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O~JECf MODULE PLACtO IN HAINU6 

-
CUMPJ.LtR INVUl<l:D B'I': :Fu: i1-4U8o.PLM UHUC. (]f1JECT<M .. illd~) 'JP1;':.!.t(3) X.{t-f" 

l 
$title ('SDIR d0o6 - HJin Module') 
sdir: 
do; 

-
O.ell{M -fi(o d.. t> V:S 
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$include (copyrt.lit) SER.# tC\ ~ I a~ 

*' 

'* '* 

CopyriJht CC) 19J2 
Jigital Research 
P.O. Box 579 
?aclftc Grove, CA 93950 

commJnds used to generate 

<1s11166 scd.a86 
plm86 main86.plm debug object(maln86) optimlz~(3) "p2" 'p3' "p4" 
plm86 scan.plm d~bu<J object(scan) optlmize(J) 'pL" "pj" 'p4' 
pl11186 search.plm debug objectCsearch) optim1Le(3) 'p2" "p3' 'p4' 
plaB6 sort.plm debug object(sort) optlmize(3) 'p2" "p3" 'p4" 
pl11186 dlsp.plm debug object(dlsp) optimize(j) "p£' "pJ" 'p4" 
Plm86 dpb86.plm debug object(dpb86J oPtimizel3l 'p2" "p3' "p4" 
plm86 utll.plm debug objecl(util) optlmlze(3) 'p2' "p3" "p4" 
plm86 timest.plm debu~ objectCtimest) optimize()) 'pL' "p3" "p4' 
link86 scd.objtmdinB61scan,se<1rch 0 sort 1 disp 1util,dpb86,timest to sdir86.lnk 
locB6 sdir86.lnk od(sm(code,dats,data,const,stack)) -

ad(sroCcode(O),ddt~CIOOryOh))) ss(stack(•~2)) 

h86 sdir86 

(on a mtcro) 
vax sdir86.h86 $fans 
~encmd sdir86 d~talblOOO m3c5 xBOOJ 

* constants are last to force hex Jenerdlf on. 
* a minirou~ data of 3c5h paragraphs is 12K plus the data space 
• of SDIR, enough for 512 directory entries 
* the max ls lowered from Of ffh to 800n 

(Aug 12, 1982 for CCPIH-86 I BH PC) 

$include Cmatn.plm) 

I* ( P I H - H P I ~ D 1 R E C T fl R Y CO~/'lflN < SDTR) ti 

I• B E L I N N l N & D r C 0 K i1 U :~ H A I N HOOULEH 

I* lhis module ts tncluJ~d in mainBO.plm or main86.plm. *' 
I• The differences between 8080 and 8096 versions are •I 
I• contained in the modules mainBO.plm, w~in86.plm and •I 
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I• opb8U.~lm, a~L06.plm and lh~ 5ub~lt f ll~~ showln~ •I 
I• l he di r t er.~ n l l in I< a 11 d l u c;; t i o 11 :d Jr '.! s::. •' ~. ~ / 

I• RiV!SlON history: 
I• Nov 8? 8111 filler: convert from ~P/M Plus to Concurrent ~P/~-db •I 

= I• feb 83 f.borJa: look out pa~in~ anJ ore:1kin1 to allow type-~heud. •I 
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$include Ccomlit.lit) 

decl<ire 
lit literally ·11t,ir:.lly•, 
de l ll t • .jeclare· 1 

tr"e lit ·ott11·, 
false lit · o., 
boolean lit 'byte•• 
forever 1 it . 1<hile tr<.1.i', 
er 11 t • 13., 
lf lit ·10·, 
t11b lit •9·, 
ct rlc lit • 3 •• 

ff lit • 12 •• 
pal)e$len$offset ll t •tch·, 
nopag~$mode$offset lt t •2Lh • 1 

.sect or len lit ·12s·; 
$include ( mon.pL11) 

I• definitions for assembly interface mod<.1le 
declare 

fcb (33) byte external, 
maxb address external, 
b<.1ff(lZ8)byte external; 

monJ: procedureCf,<1) externali 
declare t byte 9 a address; 
end 11on1; 

monz: proced~re(f,a) byte external; 
declare f byte, d address; 
end mon2; 

I• default file control block 
I• top of memory 
I• defallll buffer 

10 1 =1 monJ: proced<.1reCf,<1) address external; 
11 2 =1 declare f byte 1 d address; 
12 2 =I end mon3; 

13 
14 
15 

16 
17 
lU 

1 
2 
z 

1 
l 
2 

=1 

I• Scanner Entry Points in scan.plm •I 

scan: procedure(pcb$adr) external; 
declare pcbSadr address; 

end sc<in; 

scan$intt: procedure(pcbSadr) externali 
declare pcbSadr address; 

end scanSinit; 
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1 'J 1 
20 2 

.d 1 
n 2 

23 l 
24 2 

25 1 
l6 l 
21 2 

l6 I 
29 l 

jQ 1 
j} 2 

j2 I 
.H l 
Yt 2 

35 1 
J6 2 
j] 2 

J8 I 
J9 l 

'tO 1 
'tl 2 

't2 2 

"3 1 

't4 1 

.. ~ 1 

't6 I =.t 
=I 
=I 
=I 
=1 
=I 

I* -------- Routin~s in other modules -------- •I 

searLhiinlt: procedura external; 
end sedrchHnl t: 

I• initialiL~ti~n of sa~rLh.plru *' 
get$files: procedure eKternal; 
enu geUfilcs; 

I• entrv to se1rch.p}m •I 

sort: procedure external; 
end sort; 

It entry to iurt.plru •I 

mult23: procedure (num) addr~ss externali 
dcl nuw address; 
end mult2J; 

I• in sort.plm •I 

otsplaySftles: procedure externali 
end dlsplay$files; 

It entry to disp.plm •I 

I• -------- Routines in util.pl• -------- •I 

printb: procedure external; 
end prlntbi 

print$chQr: procedure(c) externali 
dcl c byte; 
end printSchari 

print: procedure(string$adr) external; 
dcl string$adr address; 
end print; 

crlf: procedure externali 
end crlti 

p$decimal: procedure(value,fieldsize,zsup) external; 
dcl value address, 

fieldsize address, 
zsup boolean; 

end p$decimali 

I• ------------------------------------- •I 

dcl debuJ lrnolea11 public initial (false) i 

I• -------- version information -------- •I 

dcl plmstart label public; 

dcl (os1 bdos} byte public; 
$include (vers.lit) 
decliir.: 

bdos20 lit ·2oh•, 
bdos22 lit ·22h·, 
bJos30 lit •3oh·, 
1111->m lit ·01h·, 
cpm86 lit •toh·, 

-
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·= l 
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=l 
=l 
=1 
=l 
=l 

.11pm86 lit ·1111·, 
ccpm86 l tt • 1 4h.; 

:£include (fcb.lit) 

declare 
f $drvusr lit ·o·, '* drive/us~r byte *' f$namc lit • t •• I* til~ n-Jm~ "' f$namelen ll t . a·, I• file n~sm~ len;,th •I 
f $ t y Pe l i t ·9 •• '* file t YI' e field t./ 

f$typelen lit ·3·, I• type 1-:!0'lth *' fSrw llt •9 •• I• h i:Jh bit is R/11 attrioute •I 
f$dirsys lit • 1 0., I• hi1h bit i;:; dir/sys attriD'lle *' f $<>re lit • 11 •• /t. hlqh 01 t is _,rchive attrlbutl! *' Uex lit 'IL', '* e.d ent "' fhl lit ·13·, I• mo<lule ll y t e "' flrc lit '15 •I /t. record count •I 
t$di sir map Ii t 't6•, I• f il" di"'~ map *' disku.aplen tit "16 •• '* disk laiJP len<Jth •I 
f$drvusr2 11 t "16., I• fcb<. "' f$ndlfte2 lit • 11 •• 
f$type2 lit ·2 s •• 
flrrec Ii l •33 •I ,. rano..tom record •I 
ft.rreco lt t .. lS .. ; ,. .. .. overflo .. t./ 

$include(search.llt) 

decli.lre 
find$str14cture 
dlr byte, 

I• what kind of file user wants to find 
lit •structure ( 

sys byte 1 

ro byte, 
rw byte 1 

pass byte, 
xfcb byte, 
nonxfcb byte 1 
exclude byte}'; 

declare 
max$search$flles literally •10·; 
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*' 

declare 
SER.# ______ _ 

searchSstructure lit 'structure( 
drv byte, 
na111e(8) byte, 
type(3) byte, 
dnyfile boolean>•; I• match on uny drive if true •I 

dcl find findt.structure puDllc initial 
Cfalse1false1false1fi.1lse1 false,false,false,false); 

dcl 
numSsearchSfiles byte public inltial(O), 
no$pdgeSmode byte public initlal(0) 1 

search (maxSsearchSfiles) searchSstructure publtc: 

P AGL 
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d cl f i rs t $ fS i Ld r '' •1dr1.: s s ex t er rn I ; 
dcl ~et•JlliuirSdntrtes oooledn puulic; 
dcl ffrst$pass bool~~n public; 

dcl usr$vector Jddress public initial(O), 
JCtivelusrivector uddress public, 
drv$vector address initial CO>; 

$incluue (formJt.lit) 

I* bi ts tor us.~r ,?,; to sc.in •I 
I• ~ctive uspr~ on curJrv */ 
I• bits for drives to sea~ •I 

dcl formlshort lit ·o·, 
form$slze lit ·1· 1 

form Hull lit '? •; 

I• format values for ~OiR *I 

dcl format byte public initial (form5full), 
page$len address public initial (0ffffh) 1 '* lines on a oaae before printin~ new hea~ers, 0 forces initiJl hers •I 
~essaoe boolean public initialCfalse),I• show titles when no files found*/ 
formfeeds boolean public lnltlal(false),I• use for~ feeds •I 
dateiopt boolean Public initial(false}, I• dates dis~lay •I 
JisplaySattributes boolean public initial(false); /+attributes dtsolay •I 

dcl fileSdisplayed boolean external: 
I• tr~e if 1 or more files displayed by dsh.plm ., 

dcl sort$op boolean initial (true); 
dcl sorted boolean external: 

I• default is to do sorting •I 
I• if successful sort •I 

dcl cur$usr byte public, 
curSurv byte public: 

'* current user being searched 
I* current drive " n 

I• -------- UDUS calls --------- •I 

•I 
•I 

get$vers1on: procedure address; /+ returns current version information *' 
return mon3(12,0)"; 

end 11et$version; 

select$drlve: procedure(d}; 
declare d byte; 
call monl(l4,J); 

end se1ect$drive; 

search$first: procedure(d} byte external; 
dcl d address: 
end search$flrst; 

searchinext: procedure byte external; 
end searchSnexU 

get$cur$drv: procedure byte; 
return mon2(25 1 0); 

end get$cur$dr vi 

getlogin: procedure address; 

I• return current drive number 

I+ yet the loyin vector 

~I 

•I 

-
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r P. turn mon3(.!4 1 fl); 

en:l l)f'tl ... gitli 

aetusr: ;>rocedur ~ hylei 
re turn mon2(J?,Offh); 

end i;.etusr; 

1•••••••••••••••••••••••***********¥**••••••••••••••• comm~nted out ~hf 
~etscboyte: ;>roc•dure (offset) bit•: 

declare offset byte; 
oeclare sc ... pb structure 

{off set IJyte 1 

set byte, 
value address); 

scbpb.offset = offset: 
!>Cbpb.set = Oj 
return mon2(49,.scbpo); 

end getscbbytei 

···············································~····••! 
setSconsole1mode+ procedure: 

I• set console mode"to control-c only •I 
!••••••••• call monl(l09 1 1)i ••••••••whf************I 

; 
end set$console$mode; 

ter~inate: procedure public: 
call monl (0,0); 

end terminate; 

I• --------Utility routines -------- •I 

number: procedure (char) boolean; 
dcl char byte: 
return(char >= •o• and char <= •9•); 

end number; 

makeSnumeric: procedure(ch~r$adr1len,val$adr) boolean; 
dcl Cchar$adr, valSaJr, place) address, 

chars ba~ed charSadr Cl) byte, 
value based valSadr address, 
CI.lenJ bytei 

value = o; 
place = i; 
do i = I to len; 

if not number{charsClen - i)J then 
return( false); 

value value ~ (charsClen - ll - •q•J * plocw; 
place = µlace • 10; 

end; 
returnCtrueH 

end make$numeric; 

set$vec: proceJure(v$aor,num) public; 
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1L4 
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2 
l 
3 
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2 
2 

l 
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2 
2 
2 
2 
2 
l 

2 
2 

vector tu~~d v$"dr qddre~s, I• n ~= nuru <= l~ 

n11m byte; 
if num = fl then 

vector 
else 

Vi!Ctor 
en:J ~etivec; 

Vt>ctor c..r l; 

vector or shl(Jouble(J),num); 

bit$loc: procedure(vector) byte; 

dcl vector ljdress, 
i byte; 

I• return loc~tton of r{~ht most on ~it vector ~/ 

,. 0 - 15 *' 
1 = o; 
do while i < 16 Hnd (vector and double(])) 

vector = shr(vector 1 l)i 
l=ii-J; 

en4; 
return(!); 

t!Od blUloc; 

~etSnxt: procedure(vector$adr) bytei 
dcl i byte• 

Cvector$adr,mask) address, 
vector bast!d veclor$adr address; 

I• if debu~ then 
do; cJll printC.Ccr,lf 1 'getnxt: vector 
call pdecimal(vector,10000,false); 
end; t / 

if Ci := bit,loc(vector)) > 15 then 
returnCOffhH 

mask = 1 i 
if i > 0 then 

mask = shl(mask 1 1); 
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vector = vector xor mask; I• turn off bit •I 
I• if debug then 

do; call printC.(cr,lf,'getnxt: vector, t, m3sk $')); 
call pdecim&l(vector 1 10000 1 false)i 
c<.11 prtntlli 
call pd~cirual(i 1 10U00 1 f~lse); 
call printb; 
call pdecimal(mask 1 10000 1 fals~); 
l'nd; t/ 

return( 1); 

end geUnx ti I• too had plm rotates only work on byte values •I 

I• help: procedure; CO~MtNTEO OUT - HELP PdO&RA~ REPLACE OlSPL•Y 

call printC.Ccr,lf, 
laD,tab,tab 1 'DIR E•AMPLES",cr 1 lf 1 lf, 
"dir file.one' 1 tab,tab,tab 1 

'(find a file on current user and default Jriva)",cr,lf, 
'dir •.com d:•.plt',tab,tab,'(find matchinJ files on default and d: drive)', 
cr,lf, 
'dir (rw]',tab.tab1tah,'(finJ files that are reaJ/nrite)',cr,lf, 
'd{r fro dir sysl' 1 t~b,tab,'(same for read/only, directory, system)',cr,lf, 
'dir [xfcbJ',tab,tab,tab,"(find files with XfCU''s)' 0 cr 0 lf, 

.... 
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131 

U2 

H3 

IH 
1 _;5 

L:J6 
tH 

=l 

"dir (non><fcb]' 1 t;,b,tab,ta'.l,•(titHI files .nt1.out XFc1;··s)" 1 cr 1 lt, 
"dtr (exclude] •.com",tab,tilD,•(ftnd files tn~t Jon""t •nd In ••com"")",cr,lf, 
"dir fno5ort]" 1 tab,tub,tub,"(don"'t sort th~ files)",cr 1 lf, 
"dir [fullJ",tab 1 tab 1 tub,"{sho~ all file lnfJrmallon)",cr,lf, 
"dir fsltel" 1 tab1tab,tuh,"(show name and siz~ in kilobytes)",cr,lf 1 

"dir fshortJ",tab,tao,tab,"(show just the fila na~es)",cr 1 lf, 
"dir [drive= all]" 1 tab1tab,"(search all loJueJ in Jrives)" 1 cr,lf 1 

"dir fdrlve = (a,b,p)l",tab,tab, 
"(search spectfi1d 1rives, ""disk"" is synun,m)' 1 cr 9 lf 1 

"dir Luser allJ",tah,tab,"(flnd files .ith anv user nu~ber)",cr,If, 
"dlr fuser = co,1.1sJ, Gl2J",tab,"(ftnd fllas with specified U~er number>·. 
cr 1 lf, 
"dir Clennth = nJ",tah,tab,"(print headers every n lines)" 1 cr,lt, 
"dtr [ff]",tab 1 tab1tab,"(prtnt form feeds b~twe•n ht!4Jers)",cr,lf, 
"dir (message user=alll' 1 tab 1 tab 1 "(show usRr/drive areas with no files)", 
cr 1 lf, 
"dir [help]",tab,tdbtl«bo"(show this tneSS<liJe)",cr,lft 
•dir fdir sys r~ ro sort xfco non><fcb fullJ d:•.•',tao,"Cdefaults)$")); 

call ter111inate; 
end help; *' 
I• -------- Scanner lnfo -------- •I 

$include (scan.lit) 

COPYRIGHT© 1981.1982, 1983 
DIGHAL RESEARCH 
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1 =l declare PACIFIC GROVE. CA 93950 =1 pcb$structure literally "structure C 

=I st.;ite address, 
=l scan$adr address, 
=l token$adr address, 
=l tokStyµ oyte, 
=l token$len byte, 
=l p$level byte, 
=l nxt$tokpn byte)"; 
=1 

I =i declare 

1 

1 
1 

1 
2 

=l t$null lit ·o·, 
=1 t$param lit ·1·, 
=1 t$op lit "2", 
=J t$mod lit •4•, 
=1 t$identifter lit "B', 
=1 t$string lit "16" 1 

=l t$numeric lit •32·, 
=l t$ftlespec lit "64", 
=J tSerror lit ·12ri·; 
=1 

dcl pcb pcb$structure 
initial (O,.buff(O),.fc~,o.o,u,o> 

dcl token based pcb.token$adr (12) byte: 
dcl gotSoptions ooolean; 

get$opt1ons: procedurel 
dcl temp byte; 

SER.#---~---
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l Jll 2 
139 3 
l'tO j 

l't 1 4 
142 4 
t'd 4 
144 4 
l 'tS 4 
147 !> 
l't ll 5 
149 '5 

1:>0 4 
1'>1 4 
1'>2 4 
1:>3 4 
1'>4 4 
1 '>5 4 
1 :.6 4 
l '> 1 4 
l '> ll 4 
})9 4 
160 5 
)bl 5 

162 5 
163 5 
164 5 
165 5 
166 5 

167 4 
168 4 
169 4 
l 70 4 
111 4 
112 4 
113 4 
114 4 
115 4 
l 76 4 

111 4 
118 4 
119 4 
lllO 4 
l ll l 4 
l ll 2 4 
l ll3 4 
1 U4 4 
l IJS 4 
l IJ6 4 
l IJ7 4 

- -
sorn ilCB6 - .1t rr: ·•JO:Jlc 

Jo while pch.5can5JJr () Offffn qnJ ((~c1;.lu~ity~ and lioµ) () O); 
if pcb.nxtltoken () L$mdd th.,n 
do; I• uptlon~ with no x,odifier:; •I 

if token(!) = "A" then 
displ<iy~"ttributes = true; 

else it token(l) = ")" and token(~) 
find.dir = true; 

"!" thtn 

else if token(}) = •3• <ind tok~n(?J "f" then do; 
form"t = form$fulli 
date ~opt = tru.,; 

~nd; 

I• else if tolq;n(l) = •o• <ind token(2) "E" then 
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debug = true; •I 
else if token(!) "i" then 

ftnd.e~clude = tru~i 
else if token(!) = "f"then 

if tokan(2) = "F" then 
formfeeds = tru~; 

SfR # ______ _ 

else it token(2) = ·u• then 
format = form$fulli 

else goto op$erri 
else lf token(l} = "G" then 
doi 

if pcb.token$len ( 3 tnen 
temp tokenC2> - ·o·: 

else 
temp (token(2) - "0") • 10 ~ (token(]) - "O")i 

if temp >= 0 end temp <= 15 then 
call set$~ec(.usrSvector,teru~); 

else goto op$err; 
en di 
I• else if token(l) = "H" then 

call help; •I 
else if token(!) = ·~· then 

"'essaye = true; 
else if token(l} = "N" then 

if token(4) = ·x· then 
tt11d.nonxfcb 

else if tokP.n(3) 
no~page$mode 

else If token(]) 

true; 
•p • then 
OFFh; 
·s · then 

:>ortioµ = false; 
else goto op$err; 

I• else if token(]) = •p• then 
find.pass = true; •I 

else it token(l) = ·~· <ind tok~n(2) 
flnd.ro = truei 

else it token(l) = ·a· and token(L) 
find.rw = true; 

else if tokenCl) = •5• then 
if token(2) = ·y• then 

find.s11s = tru•!f 
els-. if token(2) "' ·1 • tnen 

format = form$size; 
else if token(2} = ·o• then 

sortSop =true; 

"fl" then 

·w· then 

') 
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1118 
1119 
l'JO 
l'J 1 
192 
l 'J3 

l'J4 
l'J5 
1"6 
1 'H 
l 'Jll 
l 'J9 
200 
2Ul 
202 
203 
l04 
205 
206 
207 

.208 
209 
210 
211 

212 
213 
214 
215 
216 
211 

2111 
219 
2l0 
221 
2LZ 
lZ] 

2.24 
2.25 
Z.26 
2n 
2.28 
229 
2.iO 
2:n 
.2j2 

233 
214 
2:H 
236 
n1 
2311 

4 
4 
4 
4 
4 
4 

1 
4 
4 
5 
5 
5 = 
5 
5 
5 
5 
5 
5 
4 
4 

5 
5 = 
5 
5 = 

= 
6 = 
6 
6 
6 
1 
1 -= 

= 
1 
1 
1 
1 
1 
6 
6 
6 
5 
4 
4 
5 
5 = 
5 
5 

= 
6 
6 = 
1 ;:; 

1 = 
1 
6 
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cl6e got~ op5err; 
else if tokan(l) = ·~· then 

find.xfcb = true; 
else goto oplerr; 
call scan(.pcb); 

en1J; 
else 
doi I• options with ~odifiers •I 

if token(l) = "l. then 

call scanC.pcb); 
if (pcb.tok$typ and tinumeric) <> 0 then 

if mJkeSnumeric(.tokan(l),pcb.token$lan 1 .p~ge$len) 
lt page$len < 5 then 

goto .ip,err; 
else call scan(.pcb)i 

else goto opSerr; 
else goto opierri 

end; 
else lf tokenCl) = 
do; 

I• if debug then 
call prtnt(.(cr,lf,•ln User options•>>; •I 

call scan(.pcb)i 
if ((pcb.tokityp and t$mod) = 0) or bdos < hdos20 then 

woto opSerri · 
do while (pcb.tok$typ and t$~od) <> 0 and 

pcb.sc4n$adr <> Offffhi 
if tokcn(l) = •A• dnd token(2) = •l• then 

usrivector = Offffhi 

then 
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else if (pcb.to~$typ and l~numarlc) <> 0 and pcb.token$len < 3 then 
do;; 
tf pcb.token$len = 1 then 

temp token( 1> - ·o·; 
else 

te•P = CtokenCl> - ·o·> • 10 • CtokenC2> - •o•>; 
if temp)= 0 and te•p'<= 15 then 

call set$vec(.usr$vector,temp); 
else goto op$err: 
end; 

else ·goto op$err; 
call scan(.pcb)i 

end; 
end; 
else if token(l) = ·~· and (token(2) = •R• or ·token(2) 
doi I• allo~ ORTVE or DISK •I 

call scan(.pcb>; 
if (pcb.tok$typ and t$mod) = 0 then 

go to op $err; 
do while (pcb.tok$typ and t$mod ) () 0 and 

pcb.scan$adr <> Offffhi 
if token(l) = •A• and token(2) = "l• then 
do: 

~rv$vector = Offffh; 
drv$vector drv$vector anJ yet$logtn; 

en di 
else if token(!) >= •A• and token(!) <= •p• then 

-

'I"> then 

P ilGE 10 
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2 ~'I 6 
2'10 6 
2"1 6 
2't2 6 
2"3 '> 
244 4 
24'> 4 
246 3 

2't.I 2 
248 2 

2't9 2 

2'>0 2 
2H 2 

2'j/ I 
2'>3 2 
2'>4 2 
<''>'> 2 
2'>6 j 

2'J 1 j 

2'>1:1 3 
2'>9 j 

2b0 3 
261 3 

262 3 

2<>3 3 
2o4 3 

26'> 2 
267 j 

268 3 
26'1 3 
.no l 
211 2 

272 

213 2 
214 2 
215 l 
276 2 

217 2 
2 / ll 2 ,. 

c.; iJ l l ~ct~ \I:! c ( • dr 'ti~ 'ti r: ct or , tut~ P. n l 1 ) 
~lSP ~LtO Op~err~ 

call sc.:in(. pcb); 
t!ntH 

end; I• •Jrive option *' 
el~e goto op$err; 
enJ; I• option:> with muulfic:rs •I 

end; I• do wnilP •I 

gotSoptlons = lrue; 
return; 

op•err: 

- •r•); 

call print(.("lRkn~: Illeg.:il Option or Mudifi~r.·, 
cr,lf,"$")); 

call t ermin.:itei 
end ~et$options; 

get$f1le$spec: procedure; 
dcl i byte; 
if numSsearchSfiles < •ax$search$flles then 
do; 

call move(f$namelen • f$typelen,.token(l), 
.search(numisearchSfiles).na•e(O)); 
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if search(nuwSsearch~files).name(f lna•e - 1) - • • and 
search(num$search$filesJ.name(f$type - I) - • • then 
searchCnuh$search$files).anyffle = truei I• match on any file •I 

else search(nu~$search$files).anyflle = false;/• speedier cowpare *' 

end; 
else 

if token(O) = 0 then 
SeJrch(numSseurchSftles).drv Offni I• no drive letter with •I 

else I• file spec •I 
search(num$search$flles).drv token(O) - J; 

I• Offh in drv field indicates to look on all drives that wlll ue •I 
I* scanned as set oy the "drive =" option, see "match:" proc in •I 
I• search.pl~ module •I 

num$search$files = num$search$files ~ t; 

do; call print(.("file Spec limit ts $")); 
call p$dacimal(max$search$files,lOO,true); 
call crlf; 

end; 
call scanC.pcu); 

end yet$filetspec; 

set$deiaults: procedure; 
I• set defaults if not explicitly set uy user *' 
if not Cfind.dir or find.sys) then 

ffnd.dir, find.sys = true; 
if not(find.ro or ftnd.rw) then 

find.rw, find.ro = true; 

if find.xfcb or flnd.nonKfcb then 
doi it for1nat = for;11$short then 

- -
I' 11 G l 1 I 
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280 3 
2111 3 

ldl l 

l (jj l 
2 84 2 
2t1S 3 
21l6 j 

21l7 3 
2811 3 

2119 2 
2 <JO 2 
Z':l 1 3 
2 <) j j 

l'H 3 

2<JS 2 
Z'J6 3 
2'H 1 

l'H 4 
JOO 4 
101 ] 

302 2 
3U3 2 

JU4 l 

JUS 1 
JU6 1 
307 1 

3011 

30'.I 2 
310 2 

Hl 2 

HJ 3 
3 l't 3 
HS 3 

316 2 

31 l 2 
318 2 
319 2 

1,0MPJLl:R 

format = for~$full; 
end; 

else 
find.non~tcb, find.~fcb = true: 

if numSsearch$f iles = 0 then 
do; 

search(numSsearchSfllesJ.anyfilr = tru!; 
search(numlsearch$files).drv = Dffh: 
numSsedrchifiles = l; 

if drv$vector = 0 then 
do i = O to numSsearchifiles - 1; 

if searchCil.drv = Offh then s~arch(i).drv 
call setivec(.drvSvector,search(i).Jrv); 

C\.lridrv; 

else 
do 

I• a "(drive =" option was found •I 
= 0 to numSsearchSfiles - l; 

er.d: 

if search(il.drv <> Offh and search(i).drv <> curSorv then 
do; call prtntC.C'ERROR: tlle~~l Gloual/local •, 

')rive Spec Hixing.·,cr1lf1'$.)); 
call terminate; 

end; 

if usr$vector = 0 then 
call setSvec(.usrSvector,getSusrJ; 

I• set up default PaQe size for display •/ 
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!•••* pageSlan = 23; I• nuraber lines per screen puge •I 

end setSdefaults; 

dcl (save$uvec 1 tamp) address; 
dcl i byte; 
declare lastidseJ$byte byte 

initial CO>i 

pl111start: 
de> i 

os = hiqh(gettversion); 
bdos = low(get$verslon)i 

if bdos < bdos22 I* or os <> ccpm86 •I 
then do; 

/•call prlntc.c•aequires Concurrent CP/H-36',cr,lt,•i•));•/ 
call Print(.('Requires BOOS l.2 or greater.*,cr 1 lt,•s•)); 
call terminate; /* check to maka sure function call ts valid •I 
end; 

else 
call seticonsoleSmode; 

'* note - initialized declarations set defqults •I 
curSdrv = get$cur$drv; 
call scanSinit(.pcb); 
call scanC.pcb); 
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JLO 2 
3 '-'! 2 
JU 2 
JLJ j 

