTST to
see if FIRSTLl,2 are in the group bounded by SECND1,2 or
SECND1,2 in the group bounded by FIRST1l,2.%

fmmmmmmmm————ag
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PROCEDURE (firstl, first2, secndl, secnd2);
movtst (firstl, secndl, secnd2);

movist (first2, secndl, secnd2);

movtst (secndl, firstl, first2);
movtst(secnd2, firstl, first2);

RETURN:

END,

(trstat)

PROCEDURE (stidl, stid2);

LOCAL
psdbl, %psdb of stidl%
psdb2, %psdb of stid2%
newsdl, %new stid, replaces stidl in cross=file
trpose%
newsd2, %new stid, replaces stid2 in cross=file
trpose%
tmpstd, %temporary to save stid%
sdbadr; %adress of sdb%

REF sdbadr;

IF stidl.stfile = stid2.stfile THEN
BEGIN %intrafile transpose?
p3dbl « getsdbh(stidl); psdb2 « getsdp(stid2);
lodsdb(psdbl :&sdbadr); sdbadr.spsid ¢ stid2.stpsid;
stosdb(stid2, psdbl); .
lodsdb(psdb2 :&sdbadr); sdpnadr.spsid ¢« stidl.stpsid;
stosdb(stidl, psdb2);
END

ELSE
BEGIN %cross file transpose%
newsdl ¢ copstat(stidl, stid2, sucdir);
upctbl (stid2, newsdl, stid2);
newsd2 « copstat(stid2, stidl, sucdir);
upctbl(stidl, newsd2, stidl);
IF (tmpstd « getsub(stidl)) # stidl THEN

movplex(newsdl, tmpstd, down)}
xdele(stidl, stidl);
IF (tmpstd « getpub(stid2)) # stid2 THEN
movplex(newsd2, tmpstd, down);

xdele(stid2, stid2);
END:

RETURN:

END.

(trbranch) PROCEDURE(first, second);
Xtran(first, first, second, second);
RETURN:

END,

(trgroup) PROCEDURE (firstl, first2, secndl, secnd2);
firstl « grptst(firstl, first2 : first2);
secndl ¢ grpist(secndl, secnd2 : secnd2);
Xtran(firstl, firsv2, secndl, secnd2):;
RETURN
END,.

7
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(trplex) PROCEDURE(first, second);
LOCAL
firstl, %beginning of first plex%®
first2, %end of first plex%
secndl, %peginning of second plex%
secnd2; %end of second plex%
firstl ¢ plxset(first : first2);
secndl « plxset(seccond : secnd2);
Xtran(firstl, first2, secndl, secnd2);
RETURN:
END.

%xseth

(Xstruc)
%Given two stid's, this routine will XSET each statement in the
group bounded by them. It assumes that STIDl, STID2 define a
legal, ordered group.%

%--u---l- ------ -%

PROCEDURE (stidl, stid2);
grpapply(stidl, stid2, &cshftall);
RETURN

END,

(xsetbranch) PROCEDURE (stid);
Xxstruc(stid, stid);
RETURN;

END.

(Xxsetgroup) PROCEDURE(stidl, stid2);
8tidl ¢ grptst(stidl, stidz :1stid2);
Xstruc(stidl, stid2);

RETURN;
END.

(xsetplex) PROCEDURE(stid);
LOCAL stidl, %beginning of plex%
stid2; %end of plex%
5tidl « plxset(stid :stid2);
Xstruc(stidl, stidz);
RETURN:
END.