3L4 3 
3L5 3 

3L6 3 
3L7 4 

3L8 4 
U':l 4 
330 3 
.:J.>1 j 

B2 3 
JJ3 4 
B4 4 
B5 4 
JJ6 j 

137 2 

JJll 2 

Jj'J 2 
HO 3 
341 3 
J42 3 
HJ 3 
H4 3 
345 3 

346 3 
H7 4 
:Hll 4 
H':l 4 
J'>O 4 
J'>l s 
Y>2 s 
3'>3 5 

3:.>4 4 
3'>5 4 
3'>6 4 
3'> 1 3 
J'>ll 3 
J'>':I J 

:160 4 
361 4 
362 4 
363 5 

no 1- p ..J ~ e ~ 1u ::> 'h! :: f o 1 s e ; I~ ;: o. ~ ~ :t ~ * <1 l~ t s c d r) v t 1~ ( 'l n ,.:. .j ·j e i m :J d ~loft s 1? l ) ; ~ ~ *~hf * * * I 
~ol$optfons = fdlse; 
<lo while p..:b.sc1n·inor () Offft11: 

if (pc~.tokltyp unj t$op) () 0 lh~n 

if got•options = fJlse tnen 
cnll 1et$optfons; 

entJ; 

call printC.C"tRROK: Options not qroupea toqeth2r.·, 
cr,lt,"S")); 

Cilll ter1r.inate: 

-
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else 
do; 

end; 
end: 

call prlntC.C"ERaoa: Illegal co~~and tall."1cr1lf,"$"))i 
call terminatei 

call setidefaultsl 

I* ~aln control loop *' 
call search$inlti I• set up Re~ory pointers for subsequent storage •I 

do while Ccur$drv •- getinxtC.drv$vector)) <> Ofth; 
call selectSdrive(cur$drv); 
save$uvec = usr$vector; 
actlveSusrSvector = O; 

I• user numbers to search on each drive •I 
I• users dctive on curJdrv *' 

curSusr = getSnKtC.usrSvector)l 
~et$allSdirSentries = false; 

I* get first user num and ~dsk •I 
I• off it off •I 

if usrSvector <> 0 and for~at <> form$short then 

do; 
fcb(fSdrvusr) = ·1•; 
i = searchSfirst(.fcb); 
temp = o; 
do whlle t <> 255; 

temp = temp t l; 
i = se<1rch$nex t; 

I• find hiqh water ~ark if *' I• more than one user requested •I 

I• 1et first directory entry 

eno; I• is therf! enough space in thP. •I 
/fl i.orst ca:>e 1 •I 

if mJxb > multl3Cterap) • shl(tdmp,l) then 
get~dll$djr$entrles = true: I* location of last possible •I 

end: I• file info record and add t./ 
flrst$pass = true; /t. room for sort indices •I 
dCtfve$usrlvector = Offfth; 
do while cur$usr <> Offhi 

f* if debug then 
call printC.Ccr1lt,•1n user loop $")); •I 

call setSvecC.temp,cur$usr>: 
if (temp and active$usrSvector) <> 0 then 
doi 

if format <> for1a$short an<J 
(firstSPdSS or not get$all$dirlentries) then 
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... 

j(,4 

365 
J66 
]61 

]68 
jb9 
]/0 
Ht 
Hl 
]13 

3 7't 
315 
H6 

H7 
HB 
]19 

jllO 
] Ill 

5 
6 
6 
6 
6 
6 
6 
5 
5 
4 
4 
j 

3 

l. 
2 
z 

2 
1 

--~ 

en di 

uoi 
c:ill qettilD.5i 
tlrst$~3ss = f~lse; 
sort<:d = L.1lse; 
if sortSop then 

call sort; 

Cdll display$files; 

'• ~oll~ct files in mePory Jnd 

I* hull·l ti.e Jcti1n usr V•>ctor 
I• sort ~oJule will set sortei 
I• to true, if successful sort 

cur$usr = uetSnxtC.usrivector); 
en di 
usr$vector = saves~vec; 

end; I• do While drvSusr 
I• restore user vector for nxt 

c1r i ve scan 

if not fileidisplayed and not mess~~e then 
call print(.(cr,lf 1 cr,lf 1 "No File",cr 1 lf,•i•>>; 

call termln.'lte; 

end; 
end sdiri COPYRIGHT© 1981.1982. 1983 
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MAXI HUH SIACK SILE 0016tl 221) 
l'.>l LHltS READ 
0 PROGRAM EH OR CS) 
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lSiS-11 Pl/H-86 V2.0 ~UMPILAIIGN Uf M0UUL~ SCft~Nc~ 

OBJE~J MUOUlf Pl~CEO IN SCAN 
CUHPlltR INVOKED Bv: :FD: SCAN.PLM UfUU~ UdJFCTCSCn~) U~TiMI !l(J) XREf 

2 

3 l 

4 
5 2 
6 2 

7 
8 2 
q 2 

10 1 
11 2 
12 2 

13 

H 

15 

scttnner: 
ooi 

$include(comllt.lil} 

aeclare 
lit ltter<1lly · u ter21lly ·, 

·d'?clare•, 
·otfh·, 

dcl lit 
true lit 
false lit 
boolean lit 
forever lit 
er lit 
lf lit 
tab ll t 
ctrlc lit 
ff lit 
page$len$offset llt 
nopageSmode$offset ltt 
:.ectorlen ilt 

Sinclude(mon.plm) 

·o·, 
•byte• 1 

• .. hlie true•, 
• l 3. J 

·10·. 
•9 •• 
·3·, 
• 12 ·, 
·1ch• 1 

·2Lh • 1 

·1211·: 

I• definitions for assembly interface module 
declare 

fcb (33) byte external, 
maxb address external, 
buff(l28)byte external; 

monl: procedureCf1a> external; 
decl<1re f byte 1 a address; 
end a1onl; 

mon2: procedureCf1a) byte external; 
declare f byte 1 a address; 
end aion?; 

I• def<1ult file control block 
I• top of memory 
I• default buffer 

mon3: procedure(f 1 a) address external; 
declare f byte, a address: 
end mon3; 

dcl deou~ boolean initial (false>: 

ocl eob lit ·o·; 

$include(fcb.llt) 

declare 
fSdrvusr 
fSname 

I• end of buff er •I 

I• drive/user byte 
I• file nilme 

COPYRIGUT © 1981, 1982, 1983 
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16 1 
17 2 
111 2 

l<J 1 
20 2 

21 1 
l2 2 

l3 

24 l 

£!) 2 

i..011P llf.I( UT ilITY LO,"\ M ,l'l;J LI ,;f SC, •'l~lr'. i< 

:; 

= 
.:: 

= 

f$nam:dall Ii l .. a.,• '* ii I"- n .;r;:i ~ it'll J th ., 
f$ ly;:.e li l .. '} .. ' I• f i I;; lyi;.'-' fi "lrl *I 
f$typelen lit • 3 •• '* t y '"' len·lth *' f Srw 11 t •9 •• I• hi :ill ll it is P/w c.tll'fL1.1le *' f$dfrsys 11 t ·10·, It- hi '1h ll it l :> dir/sys ilttri.>ute *' f $ <1r.c lit ·11 •• '* hi·1h bit is .:irchi11e lttribut"l *' fSex li l ·12·. ,. ext i.;n t *' Usl ll l "13 •• I• mu 11.1 le u.,.t e *' Hrc lit "l) If It- rt!card count *' f$diskmap 11 t '16 If I• ti i.~ 1.1isk m ... ;> ti 
Jtskm.:iplen lt t '16.' I• dtsk m.ip len;;th ., 
f$<1r11usr2 11 l '16', '* fcb2 •I 
f$nanie2 lit ·1 7.' 
f$type2 ll l '2 !) • ' 

f $ rrec lit •JJ•, I• r;Jn do m record •I 
f$rreco 11 t · 1~.; I• .. " overflo~' ., 

I• -------- Some routines 1.1sed for diagnostics if debug mode is on -------- •I 

prtntchar: proced1.1re(char) externali 
declare char byte; 

end printchar; 

prlntb: procedure external; 
end printbi 

crlf: procedure external; 
end er lt; 

pdeci111ai: proced1.1re(11,prec1zerosup) external; 
I• print value Vo field size = (loglO prec) + ti 
I• ~Ith leading zero suppression if terosu 0 

I• value to print 
true •I 

declare v addresso 
prec address, 
zerosup boolean, 
d byte; 

eniJ pdeci•al; 

'* sha•$b1.1t: procedure; 
dcl t byte; 
j = t; 
call crlf; 
call monlC9 1 .C 'b1.1ff = i')); 
Jo while buff(i) <> o; 

i : i • 1: 
end; 
b1.1ff(i) '$'; 
call monlC<J,.buff(l)); 
b1.1tteo = o; 
end showibufi •I 

I• -------- -------- •I 

I• preclslon 
I• ~ero s1.1ppression flag 
I• c1.1rrent decl•al digit 

., ., 
•I 
•I 

Pi<<;[ 2 
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l6 1 
l1 2 

lll 2 
L'l l 
JO 3 
Jl 3 
j2 2 
33 2 

H l 
.:i5 l 
36 2 

31 l 
j!J 2 
39 2 

'tO 

'tl 1 
't2 2 

'd L 
't4 2 
't5 2 
46 l 
,, 7 2 

't H 3 

't9 4 
::>O " )1 5 
'>2 5 
'>3 5 
'>4 4 
'>5 4 

'>6 3 
'>1 4 
'>8 4 
'>9 4 

bO 4 
61 5 
62 5 

white$sµ3c~: proceJure (stri3dr) byte; 
Jcl str$adr aduress, 

st r b a s e d st r £ <1 d r ( I } av t e, 
i uyte; 

t = o; 
do while (str(i) • ') vr (5.lr(i} 

i = i .. 1; 
end; 
ret1~rn(l); 

end white$space; 

delimiter: proceJur..,(cnar) boolean; 
dcl ch;ir byt.i; 
if char= ·c· or char= "J" or char= ·c· or ch<tr 

char = ·=· or chQr 
return (true>; 

return(false); 
end Jelimiteri 

dcl stringimarker lit ·osch"i 

deblank: proceuure(buf$aor)i 

. . • 

dcl (buf$aJr,dest} address, 

or char = f) then 

buf based buf$adr ClL8) byte, 
{i,numspaces) byte 1 

string boolP..;n; 

string : f<1lse; 
if (numspaces := white5space(.buf(l))) > 0 then 

COPYR:CHT © 19£1. 1982, 1983 
DIGITAL RESEARCll 
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") • or 

call move(buf(O) - numspaces + 1 1 .buf(nu~spaces+1) 1 .buf(l)); 
1 "' 1; 

,. 

,. 

do while buf(i) <> o; 

do while {(numspaces := white$spaceC.buf(i))) 
and not string; 

I• call monl(9 1 .Ccr 1 lf 1 '2nu~spaces = $")); 

call pJeclmal(nunspaces 1 J00 1 false);•/ 
call show$out;•/ 
if buf(i) = ·•· then 
do; 

string 
bufC l) 

end; 
i=i+U 

true; 
strlngSm<Jrkeri 

do while string and ~uf(i) <> O: 
if buf(l) = •u• then 

if buf(t+l) = '"' then 

0 and (buf(l) <> 0)) 

c<Jll mDve(buf(O) - 1 + 11.t>ufCi+l>, .bufCD>; 
else 
Joi 

buf( l) 
string 

str lngi 1nark er; 
f3lsei 

-
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63 5 
64 4 
65 4 

66 J 
67 j 

68 4 
69 4 
70 " 11 4 

12 4 

lJ 4 

14 " 15 4 
16 It 
71 4 

(8 3 
19 2 
HO l 

Ill 2 

lll 1 
83 z 

!l4 l 
85 l 
!l6 3 
81 J 
li8 3 
!19 3 
<JO l 

91 1 
"2 1 
93 1 
94 J 

'J5 

COl'IPlltR 

I• 

UTILITY CUM~~~1 Ll~f SCA~~£~ 

if (numspacas := whiteSspaceC.buf(i)J) ) 1 then 
do; 

call ~onl(9 1 .(cr 1 lf,"lnu~s~aces = ~")); 
call pJectmal(numspQces1l001false)i•I 
butC1> = • •; 
dest = .buf(i+l)i It S3Ve space for '•' *' 
if i > J. then 

if Jdlimiter(buf(l-1)) or jeli~lt?r(buf(i+numspaces)) then 
I• write over • • with *' 

<lest = des t - I; I• a -= ( J ( ) $ / 

call move(((buf(O)+l)-(l+numsp3ces-J)), 
.buf(i+numspaces},dest}i 

end 

if buf([) = •n• then 
string = true: 

i-=i+li 
end; 

end: 
if buf(l - J} = • • then 

bufCi - 1) = Oe 
I• if debug then 

call showSbufi •I 
ueblank; 

upper$case: procedure (buf$adr); 
dcl buf$adr address, 

I• no trailing blanks •I 

buf based buf$adr (1) byte 1 
l byte; 

i = Oi 
do while buf(i) () eob: 

end; 

if buf(i) >= ·a· and buf(i) (= 'z" then 
buf(i) = buf(l) - c·a• - •A'); 

i=i+li 

end upper$casei 

dcl option$max lit ·11•: 
dcl dooe$scan llt •otfffh'i 
dcl idenU111a" lit ·11·; 
dcl token$max lit ·11•; 

dcl Unull lit ·o· 1 

tSparam lit 'l'• 
t$optlon lit •2·, 
UmoJiticr lit •4•, 
t$identifier lit ·a·, 
Ustrinu lit ·16'1 
tSnumertc 11 t '32 ·, 
t$tilespec lit •64• 1 

t$error lit •120•; 
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96 
<Jl 

<Jtl 

') ') 

lUO 
1 Ul 
102 

10] 
1 04 
105 
l 06 

107 
l Utl 
109 
110 

111 
112 
113 
114 
115 

116 
117 

118 

119 
120 
1£1 

122 
123 
ll4 
125 
126 

121 
126 
129 

l 
1 

1 

1 
2 
2 

.2 

l 
2 
2 
2 

1 
2 
2 
2 

1 
2 
2 
2 
2 

1 
2 

2 

2 
2 
2 

3 
3 
3 
3 
2 

3 
3 
3 

dcl pcb$base address; 
dcl pcb oas~d pco$u>~e strJcture ( 

state Jddress, 
scJni3Jr adJress, 
tokenSaJr address, 
tol..en$lype byte, 
taken$len byte 1 

p$leuel byte, 
nxtStoken byte>; 

COPYRiGHT ei 1981, 1982, 1983 
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Uptr byte, 
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(chart nxtch.Jrt tc1>unt> byte; 

digit: procedure (char) boolean; 
de l char byte; 
return (char >= ·o· and char <= •9•); 

end Jigi t; 

l~tter: procedure (char) b~ole3n; 
dcl char byt1d 
return (char >= "A• and char <= •z•>; 

end letter; 

eat$char: procedure; 
char = inbuf(in$ptr •- inptr + l>; 
nxtchar = inbuf(in5ptr + l); 

end ea Uchar; 

putSchar: procedure(charx); 
dcl charx byte; 
if pcb.token$adr <> Offffh then 

token(tSptr := t$ptr + 1) = ch3rx; 
end PutSchar; 

getSldentlfter: procedure (mak) byte; 
dcl 111ax oyte; 

tcount = o; 
I• call mon1(9 1 .Ccr 1 lf 1 "getlndentif1erS'))l•/ 

if not letter(char) and char <> ·s· then 
re turn( tcoun t )i 

do while (letter(char) or dtgtt(ch~r) or char 
chur = ·~· ) and tcount <= max; 
call putichar(char); 
call eJtSchar; 
tcount = tcounl t 1; 

end: 
do while letter(char) or digtt(char) or char 

or char = ·s· ; 
call e<itSchar; 
tcount = tcount ~ l; 

end; 

or 
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1.;0 2 

Ul 2 
1 Jl l 
lH 2 

lH 1 
1 :;5 2 
Ll6 2 

lH 2 

138 1 
) J9 2 

HO 2 
141 2 
142 3 
143 3 
145 4 
146 4 
141 4 
148 5 
149 5 
150 5 
1 51 4 
1!>2 4 
154 5 
155 5 
156 4 
)57 5 
158 5 
159 4 
160 4 

161 3 
162 3 
163 3 
164 2 
165 2 

166 1 
lbl 2 
168 2 
169 3 
110 J 
171 2 
112 2 
173 2 
114 3 
175 3 
176 J 
117 3 

118 2 

pcb.toke11$typ~ = tiLt·~ntifi~r: 
I• Cdll monl(<J,.(cr,If,"~nd of ~etiJ~ntS"J); •I 

pcb.tokentl~n = tcounti 
return( t co•Jn t}; 

end getSldentiti~r; 

file$chdr: procedure (x} boole4n; 
dcl >< byte; 
return(letter(~) or alJit(x) or x 

or x 
end fi leSch•tri 

or x = ":5"); 

expand$wlld\cards: procedure(flelJSsize} boolean; 
dcl (i 1 leftover 1 tieldSstze) byte, 

saveiinptr address; 

ffeldSstze = field$stze • tSµtr; 
do while filechar(chdr) and tSptr < fietdistze; 

if char = ••• the!\ 
doi leftover = tSptri 

sdveSinµtr = lnptri 
call eatcha,.; 
do while filechar(char)i 

lefto11ef' • leftover • t; 
cdll eatchar; 

end; 
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if leftover>= fleldSsize then 
do; inptr = saveSlnptri 

I• too many chars *' 
return(false>t 

end; 
do i = 1 to field$size - leftover; 

cull putcharC'?")i 
elldi 
inptr = sa11e$inpt~; 

end; 
else 

call putchar(char>; 
call eatch11r; 

end; 
return(true>; 

end exPand$wildScards: 

get$file$spec: procedure boolean; 
dcl i byte; 
do i = 1 to f$name$len t- f$t~pe$leni 

toko.n{i} - • •; 
end; 
If nxtchJr ••• then 

If ch4r >= "A" and char <= •p• then 
do; 

end; 
else 

else 

call putchaf'(char - 'A" • l); 
C<lll eat$chari /* skip ·: • •I 
call eat$ch~r; I* 1st ch~r of file name •I 

return( false); 

6 
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l /9 2 

1110 2 

1111 2 
1112 2 

1113 2 
1114 2 
lllS l 
1116 2 
1110 3 
l 0'l 3 
l'J I 4 
192 " 1'J3 4 
l 'J4 3 

l 'J s 2 
l 96 2 
l'H 2 
198 2 

19'! 1 
200 2 
201 2 
202 l 
203 2 

204 J 
205 3 
206 3 
207 3 
201l 2 
2U'l 2 
210 2 
211 3 
ll2 3 
213 3 
214 3 

llS 2 
.H6 2 
211 2 
218 2 

2l'l l 
220 2 
l21 2 
222 2 
223 2 
l24 2 

225 3 
226 3 
2L7 J 
228 3 

C<1l l t>lllCl1.:ir(C); I• ys~ uefault ~rivu ti 

if not (letter(char) or ch~r = "i" or chJr = ·-· 
or chdr = "•' or ch,1r "?" ) the'l /* no le.;clin,1 numerics *' 
if tokan(B) = 0 lh•n /~ ~•~iJllOU5 with numeric tokun t/ 

re turn( f<1 lse): 

then if not expJnd$wilaic<1rds(fin<1malen) 
relurn(Lilse)l I~ hl.,nk nume is ille;i:.l t-/ 

if char = ••• th~n 
do; call e<1t$char; 
if filech.:ir(ch<1r) then 

end; 

dol t$ptr = f$na~elen; 
if not exp<1nd$wild>cards(fitypelen) then 

return( false>: 
end; 

pcb.token$l~n = tSna~eSlen • f$type'l~n • ll 
pcb.tokenStype = tSfileSspec; 
return(true); 

end getSflle$spec; 

yet$nuaeric: procedure(m<1x) boolean; 
dcl lllax byte; 
if not dlglt(char) then 

return( false); 
do while digit(char) and pc~.token$len <= max and 

chdr <> eobl 
call putchar(char); 
c<1ll eat$char; 
pcb.tokenSlen = pcb.token$len • i; 

end; 
if char = 'H" or char = ·o· or char = 'B" then 

if pch.token$len < max then 
do; 

end; 
else 

c<1ll putchar(char>; 
call eat$char; 
pcb.tokenSlen = pcb.token$len • 1; 

return( false); 
pcb.tokenStype = tSnumeric; 
return(true); 

eno getSnumeric; 

get$strlng: procedure(max) boolean; 
<lcl 111ax bytei 
if char () stringSmarker then 

return( false); 
call eatchar; 
do while char <> strfng$markP.r and ch3r () eob 

and pcb.tokenSlen < token$max; 
call putchar(char)i 
call eatchur; 
pcL.token$len = pcb.tokenSlen • li 

end; 
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?:tY 2 
ljO j 

2.:l) 3 
232 2 
2B 2 
lj4 2 
235 2 
<'36 2 
2j7 L 

2 .:lB 
23'J l 

240 2 
241 2 
242 2 

243 2 
244 2 
245 2 
246 2 

247 2 
248 2 
24Y 2 
2'>0 2 

2:.1 2 
252 2 

2'>3 l 
2'>4 2 
2'>5 2 
2'>6 j 

2'>7 3 
2'>8 3 
2'>9 2 
260 2 
261 3 
262 3 
263 3 
264 2 
265 2 

266 1 
267 2 
268 2 
26Y 2 
270 3 
211 3 
Z/2 3 
213 3 
2 l't 3 

<lo while c11nr <> string$markur unt: ch.r <.> ieold 
c1ll eutSch~r; 

~nd; 

if char '-> strinul~arker tnan 
return(f..,lsP)i 

pcb.token$tyµe = t$slrin~; 
call eatlch~r; 

return(tru<i>; 
end get$strinq; 

get$token$all: procedure booleJni 
dcl saveiinptr byte; 

I• call monl(Y,.(cr,lt,•getlokenalli•>>;•/ 

save$lnptr = ln$ptr; 
if get$file$spec then 

return( true); 

I• call monlC9,.(cr,lt,•gettokenall - no file$•)); •I 
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in$ptr = saveSinptr - 1: I• need to re-scan, reset buffer pointers *' 
call eat$ch<ir; 
Uptr = l5'>i 
call putchar(O); I• zero drive byte *' 
if get$fdantlfier(token$max) = 0 th~n 

lf not qet$strlnJ(tokenSmax) then 
if not get$numer1c(token$max) then 

return(fulse>i 
I• call mon1(9,.(cr,lt,•end gettoken~ll$')};•/ 

return(true)i -
end get$token$alli 

qetl~odifier: procedure booleani 
if char = ·,· or char = •>• or char = 0 then 
do; 

end; 

pcb.tokenStyPe = t$~odifler or t$nulli 
return(true)i 

if getStokenSall then 
do; 

pcb.token$type = pcb.tokenStype or t$modifier; 
return(true); 

end; 
return(false)i 

end Qel$modlfteri 

getSoption: procedure boolean; 
call putchQr(O)i 
if getlidentifier(tokenSruax) > 0 then 
do; 

pcb.tokenStype = pcb.tokenStype or t'opttonl 
if pcb.tokenslen > token$max then 

pcb.token$len = tokenSmaxi 
return(true)e 



..... 
Pl/t'l-86 LOl'IPili:R 

l.l 5 2 
:t.7 6 2 

217 l 
2111 2 
279 2 
2110 3 
2Ul 3 
2112 3 
2Ul 2 
2b4 2 
2115 3 
2!>6 3 
287 j 

2111! 2 
21l9 2 

L 'JO l 
2 'JI 1 

292 1 
2'J3 2 
2'14 2 
2'J5 l 
296 j 

2 'J7 3 
2'Jll 2 
2'J':l l 
300 2 
301 2 

J02 
303 2 
305 3 
306 j 

308 2 
3U'J 2 
HO 2 
Hl 2 
312 3 
jlj 3 
314 3 
315 3 
H6 3 

317 3 
318 3 
j 19 2 
3£0 2 
321 3 
JL2 j 

Jl3 3 

325 l 

326 1 
327 2 

-
return(f.1lse); 

eno !]et$oµtion i 

getjparam: procddura boolean; 
if ch~r = ·,·or char = ")" or ch~r = 0 then 

end; 

pcb.token$lype = tSµaram or t$null; 
re turn( true); 

if getitoken$all then 
doi 

pcb.token$type = pcb.token~ty~a ~r l~par~m; 

return(true)i 
end; 
re turn( f.i l se); 

enu geUparam; 

dcl gotatoken boole3n; 
dcl parens bytb initial CO>: 

end$state: procedure boolean; 
if gotatoken then 
do; 

end: 

pcb.state = .end$stalei 
return( true>; 

pcb.token$type = t$null; 
pcb.scan$adr = Offffh; 
relllrn(trlle); 

en<.1 end$state; 

state8: procedllre boolean reentrant: 
if debug then do; 
call mon1(9,.(cr,lf,"state8e char 
call printchar(char>: end; 
if char = 0 then 

retllrn(end$state); 
if char = "l" then 
do; 

c3ll e<>tchari 
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if char= ·,· or nxtchar 
return(st<ite2); 

"( • or nxtch3r ") • then 

end; 

else if ch~r = 0 then 
retllrn(end~state); 

else 
return(statel); 

else if ch<ir = • • or char 
doo 

end; 

call eJtchitr; 
return(state..i); 

r;i turn(s tate3) i 
end stateR'; 

• • • then 

state7:procedllre boole~n reentrant; 
if debll~ then do; 



PL/H-<16 COM1'1UR 

j,:9 j 

:no 3 
332 2 
3B 2 
3J4 2 
335 2 
336 3 
3H 3 
Bil 3 

jJ9 l 
3'<0 2 
34 l 3 
H2 j 

Yd 3 

345 2 

346 l 
H7 2 
3 't9 3 
3!>0 3 
H2 2 
3!> 3 2 
3!>4 j 

3!>5 3 
3!>6 3 
]SJ j 

3!>11 2 
3!>9 2 
360 2 
361 2 

362 1 
363 2 
365 3 
366 3 
36ll 2 
369 2 
370 3 
371 3 
372 j 

313 2 
314 2 
375 j 

H6 3 
371 3 
378 3 
3/9 2 
3110 2 
3111 2 
3112 2 

383 1 
3114 2 
3tl5 2 
387 3 

ca 11 m on l( 'i, • ( c r, lt 1 • !> t CJ t e 1 1 ch" r 
call prinlchar(i:har); endl 
if char = 0 then 

return(end$st,te); 
if char = · • or chdr 
doi 

end; 
else 

c<ill <>iltSchar; 
return(state6); 

if char = "}' then 
do; 

ccill eat$ch.ir; 
return(!>tate8); 

end; 
return(false)i 

end state79 

. . • tho! n 

state6: procedure boolean reentrant; 
if debug then do; 
call monJ(9 1 .Ccr 1 lt,•state6, char 
call Printchar(char); end; 
if gotatoken then 
do; 

end; 

pcb.state = .state6; 
pcb.nxtStoken = tSmodifieri 
return( true); 

if (gotatoken := get$modifier) then 
return(state7H 

return(f<1lse>i 
end state6i 

state5:procedure boolean reentrant; 
if debug then do; 
call monl(9,.Ccr,lf 1 'state,, nxtchar 
call printchbr(nxtchar); end; 
if char= ·c· then 
do; 

end; 

call eatSchari 
re turn(s tate6); 

if gotatok~n then 
doi 

en di 

pcb.!>tate = .state5; 
pcb.nxt$token = t$~odifier; 
return(true)i 

if (gotatoken := get$modifier) then 
return(st<1te8); 

r., turn (fit l se); 
end st<Jte5; 

state4: procedure boolean reentrant; 
de l te .. p byt ..,; 
if debul then do; 
call monl(9 1 .Ccr1lf,•state41 char 

;. . ) ) ; 

$.)); 
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PL//1-tl6 COMPlllR 

31HI 3 
1':l0 2 
Hl 2 
1'J2 2 
191 2 
1':l4 2 
3<;5 2 
196 2 
j'j 1 2 
J<Jl:l 2 
B9 2 
4UO 2 

4 Ul 2 
'tU2 2 
403 2 
4U4 2 
't05 2 

4 U6 1 
4 U7 2 
't U':l 3 
410 3 
412 2 
'tl3 2 
414 3 
'tl 5 3 
416 j 

417 3 
418 2 
419 2 
'tLO 2 
421 2 
4Ll 2 
423 2 

't24 l 
't.:5 2 
'tll 3 
4<'8 3 
4JO 2 
't 31 3 
4Jl 3 
4fl j 

't ]4 3 
4J5 J 
't36 2 
4H 2 
'dl:l 3 
't]':l 3 
440 j 

't4 l 2 
1,42 2 
441 1 
4't4 3 
't't5 3 
't46 j 

call prirotch;r(ch<Jr); 211d; 
if char ~ 0 then 

return(~nd$state); 

temp = ch<ir: 
call eatch,1r: 
if temp = • • • or temp 

re turn( s tate3 ); 
• • tli "n 

if temp = 'J' then 
if char = ·c • or char ·,· or chur ')' then 

re rnrn( st ate 2); 
else if chdr = 0 then 

rPturn(tndSstate); 
else 

ret1Jrn( state 1) i 
if temp = ·= • then 

return(state5); 
return(f<1lse); 

end state4; 

state3: procedure boolean reentrant; 
if debuy then do; 
call ~onl(9,.Ccr,lf,•state31 char 
call prlntchar(char); end; 
lf gotQtoken then 
do; 

pcb.state = .st~te3; 
pcb.nAt$token = t$option; 
return( true); 

end; 
tf (pcb.plevel := par~ns ) > 128 then 

return( f<ilse>; 
if (gotatokcn := get$option) then 

return(state4H 
return(false); 

end state3; 

state2: procedure boolean reentrant; 
if debug then do; 
call monl(9,.Ccr 1 lt,•state<' 1 char 
call prlntch<1r(char); end; 
do while char= ')'or char~ 0; 

if char = 0 then 
return(endSstate)l 

ca 11 eiltSchar; 
parens = Parens - li 

.:n<Ji 
if ch a r = • r • th "n 
do; 

end; 

call eJtSchar; 
return(st.;te3H 

if char = • · or char 
do; 

if char '( • then 

• 1 • or ch.;r 

parens = parens • li 
call eat$char; 
return(statel)j 

'( • then 

-

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

-
P .~ G l: 11 



PL/M-ll6 LO~PllcR 

"41 3 
4'tll 2 
't't9 2 

't)O 1 
")) 2 
'o)3 3 
't:>4 3 

4!>6 2 
4~7 2 
'i!i8 3 
4!>9 3 
't60 3 
't6l 3 
462 2 
't63 3 
't64 J 
465 3 
4b6 2 
467 2 
't68 2 
't69 l 
470 l 
411 2 

412 1 
4B 2 
"75 3 
476 3 
417 j 

'di! 3 

't ll 0 2 
4 ll l 2 
41l2 2 
'i II 3 2 
41l4 2 
41l5 2 
'itl6 3 
4117 j 

41111 ] 

4119 3 
490 l 
't'Jl 2 
"'J2 ] 

49::1 j 

'i'J 4 3 
"'J 5 2 
4'J6 2 
491 2 
4 'JB 2 

UTILITY Ul<H~t.Nt) l Tiif 5;, 1,itl.::~ 

end; 
return(st<it:l); 

end stzteS2; 

state!: procedure boolean reentrant; 
if debuJ then do; 
ca l l m on 1C 9 • • ( c r • l f • ·st <1 t e l t ch c1 r 
cilll printchC1r(char); end; 

if gotatokcn then 
do; 

pcb.nxtStoken = tSp~ra~: 
pcb.state = .st3teli 
return( true); 

end; 
do while char = ·c· 

parens = parens • J; 
call eat$char; 

enl'..I; 
if (pcb.plevel := parens) > 128 then 

return( false); 
if (gotatoken := getiparam) then 

return<.state2); 
return(false); 

end state!: 

startSstate: procedure boolean; 
if char = ·~· then do; 

debug = true; 
call eatSchar; 
call mon1(9,.(cr,lf,"startstate. char 
call printchar(char); end; 

if char= 0 then 
return(end•state); 

if char = ')' then 
return(false)l 

if char= ·c· then 
do; 

parens = parens • 1; 
call eatSchar; 
return( state!); 

~ndi 
lf char = '[ • then 
do; 

end; 

call e<1l$char; 
return(stateJ}; 

if (gotatoken := getiparam) then 
return( state2); 

return( false); 
end start$state; 
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I• display$all: procedure; I• called if Jebug set •I 

I• call monl(9,.Ccr,lf1·scanadr=$ 1
}); 

call pdeclmal(pcb.scanadr,100001false)l 



Pl/M-H6 CO~PllfR 

-
Cdll r.ionl('J,.(·, tiJdr~i·)); 

call paecit•<ll(pcu.tok.,col~Jr 0 1Q,)00, fc1l ;,,); 
call mon1(9,.(", tlen=i")); 
call pd~clui<11Cdo1~blf'(1JCD.tokeri•len), lOO, f .i,.,..); 
call monl(9,.c·, ttype=$"}); 
call paeclm 0i lCJouble(pcb. token•tvpe), 100, Lil,;.;); 
call monlC9,.C·, plevel=•">>; 
call Pdecimal(douhle(pcb.plevel),100,fJlse); 
Ci.ill monl(9,.(", ntok=$")); 
call pdecl~ul(double(pcb.nxt$token>, 100,fJlse); 

if (pcb.tokenltype and t•option) <> 0 th~n 

call mon I( 9, .Ccr, lf o 'optf on =i ")); 
if (pcb.token$lyµe and t~p~ram) <> 0 thPn 

call monl(9 0 .(cr 1 1f,"parru =$ 0
)); 

if (pcb.token•tvPe and tSmodifier) <> 0 th~n 
ca 11 in on l( '), • ( c r, lf, •modi f i ~ r = l • ) ) ; 

if (pcb.tokenStype and t$filespec) <> 0 then 
doi 

end; 

it fcb(O) = 0 then 
call PrintScharc·o·>; 

else call printSchar(fcb(O) + ·~· - l); 
call prtnt$charc·:·>; 
fcb(l2) = 0 $ •; 
call mon1(9,.fcb(l)); 
call mon1C9,.(• CfilesPec)$ 0 )); 

- -

tQ_~(M-'lila :;l,D v,.s 
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if ((pcb.tokenltype and t$string) or (pcb.token$type and 
t$identifler) or (pcb.tokenStype and tSnumertc)) <> 0 then 

do; 

en di 

fcb(pcb.token$len + 1) = •••; 
call mon1(9;.fcb(l)); 

if pcb.token$tyPe = tSerror then 
do; 

call mon1(9,.Ccr1lf 1 •scanner error$ 0 )); 

return; 

if (pco.token$typ~ and tSldentifier) <> 0 then 
call ruonl(9,.C • (identifier)$ 0 )); 

if (pcb.token$type and t$string) <> 0 then 
call mon1(9 1 .C 0 (strlng)S 0 ))i 

if (pcb.tokenStype and t$numeric) <> 0 then 
call monl(9,.(" (numeric)$•)); 

if (pcb.nxtStoken and tSoptiun) <> 0 then 
call monlC9,.(cr 1 lf 1 °nxt tok = option S 0 )}; 

if (pcb.nxt$token and t$param) (~ 0 thdn 
call munlC9,.(cr,lf 1 °nxt tuk = parm s·>>; 

if (pcb.nxtStoken and tSmodifier) <> 0 then 
call monl(9 1 .Ccr,lf,·nxt tok = modifierS"))i 

call crlf; 

end display$alli •I 

.... 
I',\ r, t 1 3 



Pl/M-86 tOMPlltR 

.. 'J<) 1 

!> 00 2 

501 l 
!>02 2 
503 2 

504 l 
!>U5 2 

506 2 
507 2 
'>Oil 2 

5 09 2 
5 l 0 2 
!> 11 2 
5 ll 2 
H3 2 
514 2 
515 2 
516 2 
Sl 7 2 
518 l 
H9 2 
520 2 
521 2 
5L2 2 

523 2 

'> l4 2 
5l5 2 

5.::6 l 
527 2 

5lB 2 

529 I 
!).)0 2 

5J1 2 
5Jl 2 
!>H 2 
SJ4 2 
SJ5 2 

!d6 l 

dcl stutus boolaan, 
pcb$udr ad~ress; 

pcoSuase = pch~ajr; 
scan,adr = pcb.scdnSadr; 
token$zdr = pcb.token$adr; 

in$ptr, t$µtr = LS5; 
call eatch .... r; 

gotatoken = false; 
pcb.nxt$toKen t1null; 
pcb.tokenSlen = o; 

if pcb.token$tyne tSerror then 
return; 

else if pcb.state .startSstute then 
status = start$state; 

else if pcb.state = .stateSl then 
status = state$!; 

else if pen.state = .stateSJ then 
status = state$3; 

else if pcb.state = .state$5 then 
status = stateS5; 

else if pcb.state = .stateS6 then 
status = stateS6; 

else if pcb.slJte = .endSstate then 
status endSstatei 

el :>e 

stutus f<:.lsei 

if not status then 
pcb.token$type = tSerror; 

if pcb.scanSadr ~> Offffh then 
pcb.scan$adr = pcb.scanSadr + inptr; 

I• lf dP.bug then 
call displayiall; •I 

end scani 

scanSinlt: procedure(pcb$adr) public; 
dcl pcbSadr address: 

pcb$base = pcbSadri 
call deblank(pcb.scan$adr); 

COPYRIGHT© 1981.1982.1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

I~ after one error, return •I 
I* on any following calls •I 

I• repeated calls go here •I 
I• after first endSstate •I 

call uPPer$c~se(pco.sc~n$adr := pcb.scaniadr + l)i 
pcb.state = .start$state; 

end scanUnit; 

end scanner; 
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7 OOOOH 7 ~- . . . WOi<O P.\q1d r c 1< H 
4 OOOOH 2 A. . . . o.l'lRD PAR~:-. H'I ~ 

10 OOOOH 2 A. . . . l.JtlD f'~RA.'I Td 1 1 
,t. 300LEAN. LI Tf K l\L L'f' 1 i L4 .l4 47 99 1ll3 1 j4 Dtl 166 199 ll 9 

2 :,a 253 266 07 2'10 .292 3C2 326 346 362 3HJ 4% 4 24 ~5() 

477 500 
8j OOOOH 1 our-. . . uYTE: BASl:DCbUFAGi<) A ttRt.Y ( I> 05 86 ll 7 
42 OOOOH 120 DUf. . . flYTf 1'ASE:O(~UF.1DR) ARR..iYC12il) H "'" 47 48 4"1 -;2 ., 6 

57 58 'J') 61 66 6B 69 71 73 74 7 'l 80 
BL 0004H l BUf AOR . WO.to PARAHi:Tl:.t AU JUMATIC uJ as 1:16 117 
H 0004H 2 BUFADR . \lfJRD PA RAM E Tt:R AUHJ"IATlC 42 "" 45 47 4B 4~ 52 56 

57 SB '.>'l 51 66 61! 69 1l 13 74 19 80 
J 000011 UR BUFF . . U'f TE l'IRRAVCl.:'.8) lXTf:KtliUU) 

H 0004H 1 CllAR . . BYTf PAR1HIETEf< AU TU MAT JC 35 3o 
~Ii 0013H 1 Cti~R . . BYrE 1 OB 11 ':l 121 122 126 141 142 147 161 I 12 174 180 

185 l Oll 201 20j 204 208 211 L21 224 225 °2.l'l 2JL 254 278 
306 308 310 HJ 31 ~ 3l':l 330 332 334 339 350 36d 38B 390 
392 397 399 410 '•2 i3 430 431 436 441 443 454 462 473 H8 
480 482 484 4'l0 

16 OOOOH l Cl1 AR . . . . . . . llYJE PARAHHER l 7 
':l':l 000411 1 CllAR . . BYTE PARAMETER AUTllilAHf 10 0 101 

103 0004H 1 CHAR . . BYTE PAR AH EHR AUT'JMATJC 101, 105 
111 0004H CH"RX. . BYTE PARA~EH;{ AUTO HA TIC 112 114 

,t. CR • . . LIHRALL'f' 30'.> 32'l 34'1 365 381 409 '127 4!'3 4 71 
21 OOOOH CRLF . . PROCEDURE EXTErt'lAL(8) STACK=OOOOh 

2 CTRLC. . L If Ef< Ill LY 
24 OOObll 1 o. . . . BYTE 

2 OCL. . . LITERALLY 
41 0066H ~27 OEBLANK. PROCtflURE STACi< =OOOCll 532 
13 OOOAH 1 DEBUG. . BYTE INITIAL .lOJ j2f 34 7 J6J 385 4 07 425 451 415 
H OOJAll 44 OUllHTEk. . PROCfl:JRt: IJYTE STACK=0004H 71 
4l OOOOll 2 OFST . . . . WORD {,'} 72 73 
99 02401i 29 DIGIT. . . . P ROC ED ll RE OHE Sr l\CK = 000611 l .ll 1L6 136 201 20J 
I 5 OISKHAPLtN . LITE KALLY 
':J2 OOlffSCAN LITEKALLY 

lU 1 027 AH 33 EATCllAR. PROCt:DURt ST.\CK=0002!1 1?3 127 146 1~9 162 17~ 176 1B1 
205 212 2.d ~l6 2.>0 235 244 JIL 321 J36 H l HO J')j 433 
438 445 464 476 4iH 492 505 

.t.':Ji 074 nt 37 EllOSTATE . . . . . PROCO URE UHE S TACK=000211 l':JS 30<; 316 BJ 391 400 432 
481 !> 21 sn 

14 i:OB. . . . . . . . LTTERALL't BS ,t.()j £24 229 
1311 03DSH 152 EXPANDWILOCAkOS. . PROf.toURE l;Y TF S JilC K ~ 00 l't H lll 3 1'J1 

4 OOOult 1 f. . . . 8Yft PA"'.AHtHR 5 
7 OOOOH 1 f. . . . llYJf PARAl'lfli.:R A 

10 OOOOH 1 f. . . IHTE PARC.MHC:R 11 
2 fA l SE. LTIEIULLY l] 3B 43 62 1)4 118 182 1 d4 192 202 215 

222 233 7'>0 264 275 l88 344 360 3131 404 419 42.:. 467 HO 
483 497 506 sn 

15 fARC . . . . . . . LITERl\LLY 



PL/tl-116 GOMP!LLR UT1L!Tf CUi1:L:.. 'L) L l ,jl S '_: .~I j ~J l~ 1( P :~GE 16 

3 OOOOli 33 Hr.. . . . . . . . l!Yri: !IK;lilYU ;) i. X f l' ,l . If. L ( P ) 

15 fDIRSY5. LI fE;{HU 
15 fDl 'iK~~.~p LITERALLY 

15 FORVU5fi. LTTliULL'f 
15 r'OkVUS;{? l IHIHLLY 

1.5 H:X. . . LI TfHALU' 

2 fF . . . . . . . . Llf£1{1\LL't' 

138 OOO'tH 1 FIELDS Ilt. . . . . BYTE PAP~fl{:fi.q ~UT l'UTJC 139 140 lH 151 l !.> '> 
134 0389H 76 dLf.CU/IR ?ROCEJJRt: [JY if: sr.H.K='JUO~H l 'tl 141 ltJ[l 

15 fNAHt:. . . . . . . LITEiU.LL't' 
15 fNt.'11:2 . LTTERALL Y 
1.5 ftlAHHl::N . LJTEl{l\LL'f l6b ld3 190 195 

L. FOHVrn. LITEiHILLV 
1.5 FRC. . . LTHRHLY 
15 fRkEC. . LITEIULLY 
15 fRHECD . LITERHLY 
15 fP. w. . LITEl{l\Llf COPYRIGHT© 1981, 1982, 1983 
15 FSl. . . LTJER/ILLY DIGIT AL RESEARCH 
1.5 fTYPE. . LITERALLY 
15 FTYPE2 . LITfRALU' P. 0. BOX 579 
15 fTYPEliN LITE1ULLY 161! l 'H 195 PACIFIC GROVE, CA 93950 

166 0'\60H 22? GETFILLSPEC. PROCU>IJRI: llYTE SJACK=0018H 241 
116 02C1H 200 GEHOENTIFIEk. PROCl:OIJRE BYTE STACK=OOOEH 2't1 268 SER.# 
25J 06MH 51 GETHOOIFHR. PROCEDURE tlYTE ST ACK=0020H 35 8 379 
199 OHllH 143 Gl:INUIH:RIC . PROCl:lllJRE llYTE STJICK=OOOCH 249 
266 06E7H 45 GErDPT Ifli'I. . PROCEJ:JRE llYTE STACK=OUILH 't20 
ill 07l'tH 51 C..E TPARAM . . l'ROC£0UR£: BYTE STACY.=002011 468 lt95 
21 '.I 050AH 138 GElSTRING. . PROC[()lJRE llYTc ST QLK=000ilt1 248 
,ljij 0664H 80 GETTOKUIALl. PROCl.:OlJRE bYTE STACK-=OOICH l59 21J3 
290 OOIAH 1 GOTAJOKF-'1. . . . . BYTE 293 352 358 373 379 'ti 2 420 456 468 495 506 
l1 OOOCH 1 1. . . . . . !HJ[ 2B ?9 30 32 

161 OOl!IH 1 I. BYTE 163 16'1 
13'.I 0016H I l. BUE 156 

83 00101-1 1 I. BYTE ll4 85 86 87 88 
42 OOOOH 1 1. BUE 46 41 48 'd 52 5't 56 57 58 5') 61 64 

66 68 69 70 71 73 74 16 79 80 
':13 IO EN TM AX LrTERJILLY 
96 OOOOH 1 INBUr. . BYTE BASEOCSLAUAOR> ARR/IY(}) 108 109 
98 OOllH 1 INPTR. . . . . . . BYJE 108 1 O'J HS 153 1'>9 240 243 'jQ't 527 

139 001 lH 1 LEFTOVER B'HE 144 14!1 151 156 
103 0250H 29 LET HR . PROCtl}iJRE BYlE S rAC!t: = 0006H ll9 121 126 LI& 180 

l LF . . . . . . LITEiULLY 30'.> 329 34'.I 365 387 't09 't27 't~d 417 
l LIT. . . LITERALLY 2 14 15 't 0 91 92 93 'H 95 

219 OOO'tH 1 MAX. BYTE PAR AME HR IWTfllUTIC no 
199 0004H 1 MAX. . . dHE l'llRAl4i:HR AlJTOl'IATlt: 200 203 209 
116 0004H l MAX. . . . . . BYTE PARAMETER AUTllMi.TlC 111 121 

3 OOOOH 2 MAX6 . WORD EXTtRNAL(l) 

4 OOOOH KOIH f'ROCl:'liJRE ~XH.<NALC j) STACK-=000011 305 j2'J J't'J 365 JIJ7 4 09 
427 't 53 471 

7 OOOOli 110N2 . . PROCC:OURE El '(f I:' !:XTLQNnl(4) ST JI CK= 0 0 0 0 ti 
10 OOOOH H01H . i'ROCC:OURE WOIW EXltcRl~AL(5) STACK=OOOOH 

MOVE i..ilJIL TIN 'ts 59 13 
2 NOPAGEMOO~UfFSET . LITERALLY 

42 OOOtli l NUl'ISi'ACES. . BYTE 44 4!> 4fl 66 71 73 
98 0014H l UXTCHAR. . . t!YTE 1 09 171 HJ "J66 

'H 0009H 1 NXTTOKrn . . BYTE MtMBEtHl'Cb) 355 376 'ti 5 458 507 
'H OPTIONfo\l\X. . LITERALLY 
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PL/11-1:16 COllPllER UT1LdY Ul ii",,. 'I IJ L l ;, !: Sr: A ii:lc [{ P '. GL 17 

L t' A(,.: L c ,,o .~ f .:l 2 T. . . L. I f [.( ~ ._ ;__ ~ 
2'J l OOieH I PAKE ti S . IJYlE rn n r :.L 41<1 '134 4.; 4 .. ~ 3 "~{, ... r! '> 

'H OOOOH 10 PCb. . . . . . . . 5 Ti<UC TUilL 1·~ ~ ~ L: I) ( fJ ( :.i ~· 1i. ') L ) 11 J 1 l 0 131 1 ) " l) 1, lil3 21)6 ;> IJ') 
Li3 Ll6 ~.._It I. 2 I l..:i4 L'ii> 261 .'.70 211 LU L l ll d~ L •l':i ;us 
?'J9 354 3:>~ 3 1 'J "',76 '< l 4 'tl 5 418 4~ 8 4 ~·J 466 :J IJ 2 503 507 
5() 8 50j 511 sn ') l 5 ::I 7 51 ') '> z l ,, 5 '..> 26 )0 SJ2 533 SH 

4'J 'J 0004H 2 PCtJAOR . 1-10.rn P .<Ri\Hl.: T cl< ~II ftll'f \TIC ')(10 '>0 l 
52'J 0004H 2 l'Cb.l\OR . 1.iOitO Pi<RArH:Tut All T Ll/'IA TIC 530 ;31 

'J6 0002H 2 PCflBASE. . . WOltO 'H l L:J t3J 131 l 'J5 l '16 2Uj 2 06 ?09 21 3 216 224 
227 234 2 '>6 261 ?70 271 27 2 ? 80 2:15 2 'l'> 2 'J il 1 'l'J 354 35'i 
315 j]6 414 4 t ., 418 45U 45 9 466 s 'l l :>OL 503 '> () 1 ., 'ltJ 509 
511 5)) 515 :i l 1 51 'J '> 21 52'> '..126 527 '> 31 532 '>33 5 34 

23 OOOOH POECJ."IAL f'ROCl:DlJRE lX H1Hl4LC 'J) :lTl\CK=OOOOH 
'J 1 0008H 1 PltVEL . tlYTE Ht:MflER(l'Cb) 418 466 
lJ OOOOH 2 PREC . . :.101(0 p;.RAH(l:.:tl 24 
I 9 OOOOH PR J.tHB . PROCl:OURE EXT"KNi<l(7) SfriCK=OOOOii 
16 OOOOtl PR ItHCHAR. . l'ROCt'.llJRt EXlEKNALC6) S l Ai..K=OOOOti ~06 330 350 366 388 410 

428 4 54 47~ 
111 02 'JtiH 38 PU TC HAR. . . PROCEDURE ST riCK= OOU4H 12 2 157 161 174 1 7 ') ;>04 211 225 

2-\6 267 
239 001911 I SAVEINPTR. . BYTI: 240 243 
1 j<j 0008H 2 SAVEINPU. . WO.iO 145 153 l'> 'J 
4'J':l OA05H 195 SCAN . . PROCl:OURE PUGliC STACK=Oli44H 

'J 8 0004H 2 SCANAOR. . . WORD 'lR 1 Oil l O'l 502 
'H 000.i:'H 2 SCANAOR. . . WORD HEHoER(l'CU) 29'J 50l '>26 51.1 532 5H 

'.12 9 08'l8H H SCANHHT . . PROCEDURE PU:IL !C STACK=0012H 
1 OOOOH SCANNER. . . PROCtllURE STACK=00001i 
2 SECTORLEN. . l ITfKALl '( 

472 OA6AH 107 STAIHSTA H PROCEDURE BYTE STACK=003t:H 511 512 5 34 
'J7 OOOOH 2 STATE:. . WORD lltMBtRCPCU) 295 354 375 414 '159 511 ') 13 515 517 

519 521 534 
450 OAOlH 99 STAHi . PROCt DURE IJYTE REEtlTK ANT SJ AO: =00 3Atl 317 401 446 44!1 459 

488 513 514 
424 O'JROH 122 STAT1:2 . . . . . . PROCLDlJRE BYTE RH:HRANT SJACK=0036H 314 3'Hl 46'l 496 
406 O'HAH 83 sr ATE3 . PROCEDURE BYH: Rt: EN TllANT STACK=0032H 322 3H 39'> 4H 't39 

493 '>15 516 
31:13 OllC2H 120 STAH:4 . PROClOURE BY f:C REE1HRAlllT 5 r ACK= 002tl1 421 
J6L 0!16EH 84 STATES l'ROCtDlJRE UYfE RHtH..tANT STACK=002bli 375 403 ~17 ~ 1 !I 
346 0829H 69 STATE6 . PROCC:OURE UYTE RE Etlf RANT STACK=0024H 337 35 .. 371 519 52\l 
326 0709H 80 ST ATU . l'ROCilllJRt BYft Rt::EtHltANT S TllC K = 00 OCll 35'1 
3Ul 076CH 109 STATl:B . PROC{:;)lJRE 6Ht Rt:CNT!l.A:H STACK=000811 342 330 
~OU OOlCH 1 STATUS . BYTE 512 514 516 518 520 521 523 57~ 

27 OOOOH 1 STR. . . BYH BA'iEDCSfRA'.1k) ARRAY< 1) 29 
l6 0004H 2 SHA OR . WORD PARAl41:T t:R AlJrLJMATIC l7 29 
42 OOOFH l STRING . . . BYTE 41 48 51 56 62 15 
40 STRINGiURKLR LTTERALLY 52 61 221 224 229 232 COPYR!GllT © 1981, 1982, 1983 

L TAil. . . . . . . . LITEKALL Y 29 
DIGITAL RESEARCH 91:1 OOl'>li I TCOUNT . . . 3YTf 118 120 lLl 12-'t 128 l 31 132 

31:14 0002H I HHI' . . . . BYTE AUTOMATIC 392 394 396 402 P. 0. BOX 579 
'J.5 TERROR . . . L ITEltALl Y 5 09 5L5 

PACIFlC GROVE, CA 93950 'J'> TflLESPEC. . . LirfRALU 196 
95 lTDENTiflER. L ITERALL't 130 SER.# 'J5 Hi OD IF IER. . LllEl{ALLY 250 L6 l .l55 376 
95 TNULL. . . LITEltALLY 2jb 280 296 507 
95 TNUMER IC LITERALLY 216 
98 OOOOH I TOKEN. . BYTE BASEOC TllKE NA!lR) ARRA'((]) 114 11>9 181 
98 00061t 2 TOKENAOR WORD 98 114 169 181 503 



Pl/M-8b LOl'IPILER ur IL ITV L!l.H•:, j') LT"f 

'H OOO'tH 2 TGKE:l:\i,!1 . 
'H 000/lf 1 JOKC:l~Ld4 

'l't IOKEN~AX . 
'17 0006H 1 IOK E IH YPC.. 

q5 TOPTIOU. . 
95 lPARA!I . 
':18 0012H 1 ri> rn . . 

l Tl\tJE . . . 
'J5 TSiRJNG. 
ll.:'. OLUH 47 UPPERCASE. 
2J OOOOH 2 v. . . . . 
26 000011 58 WIHTtSP/ICL 

lH 000411 1 x. . . . . 
23 OOOOH 1 ZEROSUP. . 

MOUULt INFORMAJION: 

CUOt ARtA SIH 
LUNSTANT AREA SIZE 
VAKlAblc AREA SIZE 
MAXIMUM STACK SlZE 
1111 LINtS RtAD 
0 ~kOtiRAM ERRORCS> 

~NO OF PL/H-116 COMPILATION 

111111 ~ ~ ,..... 

OIH.411 
OOA9tl 
001DH 
OOHtt 

,- -, 

. 

. . 

. 

. 

. . . . 

. . 

. . 

. . 

. . 

301?0 
1690 

L90 
680 

. 

. 

. 

. 

~ 

Sl.1~ .• :J[ R 

\Ol!'tD ·1:::••.,:i<CFC ,) 1!3 SU) 
!l'fl;:: Mi~lJ<::,l(i'C·D 131 } ') 5 

212 5 Oil 
LITEK.\LLY 224 241 ?4!1 :>49 
'IHI: ~lM'if:RCPC1l) 13C 1'16 

298 50:1 5L5 
LI TtRALLY Uu 't1 ~ 
LTHIULU 2 3;) 2d~ 458 
8YH ll4 14;) 141 lH l':il 0 
LIJfi{ALLY 31 51 7-., 164 

273 281 2d'> 1.16 300 356 377 
LHERALLY 234 
PROCtliJRt ST~GK=Ofl04!i 5H 
woao PARM! cTl:R 24 
PROCl:flURt UYH ) L\LK=-0006H 
tiYTE PAR.UHTtR AUTO~IAHf. 1J5 
BYTE PARA11EHR 24 

[ -1 ~ ~ rn E-~q 

233 

21>8 
21.S 

.:4'> 
l'H 
'tl 6 

44 
13:> 

?li6 LO'l 21] d't .:.L1 

211 2 7.'. 
2H 256 261 210 2ao 

'>•14 
211 2 36 242 251 2':il 
460 475 

'i8 6!> 
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~ ~ L] ..... 

r' ~Lt 1 '.l 

271 

285 

262 

~ ~ ,~~ l[JI 
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PL/~-86 CO~P1LER 

J.S.1.S-iJ. l'L/M-86 v2.o CGMPILAfION 1),-' 1-10lllJL[ L~:<Ct! 

OB.JfU MODULI: PLACLO IN SU\itCll 
CIJMPlLl:R INV(JKl:O BY: :FO: Si_~~Gti.PL.i orw.; dl1Jtl.J(SL•'.!((,,) '1i'fT''T7l(:J) x:-(H-

1 

l 

4 1 
!> 2 
6 l. 

1 1 
8 2 
9 l. 