%assimilare%

(Xassim) PROCEDURE
(target, srcl, src2, levstg, vspecl, VvsPec2, usqcod, cacode);
LOCAL newtgtl, newsrc, lstlev, toplev, Sqgwrk;
REF levstg, saegwrk;
&8qQgWrk ¢ openseq (srcl, src?2, vspecl, Vspec2, usqcod, cacode);
IF (newsrc « gseggen(&sqgwrk)) # endfil THEN
BEGIN
newtLgt «
IF¥ newsrc.stagstr THEN
instat (target, newsrc,stadr, &levsig)
ELSE copstat(target, newsrc, &levstg);
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toplev « lstlev «
IF BqQEwWrk.swclvl = O THEN 1 ELSE SqEWrk.swclvl;
WHILE (newsrc ¢ seqgen(&sqgwrk)) # endfil DO
BEGIN
*levstg# ¢« NULL;
CASE sggwrk.swclvl OF
=lstlev: NULL;
>lstlev:
BEGIN
#levstg® ¢« 'D;
lstley « latlev + 13
END;
<lstlev:
WHILE lstlev » toplev DO
BEGIN
#levstg# ¢ #levstg#, 'U;
IF ((lstlev « lstlev = 1) = gqgwrK.swclvl) THEN
EXIT LOOP 1;
END;
ENDCASE NULL3:
NEWLEL ¢
.IF newsrc.stastr THEN
instat (newtgt, newsrc.stadr, &levstg)
ELSE copstat (newtgt, newsrc, &levstg);
END;
END:
closeseq (&sqgwrk);
RETURN;
END.

%structural inserts%

(newsuc)
%This routine gets a new stid and then inserts it as the suc of
the stid passed it. It returns the new stid.%
%---u ----- u—--%
PROCEDURE (8tid) ;
LOCAL newstd; %new stid#%
newstd ¢ newrng(stid.stfile);
inss(stid, newstd, newstd);
RETURN (newstd) ;
END,

(newsub)
%This routine gets a new stid and then inserts it gs the sub of
the stid passed it. It returns the new stid,.%
----- —-u--——-%
PROCEDURE (stid);
LOCAL newstd; %new stid%
newstd ¢ newrng(stid.stfile):
insd (stid, newstd, newstd);
RETURN (newstd) ;
END,

(insgrp)
%#Insert SRC1l, SRC2 at TARGET according to DIk, If DIR is true,
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then the group is inserted as the successor'; otherwise it is
inserted as the sub, (SRCl and SRC2 are assumed to define a
legal, ordered group.)%
femmemmmcmmann
PROCEDURE (target, srcl, src2, levstig);
LOCAL dir;
REF levsteg;
IF levstg.L # enpty THEN target « levset(target, &levstg : dir)
ELSE dir ¢ suc;
IF target,stpsid # origin AND dir THEN
inss(target, srcl, src2)
ELSE insd(target, srcl, src2);
RETURN;
END.,

(inss)
%Given an stid, this routine inserts a group, defined by tlhe
second and third arguments, as the suc of the first argument.
First it makes the suc of STID the suc of GRP2, and updates the
tail flag; then it makes GRP1l the suc of STID and updates the head
and tail flagsS.%
%n——-—-—--—---%
PROCEDURE (8tid, grpl, grp2);
IF stid.stfile # grpl.stfile THEN err(8"illegal insert");
IF grpl.stfile # grp2.stfile THEN err($"illegal group");
stosuc (grp2, getsuc(stid));
stoftl (grp2, getftl(stid));
stosuc(stid, grpl);
stofhd (grpl, FALSE):;
stoftl(stid, FALSE);
RETURN;
END.

(insgd)
%Given an stid, this routine inserts the group defined by the
second and third arguments down from the first argument,%
%—.—-I——-n ----- %
PROCEDURE (8tid, grpl, €rp2);
LOCAL substd; %stid of sub of stid passed as argument?
IF stid.stfile # grpl.stfile THEN err($"illegal insert");
IF grpl.stfile # grp2.stfile THEN err($"illegal group");
IF (substd ¢ getsub(stid)) # stid THEN
BEGIN
stofnd(substd, FALSE);
stoftl(grp2, FALSE);
END
ELSE stoftl(grp2, TRUE);
stosuc (grp2, substd);
stosub(stid, grpl);
stofhd(grpl, TRUE);
RETURN;
END,