10 l 
11 2 
12 2 

13 

14 l 
15 l 
16 1 
17 1 

~title c·soIR - Se<Jr~h For files·) 

do; 
I• sear~h module for exlenjeJ dir •I 

'Include Ccomltt.llt) 

decL.ire 
lit 
de l 
true 
fa 1 se 
boolean 
forewer 
er 
lf 
tab 
ctr le 
ff 
Pil\Je$len~nffset 
nopage$mode$of f set 
sectorlen 

$include (mon.plm) 

literally 
lit 
ll t 
lit 
lit 
lit 
lit 
lit 
lit 
11 t 
ll t 
lit 
Ii t 
lit 

'lit<>r<Jlly", 
• .:J ' 'cl ,,re•, 
'Of fh't 
·o·, 
'hyte•, 
'w11tle true·, 
• 1 _j •• 

• 10 •• 
• 9 •• .. ~ .. 
'IL', 
'lch', 
'2Ch', 
·1211·; 

I• definitions for assembly interface module 
dee la re 

fcb (33) byte external, 
maxb address external, 
buff(ll.B)byte external; 

monl: procedure(f,a} externali 
declare f byte, a address; 
end 11onli 

mon2; procedure(f,a) byte externali 
declare f byte, a address; 
end mon2; 

I• default file control block 
I• top of memory 
f~ default buffer 

monJ: procedure(f,a) address exlernali 
declare f byte, a dddress; 
end monJ; 

dcl debug boole~n extern4l; 

dcl first$pass uoole4n external; 
dcl get$all$dirSentrtes boolean externali 
dcl usr$vector address external; 

•I 

*' *' ., 
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HI 1 
19 1 

dcl active$usr$vector address externali 
dcl used$<le addr~ss public; 
dcl filesfound address public; 

I• used directory entriP.s •I 
I• nuru files collected in memory •I 

..... -



Pl/M-H6 LOMPillR 

LO 

Ll 1 

a 1 

24 1 

25 

$incluoe(fcb.lit) 

declare 
f$dr11usr lit ·o·, '* drive/us•.•r Lyte 
flna.ae lit • 1 •• '* f ii" n'""trt>:"'! 

f$nan1e len lit • fl •• '" f iii= n :1:.1 e l<:nJth 
fHype lit •9 •• '* file l yµ" fi,dd 
f$typelen lit ·3·, I• lyp£: } ,;n rJ th 

tsr ... lit •9., ,,, hi 'Jh I> it i .s RI.; at tr iL u t e 
f$dirsvs lit • l () •• '* hi •Jh Dit is dir/sys attrit>ute 
f$arc 1 i t • 11 •• '* h il)h ll i l is <1rct.i11c attribute 
f $ex lit • 17 •• I• ext .. nt 

t$ sl lit • 1 3 •• '* ~•odule byte 
f$rc lit ·15.' I• r ec<.>r (j C OIJ II t 
f$diskmap l tt "16 •• It- filo. dbl'. fll'<P 

di skmaplen lit "16 •• '* disk 11l::tP lenith 
f$drvusr2 lit "16 •• It- fcb2 
f$name2 lit • 11.' 
f$tyµcL 11 t • 2S •, 
f $rrec lit •33·, I• r<in<lo1u record 
f$rreco lit •35 .. i It- " " overflow 

$lnclude(xfcb.lit) 

declare '* Xf Ctl 
xfcbHype lit 'l Oh" t ,. ldenti fl er Oil disk 
xf$passmode lit • 12 •• ,. Pd SS .. ord pro t e ct i on mode 
xfSpass 11 t "16 •• It- Xf CB p.1ssword 
passlen lit .. 8 ... '* p,;ssword length 
xf $create Ii t "24 •• It- cre<1tlon/access time stump 
xfSupdate II t • 2: 8 •; It- upd<itP. time st &mP 

declare It directary l <ib e I: special case ot XFCB 
dirlabel type 11 t "lOh"t 
dl $password 11 t "128 •• 
dl$<1ccess lit • 64 •• 
dl$update lit •32·, 
dl$makexfcb 11 t *16.' 
dl$exi sts 1i t .. 1 ... i 

declare 
ptl'£read 11 t • 6 Oh", 
pm$write lit "40h"t 
pmSdelete Ji t '20h'; 

declare 
sfcb$type lit ·21tt•, 
deleted$type Ii t "Of 5H'; 

$include (se<1rch.lit) 

I• l<.1entlfier on disk ,. m<isl<s on data byte 

I• p<1ssword mo <le of x fcb 

declare I• what kind of file user wants to find 
find$strur.ture lit ".structure ( 
dlr liyte, 
sys by te 1 

? 

*' *' ~I 

t-/ 

"' t./ 

*' *' *' *' *' *' t-1 COPYRIGHT© 1981, 1982, 1983 
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26 

n 

28 
l<i 
30 

:n 

J?. 
:H 
J4 

JS 
36 
37 

jll 
j9 

40 

41 
42 
43 

44 
4S 
46 
't7 

1 

1 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 
2 

ro t11;te, 
rw 'Jyte, 
pass byte, 
xf cb byte, 
non>< fcb by te 1 

e ><cl 1Jd" byte) • i 

declare 
maxSsearch•files literally •10•; 

declare 
seurchSstr1Jct11re lit •struct1Jre( 
dr11 byte, 
name(8) byt~, 
type(3) byte, 
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anyfile boolean)'; I• match on any dri11e if true •I 

dcl find findSstr1Jct1Jre externali I• whit kind of files to loo< for •I 
dcl num$searchSf iles byte external; 
dcl search (maxSsearch$files) searchSstr1Jcture BAlernal; 

I• fll~ specs to mulch on •I 

I• other globals *' 
dcl c1JrSusr byte external, 

C1JrSdr11 byte external, 
dirSlabel byte P1Jblic; 

I• current dri11e " n 

I• directory label for flllOS 3.0 

I• -------- BOOS calls -------- •I 

readSchar: procedure bytei 
return mon2 (1 1 0); 

end re<ad$char: 

I• -------- in sort.plm -------- •I 

mult23: procedure(fSinfo$index) address external; 
dcl f$1nfoSindex ~ddress; 

end m1Jlt23i 

I• -------- in util.plITT -------- •I 

print: procedurP(stringiadr) external; 
dcl stringSadr address; 

end printi 

printSchar: procedur.,(char) external; 
dcl char byte; 

i;nd prinUchar; 

pdeclmal:procedure(11al 1 prec,zsup) extern~!; 
dcl {vdlt Pree) address; 
Jcl zsup boolean; 

end pdec lmal; 



Pl/~-Hb tO~Pll~R 

'tll 
't'I 
50 

!> 1 
52 

5] 
54 
55 

56 
57 
!>H 

59 
60 
bl 

62 

63 

64 
65 

66 
67 
68 

69 
10 
71 

72 
13 

I 
2 
2 

1 
2 

l 
2 
2 

1 
l. 
2 

1 
2 
2 

1 

I 
2 

1 
2 
2 

I 
2 
2 

I 
2 

printfn: proceaurplfndw~~dr) exldrndl1 
dcl fn;;meJdr <iOdr"ssi 

end printfn; 

crlf: procedure axtarndll 
end crlfi 

I• print CdrriJ~~ r~turn, llnefeea *' 
add3byte: proceJure(byte)~dr,num) external: 

ocl Cbvte3ddr,nu~) address; 
end .:idd3bytei 

I• add three byte nuMber to 3 byte accuQulater •I 
qdd3byteJ: procedure(lotalb,numb) external: 

dcl Ctotalb,nugb) address; 
end add3byte3: 

I• dlvtde 3 Lyle value by B •I 
shr3byte: procedure(byte]adr) external; 

dcl byteJaJr address; 
end shr3bytei 

I• -------- In dphUb.plm -------- •I 

$fncluoe(dpb.lit) 
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I• indices into disk parameter block, used as paraQeters to dPb procedure •I 

dcl spt-.w 1 it 
blkshf$L> lit 
blkmsk$b lit 
e)(t11sk$b 1 it 
blkmax$w lit 
d irma x $ w l lt 
dirblk$w lit 
chk si z l lt 
off seUw lit 

dcl k$per$block byte external; 

baseSdpb: procedJre eKternal; 
enJ base$dpb; 

.,.0 •• 
• 2 .. ' 
• 3 .... 
,,. ~.' 
'S .. ' 
"1 ... , 
•9,,.' 
"11 • ' 
•13 ·; 

I• set in Jpb module •I 

dpbSbyte: procedure(paraw) byte external; 
dcl param byte; 

ef\d dpbSbyte: 

dpblword: procedure(µaraw) address external; 
dcl param byte; 

end dpb$wordi 

I• -------- Some Utility Routines -------- ti 

check$console$stalus: procedure byte; 
return mon' (11 1 0); 

4 



/4 2 

7'> 
76 /_ 

11 2 
711 2 

79 1 
tlO 2 
ll l 2 

ll2 1 
ll3 2 

114 l 
u; 2 

ll6 2 

U7 

Ull 1 

tl9 1 

- -
SDTR - St.H.C,; •'')K fTLLS 

end check$consoleistdtus; 

searchSfirst: procedur~ lfcbloddr~ss) byla 
dt::clore fcLJi ad11ress QdJres~; 
return mon2 (17,fcbladdress)l 

end s~arch~ftrst< 

search$next: procedure byte public; 
return mon~ (ld,O); 

end search$nex t; 

ter•inate: procedure external; 
ena terminate; 

setivec: procedure(vector,value) external; 
dcl vector address, 

value byteo 
end !>elSvec; 

/•break: procedure public; 
I* de l x byte ; 

if check5consoleislatus then 
do; 

end; 

x = read$char; 
call terrnin:1lel 

end breakl•I 

PUl)lic; 
I• shir21 with dis~.pln •I 
I• for short Jispl~y •I 

I• in main.pl~ •I 

/I in mci 1n.p1 m · •I 

sharea with disp.plm •I 

It -------- file information record declaration --------•I 

$lncluae{finfo.lit) 

I* file info record for SDIR - note if this structure chan~es in size *' 
I• the multXX: routine in the sort.plm module must also change •I 

decboire 

decl<1re 

dee l<lre 

fSinfoSstructure lit •structure( 
usr byte, name (8) byte, type (3) byte, onekblocks address, 
kbytes dddresso recs$lword address, recsfhbyte byte, 
hash, link address 1 xSit.adr address)•; 

x$info$structure lit "structure ( 
crtiate (4) bvte, 
upd<1te (4) byte, 
paSSiAOde byte)"; 

buf$fcbSadr <1ddress public, I• index into directory buffer •I 
buf$fcb based buf$fcb$4dr (32) bytet 

I• fcb template tor dtr •I 
(firsttfSiiadr, f$i$adr 1 1<1st$fSl$adr) address public 1 

I• indices into file$info array •I 
file$tnfo u1sed f$iS~dr f$info5structure, 
sfcb$adr address, 
dlr$type based sfcbSddr byte, 

\_Qf[M-'llo C:L <.J V,5 
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<JO 
<Jl 

':ll 
':13 
'Jlt 
'J5 
'J6 
'H 

'IH 
'J<J 

100 
lUl 
1U2 

103 
105 
106 
107 
108 

1 U9 
110 

111 
112 

llJ 
114 
115 
116 

llH 
119 

!LO 

121 
Ill 
123 
1L4 

l 
2 

l 
3 
3 
j 

2 
2 

l 
l 

l 
2 
2 

2 
3 
3 
3 
3 

l 
2 

2 
3 

j 

3 
3 
:i 

2 
l 

1 

1 
l 
2 
2 

sfcbs,pr~sJnt byte, 
xiiladr Jidress µu~lic• 
xfcb$lnfo ~dseJ x$il<.1dr xlinfo$structur•; 

COillpare: procedure( len1.th 1 strJoildr, strL£.jdr) ;,oole<..n; 
dcl Clen1th,i) byte, 

(strliodr, str2Sadr) addr~ss1 
strl hosed strllodr (1) Lyle, 
str2 bosed strlla~r (1) byte; 

/II str2 is the possibly wildc.:ar,l<od filen<.ime we <ire looking for •I 

dO f = 0 t 0 l <'fl ) th - l; 

end; 

if ((strlCi) and 7th) <> (str2Ci) :~nd 7fl,)) i.!fld str2(i) ('> ·1· tnen 
return(f.,lse); 

return( true); 
end compare; 

match: procedure boolean public; 
dcl i byte, 

temp address; 
if Ci := (buf~fcb(f$drvusr> and Ufh}) <> curlusr then 

if not getlall~dir,entries then I• Not lookino for thl5 user •/ 
r~turn(folse); /~ and not buffering all other•/ 

else I• specified user flies on •I 
do; tenlfl = o; I• this drive. •I 

coll set$vec(.temp,1)i 
if (temp and usrJvector) 

return(false); 
0 then I• G•ttinq all dir entries, •I 

I• with user number corresp'g •I 
I• to a blt on in usr$vector .•I 

if usr5vector <> 0 and i <> 0 and flrst$pass <> 0 then 
coll set$vec{.active$usr5vector,i); /t skip cur$usr files •I 

I• build active usr vector for this drive •I 

do l = 0 to numSsearch5files - t; 
if search(i}.drv = Offh or search(i).drv = cur$drv then 

I• match on any drive if Offh •I 
if search(i).anyfile = true then 

return(not flnd.exclude)i I• file found •I 
else tf comporeCit,.buf$fcb(f$nameJ 1 .search(().nameC0)) then 

return(not flnd.eKclude); I• file found •I 
end; 
return(find.exclude)i 

end match; 
I• file not found •I 
I• find.exclude = the exclude option value 

dcl hash$table$size lit ·120·, I• must be power of 2 
hash$table (hash$table$size) address at C.ruernory), 

/II must ~e initialized on 
hashientry$adr address, I• disk scan 
hash$entry based hash$entrySadr address; I• where to put a new entrv·s 

It. address 

hash$lookSup: procedure boolean; 
dcl Ci,found,hash$index) byte; 
h..ishUndex = o; 
do i = fSname to f$namel~n • fitypelen; 

"' ., 

6 
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lL~ 3 
1L6 l 
) 27 2 
121! 2 
129 2 
130 2 

LH 2 
1:,2 2 
lB 3 

1J4 3 

1 j~ 1 
IH 4 
1 JI! 4 
Jj'} 1 
l 't 0 2 
l'tl 2 
H2 2 
HJ 2 

ha :ih $ I n '' 2 Jt. = h ct ~ h ·£ in Jex • ( b ll f i>1' cu ( i ) .. 11 J I 1 11) ; I • J t tr i L ct t ,, s ""' y ~I 
end: I• 0nlv he set hi Isl ~xtent •I 
hash,index = hJsh$inuex • curSusr; 
ha sh$ l rvl e >< = h" ; h $ind e" and ( h" sh i lii '..d 'L.i z ., - 1) ; 

hashientry•adr = .hashlt~ble(hash$index); I• ~ut ne~ entry in ta~l~ if •I 
f$Uadr = ha,;hH,ihle(hust1$lnd•,x); f* unw;~<l ( = 0) •I 

f o un d "' t a l s ~ ; 
do "hi le fH •adr 0 U unJ not fol.lnu; 

end; 

if file$lnfo.usr = (buf$fcb(t!drvl.lsr) Jnu Ufh) and 
co ,up l r -~ C t $ rLJ me le 11 • t $ type l en , • f i l e l in f o. n <l me ( 0) 1 • bu f ~ t c :> ( f $ n a roe) ) 
th en 
founo = truel 

else I• t~bla entry used - collison •I 
do; hash~PntrySaJr .flle~info.ha5hllink; I• resolve by linked· •I 
fSiLidr = file$info.h11sh$llnk; I• list •I 

if fSiSadr = 0 then 
return(f.;l"1d; 

else returnttrue)i 
end hash$look$up; 

I• dldn"t find it, us~d hdsh$entrv to keep ne~ into •I 
I• found it, file,info 4t ~atched entry •I 

-
P n Ci L 
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144 l 

145 2 

146 2 
Hl 3 

1411 3 

149 3 
l!>O 3 
1!>1 3 
1!>2 :i 
1 !>3 3 

$ ej ec l 
storeSfileSinto: procedure boolean; 

I• Look tor fild n~me of last found rcu ~r (tcb in fileinfo •I 
I• arrqy• if not found put n~ma in fileinfo arr~y. Copy other •/ 
I• info to filelnto or xfcuinfo. ThB loo~~P is hush codmd ~ith ~1 
I• collisions handled by linkinJ u~ file~info records throuah •I 
I• the hashSllnk field ot the pr9v{ous flluSinfo record. •I 
I• The flle5info arr~y gro~s up~drd in ru~~ory and the xfc~info •I 
I• grows downward. •I 
I• 

-------------------------<---.roewory 
I HASll TAillf I 

hash \of filename -->I ~oot of flle•tnfo listl------------>-----------1 
func I __ letters I I I 

I I I 
lower me~ory ------------------------- <-- ftrst$f $1Sadr I 

I fileHnfo '!ntry I I 
(h4sh) -----<--1 I <----------------------! 

(collision) I I I 
-------> I 

·--------------------> 
last file$info entry I <- last$f$iSadr 

-----------------------· COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

I 
I 

unused by dsearch, I 
used by dsort I 
for indices I 

I 
I SER.# ______ _ 

-----------------------· 
lastSxf cb entry I <- x$1$adr 

I 
I 
I <-------------------

tirs t xfcb entry I 
-----------------------· 

un-usuable •emory I <- maxb 
higher 11e11ory 

dcl Cit j, ~$map$cnt> oyte, 
temp address; 

store$flle: procedure; 

., 

call moveCfinamelen • f$typelen, .buf$fcb(f$name)1.file$info.na•e); 
I• attributes are not in XFCBs to copy agoin in case •I 
I• XfCu caae f lrst in directory •I 

flle$1nfo.name(f$arc-1) = 
I• 

d$map$cnt = o; ,. 
i = Ii ' 

flle$lnfo.name(f$arc-1) and buf$fcb(f$arc)i 
0 archive bit if It ts 0 tn any dlr entry •I 
count kilobytes for current dir entry •I 

I• l or 2 oyte block numbers ? •I 
if dpb$word(blk$max$w) > 255 then 

1 = 2; 
do j = f$diskmap to f$dlskina1> + dislc11apLen - l by t; 



PL/H-86 COMP1LlR 

1 :>4 
I ':>5 
l '.>6 

B1 
158 
l ~<j 

160 
161 
lt.Z 

163 

164 
165 
166 

167 
169 

l IO 
I 11 
112 
113 
174 
115 
116 
117 
llll 
179 

180 
Ull 
l IJ2 

l IJ3 
lllS 
l IJ 1 
l IJ':l 

1<j1 
l'J2 
l ':l3 
l ':l4 
l 'JS 
1 ':l6 
l'H 
19!1 
199 

4 
4 
4 
4 
4 
4 
3 
3 
4 

4 

4 
4 
3 

2 
3 

3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
3 

2 
j 

4 
5 

6 
6 
6 
6 
6 
6 
5 
5 
4 

-
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end; 

t~mp = bufStchlj); 
if l = 2 then 

tem~ = tern~ 3r bui•fch(j•IJ: 
if l!ffiP <> 0 thnn 

d$m~µ$cnt = d$;111.,$cnt • li 

/;.. ,,or,I tluck n.Jc,!>~rs 

I'- -, 11 o c ,~ t e u 

if d$~dpkcnt > 0 then 
ao; 

call addJbyte 
c.tileiinfo.recs$l~ord, 

JS~ap$cnt * (apb~byte(blkmsk$b) • 1) -

C (12d - oufSfcb(fSrc)) and d~b•byte(blkmskib) 
); 

flle•lnfo.onekblocks = file$info.onekblocks • 
d$map$cnt * k$per$block -
shr( Cl2H - bufSfcb(fSrc)) and J~b•bytd(blkrusk$b), 3 ); 
I• t~eat each dlrdclory entry sePJratcly for sparse files •I 

,,, 
,., 

I• if copied to sin9le density dl~kettn 1 the nu~ber of lkblocks •I 
file$info.kbytes filelinfo.kbytns t d$mapScnt • k$per$block; 

end; 
end; 

if buf$fcb(f~drvusr) <> sfcb~tvpe then Jo; I• aon"t put SFcn·s ta table •I 
if not hash$lookiup then /* not in table already •I 

I• hqsh$entry ls where to put adr of new entry •I 
do; I• copy to new position in file info array •I 

if (temp := ~ult23(fllesSfound t ()) > xStSadr then 
return(false); I• out of memory 

if (temp < firstSfSt•adr) then 
return(false); I• wrup around - out of memory •I 

f$lSadr = (lastSfSiSadr := lastSfS1$adr t size(fileSinfo)); 
filesfound = filesfound t li 
call move(fSnaffielen t fStypelen, .bufSfcb(fSname) 1 .flle$lnfo.name); 
flle$info.usr = bufSfcb(fSdrvusr) und 0th; 
fileSlnfo.onekblocks,file$info.kbytes 1 flleSinfo.recs$lwordt 

fileSlnfo.recsShbyte, flle$info.xSiSadr,file$info.hashSlink 
hashlentry = f$1Sadr; I• save the address of fileSlnfo 

o; 
•I 

end; I• zero totuls for the new file ., 
en di 

'* else hash$lookup has set f$tiadr to the file entry already ln the •I '* hash table *' 
if sfcbs$present then do; /t SciVe sfcb,xfcb or fcb type Info •I 

if (buf$fcb(f$drvusr) qnd xfcbJtype) = 0 then do; 
if bufSfcb(fSdrvusr) <> sfcbStype then do; 

end; 

lf buf$fcb(f$ex) <= dpb$byteCextmsk~b) then do; 
I• first extent? then store sfcb info into xfcb table •I 
if last$f$i$adr t size(fileSinfo) > xSi$adr - size(xfcbSinfo} then 

return(false)i '* out of m~mory *' 
x$1Sadr = xSl$adr - size(xfcbSinfo); 
call move(9,sfcbJadr 1 .xfcbiinfo.createJ; 
fileSinfo.xSiSadr = x$i$adr; 

call storeSfilei 
end; 

end; 

') 
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2UO 
201 
202 
204 
205 
206 
201 
20IJ 
209 
210 
211 
212 
2U 
214 

215 
216 

211 

2111 
219 
220 

221 
2a 
223 

224 
lL5 
226 
2l1 
2Lll 
229 
230 
231 

232 
233 
2j4 
235 
236 
237 
2311 
239 
240 
2'tl 
242 
243 
2't4 
245 

3 
2 
3 
4 
4 
4 
4 
4 
4 
4 
3 
3 
2 
2 

1 
2 

2 

2 
3 
3 

2 
2 
2 

2 
2 
2 
2 
2 
3 
3 
3 

2 
2 
3 
3 
3 
j 

3 
4 
4 
4 
4 
4 
4 
5 

end; 
else do; I• na Sf(L"5 pre~ent •I 

if {buf$fcb(tSdrvusr) und xfcbStypa) <> 0 th~n 10; I• XfCR •I 
if last$f$1Sadr • size(file$info) ~ xlil~dr - sizc(xtcb,inf1} then 

return{ L.1lse); I* out of r1,emory 
x$i$adr = x$l$adr - size(xtcb$info)l 
call move(H 1 .buf$fcb(xf$create),.xfc~tinto.create); 
xfcb$info.passmode = but•fcb(xfSpass~od~); 
filP.$tnfo.x$i$adr = x$iSadr; 

end; 
else call store$flle; 

end; 
return(true); 

end store$file$info; 

I• raust be a re~ular fcb then •I 

I• Module Entry Point •I 

getifiles: procedure public; 
dcl dent byte; 

I• with one scan through directory get 
I• files from currently selected drive 

last$f$i$adr = firstSfii$adr - size(filelinfo); 
I• after hash table '* last$f$i$adr is the address of the hlyhest tile info record '* in 11e11ory 

do dent = 0 to hash$table$slze - 1; 
hashStable(dcnt) = O; 

en di 

'* lnlt hssh table 

x$Uadr = maxb; I• top of mem, put xfcb tnfo here 
ca 11 buseSdpbi 
dir$label,filesfoundt used$de = o; 

t/ 
•I 
•I 

•I 

•I 

., 
*' 

•I 

., 

fcb(f$drvusr) = ·1•; I• match all dir entries *' 
dent = search$flrst(.fcb); 
sfcbSadr = 96 * .buff; I• determine if SfCB"s are present •I 
if dir$type = sfcb$type then 
do; 

sfcbsSpresent = truei 
used$de = shr(l•dpb$word(dtrmax$w) 1 2); 

end; 
else 

sfcb s$present = false; 
do while dent <> 255; 

I• count all sfcb"s once •I 

buf$fcb$adr = shl(dcnt and llb,5)•.buff; I• dent mod 4 * 32 •I 
if sfcbs$present then 

sfcb$adr = CJ1 • (Jent * 10) t- .b1.1ffl '* SFCB time t r!<,te stamp adr •I 
if {buf$fcb(Hdrvusr) <> deletedhype) then 
do: 

if {buf$fcbCfidrvusr} <> sfcb$typm) then 
usedide = used$de t 1; 

if buf$fcb(f$drvusr) = dirlabelStyµe then /* dtr label ? •I 
dfr$label = buf$fcb(fSex>; I• s~ve label tnfo t/ 

else if match then 
doi 

if not store$f ile$lnfo then I• store fcb or xfcb info •I 
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246 5 
2't 1 6 
l'tU 6 
2't9 6 
Z!>O 5 

Z52 _J 

l!>3 3 

254 2 

2!>5 l 
256 2 

2!>1 2 
258 3 
259 3 
260 3 
261 2 

lbl 

do; '* out or s~dce •I 
cd 1 pr int ( • c· 0 u t 0 f It,, !li:) r v •• r. r • l t •• 'l • ) ) ; 
r.,turn; 

end; 
endl 

end; 
l•ca 11 break;*' 
dent = search$next: I• to next ~ntry in directory •I 

end; I• of rlo khile ucnt <> 255 •I 

end getSftles; 

searchSinit: Procedure public; '* calleu once fro~ ~~in.plM •I 
if Cfirst$Ul$._,dr := (.h'lsh$table t- st.i:e(h<1shSt;,ble))) t- size( fllef-info) 

do; 

end; 

> maxb then 

call print(.("Not tnough He•ory" 1 cr 1 lf,·~·)); 
call ter1aln:ite; 

end search$init; 

end s.earch; 

P~GE 11 
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6't OOOOH BASEOPB. PROCEDURE £Xff.Rf<,,LU6) S TACK=OOOOH l.2t. 
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bl t:X HISKU. LlTt:ULLY l 1l ') 

4 OOOOH l F. . . . . . . . . !IYH f> A;{ A 1-11:: I;:;{ '> 
1 000011 1 F. . . . 0¥H P~Rl'i~dr.< 8 

lU OOOOH l f. . . . . . . . . f\YTE PA><f1Hf.1f.< 1 I 
'- fALSE. LIHRALL Y 'Jlt 102 107 1 31 141 17.2 174 192 .?05 232 

20 fARC . . U:TtRALLY l4fl 
J OOOOH 33 t'CS. . . BYH ARkAY(J1) LXff1t:l~L(O) 22 4 225 

75 000411 2 f-Ct:AOOitESS . WORO PAIO\tltHI\ AIH llrl A TIC 76 11 
20 fOIRSYS. LlHRALLY 
20 f-OISK"!AP . . . . . LIT<:RALLY 1~) 

20 fORVUSR. . . . . . LITERALLY JUO UJ 167 178 lU~ 187 202 L24 l.J1 l3'1 l't l 
20 FOitVUSRl LUER ALLY 
20 FEX. . . LITl:RALLY lJ'l 242 

2 ff . . . LI TE RALLY 
119 OOOIJll 2 f-IAOR. . WORD P Uil UC 8 'I 130 132 133 136 137 l't 0 1"7 148 162 

163 164 17 5 i 71 178 119 180 l'l5 209 
8 ') OOOOH 23 fILEINfO S TRUC JURE B.\SEOCFI .~OR) 133 136 137 147 146 162 163 164 

115 177 178 179 191 195 204 209 217 256 
1 ') 000211 2 FILESFOUIW . WORll P IJSL IC 171 116 223 
211 OOOOH 8 fitm . . . . . STRUC fURE EXTERNAL{ I I) 114 116 I 18 
l5 flNDSTRUCTUR£:. LITERALLY 28 
35 OOOOH 2 flNFOINOcl' . . . . WORD PAR AME TFR J6 
87 f I NF OS TR UC JURE . . LITERUL Y 119 COPYRIGHT© 1981, 1982, 1983 89 0006H 2 flRSlflAllR . IWRLI PlJIJLlC 173 217 256 
H OOOOH 1 FIRSTPASS. . . . . OYH EXTERN11L(7) 109 DIGITAL RESEARCH 
20 FNAHE. . LITERALLY 115 124 133 147 117 P. 0. BOX 579 lO FNAHE2 LI Tt:RALL Y . 

PACIFIC GROVE, CA 93950 48 OOOOH 2 FNAHEAOR . . . . . WORD PARAMETEk 4 ') 
20 FNM4£:U:N . . LITERAi.LY 124 lB 147 177 

L fOREVfl{. LITERALLY SER.# 
122 OOIIJH 1 fOUNO. BYTE 131 1J2 134 

20 FRC. . . LITHALLY 16? 16 3 
20 FR REC • . LIH:RALL Y 
20 fRRECO . LITERALLY 
20 FRll. . . LITERALLY 
20 fSl. . LITERALLY 
LO fTYPf:. . LITERALLY 
20 fTYPC2 . L!TcRALLY 
20 fTYPHlN LITE!lALLY 12 4 133 147 177 
15 OOOOH l GETALLOTRENTRIES . BYTE EXJEK1~AlC8) 101 

215 043AH 2Jlt GETFIU:S . . PROCEDURE PlJl\L IG ST 1.CK =0016H 
120 000011 2 HASfiEN TRY. . WORD llASEOCHASHENTRYAOR) 180 
llO 0012H 2 HI\ SHEN TRY AOR WOR[) 120 IL 9 1J6 JdO 
llL OOICH l HA5111NOEX. . BYTE 123 125 121 128 129 130 

8 ') 0013H 2 HASHL IllK . . WORO Hf:MBiR(F[LtlhFO) 136 137 179 
lll OH6H 189 HAStlLOUKUP . PROLEDUKE UY Tc :; r ~CK =UOOrn 169 
120 OOOOH 256 HASUUtlLE. . WORD ARKAYC 12il) AT 129 130 219 256 
120 HASHT ABLE SlH. LlHRALL Y 120 128 218 
122 OOIAIJ 1 I. BYTE 124 12 5 

')9 0019H 1 I. . IHTt 100 105 109 110 111 112 113 115 
'H 0018H 1 I. . . . . . . RUE 92 ')] 

14~ OOJOH 1 1. . . . RHE 150 152 153 155 
14~ oouu 1 J. . . . llYTt t 5 j lH 156 

11 'J OOOtti 2 KB YT ES . WORO 11E:'IBl:'R ( F !I. E INFO) 164 179 



PL/M-!16 COMP 1 LtR SD lR - Scl\1<Cil f-01{ r- l L! s p ;;r.; l 1 't 

63 000011 t KPER&LtlCI\. . fHTi: LXftcrl::<L(?') 161 164 
H9 OOOAH 2 lASTFIAOtl. . OJ[]){!} t'UJLl( 115 l 'Jl 2 O't 217 
':10 OOOllH 1 lEllGTH . ~J YTL PA~;,,1,: Er: riU r tl f g l LC 91 n 

2 Li' . . . . . . . . LlftRALLY 241 L'58 
L LIT. . . LlllqALLY 2 LO LI. n 23 24 2., 21 6?. 87 Bil 

120 
':IB OOHH ?. 00 '41\ ICH. . P.~OCUllJKl avr:: r'llt!LIC S l ALK=OOOCll 243 

j 000011 2 MAXB . . IJURD t:Xfi',HJAL( 1) 2L I L56 
26 llAXS[AxCllF1U:S . . L lT E.ULL Y 30 

OOOOH "!EMORY . Otlt Al~R~ Y( 0) 1?0 
4 OOOOH 110141 PxOCfOUM EXTICRNAL( J) STACK,,OOOOH 
7 OOOUH 110:a . . PIUJCEOUKE H 'iT t: t X lFIW/1L( 4) STACl<=OOOOll 33 13 77 80 

10 OOOOH llON3 . PROCEDURE: 11.JfW lX Tl: .{Nf>l( 5) Sf ACK= 000011 
MOVE . . BUILT IN 147 177 194 i.01 

35 OOOOH MULT23 . . . . PROCEOlJKE ~/UR ii tXTE!WALC16) S r ACK = 0 0 0 CHI 171 
!19 000111 8 NAME . . . . . . . !IYH ARHY<tl) HtMUERCfIL[JNrO) lB 147 148 177 
JU OOOIH 8 1Ud4E . . DYTi: ARRAY( J) MLMJ[l{(SEAHCH> 115 
28 OOOt>H l tWNXFC Ii. !Int:: liEM'if:R(i' lflu) 

2 NOPAGEM~uEOFfSt:T . L ITlRALL Y 
~3 OOOOH 2 NUH. . . . . . . . WORO PAR rHIE I L'fl 54 
56 OOOOH 2 ~UMB . . . . . . . llUR I> PARA ME Hit 51 
2':J OOOOH 1 1WHSEARCliFHt::S . . !IYJE EXTflUl.tLCl 2) 111 
62 Oft'S £T W. . . . . . LITERALLY 
89 GOOCH 2 OtllKtlLOCKS . . . . WORI> H£11JEIHl'ILE!Ni'U) 16 3 119 COPYRIGHT© 1981. 1982, 1983 

2 PA&ELENOffSET. . . LITERALLY DIGITAL RESEARCH 
6'J OOOOH 1 PAR AM. . BYTE PARA Hf. IiR 70 
66 OUOOH 1 PARAl4. . . . . . . llYTE ?AKAHt iER 67 P. 0. BOX 579 
21! 0004H 1 PA SS . . . . . . . I\ YTE MEHRER Cf lNO) PACIFIC GROVE, CA 93950 
21 PASSLEN. LITl:RALL Y 
89 0008H 1 PASSl'IUOE BYTE HEHAERCXFCBihfO) <:08 SER.# 
44 OOOOH POl:CIHAL PROCEl>lJRl: EXTtRNAL(l9) STACK=OOOOli 
23 PMOELETE l!Tl:RALL Y 
23 PH READ . lITtRALL Y 
LJ PHWRITI:. LITERALLY 
44 OOOOH 2 PREC . . WORD PARAMETER 45 
38 OOOOH PR INT. . PROCEDURE EXTC:RNALCl 7) STACK=OOOOH 247 256 
41 000011 PR INTCllllK. . PRUCE[)URE EXfl:RNALC18) STACK"OOOOll 
48 OOOOH PR J.NJFU. . . . . . PROCEDURE EXT£RNALC20) STACK,,OOUOH 
32 000011 IS REAOCHAR . . PROCEOURE BYTt STACK=OOOBH 
!19 001<:11 1 RECStll3 YH. . BYTE HEMfllRCFILl:INrO) 179 
119 OOlOH 2 RECSLIJOR O. . llORO liFMB f:R(F ILEINfO) 162 179 
211 0002H 1 RO . . BYH: HEl1UtR(f lNO) 
28 0003H 1 RW . . . . . BYlc MEMflERCF lflO) 

l OOOOH SEAROI . . . PROCEDUkE STACK= OOOOH 
JU OOOOH 130 SE ARCtl . . . . . . STRUC JURE AKRAY(lO) F X TE RIHIL(l 3) 112 113 115 
7'.> OOll:H 16 StARCUfJRSI. PRIJCEDURE flYTt PUBLIC STALK=OOOAli 2?5 

L~'.> 0'>24H JO SEARCHllH T . PROCEDURE PlJiiLIC ST ACK,,000611 
19 002tll 1S SEi<RCHNE XT . PROCEDURE IHTE PU Ell C STACK=OOOBH 252 
21 SE AR CH ST RUL TU Rt. . LlltRHL Y 30 

L SECTORLEN. . LITERAi.LY 
!14 llOOOH SUV EC . . . PROCEOURE f)( TL:RliAL C 30) STACK,,OOOOH 1 o~ 110 
ll':I OOOCtf 2 SFCIHOR. . . WORD 89 194 226 227 236 
11 'J OOI7H 1 SFCB SP RES f IH BYTE llU 2L9 ,t_;,L 235 
24 SFCflTYl'E Ll TERALL Y 167 107 227 239 

SUL. . . llUIL TIN 2J4 
SUR. . . BUIL TIN 163 LJO 

~ ') 000011 SlllOd Y TE . . . . . PROCEDURE EKTlRNALU't) STACK.=00001! 



PL/ll-tl6 l.Ollf'!LER SO IR - St: ~.tC11 hn r f L [ 5 

SlU . . . . . 
62 SP HI . . . . . 

146 IU3!HI 25B S TLJKLF IL l. . . . . 
144 02031! 309 ST llR EF LL l I ;ff 0. . . 

'H OOOOH 1 STR 1 . . 
90 o a 0611 2 STRlAOR. . . 
'H 000011 1 STR2 . . . . 
'JO OJ04fl 2 STR2ADR. . . 
J8 000011 2 H«IUGr.Oi<. . 
lil OOOlfl I SE. 

2 TAb. . . . . 
145 001411 2 ffllP . . . . 

99 OOIOH 2 THtP . . . . 
82 OOOOH TE R~ IN~Tt:. . 
'i6 000011 2 TOTAL fl . 

2 TRUE . . 
8'J OUO'JH 3 TY PE . . 
30 000911 3 TYPE . . 
69 000411 4 UPOA TE . . . 
18 OOOOH 2 USEOOE . 
ll 'J OOOOH J USR. . . 
16 OOOOM 2 USkVEC TOR. . 
44 OOOOlf 2 VAL. . 
84 OOOOlf I VALUt. . 
84 OOOOlf 2 VE' C. TfJR . 
2il 000'.llf 1 XfCll . . . . . . . 
ll'J OOOOlf 9 XFC!\INFO 
21 XfCBTYPE . . . . . 
21 XFCREA TE . . 
21 XFPASS . 
21 Xf P~SSMOOE . 
Ll XfUPOA TE 
tl 'J OOOlli 2 XIAOR. . . . 
8 'J 0015tl 2 XIADR. . . . 
lltl XINFOS TR UC TURE 
44 OOOOlf 1 ZSUP . . . . . 

IWUULI: INFURMATIO'i: 

l.UOE AREA SIZE 0542U 13460 
GUN:,TMH AREA SIZE 002411 J60 
VkR!Ai:!Li:: AREA SHE 0021H 330 
MAXI HUH ST AC I( S Ill:: 0016ii 220 
552 LINES Rt AO 
0 PKUGRAH ElROR{S) 

l:NO Ot- PLIM-66 C!lHPILAfION 

'.·llJ IL T 1f, 
LUC:~.1LLY 

11~ l~l l~J 204 ?~6 ~17 ?~6 

197 211 
PROCEJUkE ~YT~ ST~C~=0012H ~~5 

RYT~ dnSlO(~fd'~Dd) nRaAYll) 'l1 
~Ok!) l'AdA"Erfd AUro~~TIC 'll 93 
BYTc HASEUC~Jd?~Ok) ~R1hY(l) 93 
\.lilR!) PAR .\i~E IC:t< ;\IJfOMAT !l.. 'll 93 
WORD P,\H.~;;( Tt.t j<J 
BWTi MfriRfRCFl~D) 

Lllll{ALLY 
WDR!) 154 1~6 157 Ifl 17l 
MURO 104 105 106 
PROCEUURE lXT(RhftL{2'l) STACK=OOOOH 259 
WJRll PARA'IEEI\ 57 
LlTt•ALLV J6 llJ 134 142 213 22'.I 
one. ARRAY( j) Mt 1rlER(FJLEINr0) 
BYTi ARRAY{3) M[MUERCS~ARCH) 

BYTE ARRA1C4J MtM~ERCXFCHlNfO) 

WORD PUrlLIC 223 230 240 
BYTE ME~BER(rfLETuFO) 133 118 
WOR!) tXTEkNAL(9) 106 109 
WORD PARAMETER 45 
Bl'Jt PAaAHETER 85 
WORn PA~BHEfEk 85 
BYTE HEHBERCF1~0) 

SJRUCfURE BASEO(XIAOR) I'll 193 194 204 
LITtRALLY lB'i 202 
LITERALLY 207 
LITL'lHLY 
LITiRALLY 208 
LITtltALLY 

COPYRIGHT© 1981, 1982, 1983 
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SER.#-------

206 207 208 

WORU PUBLlC 89 171 191 193 194 195 204 206 207 208 
209 221 

WORD HEMDERCFlltINFU) 179 l'.15 £09 
LITERALLY 89 
OVTI: PARHH: rm 46 
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PL/M-H6 LOMPILcR sorn - siJ~i ,;.1u11u: 

J.SJ.S-11 Pl/M-8t.. v2.o COilPIU Ill.JN ik /illlllJL~ ):JL' I 
UHJ~LT MUOULl PLAClO I~ SJRT 
LUnPlLEH Ii\iVOKEO BY: :ro: SdRf.l'Lli Df 11Uu }'\Jtl.HSURI> l]o'li.t:lli()) AfU::F 

2 

) 

4 
5 

6 

7 

II 

9 

1 
2 
L 

1 

ititle c·suTR - ~ort 1odule•J 
sort: 
do; 

I* surt uoJule for extenu~J uir ~/ 

$include(comlit.iit) 

aecl .. re 
l i t 
de 1 
true 
false 
boolean 

liter<tlly 
1 it 
Ii t 
lit 
1 it 

'literally·, 
'declare"• 
·otth·, 
• 0 •• 

forever l lt 
er lit 
lf Ii t 
tub l l t 

•byte·, 
·whil1> true•, 
·13·, 
"l 0 • t . '} .. ~ %olv~f~r©°1~1, f 9a9. 19~f 

ctr le lit • 3 •• 
·1l·, 
·1ch·, 
·2ch ·, 
·i;u1·; 

DIGIT AL RESEARCH 
ff 
Pilue$l.in$offset 
nopage$mode$offset 

1 it 
1 it 
1 i t 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

I sectorlen l it 

print: procedure(stri'lor) external; 
dcl str$adr address; 

I• in util.µlm •I 
SER. # t C_ - J 0 4 

end print; 

dcl sort.id boolean public; I• set by this moaule if successful sort •I 

$1nclude(finfo.lit) 

I• file info record tor SDIR - note if this structure chanyes in size •I 
I* the multXX: routine in the sort.plm module must also change •I 

aeclare 

declare 

f$fnfo$structure lit •structure( 
usr byte, name (0) byte, type (3) byte 1 onekblocks addresso 
kbytes address, recs$lword address, recs$hbyte byte, 
hashllink address, x$t$adr address)"; 

xSinto•structure lit "str~cture ( 
create (4) byt~, 
updilte (4) byte, 
passmod'! byte)·; 

buf$fcb$adr ilddress external• I• index into directory buffer •I 
buf$fcb oased buf$fcb$adr C32) byte, 

I• fcb template for dir •I 

-
? .•. L c 



PL/M-86 LOMPlLtR snrn - ').Hj ·:·10tHE 

10 1 
11 2 
12 2 

13 2 

14 1 
15 2 

16 2 
11 3 
18 3 
19 3 
LO 2 
21 2 

22 

l3 1 
L4 2 

25 2 

Lil 2 
29 3 
32 3 
H 4 
j5 4 
36 4 
";;1 5 
jfl 5 
39 6 
1,0 6 
41 6 
't 2 5 
43 5 
44 6 
't 5 6 
46 6 
't1 5 
41! 5 
51 6 

I* lndic.,s Into fil;~Sinto drrCJy "' 
fileSinf~ ~1sed flilddr f5infoSstructure 1 

midSddr dd.Jress, 
midltllc•Info b1sed mld.ddr f£infutstructure; 

mult23: procedure(inuex) address public; 
dcl index address; /* return address of fileSinfo numoered bv index •I 
return shl(index1 4) + shl(index,2) t shl(index 11) t index + first,fSi•actr; 

I* index * size(filelinfo) t base of fil~linfo arr~y •I 
end 1nuH23; 

lesslhan: procedure( str1Sadr 1 str2$adr) boolean; 
dcl (l1cl1c2) byte1 I• true lf strl < str2 "' (str1$adr 1 str2$adr) address, 

strl based str1$adr (1) b~te 1 
str2 based str2$adr (1) byte; 

I• sortin9 on name and type field ~/ 
I• only, assumed to he first in •I 
I• file$info r~cord •I 

do i = 1 to l l; 

end; 

if (cl:={strl(i) and 7fh)) <> (c2:=Cstr2(i) and 1th)) then 
return(cl < c2)i 

return( false); 
end lessthan; 

dcl f$i$indices$~ase address public, 
f$i$1ndices based fSilindices$oase (1) addr~ss; 

qsort: proc~dure(l,r); I• no recursive quick sort, sorting largest •I 
dcl (1 1 r 11,j,temp) address,/• partition first •I 

stacksiz lit •14•, I• should always be dDle to sort 2 ** stacksiz •I 
stack (stackJslzl structure Cl address, r address), 
Sp b11te; 

sp = O; stack(O).l = J; stack(O).r r; 

do whl le Sp < 5ldckSslr, - l; 
l = stack(sp).I; r = stack(sp).r; sp 
do while l < r; 

sµ - i; 

..... 

1 = It j = r; 
midSidr = mult23(f$iSindices(shr(l+r,l))); 
do while i <= j; 

f$i$adr = uult23(f$1$lndlces(i)); 
do while lessthan(f$i$adr 1 midtadr); 

i = i • 10 
f$i$adr = mult2]{f$1$1ndices(i)); 

end; 
fSiSadr = uult23(fS1Sindices(j)); 
oo wilile lesstnan(mtd$adr 1 f$i iddr)t 

j = j - l; 
fliSadr = mult23CfSiSindices(j)); 

end; 1 

if I <= j then 
do; temp = f$i$indices(i); flilindices(i) 

fSiSindicesCj) = temp; 

..... ~ ~ ..... ...... ...... 

f$i$indlces(j); 

~ - l ~ ...... 

P~Gl 
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:>2 6 
':> 3 6 
55 6 
':>6 5 
57 4 
5 tl 4 
(l 0 5 
64 6 
65 'i 
66 5 

61 4 
69 5 
13 6 
/4 5 
/5 5 
16 ,, 
17 3 
78 2 
7'1 2 
uo 2 
Ul 2 

bl I 
lj] 2 
ll4 2 
us 2 
ti6 2 
ll7 2 
UB l 
ll'l 3 
'JO 3 
':ll j 

':12 2 
'JJ 3 
'J,, 3 
'JS 2 
'J6 2 
'JI 2 

'JB 1 

l = i • lj 
i. f j > 0 then j - I i 

en.Ji I* ,.tdle i 
ifj-l(r­
doi if i < r th<in 

< = j *I 
then I• whirh µ~rtiti~n is lar)er •I 

do; .~p s:; • li st8ck(sµ).l = Ii ~tuck(sp).r = r; 

r = ji I• continue sorting l~it partition •I 

else 
doi lf l < j thefl 

en J; 

Jo; sp 
end; 

::: i; 

sp t li sLack(sp).l = li stdck(sp).r = j; 

I• continue sortinJ right partition •I 

tincH I• while l < r •I 
end; I• while sp ( stJckSsiz - 1 •I 
if sp <> 2:>5 then 

call print(.(cr,1f 1 lf 1 'Sort Stack Overtlow" 1 cr,lf 0 "~')); 

else sorted = true; 
end qsort; 

sort: procedure public; 
dcl i address; 
f$1$indices$base = llst$fSi$adr • stzeCfileSinfo); 
if filesfound < l then 

return; 
if shr((k$i$adr - fli$1ndtcesSbase),l) < filesfound then 
Jo; 

end; 

call print(.("Mot Enou1h HeMorv for Sort",cr,lf,"$')); 
return; 

do i = 0 to filesfound - t; 

COPYR:GtlT © 1981. 1982, 1983 
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f$i$indices(1) = ii 
end; 

I• tniti~lize f$1$indtces •I 

call qsort(0 1 filesfound - l); 
sorted = trua; 

end sort; 

end sort! 

I} .· r ( ,,..,1. 
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CR US S-1U:f t:RENCt LiiTlllG 
-----------------------

Otf N llOOR SIH Nl\.'tE, AT I!< fllJTtS • f,N) RU t ,l. t: ii r. L S COPYRIGHT® 1981, 1982, 1983 -------------------------------- DIGITAL RESEARCH 

l. uOOU:llN. L HEilALL Y 6 14 
P. 0. BOX 579 . . . . . PACIFIC GROVE, LA 93950 9 OOOOH 32 BUfFLO . . . tHrt !l!I srn c !lUFr£.rl r.u R > ;.RflAYCJ2) 

9 OOOOH l. ilUffCttAOR. . . . . wORO EJ(TlR·~AL(l) ') SER.# 
l'> 0046H I Cl . . . ilY TE 17 1 li 
l'> 0047H 1 C2 . . . . . . . . OYIE 17 16 

L CR . . . LIHilALU 79 fl'l 

2 CTRLC. . LITERALLY 
l. OCL. . . LIT ER ALL 1 
2 FALSE. . L ITEIUILL Y 20 
l. ff . . . LITEKALLY 
9 000011 2 Fli.OR. . wllRD EXTERNAU.d 9 H 38 40 42 43 45 

22 OOOOtl 2 fl IllO I LES. . . . . WOKO BASEOCFllNOICESHASEl llRRllY(l) J5 37 40 42 45 49 
so 51 93 

2£ OOOl.H 2 fliNOICESOASE. . . WORD PUBLIC 22 35 37 40 42 45 49 50 ') 1 84 
87 'J3 

9 000011 23 fTLE ItlfO . . . . . STRUGfURE llASEOCfIAOiD 84 
9 OOOOH 2 FILESFOU1W . . . . WORD EXTERi-lAL(6) 8'> ll 7 92 'JS 

1 FI NF 0 S TR tJCllJ HE . . LITERALLY ') 

') OOOOH l fIRSTFIAOR . wORO EXTERNllL(J) lZ 
2 FOREVER. . . . . . LITERALLY 
'J 0013H 2 HASHL Tt.K . . . . . WORD ~tHBERCHJOFILlINFOJ 

9 0013H l l1ASHL INK . . . WORD MiHBERCfflEINFO) 
} ') 004511 t I. BYTE 16 17 
24 0004H 2 i. . . . . . . . . WORO n 36 31 39 40 H 49 50 52 fl 59 62 

14 
IU 0041.H 2 I. . . . . . . . . WORD 92 9j 
10 00041f 2 INDEX. . . . . WORO P"RAMHER AUTUHAT!C 11 12 
24 000611 2 J. . . .IORD 34 36 42 44 45 41 50 51 53 54 '>7 65 

68 12 
') OOOUI 2 KBYTES . WORD HE H8ERC H IOF ILUNFO) 
9 OOOtH 2 KBYHS . WORD 14t HBER<fTLEI NF 0) 

2.3 000611 2 L. . . . WORD PARAMUt:R AUTOMATIC l. 4 l.6 29 32 B 35 57 68 
11 7't 

24 000011 2 L. . . . WORD 14tHBERCSTACK> 26 29 62 71 
') 000011 2 LAS Tfl AOR., . WORD FXHRNllL(4) 84 

14 002'>H 66 LESSrtlAN PROCtilURE BYTE STACK=0006H 38 43 
2 LF . . . . . LITERALLY' 79 8'J 

2 LT T. . . . . LITERALLY 2 7 a 24 
9 OOOOH 2 111DAD R . . . ,;oRD 9 )') 3!l 43 
'I OOOOH 23 HIOFlLl:INFO. srnuc TURE BASEU('IIO.\DR) 

10 OOOOH 31 11ULT23 . . . PROCEil URE WORO PUBLT~ STACK=000411 35 37 40 42 4') 

9 OOOlH a NAME . . . . dYTE ARRAY( S) NEM&~R(Ml~flLElNfO) 
'I ooorn a NAliE . . . . BYTE ARRAH3) MEHRERCflLEINFU) 
2 NQP~GEMOOEOFfScT . LITERALLY 
9 000£.11 2 ONlKBLUCKS . . WORD HiHBERCHtUFILETNFO) 
9 OOOCB £ 0Nl:K3LOCKS . . wORD MEM3ERCfILEINf0) 
2 PAC.ELENOfFSE T. LITER ALU' 
J 000011 PR INT. . PROGt'.HJRt lXTEKNALlO) ST ,\CK=OOOOll 79 89 
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fj 0004H 2 R. . . . . . 
24 0002H 2 H. . . . . . 

9 0012H l RECSH\HTt. . 
<J 0012H 1 REC<ih!'YTt. . 
<J OOlOH 2 RECSUHJRU. . 
9 OOIOH 2 RECSLIJllRO. . 
L SfCJ[JRLEN. . 

SHL. . . . . 
SHk. 
SIZE . . 

1 OOOOH SORT . . . . 
!!2 OlDCH 102 SORT . . 

6 OO't4H 1 SOR TEO . 
Z4 004!Ht 1 SP . . . 
Z4 OOOAH 56 STACK. . . . 
24 STACKSll 
15 OOOOH 1 STIU . . . . 
14 0006H 2 STRlAOR. . . . . 
15 OOOOH 1 STR2 . . 
14 0004H 2 STR2A0k. 

3 OOOOH 2 STRAOR . . . . . 
2 TAB. . . . . 

L4 OOOdlt 2 TEMP 
2 TRUE . . 
'J 0009H 3 JYPE . . . . 
9 0009H 3 TYl'E . . . . . . 
<J OOOOH 1 USR. 
<J OOOOH 1 USR. . 
9 0015H 2 XIAOR. . 
9 00151f 2 XIAOR. . 
'J OOOOH 2 XIAOR. . 
Ii XJt.FOS TRUCTURE . 

HOUULt INFURHATIO~: 

CUDE AREA SIZE 
CON~TANJ ARtl SIZE 
VARIABLE AREA SIZE 
MAXIMUM STACK SIZt 
149 LINES REAO 
U PROGRAM ERROR(S) 

tNO Or Pl/H-86 COHPILAIION 

OZ42U 
00 J6 rl 
004'lH 
001211 

57Bil 
540 
nu 
180 

. 

. 

. 

. 

. . 

. . 

. 
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..tuo Pl.Pll."i'Tcl AlJft:'IMf iC 24 n jO l" l4 l) °:) 7 , ., 
63 6'i 

w:rno lhP.'.d':'HCSf ~C~) 21 30 63 72 
dYTE 11 l 11 J t: K ( »I I 'l r l L d ~ l ,- u) 
3YrE '! Uill f:!l(f ILE i 'li D) 
.JO.~O '! l 'F~ (KU'; mi: IL.: T rift)) 
\.lllt<O llcMfiEK(•-ILf Iiif-,l) 
LITERALU 
bUIL TIN I<.' 
llUIUTli 1~ 87 
BIJIL rIN 34 
PRUCElllJIU: STilCK= OOOOH 
PROCl:!JlJRc PU\3LTC '\JllCK=00121l 
BYH: P UBL TC tiO 'l6 
JVTE 25 2!.l 29 30 31 61 62 63 10 71 12 18 
STRUCTURt l\RROH14) 26 n 29 30 62 63 7 l 72 
LITEkALLY 24 LR 
BHE llASto(SHlAlJR) ARKAY(l) 11 
llORO PARA"ll:TLR AUTtHll\ TIC 1 5 l 7 
BYTE BASEOCSTR21\0R) ARKJ\Y( 1) 17 
WORO PARAMEfc;{ AJTOHATIC 15 17 
llORO PARAIHft.i{ 4 
LITERllLL Y 
WORD 49 51 COPYR!GllT '1J 1981. 1982, 1983 LITERALLY tlO % 
BYTE URAY( 3) MEMnLR(HJ!JFJLEINrry) DIGITAL RESEARCH 
dYrE ARRA't(3) ME~DLRCFtLEINFU) r. 0. BOX 579 BYTE ~EHBER(MfDFILtl"FO) 
8YTI: "EMllER(f!LEINFO) PACIFIC GROVE, CA 93950 
IWRO MEMllERCMIOFILtJ~fO) 

llOil.O HtHBERCfILEINfO) SER.# 
WORO fl( TfRNAL(5) ll 7 
LITERALLY 
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i::.J.S-ll Pl/M-86 v2.o rGl'iPILAfilHI Or ::OOUL[ l)J.Sl'tHY 
UBJt~r MOOULL PLACfO I~ OIS~ 

-
CUHPlllR INVUKLO av: :FO: OISP.FLH JEuUG uaJcCJ()iSP) UPfi~i/~(3) 

2 1 

$title {"SOIR - ~lspldy Files") 
display: 
do; 

I• ~tsplav Module tor SOia •I 

$include(comlit.lit) 

declare 
lit 
dcl 
tt"ue 
false 
boolean 
fot"evet" 
er 
lf 
ta!J 
ctrlc 
ff 
µa.;;e~lenSoffset 

nopage~modeSoffset 
sector-Jen 

SincludeCmon.plm) 

ltterallv 
lit 
lit 
ll t 
1i t 
ll t 
11 t 
ll t 
lit 
lit 
l lt 
lit 
lit 
Ii t 

"lite ru l! v ·, 
• d.!c l.;r e •, 
"Otfh", 
·n·, 
"byte• 1 

• ... hile true", 
"I 3 •, 
• 10 •• 
•9 .. ' 
·3·, 
"12., 
"lch", 
"2f,h", 
·12a·; 

I• definitions for assembly interface module 
declare 

-

fcb (3J) byte external, 
maxb address external, 
buff(l2~)bvte ext~rnal; 

I• default file control block 
I• top of ~emory 

4 1 
s 2 
6 2 

1 I 
8 2 
9 2 

10 l 
11 2 
12 l 

l 3 1 

14 

l~ 

monl: procedure(f 1 a) externul; 
declure f byte, a addt"ess; 
end mont: 

1Qon2: procedureCf1<1) byte external; 
declare f byte, a adJres;; 
end mon2; 

I• default buffer 

mon3: procedure(f 1 a) address external: 
declare f byteo a address; 
end mon3; 

dcl (cur$drv, cur$usr) byta ~xtern~l; 

dcl (os,bdos) byte external; 
Sinclude{vers.llt) 
declare 

bdos20 lit "20h", 
i>dos22 lit "22h" 1 

-

COPYRIGl;ff © 1981, 1982, 1983 
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16 
17 
JB 
19 
20 

21 

22 

25 

26 

<.7 

tB 

1 
1 
1 
1 
1 

1 

1 

l 

l 

1 

1 

1 

baos30 1 it '10h •• 
mpm li l ·o lh ·, 
Cpm86 lit 'l Oh·, 
rnpm!l6 1 it 'llh', 
ccpm86 lit '14h'; 

dcl usedide addrass nxtern~l; I• nuillher of ~~ed directory entries *' 
I~ date option fldS I/ dcl 