(levset)
%combines STID and DIR to give final targel psid for level
specification during structural editing. If the new statement is
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to be the successor of the stid returned, DIR will be TRUE upon
completion of this routine, otherwise the New statement will be
inserted as the down of the stid returned.%
frmmmm—- - %
PROCEDURE (stid, levstg);
LOCAL dir, count, numb;
REF levstg;
Alir e« 0;
IF levstg.L # empty THEN
BEGIN
count « 1;
DO
CASE #levstg#[count/] OF
IN ['0, '9]:
BEGIN
numb « %levstg*/count] = '0;
BUMP count;
CASE #levstgx*/count/ OF
=!d, ='D: dir ¢ dir + numb;
s=tu, ='U, =ENDCHR:; dir ¢ dir = numb;
ENDCASE};
END;
='U, ='u: BUMP DOWN dir;
=e!'D, ='d: BUMP dir;
ENDCASE NULL
UNTIL (count ¢« count + 1) > levstg.l;
END;
CASE dir OF
z0: BUMP dir; %successor%
>0: dir ¢ 0 %down%
ENDCASE %up number of levels indicated by dir%
WHILE (dir « dir + 1) <= 0
DO stid ¢ <STR10O, getup)>(stid);

RETURN (stid, dir):
END,

%insert and replace using literal register%

(inslit)
%This routine gets a new stid, inserts it after the stid passed
it, in the direction specified, and copies the A=string passed it
into the statement's SDB. It returns the Value of the new stid.%
%-H-l ------ w---%
PROCEDURE (target, astring, dir);
LOCAL newstid; %new stid%
REF astring;
newstid ¢ newrng(target.stfile);
insgrp(target, newstid, newstid, d4ir);
ST newstid « %astring#;
RETURN (newstid);
END.

(rpllit)
%This routine replaces the group defined by the first two
arguments passed it with a new statement ecoOntaining the text in
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the astring passed it, It returns the value of the new stid,
First it gets a new stid, and inserts it as the successor oif
GRP2. It then deletes the group bounded by GRPl, GRP2, and
puts the text in the astring passed it in the new SDB.%

%-w—n--—n-n---%

PROCEDURE (Erpl, grp2, astring);

LOCAL stid; %stid for new statement%

REF astring;

IF grpl.stfile # grp2.stfile THEN err(s"illegal group");

stid ¢ newrng(grpl.stfile);

inss(grp2, stid, stid);

xdele(grpl, grp2);

ST stid ¢ #astring#*;

RETURN (stid);

END.

%test and set bounds of structure?

(plxset)
%Given a stid, this routine will return the stid's of the head and
tail, respectively, of the plex in wnhich the stid appears.?%
Remeeenmansan. %
PROCEDURE (stid) ;
LOCAL grpl, %stid of head%
grp2; %stid of tail%
IF stid.stpsid = origin THEN grpl ¢ grp2 ¢ stid
ELSE
BEGIN
grpl ¢« gethed(stid);
grp2 ¢« getail(stid);
END;
RETURN(grpl, grp2l;
END.

(grptst)
%Given two stida's, this routine checks that they specify a legal
group; it also returns them ordered (GRP1l,GRP2). If the stid's do
not form a legal group, an err(@"illegal group") is issued.%
Lot bbb dhbad
PROCEDURE (8tidl, stid2);
LOCAL tl, %working stidl%
123 %vworking stid2%
IF stidl.stpsid = origin OR stid2.stpsid = origin
OR stidl.stfile # stid2.stfile THEN err($"illegal group");
tl ¢ stidl; t2 ¢ stid2;
LOOP
BEGIN %is stid2 on same level, and after, stidl%
IF t1 = stid2 THEN RETURN(stidl, stidZz):;
IF getftl(tl) THEN LOOP
BEGIN %is stidl on same level after stid2%
IF t2 = stidl THEN RETURN(stid2, stidl);
IF getftl(t2) THEN err($"illegal group");
12 ¢ getsuc(t2);
END;
tl ¢ getsuc(tl);
END;
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END.