•.lcl 
dcl 
dcl 

e~ternal; I• nttriDutes oisplay fl~a •I 
dale\opt ~oolean eAternali 
dlsplay$attrlbutes boolean 
sorted boolean external; 
filesfound address external: 

$include (search.lit) 

declare 
ffnd$structure 
dlr byte 1 

lit 
I• what kind of file us~r wants to fina 

•structure ( 

.sys byte, 
ro byte, 
rw byte, 
pass byte, 
xfcb byte 1 

nonxfcb byte1 
exclude byte)'; 

declare 
max$searchHiles literally •10·; 

decl<Jre 
searchSstructure lit 'structure( 
drv byte, 
name(8) byte 1 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER.# -------
type(3) byte 1 

anyftle boolean)•; I• match on any drive if true •I 

dcl find findSstructure external; 

dcl format byte external, 
pa~eSlen address external, 
message boolean external, 
formfeeds boolean extern~l; 

Sinclude(format.lit) 

I• format ls one of the following •I 
/t page size before printing new headers ti 
I• print titles anu mSJ when no file found •I '* use form feeds to separ~te hea~ers t/ 

dcl form•short lit ·o·. 
form$.size llt ·1·, 
formHull lit ';> ·; 

I• format values for SOTR •I 

dcl fileSdisplayed boole~n public 1nitial (false); 
I• true if w~ ~ver display a file, fro~ any drive or ~ser t/ 
I• used by matn.plm for file not found messa~e •I 

dcl dir$1abel byte external; 

$include(fcb.lit) 
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JO 

J2 I 

33 

decli.re 
fidrvusr 
ff.name 
fSnil me ten 
f Sty pe 
titypelen 
f $ rw 
f$airsys 
f $arc 
Uex 
f$;,l 
f$rc 
f$dl sklO<tp 
diskU1aplen 
f$drvusr2 
f$n:ime2 
f$type2 
f~rrec 

f$rreco 

$lnclude(xfcb.lit) 

declare 
xfcbHyPe 
xfipassn1ode 
xf$pass 
pass I en 
xf$create 
xf$upddte 

aecl<1rE: 
dlrl ab el type 
dlSpassword 
dl$acCE:SS 
dllupdate 
dl$makexfcb 
dl $exists 

dee L~re 
p111$read 
p111$write 
pm$delete 

dcl 

l i t ·o.' 
l i t • t • ' 
lit • 8 • , 

lit • 9 •• 

l I t ·3., 
lit •9·, 

lit ·10 • ' 
ll t • 11 •• 
l i t ·12·. 
1 I l • 1 3". 
11 t • 1 5 • , 
ll t · u •. , 
Ii t '16", 
11 l ·16., 
lit • 11 •• 
l i t ·2 5 •• 
lit •33•, 
11 t • H"; 

1 i t 'lOh'1 
lit ·12 •• 
1 it • 16 •• 
lit ·a·, 
1 it • 2 4 •• 
lit "l 8.; 

I• 
11 t '20h •• 
1 it ·12u·, 
lit "64', 
lit •32 •• 
lit "16., 
lit • 1 • ; 

lit '80h". 
lit •401i·, 
lit "20h"; 

'* Griv2/1J_ie1· Lyle ~/ 

I• fil~ n~~~ •I 
I• file n~H~ len~th •I 
I• fil~ tv~~ f!Pld *' 
I• typ~ l~nJth •I 
I• hi1h bit is ~/~attribute •I 
I• h&~h ~11 is uir/iys attritc1te •I 
I• hi·Jh hit ts ;irc;hive attriuc1te •I 
I• exteflt 
I• module byte 
I• record count 
I• file <li:>k OloiP 

I• disk tuc1p lcnJlh 
I• fcl>Z 

overt low 

I• Xl'C8 ,. identifier on disk 
I• Pass word protection 
I• XfCU password 
I• password len1th ,. cre<1tioo/access t 1 me 
I• upddte lime stamp 

directory lc.~et: specidl case 
I• lu~ntiff,,r on disk 
I• m<1sk s on data byte 

mode 

stulftp 

of XFCB 

I• pdS5~ord mode ot xfcb 

•I ,,, 
•I 

"' •I 

*' 
•I 
•I 

•I ., 
•I ., 
•I 
•I 
•I 

•I 
*I 

*' 

,,, 

buf$fcb$<1dr address external, I• index tnto directory Duffer •I 
buf$fcb based buf$fco$adr (32) byte, 

I• fcb templ<1te for air "' 

(fSi$adr,last$f$i$adr,firstSf$l$ddr) ~ddress external, 
cur$file address; I• number of file currently ~/ 

I• being displayed •I 

$lnclude(finfo.lit) 

I• file info record for SOIR - note if this structure changes in size •I 
I• the multXX: routine in the sort.plm module must <1lso ch~nge •I 

-
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J4 

J5 

J6 1 

1 

39 1 
40 2 
'fl 2 

42 1 
4J 2 
't 4 2 

't 5 1 
46 2 

41 1 
't8 2 

49 1 
50 2 
51 2 

!> 2 

!>3 l 

!>4 2 

55 1 

56 2 
57 2 

!>8 1 
59 l 

declare 
f$info$structure lit 'structure( 

usr uvte 1 na111e (J) t..yt"• typ<' ( .l) L'ft"• 011•;kulocks 'iddress, 
kbytes 3ddreSS1 recsSl .. ord auOl"!;SSJ r.~csild1yte Dl/lllt 

hashllink adJress, xSilddl" <1ddr~ss)'; 

declare 

dcl 

dcl 

xlinfo)structure lit •structure ( 
create (4) '>yte 1 

updc1te (4) byti: 1 

passn1ode byte)'; 

I• structurp of fil~ lnfo 
fileSlnfo Dased fSi$Jdr f$infoSstructure; 

xSiSadr 4ddress external, 
xfcbSinfo Oased x${$adr xSinfoSstructure• 

dcl fliSindicesSbase address external, I• if sorted then fSiSindices 
f$i$lnoices-based fSiSindicesSbase (1) aoJress; I• are here 

I• -------- Routines in util.plm ----~--- •I 

printchar: procedure (char) externali 
dcl char byte; 

end printchar; 

print: procedure (stringSadr) external; 
dcl strlngSadr address; 

end print; 

prlntbl procedure external; 
end prlntb; 

crlf: procedure external; 
end crlfi 

printfn: procedure(fnameSadr) external; 
dcl fnameladr address; 

end prlntfn; 

pdecimal: procedureCv,prec,zerosup) external; 

I• Oi 0 I) S ca 11 ii 9 

I• print value val, firld size = (loglO prec) 

declare v aduress, 
I• with leading zero suppression if zerosup 

I• value to print 
I• precision 

t 1 ., 
prec aodress, 
zeros11p boolean; 

pdeci11ali 
I• zero suppression flag •I 

end 

p3byte: procedure(byteJadr,prec}external; 
I• Print 3 byte value with 0 suppression •I 

•I 
•I 

dcl (byte3adr 1 prec) adJress; I• assume high order bit ts < 10 •I 
end p 3byte; 

add3byte: procedure (byte1$adr,word$amt) external; 
dcl (byte3iadr, word$amt) address; 

~I\(, t 
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60 

bl 
CJ2 
b3 

64 
65 
b6 

bl 
68 
69 

10 
/ l 

u 
13 
74 

75 
76 
17 

18 
79 

80 
81 
82 

83 

1 
2 
l 

l 
2 
2 

1 
7 
2 

2 

I 
2 
2 

1 
2 
2 

1 
2 

1 
2 
2 

I 

end <>ddJuyte; 

c1do)byteJ: proce;JIH'•· (byteJ$"1dr,byte.:I) c)(t.:rn_,J; 
dcl (bytel$aJr, byt~J) JJdr~~s; 

end ddd3oyte.:I; /* ;i<:lcl j byte 4u ~nt i ty t > ) uyte t nt.i l :,/ 

shrlbyte• procedure (bytc3$dCJr) extern~li 
dcl byte.:ISddr ~1Jrcss; 

end !i.hr3byte; 

I• -------- koutlncs Ill scdrch.plm -------- *' 
sedrch•first: procedure(tcb$iidr) b~t~ external; 

dcl fcb$<1dr adJress; 
end search$first; 

search$next: proceoure byte externdl; 
end se;,rch$nexti 

l•~redk: procedure external; 
end break; •I 

match: µrocedure boolean external; 
dcl fcb$adr address: 

end match; 

I• --------Other extern"l routines -------- •I 

dfsplaySti~eSstamp: procedure (ts$adr) external; 
dcl ls$adr address; 

end display$tlme~stamp; 

ter•inate: procedure external; 
end term in ate; 

mult23: procedure{index) address external; 
dcl index c1ddres,.; 

end mult21; 

I• -------- From dpbB6.plm or dpb80.pl~ -------- •I 

Sincl~de(dpb.lit) 
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I• in dts.plm •I 

I• in sort.pl~ •I 

I• indices into di!i.k p<1rameter block 1 used d~ parameters to dpb procedure •I 

dcl spth1 lit ·o.' 
blkshf1L lit • 2 •• 
blkmskU.1 l lt • 3 •• 
extmsk$1J lit . \ .. 
blkma,d ... lit • s •• 
dirmax$w lit "1., 
dirLlk$w lit • 9., 
chksiz lit ·11·, 
offset$w lit • 1 3.; 
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tl4 
ll~ 

116 

117 
118 
89 

YO 
<j l 
Y2 

'Jj 

~Jlt 

<j 5 
Yb 
'H 
'Jll 
99 

100 
l 01 

1 02 

103 

104 

105 
106 
107 

108 

109 
110 

11) 

112 
113 
114 
115 
116 

1 
2 
2 

I 
2 
2 

l 
2 
2 

l 
2 
2 
l 
3 
3 
2 
2 
2 

l 

l 

2 
2 
2 

2 

I 
l 

1 
1 
I 
1 
I 
l 

dpuibyta: proccJure (dpbiindex} byte Pxt•rn~I: 
dcl dpbSinu~x bytei 

end dpt$bytei 

dpo$word: procedure (dpb•ind~x) adJress extern~li 

dcl Jpb)index tytei 
end dpbSword; 

'* -------- routines and data structures lucjl to this moaule -------- •I 

directSconsoleito: procedure byte; 
return mon2(6,0ffh)i '* ff to stay Oown~nrJ compatable •I 

ena dlrectSconsol?$foi 

wait$keypress: procedure; 
declare char bytei 
char = dtrect$console$fo; 
do while char = o; 

COPYRIGHT© 1981. 1982. 1983 
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char = direct$console$loi 
en di 
if char = ctrlc then 

call terminate; 
end wull$keypressi 

declare global$line$count oyte initial(!); 
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dcl totalSkbytes structure C 
lword address, 

I• grand total k bytes of files ~atched t/ 

hbyte byte), 
totalSrecs structure ( I• 9rand total records of files matched •I 

lword address, 
hbyte byte), 

tota1Slk$blocks structure( I• how ~any lk blocks are allocatea •I 
lworJ adJress1 
hb~te byte): 

add$totals: procedurei 

call add3b~te<.totalSkbytes,fi1eSinfo.kbytes); 
call add3byte3(.lolalSrecs,.file$lnfo.recsSlword)i I• records in file •I 
call addJbyteC.total$lkSblocks1fileSinfo.onekblocks); 

end addStotals; 

dcl files$perSlin~ byte: 
dcl curlline ad~re~s; 

dcl 
dcl 
dcl 
dcl 
dcl 
dcl 

hdr (•) byte data ( • Na111e 

c·------------hdrSbars (~} byte data 
hdrSpu C•> byte data 
hdrSxfcb$bars (•) byte d~ta 
hdrSaccess (•) byte data 
hdr$create (•) byte data 

c • Pro l 
(. ------

Recs ~ttrioutes '"); 
------------$"); 

Update $"); 

--------------$"); 
l1ccess S "): 
Create t")i 

04/02/55 00:34 ., 

p ~-- fj l~ 6 
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111 

l!ll 2 
1 l'l 2 
lLO 2 
l 21 2 

1.a l. 
123 2 
1". 4 2 
\LS 2 
126 2 
127 2 
128 2 
129 2 
BO 2 
Bl 2 
1J2 2 
133 2 
1 JS 3 
l .:>6 j 

lH 3 
1J6 j 

139 2 
140 3 
I 'ti 3 
l't2 3 
I'd 3 
1"4 3 
145 J 
H6 3 
14/ 3 
1" ll J 
149 3 
150 3 
151 J 
1!>2 3 
153 3 
154 J 
155 3 
156 2 

157 l 
lSH 2 
159 2 
lbO J 
161 3 
162 3 
163 j 

164 3 
165 3 
166 j 

lbl 3 

lbll 3 

displaytfile$infu: ~r~cedure: 
I* Print filenawe.ty~ *' 

call printfn(.fileiinfu.name(O)); 
call prtntt...; 
call pdeclmal(fileSinfo.kbyles 1 10000 1 true); 
call printch1r('k'); 

cail printb; 
call pJbyte(.file~info.recs$lword,l); 
call prlntbi 
if rol( fl let info.name<fS•lir:>ys-1), l) then 

call printC.C'Sys$')); 
else call printc.c·o1rs·>>i 
ca 11 print!Ji 
if rol(fileSinfo.na~e{f$rw-1),1) then 

call printl.C'Ros•)); 
else call printc.c·Rws·>>: 
call printt..; 
if not dlsplay~attrlbutes then do; 

if rol(fileitnfo.nameCf$arc-ll 1 1) then 
call print(.(•Arcv $•)); 

else 
call prfntC.C • 

end; 
else do; 

$ .)) • 

'* '* 
I• 

I* 

UP tu 3? fit!'] - ll v t ,; s *' or 12,0001.'. *' 
records *' 
Type *I 

if rol(file$info.na•e(f$arc-l),l) then 
call print$char(•A•); 

I• arc bit was on in all •I 
I• dir entries *' 

else call printbi 
if rol(file$lnfo.name{0) 1 1) then 

call pr1nt$char('l'); 
else call printb; 
if rol(file$info.name(l) 1 1) then 

call prlntScharc•z•>; 
else call printb; 
if rol(file$info.name(2),1) then 

call prlntSchar(•3•); 
else call prlntb; 
if rol(file$lnfo.name(3),l) then 

call prfnt$charc·4•); 
else call printh; 

end; 
end dlsplay$file$info; 

displaySxfcb$infu: procedure; 
if fileSinfo.xSiSadr <> 0 then 
do i 

call µrlntb; 
x$iSadr = file~info.xSi$adr; 
if (xfcb$info.passmooe and pm$read) <> 0 then 

call prlntC.C'Read S'J); 
else if (xfcbSinfo.Passmode and pm$~rite) <> 0 then 

call print(.('Write $')); 
else if Cxtcb$lnfo.p1ss~ode and pmJdelete) ~> O then 

call print(.('Oeletei')); 
else 

call print(.('None $')); 
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lb9 J 
110 3 
111 J 
112 3 
113 3 
115 3 
H6 J 

U7 3 
llB 2 

119 

11!0 I 

llH 2 
1U2 2 
11!3 2 
JIH 2 

ltl6 2 
llHI 2 
JH9 2 
190 3 
l'H 3 
l '12 3 
l 9 3 2 
194 l 
l 95 2 
1 'J6 2 

l 91 1 
1 'J8 2 
1 'J9 2 
zoo l 
201 3 
202 3 
203 4 
204 't 
2 05 't 
206 't 

207 3 
2UB 3 
209 3 
210 3 
211 2 
Ll2 l 
213 2 
214 2 
215 2 

216 l 
l 11 2 
218 2 
219 2 
220 2 

SD~R - OlSPLttY ~•LcS 

c,, 11 printc; 
if {xfcb•lnfo.uµJdte(O) <~ U or xfct~info.upcul~ll) <> nJ then 

call Jispl~y,tim~st~rup(.xfcbtlnta.upaat~J; 
el:.e c:ill print(.(' l')); 

call printD; call printb; 
if (xfcblinfo.creat.COJ <> 0 or xfcbiinfo.creutACll <> 0) th~n 

CQll displa 1 $tlmestampC.xtc~&info.cre~t@(0)); 
I~ f.reate/~ccess •I 

t::nd; 
end display$xfcb$1nfo; 

dcl first$title boolean initial (true): 

display$tltle: proc~dure; 

if formfeeds then 
call prtnt$char(f f)i 

else if not tirst$tltle then 
call crlt; 

call prlnt(.("Uirectory For Drive $")); 
call prlntchar("A"• cur$drv); call prlntcharc·:•J; 
if bdos >= bdos20 then 

call print(.{' User$")); 
call pdecimal(cur$usr 9 10 1 true}; 

call crlf; 
cur$ 1 in e = 2; 
first$tltle = fulse; 

end display$tlllei 

short$display: procedure Cfname$adr); 
dcl fname$adr address; 
if cur$file mod files$per$llne = 0 then 

do; 

en di 

if cur$line aod pageSl~n 0 then 

end; 
else 

ca 11 crlt; 
call display$title; 
c<1ll crlf; 

call crlf; 
cur$llne = cur$llne • 1; 
call prlntcharCcurSdrv • "A•); 

else call printbi 
call print<.<": s·>>; 
call printfn(fnu~e$adr)i 
cur$flle = curtflle + li 

end short$display; 

testSatt: procedure(char1off ,on) boolean; 
dcl (char 1 off,on) Lytei 
if (80h ~nd char) <> B0h and off then 

return(true)i 
lf (80h und char) = BOh and on then 

-
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- - ..... - -
PL/M-86 LOMP£L~R p: (: [_ 

2Ll 2 
2L2 2 
UJ 2 

lL4 1 
2L5 2 

2L6 2 

2<.7 2 

228 
2L9 2 
230 2 
2 Jl 2 
H2 2 
2JJ 2 
lH 3 
2H 3 

236 3 
2:;1 j 

2Jli J 
239 3 
L40 j 

2"1 2 

242 

243 I 
244 2 
2"t5 2 
2'<6 2 
2"'7 2 
2'<9 3 
250 j 

2~1 4 
252 4 
253 4 
254 3 
2,5 3 
2,6 j 

257 2 
258 j 

259 3 
260 4 
261 4 
262 J 
263 2 

264 1 
265 2 
266 2 
267 2 

re t 11 r n ( t r u ~) ; 
r<>turn(f<.1lse); 

enJ t,.stiatt; 

riuhtSdttributes: µroceJure(nurneiadr} bool~~n: 
dcl nu~e$adr aadres5 1 

name based numeSudr (J) Dyte; 
return 

te st$att(num:.:(f $rw-l), f ind.rw,f ind.ro) u11<J 

testtatt(n<.1me(f$dirsys-l),find.dir,find.~y~); 
end rlghtSattributes; 

I• looks like "0IR" comm~nd •I 

COPYRIGHT© 1981, 1982, 1983 
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shorlSair: procedure; 
dcl dent byte; 
fcb(f$drvusr) = ·1·; 

SER.# ______ _ 

files$perSline = i,; 
dent = search$flrst(.fcb); 
do while dent <~ Otth; 

buf$fcb$adr = shl(dcnt and llb,5)•.buff; 
if (butSfcb(fSdrvusr) and OfOh) = 0 3nd 

buf$fcb(f$ex) = 0 and 

I• dent mod 4 • 32 •I 

bufSfcb(fStxl<= dpbSbyte(ext~sk~b) then I• no dir labels, xfcbs •/ 
t f n1ateh then 

if rightSattributes(.buf$fcb(fSnume)) then 
call shortSdisplay(.bufiteb(fSname}); 

dent = se~rch$next; 
end; 

end short$dir; 

del (last$plus$one1index} address; 

getnxtSfile$info: procedure; 
del rightSusr Doolean; 

rtght$usr = fal3ei 
if sorted then 
doi index = index + i; 

I• set f$i$ddr to base file$info on file •I 
I• to be displayed, fSiSadr = Offffn If end •I 

f$i$adr = mult2l(f$1Sindices(lndex))i 
do whll~ fileSinfo.usr () cur$usr and index () filesfoundl 

end; 

index = index + Ii 
fSISadr = mult23CtSiSinJtees(ind~x))i 

~nd; 

if index = filesSfound then 
f${$ddr = lustSplus$onei I• no more files •I 

else I• not sorted display in order found in directory t/ 
doi I• use last$plus$one to avoid wrap around problems •I 

f$1Sadr = rSi•udr + size(fileSintoJ; 
do while file$info.usr <> cur$usr and fSiiaur <> lastSplusSonei 

f$i$adr = fSiSadr + stze(file$info); 
end; 

end; 
end getnxt$file$info; 

slzeSdispluy: procedure; 
if (format and formSsize} <> 0 then 

ftlesSper$line = 3; 
else fllesSperSline = 4; 



PL/M-U6 LOMPIL~R 

26U 2 
269 3 

270 3 
l71 4 
2/2 4 
273 4 
214 4 
215 4 
276 3 
211 3 
278 l 

279 1 
280 2 
2tH 2 
2U2 3 

2U3 3 
LU4 4 
2U6 4 
287 5 
289 6 
290 6 
291 6 
292 5 
293 6 
2'14 6 
2 96 6 
299 6 
300 6 
303 6 
304 6 
305 6 
306 5 
307 4 
30U 4 
309 4 
.HO 4 
311 3 
312 3 
313 2 

314 1 
315 2 

cH6 2 
317 3 

HU 3 
319 4 
JLl 5 
JL.2 5 
324 5 
326 5 

Jo wnile fiiAa~r '> IJstiplusion~: 
if ((fflp$fnfo.x~!IJJr () D ~nJ flni.yfc~) or 

enJ; 

file$info.x$i$..J<1r = 11 '"n,J finJ.nu11xfc:,) HI-I 
rightSattrJbutes(.fileiinfo.narne(O)) lnen 
do; 

end; 

call addHotals; 
call short•ctispldy(.filelinfo.n~IBe(O)); 

call pJ~cimal(fllelinfo.~bytes1lDOQO,truA); 
call printC.C"kl")); 

call getnxt$flle$info; 

end size$displayi 

dis~lay$no$dirlebel: procedure; 
files$perlline = 2; 
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do while fH•adr <> last•plusione; /tr. Do all valid files "Ill 
if ((file~info.x$i$adr <> 0 end ftnJ.xfcb) or 

(filelinfo.x•iSaJr = 0 and flnJ.nonxfcb)) and 
rightlattributesC.file~info.name(O)) then 

do; 
if cur$tile mod files$per$line <> 0 theri call printbl 
else do: I• need ~ ne~ line *' 

if cur$line mod page$len () 0 then Jo; '* just crlf •I 
cell crlf; 
curlline = cur$line • I; 
i=n<.1; 

else Joi I• print heilder •I 
call crlf; 
call displav$t1tle; call cr1t; 
call prlnt(.hdr); call µrtntbi call prtnt(.hdr); 
ca 11 er l f; 
call print(.hdr$bars); call printbi c~ll printC.hdr$barsJ; 
call crlt; 

end; 

end; 

cur$lirie = curSline • 3; 

call dfsplav$file$tnfo; 
curifile = curlfile • I; 
call adJ$totalsi 

call getnxt,file$info; 
eno;/• do loop •I 

end displaySnoidirlabel; 

dfsplav$withldirlabel: procedure; 
files$per$llne = li 
do while f$l$adr <> lastSplus$one; I• Olsplay the tile info •I 

if ((file$info.x•i~aJr <> 0 and find.xfcb) or 
(flle$lnfo.x$t$adr ; 0 and ftnd.nonxfcb)) and 
rightSattributes(.file$info.n~mP(0)) then 

do; 
if curiltna mod paJeilen = 0 then do; 

c.ill crlf; 
call display$tille; call crlfi 
call print(.hdr)i call print(.h~r•pu); 
it (dirlabel anJ dl$access) <> 0 then 

I• display the heaJer •f 



- - -
PL/M-tl6 LO~PillR SOIP - OISPLLY FILLS 

:u.1 5 
3.<:tl 5 
3<'9 5 
3.>0 5 
B2 5 
BJ 5 
3J4 4 
33'.i 4 
336 4 
3.:>7 4 
B':I 4 
340 4 
341 j 

342 ) 

)4] 2 

344 

345 2 
)46 2 
347 2 
348 2 
H':I 2 
3'>0 2 
3'>1 2 

3~2 2 
353 2 
354 j 

355 3 
3'>6 3 

3'> 7 L 
358 3 
35':1 3 

360 J 
362 4 

163 4 
364 4 
365 5 
366 5 
367 5 
368 4 
369 3 
:Ho 4 
371 4 

312 4 
373 4 
314 J 
H5 L 
376 2 

cc1l l f;r int(. t,drl->cc~ss); 
else call printC.ndrlcr~uteJ; 
c.;11 crlf; 
c;:-ill PrintC.hddbc.rs); ccill print(. h 1r$x fcb!bard i 
cur~lin~ = cur$line f- z; 
end; I• n1ader dlsµl~y •I 

call crlf; 
call displayifile$infoi I• uisplav non bdos J.O fil~ info ~I 

cull dlspluylxfcb$lnfo; 
cur$tile = c.;rifile+l; cur•line = .::urtline+l; 
cull additotalsi 

end; 
call getnxt$flle$lnfo; 

end; 
end display$withidtrlabPli 

displuy$files: procedure public; I• MODULE FNTMY POINT •I 
I• display the collected data •I 

cur$line 1 cur$file = II; /;, force titles and new line •I 
totalkbytes.lworde totalkbyt~s.hbyte, totalrecs.l~ord, totalrecs.hbyte =Oi 
total$lk$blocks.lword, total$lk$blocks.hbyte = o; 
tSiSddr = first$f$1$adr - size(fileSinfoJ; I• Initial lf no sort •I 
last)pl~s$one = lastSfSi~adr + size(fileSinf~); 
index = Offffhi I• initial if sorted •I 
call getnxt$tile$infoi I• bose file info record *I 

if format > 2 then 
do; 

call print(.("Illegal format Valuei")Jj 
call terminate; I• default coulo be patched - watch it •I 

end; 

do case format; *' call shortScHri 
call slze$d{spluy; 

if date$opt then do; 

I• for10Sshort 
I• torn.$ sl ze 
I• form = full 

if ((( dirSlabel and dlSexists) <> 0 ) and 
((( dirSlabel and dlSaccess) <> 0 ) or 
(( dirSlubel and dl$update) <> 0 ) or 
(( dir$label and dlSmakexfcb) <> n ))) then 

call displaySnithSdirlabel; I• Timestamping is active! •I 
else do; 

call print(.(")ate and Time St~mp{ng JnacttveS"))i 
ca 11 terminate; 

endj 
end; 
else do; I• No date option; Re~ular Full display •I 

if (oirSl~bel and dl$exists) <> 0 then 
call displaySwitnSdirlabeli 

else 
call displaySnoSdirlabeli 

en di 
eno; I• end of casp •I 
if format <> form$shurt and curSfile ) 0 then 
doi 

I• print totals •I 

~;'LL 11 

~ t-P} ,\/\ - 'fr (o JI() Y. 5 
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PL/ri-ll6 COMPlltK SOlR - DISPL~Y FlltS 

377 3 
:HU j 

319 4 
31l0 't 
31H 4 

"Hl2 3 
Jill 4 
Jll4 4 
3115 4 
31l6 3 
Jiil j 

31lll 3 
31l9 3 
J'JO j 

3':11 3 
3':12 3 
J'J3 j 

3'H 3 
3'J5 3 
396 j 

3'H 3 
J'J9 3 
'tUO j 

'tUl 3 
't02 3 

40J 2 
40't 2 
405 3 
't06 j 

itOll 4 
409 4 
410 4 
"11 3 
412 2 
'tl3 3 
414 3 
41~ 3 
416 3 

411 2 

'tl ti 1 

do; 

end; 
else 
ooi 

call printch~r(cr)i 
call prlntchar(ff)i 

call crlfi 
ca 11 er lt; 

print<.< 'fotal Byt@s $.)); 
en di 
call 
ca 11 
call 
call 
ca 11 
call 
C<ill 

call 
call 
call 
call 
call 
call 
call 
call 

p~byte(.totalik~ytes.l)i 

prlntch.ir( "k ')i 
I• 6 di1it Ol<!X *' 

prlntC.C' lotal Records= $')); 
p~byte(.total5recs,10); I* 1 diqit max *' 
printc.c· files founa = $')); 
PdecimalCcurSfile,1000,true)i 
print(.(cr.lft'fotal lk 3locks 
p3byteC.totaJilkSblocks,l)i 
prtntc.c· Used/Max Dir Entries 
prlntSchar('A' t curSJrv); 
printScharc•:•); call printbi 
pJeclmal(usedSdetlOOO,true)i 

I• 4 digit max •I 

prtntSch~rC'/')i 

'') >; 
I• 6 diJit 

t~ or Dr iv e S •)) ; 

pdeci~al(dpbS•ord(dirma~$w) t 1 1 1000,true); 
en di 

if curSfile = 0 then 
Joi 

if mes:.<rne then 
doi call crlt; 

end; 
end; 

else doi 

ca 11 di spll'ly$ tl tl e; 
call print<..( 'File Not Found.",cr,lft '$')); 

fileSdtsplaycd = true; 
if not f orafeeds then 

call crl f; 
en di 

end display$files; 

end display; 

•ax •I 
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CRUSS-R!::t l:i{ENCt LISTING 
-----------------------

lltf N AOOR SilE NAMEt A Tm 1.tlUTt:S, A'I) i{f,:t«c:1Ct S 

--------------------------------

4 OOOOtl 2 A. . . . .J010 P ~P.illilTc1l 5 COPYRIGHT© 1981, 1982, 1983 
lU OU OOH 2 A. . . . >I OK 0 P1.fUddci1 11 

DIGIT Al RESEARCH 1 OUl)OH 2 A. . . . W0.{0 pr.R .<~..: r "'{ 8 
51i OOOOH A0Cl3BY lE . PR1lC~OIJRt CXTfKIJALL>4) STACK=OOOOd 105 l 'l 7 P. 0. BOX 579 
61 OU OOH AOD3llYTE3. . P1<0r:rnu1u fXTfKllill(35) STACK=OOOOfl 106 

PACIFIC GROVE, CA 93950 104 00 2t;H 48 AODTOTALS. . PROClDLIRL 5 r ACK=0008Ji 271 jQ '} 3 j<} 

14 000011 1 llDOS . llHE [Xfti~.;~L( 9) 18 b 
SER.# l 5 &O OS 2 0 . llffi{ALLY 188 

15 BOOS22 . L TTERALL Y 
15 llOOS30 . LIIER!\LLY 
HJ ULKHAXw. LIHRALLY 
!l3 BLKHSKB. LITEKALLY 
li3 tlLKSHFb. L THRALL Y 

2 eOOLEAN. LHERALL Y 11 18 l .. 25 27 53 7L 119 Ll6 224 244 
j OOOOH 128 {JU ff . . . . 0 'tT f ARRAY( 128) L X ff IHU l ( l> 234 

B OOOOH 32 {JUfFCll . . . . . BYTE RASl:DCBUFFCDAOR) ARHAYC 32) 23~ 237 ~ 3il 
jJ OOOOH 2 BUffCAA'lR. WORD EXTERIUL(Zl) H ZH LJ5 2H 2J8 
61 OOOOH 2 IHTEJ. . . \IOR'l PARAMHER 62 
55 OOOOtl 2 BYTE3AOR . WORO PARMkTLR 56 
58 OOOOH 2 BY TEHDR . . . . . . 1101{1) PARAH~ TcR 5') 
64 OOOOH 2 tiY TE 3AOR . . ..iOI{'.) PARA'~l fl:R 6S 
61 OOOOtl 2 BYTE 31\0R WORD PARAHl:HR 62 
15 CCPM86 LITERALLY 
j 9 OOOOtl 1 CUAR . . tlHf PARl.ML TLR 40 

216 OOOl!H 1 CHAR . . BYTE PARAMETER AUTU~AT IC: 217 l lii 220 
94 OOOnH 1 CHAR . AYIE 95 96 97 99 
HJ CHKSil . lITEkALLY 
15 CPH86. . LITfRALLY 

2 CR . . . LITERALLY H'l 393 409 
H OOOOtl 4 CREATE bYrE ARRAY(4) M~HD~RCXFCnJNFO) 17~ 116 
47 OU OOH CRLF . . . . . . PROCEDURE EX TEl<N><l ( 30) STACl<=OOOOH 184 193 lB 205 2 07 289 

293 295 ~99 303 321 323 329 334 38 3 3fl 4 4 f) 7 415 
2 CTRLL. . . . . . LJrERALLY <}'J 

13 OU OOH 1 CUR ORV . BYTE EXTERNAL(6) 186 20'} j'}6 
33 00001-1 2 CURFILE. .IOR!l l'l9 2 l't 28 4 308 337 345 37 5 112 403 

llO 0004H 2 CURLINE. WO!~) 1'14 ~01 lOR 207 290 J04 319 Bl JJ8 H'> 317 
u OOOOH 1 CU RU SR . . . BYTE EXTERNAL( 7) 191 250 259 
1 7 OOOOH 1 OATEOPT. BUE EXT lR,'OAL( l l) 360 

2 OCL. . . L Iftl{l\Ll Y 
ll.9 OOIBH 1 OCNT . . UYTE 2 32 233 ?H 239 

24 OOOOH 1 OIR. . . . . BYTE HEMbER(FltiO) 226 
113 OIRBLKll. . . . . LllfRllLLY 
90 OOOOH 15 OIRECTCONSOLEIU. PIWCtOLJRf: uYJE STACK=0008tl 95 .. 7 
21l 000011 1 UIRLA!H:L . . . . BYTE EXT f~;jAL(20) 326 362 37G 
31 DIRLAAl:UYl'E LHERALLY 
Ii.; 0 IR MAX lol. . . . . LHEKALL Y 4111 
29 OISKHAPLEtl . . . llTFRALLY 

l oooou OJ SPLAY. . . . . PRllCLOIJRL STAC~=OOOOll 
Ill OOOOH I DISPLAYArTKitlUJES. . BYTE fXTERilALC 12) IJJ 



PL/M-116 LOr-!PILlR sorn - 0 Vi Pl ll Y F IllS ·~"~(1i l 4 

117 OUSblt 2 !J 1 01 :>PLAYhL~ liir'O. . . P .{UC DJ~,: _,r .• cr.=uOJtH j()J l 3:, 

J4't 0611H 443 Or5PLA Yr-ILL<; . . . . p •l JC r1UR t i'IJJL T( ) l f(,:( =1)1; l .\L 

27'J O'tBOH 182 OTSPL,YUJDIHLArlEL. . "l<OC 'HJKc' ·, f "c ·' = () 11 1 611 j 7!. 

7S OOOOH UISPLAYTlklSTAM~ . . PkO[ fl~KL i:_ Y T L ,, ·'I ii L ( '• 0 ) SfACK=OUOO'f I 7 1 1/6 

11!0 OLOtll 'HI OISPLAVTITlf . . . . P!l•JScOUf<.t ) f «Ci(=[)OO,~ll .!Ot z 94 322 40b 

::n 't 0!16611 171 OJSi'LAYWllH1lRLl~fL. PP:)Cc:11Ji\~ 5 f ~Cl\=OO!fili J6J j 7 1 

lS/ 017 Afl 14 8 OISPLAYXFCHINFO. Pi<UC:dl!JKL ST ,..r:r.= OO:l6H 336 

Jl OLACCES5 . . LHEi!llLLY J26 .31' 2 
]l OLfXISlS . . LT I EiL\LL Y 36.! HO 
j} OLkllKEXFCtl . . . . . LHE<H<Ll'l 362 

11 OLPASs .. o.w . LlfER,\lLY 
31 DLUPOATE L Hfi<,\Ll Y 362 

84 OOOOH UPb!HH. t>Kuci:ou;u: .iYH EXTtiW;\L(43) STllCK=OOOOti Z1S 
ti I oooou OPC: INOEX BYrF P :i'l :.·1cr r:~ 88 

!l't oooou UPlHNOl:X . . . . . . BY le PARMllltR 85 
81 000011 OPllWORO. . PROCtDIJRc W0r(0 t:.\ TcRtiALC44) STACK=OOOO!l 't 0 I 

24 000 /fl EXCLUDE. IlYlE MEMP,fR(F l.'1~) 

!IJ f:XHISKu. lTTERALl't 2 35 

4 OOOOfl 1 f. . . . BYlE PARAMi:Tt:R 5 
10 OOOOH 1 F. . . UHE PAR Mid ER 1J 

7 000011 I f. . . . . . . . B 'tT E PARA~tHR 8 
L FALSE. . LI I ER/Ill Y 21 195 UL 245 COPYRIGHT© 1981. 1982, 1983 

2'J FARC . LITERALLY 135 140 DIGITAL RESEARCH 
3 ouoou 33 FCB. . . . BYl E i\RRA'((H) t:XHRNAL(O) 230 232 

73 000211 2 FCBllOR . IOOKO P. 0. BOX 579 
67 OOOOH 2 FCIJAOR . .rlORO PARAlltTt:R 68 PACIFIC GROVE, CA 93950 
2'J fOIRSYS. LITERALLY 1:'5 226 
2'J FOISKHf.P LHERllLL't SER.# 
l 9 fOKVUSR. LirfKALLY z 30 z 35 

2 'J f0RVUSR2 LITERALLY 
l 9 fEX. . . LITER/ILLY 215 

L FF . . . lIIEKALLY 13.2 380 

33 OOOOH 2 FIAOR. . WORD EJCHRtlALU2) 36 105 106 107 lUI uo 123 125 129 
135 140 143 l't6 14<} 152 158 161 249 250 2'>2 255 258 259 
260 260 21>9 l.12 2-73 21!1 282 316 31 7 348 

38 OOOOH 2 FIJ.NOICES. WORO 8ASEO{FlINO!CESCASEl ARRAY Cl) 249 252 
38 000011 2 fIINDHESBASE. . WORD E XI lfltjALC26 > 38 249 252 

£1 OOOAH 1 FILEOISPLAYEO. . BYrE PUBLIC INITIAL 413 
36 OOOO!i 23 FILElNfO . STRUC TURl bASEO(F IAOR) 105 106 107 11 tl lZO 123 12S J 29 

1J5 140 143 146 149 152 158 161 2'>0 258 ?59 26() 269 ?12 
213 .l3L 317 348 349 

20 OOOOfl 2 fILESFOUtm WOkO EXTERUALC 14) 250 2H 

109 00161l 1 FILESPLRL TNE . . & 'tT E 199 2 31 266 267 280 284 315 
24 OOOOll 8 FINO . . . . . . S TKUOUil E EXJERN/llC l'J) n.6 L69 2!12 Jl7 

ll iINOSTRIJCTURt. . LITERALLY 24 

34 fINFOSTRUCTllkE . LJT(fHLLY 35 
H OOOOll 2 flRSTFIAUR . WORD EX TER 1~1\LC 2 4) H8 

179 001711 1 fJRSTTITLE . uHE INITIAL 183 19S 
29 FNAHE. . lifEkALL Y 231 238 
Z'J - fNAME2 . L HEil. ~LL Y 

49 OOOOH 2 ftlAHE:AOR WOI{) PARAMtTUl 50 

191 0004H 2 fNAHEAOR . . wo;w PAR Ml ET Efl AlJT n .'1iH IC 198 ll 3 
Z'J fllAHtll:N L ITEHLL Y 

L FOREVER. LirERALL Y 

2 !> OOOOH 1 FORMAT . BYTE txTLRNALC16) 265 352 357 375 
2S oooou l FORMFE!:OS. . BYf E EXTERNAL(l'l) 18 J 111 414 
l.6 fOKHFlJLL . . LITERALLY 
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2b fOH'SHO~T. . . . . . L!Tf1<i'.LLY Jh 
26 frJP.M ST lF: LTffKfLLY ! [, '"_) 
29 f-RL • . LTf"l{r,LL Y 
2 9 fRlffC. Ll It' :l4LL 1 
2':1 fRRfCO . llf"«:•LLY 
29 FRW. . . LTffRflLY 12) 226 
29 fSl • . . LTIEJtr-LLY 
29 fl YPl. LiTfRALLY 
2 9 FTYPE:2 LITE1HLL ¥ 
2'J i'TYPELUI . . LITi:KnlLY 

<'.4.:l OJA9H l't l GETNXTfILEl~lfO . PIWCtDlJkt s T r.u. "'0001>:1 276 .H l 341 V.il 
lU2 OOOCH 1 GLORALLINECOUNT. !!HE 1NIT1.1l 

J6 00l3H 2 HA Sl1L T 1,K . W0!{·1 H~HttE~(iflEI~rJ) 
LUPYR:GHT © 1981.1982, 1983 lU.:l 0002H 1 HBYTE. . lHTE ficMdER(fUT~LI'ijLOCKS) 34 7 

lUJ 0002H l llB YTi. . . . BYTE M~MOERCJOfALKLlYTES) 346 DIGITAL RESEARCH 
lUJ 0002H l hBYTE. . . . BYrE MEHBERCIOlALRECS) 346 

P. 0. BuX 579 111 OOOOH 40 HOR • . . . . UYTE A1i.KAT(40) OATA 29b 298 32 4 
11'.> 008lH 17 llDRACCESS. . BY TE ARR.W(l7) Da TA 3?7 PACIFIC GROVE, CA 93950 
112 002&H 40 HORflARS. . . BYTE l\RRl\Y(~O) DAT II 300 302 330 
116 0091-H 17 llORCREAH:. . !lYrE ARRAVCI7) 01tTA 32tl SER.# 113 0050H 23 HORPU. . . . BYTE ARRAY(?)) ll4TA 32 5 
11 't OU67H 39 ltDRXFC tlR AR S. BYTE .n1rn AY< H> O.~ TA HJ 

BU OOOOH 2 INOEX. . . . W01{1l P .'.\ R illk Tl: ,{ ii l 
242 OOOIJH 2 INDEX. . . . WOl<O 248 249 250 251 252 2 ~" 350 

36 OOOt.H 7 KBYTl:S . . . WORD HUI 11C.:I{( rr LE r ijf 0) 105 12 0 273 
jj OOOOH 2 LASTfIAOk • . WOt<O EXTUWAL( 23) J4 'J 

242 0006H 2 LASTPLUSONt:. llORO 2 51) 2 59 260 281 316 H9 
2 LF . . . LITERALLY 393 409 
L LIT• . . LITER ALU 2 15 £1 2] 26 29 JO jJ 32 34 35 

!l 3 
lOJ OOOOH 2 LllORD. WOR[) MEHaERCTllTALlK~LOCKS) 347 
lU3 OOOOH 2 U/ORO • . woirn HEHBERCTOJALKBYTES) J't6 
lUJ OOOOH 2 LWORO. WOil) Hl:HUEKCTDTALRECS) H6 

12 OUOOH HATCH. PROr:EOURE BYTE EXTE.RNAL(39) STJiCK=000011 ;'36 
3 OOOOH 2 .'11\XB . WORO EXHRNl\LC 1) 

22 HAXSEAl{CHFIU:S . LITERALLY 
25 OU OOH MESSAGE. BYTE EX TERllAL{lO) 405 

'* OOOOH HONl . . PROCtrlURE 1:XHRNAL(3) S TACK=OOOOH 
1 OOOOH KONZ . . PROCEOURE rlYTE EX TtRNAL(4) SJACK=OOOOH 91 

10 OOOOH MOIB . . PROCEDURE :~01rn EXHRNAL(5) ST AC K=O OOOfl 
15 KPM • . . lITERAll Y 
15 HPM86. . LITERALLY 
l:IU OOOOH MULT23 . PROCEDURE 1rnRO t,(Tf:Rt1AL(42) s r .. cK=OOOOll 24 'J 2 'j 2 

225 OOOOH 1 t;AHE . . BYTE Bl\SlDCNAMlAOR) ARRAY( 1) l?.6 
.:l6 OOOlH 8 UAME . . OYTE AllRAYU) HEMrllR(f ILEINFO) 1 Ul L:'.5 129 Ll5 140 14 3 H6 

149 1:. 2 269 272 282 317 
22't OOO'tH 2 Nl\HEl\OR. W OR fl PARfl 11i:Tt:R ~UTOMATIC 225 226 

L't 0006H 1 NONXfCu • . llYrE 1'.UltltR(l-INO) 269 282 J17 
2 NrPAGEMOOEOFfS(T LHERALl Y 

216 0006H OFF. . . . . BHE PAR.~'1LTLR ~UTilMAT IC 217 2] 8 
83 OFF SE TW. . . l ITERALL Y 

Ll6 0004H 1 ON . . . . llHE PARAMdl.~ All TUMA TIC 211 2?0 
36 OOOCH 2 ONfKBLOCKS . WORD ~EMaER(flLEiNfO) 107 
14 OOOOH l OS . . . . . 3HE EXTERN\L(B) 
55 OOOOH P3ilYTE . . . PRUCt:DllRE lX JER:IAL( 3.:l) STACK=OOOOH 123 31J 1 39 0 394 
25 OOOOH 2 PAGEL EN. . . . . WOKO fXHRNAL{l 7) 201 287 319 377 

2 PAGELENOFFSET. . LTTERALLY 
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24 OOO'oH I' llS'i . . u tf f d~ H, .!·_ .((," I ·lf)) 

30 PASSU:i:. . LI f':i{.:.LL 1· 

31 OOO!IH 1 PViS;.JOOE av1L ~LH~Ld(XFC~JHFJ) 162 16 .. 16& 
52 OOOOH 1'0£C lllAL . t> fl JC c 01.11\:' dlflrl.iL(JL) ST ACK= O:JOlltl uo 19 l 1..13 J9L j')'l 401 

'2 P!10ELFTE LI f U;lll Y l 66 
32 PHREAO . L! l[R ~LL'( 1"2 
]l i'HllRih. . . . . Lirf1C~LLY U14 
55 OOOOH 2 l'Rl:C . . \.JOi{) P A ll Al' ,: T Ul 56 
52 OOOIJH 2 PREC . . loi fl KO Ptlr~t.~UtR 53 
42 OOOOH PRINT. . . PihlCcOIJtlE .'.Xl[k:L\l( l !) 'i TACll' =OOOlHt 126 ll 7 1 JO lH 1J6 137 

163 16 '.) 167 i6EI 172 lib 190 212 274 296 298 300 302 324 
325 321 i2 8 BO 331 354 365 3&6 38') 391 39 3 395 4 O'l 

45 000011 PR TNTB P~OCtOURi: .:Xrf:K.'11\L(?'J) S TACK=OOOOH 119 122 I 2 t, I 2!l 132 14? 
145 14 q 151 1 'i4 160 16 ') 173 174 211 285 2 )7 301 398 

H OOOOH PR lN f (liAR. . PRUCt:OURE tX f::'RNAL(27) STACK=OOOOH Ul 141 144 147 l~O 153 
182 186 187 209 37') 380 388 396 397 110G 

4'.l OOOOH PRINTFN. . . PROCEDURE txrEz<NALC31) STACK•OOOOH 113 213 
J6 0012H 1 RECSflOYTf:. . BYfE MEMdER(flLElNFOJ 

36 001011 2 RECSLWO'lO. . WO!{O Mc~HERCFTLEINFO) 106 12 l 
2l4 02E£11 49 RIGHTAJTRIDUrEs. PROCEfJIJRE BYTE STl\LK=OOlOH l.31 269 lil2 j 11 
244 0019tl 1 RIGHTUSR BYTE ?45 

H 000211 1 RO . . . . . liYTE ME"lllUHfTNO) 226 
ROL. . . . . BlJIL rm 125 129 l3S 140 t 4 j 146 14 9 152 

24 000311 1 RW . . . . . avrE McMlERCFJNO) 226 

67 OOOOH SEARCllt'IRST. PROCtOURE ilYJ i: EXTtRNAL(37) STACK=OOOOH 232 
70 OOOOH SEARCHNEXT . PRllClOURE ilYrE EXTERUALCJ8) S TACK•OOOOH d9 
23 SE ARCH ST RUC TURl. LITERALLY 

2 SF.CTORLEN. . LHER~LLY 

SHL. . . . . 8UILJJN 214 COPYRIGHT© 1981, 1982, 1983 .at1 03lfH HI! SllORTOIR . . PROC£1)1JR£ STACl(.=0014H 3!'>8 
1 'J l 0270H Ill SHORTOISPLAY PROCiOURE STACK=OOlOtt 23il 212 DIGITAL RESEARCH 

64 OOOOH SHR3BYJE . . PROCEDURE f.XlERNAl(36) SrACK=OOOOH P. 0. BOX 579 
SILE . . . . BU1LTIN 253 260 348 349 

264 O't3bH 122 SIZED I SPLAY• PROf.EOURE STACK=0016tl 359 PACIFIC GROVE, CA 93950 
19 000011 1 SORTf:D . . . BYTE EX H:R1ll\L( 13) 246 
8j SP rw . . . . LirEitALLY SER.# 
42 OOOOH 2 SHINGADR. . WORD P•\RMIHER 43 
24 OOOlH 1 SYS. . . . . BYrE Ml."! fl( RUT !>IO) 276 

2 TAB. . . . LIHRALLY 
1 ll OOOOH TERMINATE. . PROCEOURI: El< TF.1rnAL( 41) STACK=OOOOH 100 355 H6 

216 0.2ClH 45 TESTA TT. . . PROCl::OURl BYH STACK=00081l 226 
lO;i OOUH 3 TOTAL IKBLOCKS. . SLHICTURl 101 J47 394 
103 OOOUH 3 TOTALKl3YTES. . ST1WCTURf 10!'> 346 38 7 
103 OOlOH 3 TOTALRECS. . Sfi<UCTURf l 06 H6 390 

2 TRUE . LifERALl Y 1.2 0 179 J9 l 219 221 .273 :192 39 ') 4 01 41] 

15 000011 2 TSAOR. . . . . . 1101rn p,\RAMEHR 76 
36 000'.lH 3 HPE . . BYTE ARaAH3} rt EM3lR( f ILE. INFO) 
37 0004H 4 UPOaTE . BYrE ARRAYC4> llEMRERCXfCRI~FO) 17 0 111 
16 OOOOH 2 USl:ODE llOi<D EXTERNAL( 10) 399 
36 oooou 1 USR. . BYTE MtMBER(fILl:INfO) 250 2 5 'J 
52 000011 2 v. . . . WORi> PARAHdtR :,J 
'Jj OOOfli 28 WAITKHPKESS PROCtflllRE ST Af.K=OOOCll 
Sil OOOOH 2 WOKOA14 T. IJORO PARAi-tcft.R 59 
24 000511 1 Kf Cll . . . BHE 11EHBERCf !NO) <:6'J 282 317 
;il OOOOH 9 XFCBlNfO STKUCTURE oASElHXIAOR) 162 164 166 170 111 I 75 116 
30 XFCflfYPE L TTERALL Y 
30 XFCREllTE LI I rn ALLY 
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PL/M-tlt. CO.'IP !Ll:R ')01R - O.SPL,..'i F~Lt S 

;iO Xf t' D SS . . . 
30 XFf'ASS1100E . 
30 XFUPOAfE . . 
31 OOOOH 2 X IAflR. . . . 
j6 OOJ!>H 2 XIAOk. . . . 
l!> XI l•FOS IRUCTIJRE . 
52 OOOOH ZfROSlll'. 

HUUULc TNFURHATION; 

CUOl ARl:A Silt 
CUNSJA~r AREA SlZE 
VARIAoll: ARE4 Silt 
MAXIMUM SfACK SIZE 
666 L!IH:S READ 
O PROGRAM ERRORCS) 

ENO O~ Pl/H-86 COMPILATION 

07CCll 
01 COH 
OOlAH 
UOHH 

. . . . 

l 9'.16 ll 
46llJ 

260 
i60 

Lilco{',LL'f 
l l Tr;U.Lt Y 
lfftkf.LLY 

Pi.f'L 17 

l<ll.<O f:Xld( 1tl(L'>l 
I< 0 ,{) ll L l kt ,, ( 1 I L [ [ : Ir. Ii) 

31 161 16<'.'. 164 1S6 171 171 115 17& 
l~O 161 ?&~ ?RZ ]17 

LTl[.<~LLV 17 
BYf[ P~RAMcf~K 51 
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Pl/H-H6 COMPILER 

1s1s-11 PL/H-86 v2.o CUMPILATIUN o; HOOUL~ OP~H6 

OBJEtl HUOUll PlAClO IN 0Pfi86 
tOMPILtK INVOKED BY: :FO: ~fBH6.PLM DEDJG UdJ~crcoPed6) 1PfL4ll[(J) XK~r 

l I 
= 

3 I 

$co111pact 
$title ('SO[R 8Q06 - Get Oisk P~r~meters') 
dpt>86: 
do; 

I• the p1.1rpose of this .nodule l;, tu 3llu., indep.;11dence *I 
I• of processor, i.e., BO!lO or 80d6 *' 

$include Cco111ltt.ltt) 

declare 
lit Jiter.tll!f 'liter;,lly', 
de 1 l lt 'di?clare·, 
tr 1.1e lit 'Offh'1 
false ll t ·o·, 
boolean lit 'byt~·. COPYRIGHT© 1181. 1982, 1983 forever lit while tr1.1e·, 
er 11 t ·13·, DIGHAL RESEARCH 
1f 11 t • 10.' P. 0. BOX 579 tab lit '9,, J 

ctr le 1 it ·3·, PACIF lC GROVE, CA 93950 
ff lit • 12 •• 
1rnge$lenioffset ll t 'Jch', SER .u.. 

1t' 

nopage$modeSoffset l lt '2Ch' 1 

sectorlen lit • 12s·; 

'* f1.1nction call 32 in 2.0 or later eons, returns the address of the disk 
Parameter block for the currentl!( selected dtsk 1 which consists of; 

spt C2 bytes) n1.1mber of sectors per track 
blkshf Cl byte) block size = shl{double(l28) 1 blkshf) 
blkmsk Cl byte) sectorM and blkmsk = block numLer 
extmsk Cl byte) logical/physical extents 
blkmax C2 bytes) ~d~ alloc number 
dirmux C2 bytes} siz'! of directory-I 
dirblk (2 b~tes) reservution bits for directory 
chksiz (2 bytes) size of checksum vector 
offset (2 bytes) offset for operatlno systr.11 ., 

$include(dpb.lit) 

I• indices into disk parameter block, used ~5 p.trameters to dpb procedure *' 
dcl spt$w lit ·o ·, 

blkshf$L l lt ·2 •• 
blkmsk$b lit. • 3.' 
extmsk$b lit •4 ... , 

blkmaxSw lit • 5 •• 
dirmaxSw l tt • 7 ". 
dlrulk$w lit ·9·, 
chk si '- lit ·11·, 
offset$w lit ·1 r; 

-



Pl/M-H6 COMP!LtR 

4 1 
5 1 
6 1 

1 1 
H 2 
q z 

10 1 

11 1 
12 2 
13 2 
14 2 

1~ 1 
16 2 
11 2 
lH 2 

1q 1 
LO l. 
21 2 
n ? 

l3 

declare k$per~ollck byte public; 
oeclare dpb$base pointer: 
declare dpb$array basP.d Jpbibase (15) oytel 

mon~: procedure Cf,a) pointer external: 
Jcl f byte, a adoress: 

end 111004; 

dcl geUopb lt t •31 •; 

dpbSbyte: procedure(param} byte puulic; 
dcl para111 byte; 
return(dpbSarray(param)}; 

end dpb$byte; 

dpb$word: procedure(param) address public: 
dcl param bytei 

COPYRIGHT© 1981.1982, 1983 
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return(dpbSarr~yCparam) t shl(double(dµ~)array(paramt1)) 1 8)); 
end dpbS .. ord; 

base$dpb: procedure publici 
dpb$base = mun4Cget$dpb,O); 
k$per$block = shr(dpb$byte(blkmsk$b)tl 1 l)i 

end base$dpb; 

end dpb86i 

p ;l(j ( 
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Pl/M-H6 COMPlLER 

LRUSS-REt-EMENCi LISTING 

Dtt-N AOOR SIZE fiAftE1 ATJRIHUT~S, ANJ REfE~E~C[S 

7 OOOOH 2 A. . . . 
19 OOJAH Cl 8 uASEDPll. 

3 t!L KHllX W. 
3 BL KHS K ti • 
.i ilLKSHFll. 
2 llOOL E AN. . . . . 
3 CHKSIZ . 
2 CR . . . 
l CTRLC. . 
2 DCL. . . . . . . 
3 OIRBU.w. 
3 DIRMAX~. 

DOUBLE . 
1 0002H OPB86. . 
6 OOOOH 15 OPBARRAY . 
5 OOOOH 4 OPBBASL. 

11 0002H 21 OPIJBYTE. 
I!> 0017H 35 OPBWORD. 

.i EXTHSKll. 
1 OOOOH 1 f. . . . . . . . 
2 FALSE. . 
l ff . . . 
2 FOREVER. 

10 GE TO PB . 
4 0004H 1 KPERBLOCK • . 
2 LF • . . . . 
l LJT • . . . . 
1 OOOOH HON4 . . . . . . 
2 NOPAGEMOOEOFFSET 
3 OFFSETW. . . . 
2 PAGELENOffSET. 

15 0004H l . l'ARAM. . . 
u 0004H 1 PARAH. . . 

2 SECTORLEN. 
SHL. 
SHR. 

3 SPTW 
l TAB. 
2 TRUE 

HOUULt INfORKAJION: 

coot ARtA SIZI:. 
CUNSTANl AREA SilE 
VARIABLE AREA SIZE 
MAXIMUM SlACK SIH 
19 LrnES REAO 

. . . . . . . 

006011 
000011 
0005H 
0008tl 

. . . 