{movtst)
%Given an stid as the first argument, this routine makes sure that
the stid is not in the group bounded by the second and third
arguments passed it. If it is, it does an err.
First it sees whether STID is a suc of GRP2 on the same level,
If not, it then sees whether STID's sucS (and ups) are GRPl or
GRPE %
frmmmsenccnnen %
PROLLDURE(Stid. grpl, grp2);
LOCAL tmpsid; %working stid%
IF grp2.stpsid = origin THEN err(&"illegal move");
IF grpl.stfile # grp2.stfile THEN err(s"illegal group");
IF stid.stfile # grpl.stfile
OR stid.stpsid = origin THEN RETURN;
IF stid = grpl OR stid = grp2 THEN err($"illegal nove");
tmpsid ¢ grp2;
LOOP %is stid in plex after grp2z%
BEGIN
IF getftl(tmpsid) THEN
BEGIN
itmpsid « getsucttmpsld),
EXIT
END;
tmpsid ¢ getsuc(tmpsid);
IF stid = tmpsid THEN RETURN; %psid in Plex after grp2%
END;
LOOP %see 1f grpl, grp2 in superstructure of psid%
BEGIN
IF stid = grpl THEN err(&"illegal move");
IF stid.stpsid = origin OR stid = tmpsid THEN RETURN;
LOOP
BEGIN
IF stid = grp2 THEN err($"illegal move");
IF getftl(stid) THEN EXIT;
8tid ¢ getsuc(stid);
IF stid = grpl THEN RETURN;
END;
stid ¢ getsuc(stid);
END;
END.

%basic manipulation routines¥

(grpapply)
%Assumes that stidl and stid2 form a legal group with stidl the
first statement and stid2 the second., For each statement in the
group, calls proc(stid).%

PROCLDURE(stldl, stid2, proc);
LOCAL stid; REF proc;
gtid ¢ stidl;
LOOP
BEGIN
proc(stid);
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% go down the tree %
WHILE (8stid := getsub(stid)) # stid DO proc(stid);
% have reached a statement with no substructure %
LOOP
BEGIN
% at this point have applied proc to stid and all of stid's
substructure %
IF stid = stid2 THEN RETURN;
IF stid s stidl THEN
BEGIN
stidl ¢ stid ¢ getsuc(stid);
EXIT LOOP;
END;
IF NOT getftl(stid := getsuc(stid)) THEN EXIT LOOP;
END:
END;
END,

(copgrp)
%Given an stid as the first argument, this routine copies the
group bounded by the second and third arguments after tne first
stid, in the direction specified by the fourth argument. The
fifth argument indicates whether the correspondence list should be
updated,
It proceeds by constructing new ring elements for each branch
defined by the top=-level statements in the group., Then it
copies these data blocks into freshly allocated SDB's. IV then
inserts the newly created group after the stid passed it.%
%’-ﬂm ------- ——hn%
PROCEDURE (stid, grpl, grp2, dir, upctf);
LOCAL newsid, %new stid®
oldsid, %o0ld stid being processed%
newgpl; %head of new group%
IF grpl.stfile # grp2.stfile THEN err($"illegal group");
oldsid « grpl;
newsid ¢ newgpl ¢ newrng(stid.stfile);
LOOP
BEGIN
%get stid's, this branch%
WHILE (oldsid := getsub(oldsid)) # oldsid Do
newsid ¢ newsub(newsid):
%Znow copy sdb's and point to next branch%
LOOP
BEGIN
copsdb(oldsid, newsid);
IF upctf THEN upctbl(oldsid, newsid, oldsid);
IF oldsid = grpl THEN %branch copy complete%
BEGIN
IF oldsid = grp2 THEN %group copy complete#
BEGIN ‘
in