960 
00 
50 
80 

WGRD PAMMiH..::l 8 
l'lluCt)JRE l'ULILIC STACK=00081l 
LfTE!ULU 
LJJfMl\LLY ?1 
LIJEo<ALLY . LITEkALLY 
LTH:Rl\Lll' 
LU£1il\LLY 
LITERJ\LL Y . LIJERALLY 
LHERALLY 
LITfJULLY 
liUIUIN 11 
PRDCt:OURf: STACK=000011 
BYTE BASEO(Ol'RllASE) ARkAYC15) 13 
POINJEll. 6 13 11 20 
PROCEDURE IJYTF PU!lLIC STACK=0004H 
PROCCl>URE wo1rn PUflllC STACK=0004H 
LITERALLY . BYTE PARAl1HER 6 
LITERllLLY 
LIT£1ULLY 
LITERALLY 
LITERALLY 20 
BYTE PUf3LTC ll 
LIT[f(ALLY 
LITERALLY 2 3 10 . PIWCrnURE POINTER EXfERNAL(O) STACK=OOOOH . LITERALLY 
LtfERllLLY 
LITERALLY 
BYTE PARAHt:ft:R AU TOHATIC 16 ll 
BYTE PARAHEHR AUTOMATIC 12 13 
L ITEkALL Y 
BlJIL rm ti 
BUILJ IN 21 
LITERALLY 
LIJEKALLY 
LITfRALLY 

J 

11 COPYRIGHT© 1981. 1982, 1983 
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0 PkOGRAH E~~UK(S) 

ENO O~ Pl/H-H6 CO~PJLAITO" 
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Pl/H-U6 LOHPILER Sillit - UITLTfV RLJUTWFS 

lS~S-ll Pl/H-66 v2.o (OHPILATION nr ~OULJL( UfTLTIY 
OtlJELT MODULE PLACED IN UTIL 
CUrtPlLLK IiiVOKi:D BY: :fO: UTIL.l'LM Clb;UG llRJfCf(Jfli..) O<"'fl!:I 7( ( J) Xid:,: 

2 

3 
4 

5 
6 
1 
6 

1 
2 

2 
2 
2 
2 

$titleC·sDIR - Utility Routines•) 
utility: 
do; 

I• Utility Module for SDIR •I 

$include(comlit.lit) 

decli1re 
lit 
de 1 
tr1.1e 
false 
boolean 
forever 
er 
lf 
tab 
ctr le 
ff 
paye$len•otfset 
nopage$mode$offset 
sectorlen 

literally 
lit 
l.it 
lit 
lit 
11 t 
li. t 
lit 
ll t 
lit 
lit 
11 t 
Ii t 
l lt 

I• -------- arithmetic f1.1nctions -------- •I 

add3byte: procedure(byte3adr,n1.1m) publtc; 
dcl (byte3adr 1 num) address, 

b3 based byte3adr struct1.1re ( 
lword adoress, 
hbyte byte) 1 

te111p address; 

temp = b3.lword; 

·1iter<1lty•, 
•declare•, 
·otth", 
·o·, 
"byte•, 
"while tr1.1e· 1 

·13·, 
·10·, 
•9·, 
·3·, 
·12 •• 
"!ch", 
"2Ch. 1 

·12s·; 

if (b3.lword := b3.lword t num) < temp then 
bJ.hbyte = b3.hbyte t 1; 

end add]byte; 

COPYRIGHT© 1981. 1932, 1983 
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I• overflo,.. •I 

9 
10 

1 
2 

I• add three byte number to 3 byte value structure •I 
add3byte3: proced1.1re(totalb1numb) public; 

11 
12 

2 
2 

dcl Ctotalb,numb) address 1 

n1.1n b~sed n1.1mb struct1.1re ( 
lword address, 
hbvte byte), 
total basP.d totalb structure ( 
lword dddress, 
hbyte byte); 

call add3byte(totaib,num.lword); 
total.hbyte = num.hbyte t total.hbyte; 

P ~Gt'. 



~L/H-H6 ~OMPil[R S 0 [ ~ - ll i I L ~ I Y tlLJ lJ I f 'j c ~ 

13 

14 
15 

16 
17 
18 
1'1 
20 

21 
.a .. 
L3 

Lit 

l5 
26 
21 
LB 

2 

1 
2 

2 
2 
2 
2 
2 

1 
l. 
2 

I 

1 
2 
2 
l 

: 

shr3byte: procedure(byte3adr) public; 
Jcl byte3aJr address, 

b3 based byte3adr structure ( 
lword address, 
hbyte byte} 1 

tempi b~5ed byle3adr (2) byte1 
templ byte; 

temp2 
b3.hbyte 
b3.lword 
templ( 1) 

ror(b3.hbyla 1 3) and lllOOOOObi 
shr(b3.hbyte 1 ]}; 

shr(bJ.lword 1 J); 

ft- !)et J oits •I 

templ(l) Dr temp2i 
end shr]bytei 

I• ------- print routines -------- •I 

monl• procedure(f 1 a) external; 
declare f byte, a address; 

end monli 

/•break: procedure external; 
end break;•/ 

$1nclude(fcb.litl 

declare 
f$dr11usr lit ·o. • 
fSname ll t ·1 •• 
f$namelen lit ·a·, 
f$type lit •9 •• 
fStypelen ll t '],. 

f$rw lit "'9 ... 

f$dirsys lit 'l() •• 

fSarc lit ·11 •• 
f$ ex lit ·12·, 
tssl lit ·13·, 
tire lit '15. t 
t S di skmap lit '16 •• 
di skmaplen lit • 16. t 
f $ dr vusr2 Ii t ·16. t 
f$name2 lit • 11. t 
Htype2 lit ·2 5 •• 
fSrr<:c lit •33•, 
f$rreco lit 'H•; 

I• SOOS calls •I 

print$char: procedure(char) public; 
declare char byte: 
call monIC2,char)l 

end 1->rintSchar; 

I• 
I• 
I• 

'* ,. 
'* '* I• 

'* I• 
I• ,. 
I• 
I• 

I• 
I• 

I* or in 3 oits frDm hhyte *' 

dri11e/user byte 
ftl e nallle 
file name length 
file type field 
type len\lth 
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*' •I 
•I 

*' *' hlqh bit is R/W attribute *' high bit is dir/sys attril>ute *' high bit is archive attribute ., 
extent *' 111odul e byte *' record count ., 
file disk 1nap *I 
disk IU'IP length •I 
fcb2 •I 

l"ilR\.1011! record •I 

" .. overflow •I 



-
PLIK-H6 LOHP!lcR SOIR - UlTLTlY ROUT!~f~ 

29 1 
JO 2 
J1 2 
J2 2 

B 1 
.H 2 
H 2 

J6 1 
37 2 
JH 2 
J9 2 

40 l 
'tl 2 

"2 2 
4 3 j 

44 3 
45 2 
46 2 
fl 3 
4H 3 
49 2 

50 1 

H 2 

!>2 2 
~3 3 
H 3 
!>5 3 
56 3 
57 3 

!>H j 

~'I 4 
60 4 
bl " 62 3 
63 2 

64 I 

65 2 

print; proced~rd(Slrin9iaJr) µuhllc: 
Jcl strlng$a~r addrPssl 
call monl( '1 1 :;trlr1<1oadr}; 

end print; 

prtntb: procedure puLlic; 
call prlntSchar(" "); 

end pr in tb; 

crlt: procedure publicl 
call prlnt$charCcr)i 
call print$char(lf); 

end crlf; 

Printtn; "procedure(fna11eSadr) publicl 
dcl fname$ddr address, 

flle$name oa~ed fname$adr Cl> byte, 
i byte; 

do i = 0 to f$naruelen - Ii 
call printchar(fileSnameCt> and 7fh)J 

en..i: 
call prlntchar(" "); 

I• <filenaMe> " " <flJetype> •I 

do i = finamelen to f$namelen t f$typelen - ll 
call prlntcharCf ileSname(i) and 7fh); 

end; 
end printfn: 

pdecimal: procedure(v 1 prec 1 zerosup) publlci 
I• print value v, field size = CloolO prec) t 1 •I 

declure v address, 
I• with leading zero suppression if zerosup 

I• value to print 
trlle •I 

•I 
prec address, 
zerosup boolean, 
d byte; 

do while prec <> o; 
d = v I Pree: 

end; 

v = v mo.J µrec; 
prec = µrec I 10; 
if prec <> 0 and zerDsuP and d 

call printbi 
else 
do; 

zerosup = fctlse; 
call printchar("O"~d); 

end pdecimaU 

p3uyte: procedure{byte3adr,prec) public; 

0 then 

I• precision 
I• zero SllPPression flag 
I• current decimal digit 

I• get next di~it 

•I 
•I 
•I 

•I 
I• get remdinder back to v •I 
I• ready for next digit •I 

dcl byte3adr address, 
prec addre~s, 

I• Print 3 byte value with 0 suppression •I 
I• assllme high order bit is < ID •I 

b1 based byte3actr 
lword ud<Jresst 
hbyte byte)t 

j 

eLv(/vt-Klo J. D V.5 
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Pl/H-86 COMPll~R so.1;. - UTiliTY fi()UfI:jFS 

66 2 
67 2 
68 3 
69 3 
10 j 

n 2 
12 j 

J3 3 
14 It 
75 " 16 " 11 3 
18 j 

J'J 2 

80 

1 byte; 

do; 
call pd~ci•al(D).h~yte,prec.tru~); I• 1 for B chars printud •I 
c<Jll pd.~cfma1Cll3.lwor1 1 10000 1 hlc>~)i 

end; 
else 
doi 

.t = li 
do while I <= pr~c; 

call i>rlntbi 
i = i • IO; 

en di 
call pJecimalCo3.lword,}0000 1 tru~); 

end i 
end p3byte; 

end utility; 

~---~ 

COPYRIGHT© 1981, 1982, 1983 
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~ 1111111111 - - ..., - Jiiliiiillilll ...... ..... ~ ~ 1111111111 - ...... ...... ~ ..... ..... ..... 
Pl/H-1!<> COMf> llbl. SJIR - LI TI i..f TY 1UllJTl~tS p ,;[,f '.> 

CK US S-KEl-EK E f;CE LISTl!'OG 

-----------------------
Ot:FN llOOR 5 llE 4'AIH 1 AT Jll [llUTl:S, ANLl REftr<ttiCtS 

--------------------------------

21 OOOOH 2 A • . . . . . 110kO Pl\Pt:1LT ..:R 22 
3 OOOOH 29 AOD3BYlE . . f'ROCdlURE PU:ll JC S UCK=OOObH 11 
9 OOIDH JO AOD3BYTE3. . PROCi:OURt: PU·.\L IC ST ACK= OOOl:lt 
4 OOOOH 3 B3 . . . STRU>: TUR;C Ht:;t:O(uYIEHOR) 5 6 1 

6.!> OOOOH 3 B3 . . . STRUC TUR<: tlASEOCflYff H.OiD 66 6ll 69 11 
15 OOOOH 3 133 . . . srnuc TURE ilASEDCtlYTEiAOR> 16 17 18 

2 dOOLEAU. . . LITEllALU' 51 
14 0004H 2 BYJEJAOR llORO PARAHET~R AllTOHAT1C 15 16 17 ltl 19 

3 000611 2 tiYTEHOR . . llORO PARAHdCR AUTOMATIC 4 5 6 1 
64 OU 061-1 2 BYfE3AOR . . . . . WORD PARAIH:H:il AUTUH1HIC 65 66 68 69 11 
2., 00041i 1 CHAR . BYH Pl\RAMETLR ,,UT011ATIC 26 27 

L CR . . . LIJERllLLY 31 
36 008711 l7 CRLF . . PROCt:OURc PUilL lC STACK=OOOEH 

2 CTRLC. . L nrnALLY 
51 0004H o. . . . BYTE '>3 56 60 

L OCL. . . LITEKl\LLY 
24 DISKl'IAl'lt::t.I LJTfKllLLY 
21 oooou F. . . . BYTE PA'l.AHETt:R L2 COPYRIGHT© 1981. 1982, 1983 

L FALSE. . LITERALLY 59 69 
DIGIT AL RESEARCH 24 fARC . . LITERALLY 

24 fOIRSYS. . . . . . LITEiiALLY P. 0. BOX 579 
L.4 fOISKflllAP LITERALLY PACIFIC GROVE, CA 93950 2't FORVUSK. LITERHLY 
24 FORVUSf\.2 LITEKllLLY SER.# 24 fEX. . . LITEKALL Y 

l fF . . . . . . . . LITERALLY 
41 OOOOH 1 flLENAlff . . . . . UHE BA '.iED (f NAl\E AOR) ARR AYC 1) 43 47 
24 FN6.ME. . LITEIUILLY 
24 FNAME2 . LTTEKALLY 
40 OOIJ4H 2 fNAHEAOR . . . . . WORO PARAMETtR All TOMA TIC 41 43 47 
24 FNAMELEN . . LIT ER ALLY 42 46 

l FOREVER. . . . . . LTTERALLY 
24 FRC. . . LIJERl\LLY 
24 FR REC. . LITERALLY 
24 FRRECO . LJTERllLLY 
2't FRW. . . LTTEKALLY 
24 fSl. . . . . . . . LITEKALL Y 
24 HYPE. . LITEKALLY 
24 FTYPE2 . . . . . . LYTERllLLY 
24 fTYP El ti~ LITERl'ILLY 46 
65 ooozu 1 HBYTE. . uYTE \ltMJ[R(fJJ) 66 611 
15 0002H 1 liB YTE. . . . . BYTE 'll:M!lERCu3) 16 17 
10 0002H 1 HBYTf. . . . . . . BYlE HE HBERC ro UL> 12 
10 OOOL'U 1 tlBYTE. . llYJE HI: HilE RC N\JtD 12 

4 0002H 1 HBYTE. . ilYTE HEHdERCtl3) 7 
65 000!.>U 1 I. . . . . . . . . BYTE n 73 75 
41 000311 1 I. . . . ilYTE 42 41 46 47 

2 lf . LITERALLY 38 
2 LTT. LJTERl\LLY 2 24 



PL I M-l:lO co."IPlLER SO J.R - UT!LJlY 'H'IJT l1Hc S 

l 5 OOOOH 2 UJORD. 
10 oooou z Ll.'OR p. . 
10 OOOOH 2 LllORO. . 

4 OOOOH 2 LI/ORO. 
65 000011 2 LWUKO. 
21 000011 MON! . 

2 NOP~GEhOOfOF~SET 
10 OOOOH 3 NUM. . . 

3 000-tH 2 NUM. . . . . . . 
9 0004H 2 NUHB . . . . . . 

6 ... OI43H 89 P3flYTE . . . . . 
2 PAGELENOFFSET. . 

50 OOEllH 86 POECIMAL . 
64 0004H 2 PRtC . . 
SU 0006H l PklC . . . 
2~ 006CH 16 PRHIJ. . . 
33 007l.tl 11 PR mm . . 
25 005911 19 PRlNTClil\R. 
40 0098H 05 PR lNTFN. . 

ROR. . . . 
£ SECTORLEN. 

SUR. . . . 
14 003hH 30 SltR3BYTE . 
L9 0004H 2 STRINGAOR. 

2 TAB. . 
4 OOOOH 2 TEHP . 

is OOOOH 2 TE HP 1. . 
1 !> 0002H 1 TE HP2. 
10 OOOOH 3 TOTH. . 

9 0006H 2 TOT ALB . 
l. TRUE . . 
1 OOOOH UTlllTY. 

'>U 000811 2 v. . . . 
50 0004H 1 lEROSUI'. 

HOUULt TNfOR~ATION: 

coot: i.RtA SHE 
CUNSTANI AREA SIZE 
VARIABLE AREA SIZE 
HAX!HUH SJACK SIZE 
lt15 LitU:S REAU 
U l'ROGRAH ERRORCS) 

tNU O~ PL/~-86 COHPILATION 

019Clt 
OOOOii 
00 06tl 
0020tl 

. 

. 

. . . . . . . . . . . 

. 

. . 

. . 

. . 

. . 

4120 
00 
60 

320 

. 

. . . . . 

. 

. 

. 

;1 ~f1L 1, 

w1«fl Ml 11:,C i{( ,,J) lJ 
wi: \D Ii.:.~ :if.;: ( Ill T .\ L ) 
.JORO 'I d"lL~C.111 ") 11 
1101rn MEiio[ Rm j) '.i b 

llORD '~ Lf'LH. ;< ( ~13 > ,,~ 77 
PROCLDURt: cXTE!HL~l(O) STACK=OflOllll n 31 
LTTER'ILLY 
STKUC TUH o.\SEDCNlJ/:i.l) 11 12 
wOitO Pi<Kt.HHER AUTUILH IC 4 6 
110~0 P1Hlf.1'1t:Tl:R ~UTO'lATIC 10 11 12 
i'ROC!::!JURt: l'UuLfC Sfl!CK=OOLOta 
LJTE;<ALLY 
PROCtOURE PUJLIC STl\CK•OOlUH !)d 69 11 
llORO J>ARM!dcR l\Uli.JMHIC 65 68 73 
llORO PAflAnflt:R AIJTO'l.HlC 51 S?. 53 S4 s~ S6 
P~ilCtelURI: PIJ,1LI C 'iTACK=OOCAlt 
J>llOC..:JURE l'lJfllfC ST ACK=OOOi:ll 51 14 
PROClilURE PUoLIC STl\CK=OOOl\tl 3't 37 38 43 45 4/ 60 
PROCUlURt PlJULIC STl\1..K=OOIOIJ 
BlJIL JIN 16 
LITERALLY 
dUIL TIN 17 18 
PRllCtrlURE PUULIC STr.CK•0004H 
WORD PARAHHt:R AUTOMATIC JO H COPYR!GHT © 1981.1982, 1983 LITERALLY 
WORO 5 6 DIGITAL RESEARCH 
BYTE BA SEO CBYTt: 3AOlD ARRAY(2) 19 P. 0. BOX 579 3YTE 16 19 
STIWG TU Rt iHSEDC JOT HB) 12 PAClf iC GROVE, CA 93950 
WORD PARAHETtR AUTOMATIC 10 11 12 
LITERALLY 68 17 SER.# 
PROCi:OUKt STACK=OOOOll 
WORD PARAMETER AUTOMATIC 51 53 5~ 

BYTE PARAHEH~ AHO HA TIC 51 56 .'.>9 

.... 
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l!ilS-II Pl/M-86 '12.0 COMl'TLlllIJN ll." 1-:;1'Jl1Lf T1~fSf~Ml1 

OBJtCT HUOULL PLACiO IN TIMfST 
CUHPiLER INVOKED BY: :FO: T&ME~T.Pl~ UFJUG U~JECT(Tl~ESf) npr,~~li()) X~ff 

1 

3 
4 
s 

6 
7 

8 
9 

10 
11 
12 

u 
14 
IS 
16 

17 

1 

1 
2 
2 

1 
2 

1 
1 

l 
1 
1 

I 
2 
2 
2 

1 

Stitle(·~oIR - Displdy Time St4mps·} 
time stamp: 
doi 

I• Ol~play time stamp module tor extende1 directory *' 
I• Time t Oate ASCii Conversion Code •I 
I• From ~PIH 1.1 TO) pro1ram •I 

Sinclude(comllt. U t} 

dee lure 
lit 
dcl 
true 
false 
uoolean 
forever 
er 

literally 
lit 

lf 
ta 1; 

ctr le 
ff 
paye$lenSoffset 
nopa~eSmodeSoffset 

sectorlen 

lit 
lit 
lit 
lit 
I it 
ll t 
ll t 
lit 
11 t 
l l t 
lit 
lit 

print$chdr: procedure (char) external: 
declare char byte; 

end print$ch4r; 

terminate: procedure external: 
end ter111inctte; 

declare tod$adr address; 
declare tod uased todSadr structure ( 

Ol>COde byte, 
date address, 
hrs uyte 1 

111 in byte, 
sec uyte, 
ASCII (21) byte )i 

declare strln9$adr ~ddress; 
declure string bdsed stringSadr Cll byte; 
decl<1re index l>yte: · 

emitchur: procedure(c); 
declare c byte; 
strfng(fndex := index ~ 1) 
end emitchar; 

emltn: procedure(a); 

c; 

•ttteralty•, 
·decl<ire·, 
·otth·. 
·o·, 
·ovta•, 
·.,hlle true•, 
• 1 j.,' 
• 10 •• 
•q.,. I 
•3·, 
·12·, 
• Jch •, 
·2ch·, 
·12a·; 

-
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PL/M-86 LOMPlltK 

18 
l'l 
20 
ll 
a 
23 
24 

L5 
26 
27 
28 

29 
30 
H 
32 
:n 

J4 
)5 
_j6 
37 
3!! 

J9 
1t 0 
'tl 
'tl 
43 

1t4 
't5 
46 
47 
48 

4 <J 

50 
51 

55 

2 
2 
2 
3 
j 

3 
2 

l 
2 
2 
2 

1 
2 
2 
2 
2 

1 
2 
2 
2 
2 

l 
2 
2 
2 
2 

1 
2 
2 
2 
2 

1 
z 

2 
2 
2 

2 
2 

declare a Jdjresj; 
declare c b~~•d ~ byte; 
do while c <> ·i·; 

strfng(lndex := index • 1) c; 
a ·= a • 1; 

entJ: 
end emitn; 

emit$bcd: procedure(b)I 
declare b byte: 
call emitch~r("O"•b)i 
end ea1lt$hcd; 

emit$bcd•patr: proceJure(b); 
declare L byte; 
call emit$bcd(shr(b,4}); 
call emlt$bcd(b and Ofn); 
end emit$bcd$p~lri 

emit$colon: procedure(b}i 
decl<!re b bytei 
call e~itSbcdSpair(b); 
call emitchar(":"); 
end emit$colon; 

emlt$bin$palr: procedure(b); 
declare b byte; 

COPYRiGHT © 1981, 1982, 1983 
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call emitSbcd(b/10); I• makes garbage tf not < 10 •I 
call emltSbcJ(b mod 10); 
end emit$bln$palri 

emltSslant: procedure(b}i 
declare b byte; 
call emitSbinSpair(b)i 
call emltchar("/"); 
end eniit$sl11nt; 

declare 
base$year lit "7J", I• base year for computations •I 
base$day lit "O"t I• starting day for base$year o •• 6 •I 
month$days <•> address data 
I• Jan feb mar apr may Jun Jul aug sep oct nov dee •I 
( 000,031,0~9,090,120,151,181,212,2't3,273t304t334); 

leap$days: procedure(y,m) bytei 
declare (y 1 m) uyte; 
I• compute days accumulated by leap years *' 
declare yp bytei 
yp = shrCy,2); I• yp = y/4 *' 
if (y and lib) = 0 and munth$days(~) < 5q then 

I• y not 00, y mod 4 = o, before march, so not leap yr •I 
return yp - J; 

I• otherwise, yp is the number of accu~ulated leap days •I 
return yp; 
end leap$ d<1y :>; 

declare wordSvalue aodress; 

?i<Gt 
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':>9 

60 
bl 
62 
63 
b4 

b':> 

66 
67 
68 

69 

70 
11 
ll 
13 

14 

75 
16 
11 
7!I 
19 
llO 
Ul 
ll2 
ll3 
ll4 
ll5 
86 

117 

88 
89 
90 
'Jl 
'J2 
9j 

'J 5 
96 

2 
2 
2 
2 
2 

2 
2 
2 

l 

1 
2 
2 
2 

1 

2 
l 
2 
3 
3 
3 
3 
3 
3 
3 
3 
2 

1 

1 
2 
2 
3 
3 
j 

3 
2 

yet$n•xtSdigit: µrocH1ure byte; 

bed: 

I• Jet next lsd from wordi~alue •I 
decl~re lso uytei 
lsd = ~ordlv~lue m~d JU; 
wordiovc1lue = wordtv01 lue I 10; 
return lsdi 
end get$next•di~tt; 

procedure (val) byte; 
declare val oyte; 
return shl((val/10) 1 4) • val mod IO; 

end bed; 

declare C111onth 1 day, year, hrs, 111in, sec) uyte; 

bcd$pair: proctdure(a 1 b} byte; 
declare Ca,b) byte; 
return shl(a 1 4) or b; 
end bcd$pair; 

co•~ute$year: procedure; 
I• compute year from number of dc1ys in word$value •I 
declare yearSlength address; 
year = baseSyear; 

do while true; 
yearSlen~th = 365; 
if (year and lib) = 0 then I• leap year •I 

year$length = J66; 
if wordivalue <= year$length then 

return; 
word$value = wordSvalue - ye4r$length; 
year = year • 1; 
end; 

end compute$year; 

declare 
week$day byte, I• day of week 0 ••• 6 •I 
day$list (•) byte data 
C"SunSHon$TueSWed$Thu$FriS5atS"), 
leapSbias byte; I• bias for feu 29 t/ 

computeSmonth: procedure; 
month = 12; 

do while month > o; 
if (month := month - 1) < 2 then I• Jan or feb •I 

le<lPbiqS = O; 

COPYRIGHT© 1981.1982, 1983 
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if month$days(mont~) • leap$bias < wordivalue then return; 
end; 

end comput~$month; 

declare 
daleStest uyte, I• true if testing date •I 
test$val~e address; I• sequential date value under test •I 

p ;,(j E 3 



PL/M-H6 lOMPilc~ 

98 

99 2 
100 2 
l Ol 2 
l 02 2 

1 OJ 2 
104 2 

io; 2 
106 2 
l 07 2 
l Oil 2 
109 2 
110 2 
111 2 

112 1 
113 2 
114 2 
115 J 
116 j 

117 J 
118 2 
119 2 
120 2 
121 2 
122 2 
1L1 2 
124 2 
125 2 
1L6 2 

127 1 

1 L8 2 
129 2 

uo 2 
131 2 
1J2 2 
lB 2 
lH 2 
135 J 
136 J 
lH ;I 

ua 3 

139 2 
l'tO 2 

141 1 

yet$d~teltime: nroc~aure; 

I* ~et date dna time •I 
hrs tad.hrs; 
.nin = tad.min~ 

sec = tad.sec; 
word$value = tod.di.ite; 
I• wordlvalue contJins tolJl numoer of d.:iys •I 
week$day = (wordivalue • baseldav - l) ~od 1; 
call computelyear; 
I• year has been set, ~ordivalue Is re~ainder •I 
leaplbias = o; 
If (year and Jlb) = 0 and wordlvalua) ~9 lh~n 

I• after feb 29 on leap ye.:ir •I le<1pibi.1s = I; 
call compute~month; 
day = word~value - (montnSdays(month) • le<1plbius); 
month = ~onth • 1; 
end get$date$time; 

emltldate$tfme: procedure; 
if lod.opcode = 0 then 

do; 
call emttnC.daySlist(shlCweekSday,2))); 
call emitcharc· •); 
end; 

call eNttSslant(month); 
call emitSslant(day); 
call emitSblnSpair(year>; 
call emitcharc· •>; 
call emitScolon(hrs>: 
call emlt$colon(mln); 
if tad.opcode = 0 then 

call emitSbcd,pafr{sec); 
end e~it$dateStime: 

todSASCIH 
procedure (parameter); 

declare parameter address; 
declare ret address; 

re t = o; 
tod$adr = parameter; 
strlng$adr = .tod.ASlili 
if Clod.opcode = 0) or (tad.opcode 
do; 

call getSdateStime: 
index = -1; 
call emitSdate$time; 

eno; 
else 

J} th en 

call terminate; 
end todSASCI1; 

I• error •I 

declare lcltod structurA. ( 
opcode byte, 
llate uddress, 
hrs byte1 
111111 byte, 
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142 l 
143 2 

144 2 
l't~ 2 

1 'o6 2 
l'tl 2 
141! 3 
l 't9 3 
l~O 2 

l~l 1 

1~2 

sec byte, 
ASClI (21) byte ); 

displaySlime$stQmp: ~ruced~re (tsadr} puulic; 
dcl tsadr address, 
i bvtei 

lcltod.opcode = 3; '* disµlay tirae ~nd 01l~ st1mp, no seco,ds •I 
cull move (4,tsadr 1 .lcltod.Jata}; I• don"t copy seconds •I 

cQll todSASCJI (.lcltod)i 
do i = 0 to 13; 

call printchJr (lcltod.115CII(i)}; 
end; 

end display$timeSstamp; 

dcl last$data$byte byte inltial(O)i 

end t in1estamp; 

_______ ..... ····--
COPYRIGHT© 1981. 1~82, l'l83 

DIGITAL RE$(,; IC:I 
P. 0. BUX 5n 

PACIFIC GROVE, ..,I\ 93)50 

SER.#-------

-



PL/M-86 LOMP 1LtR SO IR - DJSPUY ll'k 'iH'll'S p ,., (j [ 6 

CIWS 5-Ktf f:RE NCt LISTING 

-----------------------

OtfN AODK SILE NAME, AT rRl lUHS, iltl) l{trt liil'ICt: 5 

--------------------------------

11 OOO'tll 2 A. . . . . . . . . wORil PM41oJ[Tt:l AJTIJrll\TlC I tl 1 ') 20 ?.l 22 
IU 000611 I A. . . . . . . . . BYTE PARitiHTd< l\UTU'l><TlC 71 12 

Hl OU06H 21 ASCII. . BYH ARRI\ 'fC? l) >11::'fHci<CL.CL TOO} 14U 
9 0006H 21 ASL TI. . BYTE AlWAYC21) M[.11.;Ff((JOO) 132 

H 000411 I fl. . . . . BYl f PAP.Mill cR AUTO;LH l.C 35 36 
7U OOOHI I o. . . . . llYTE PARA'1i:J!:R nuro1u nc 71 72 
29 000411 I 8. BYTE Pl\RAMEHR A IJT 1111 A TIC 30 31 ::12 COPYR:GMT © 1981, 1982, 1983 
4't OOO'tH I 6. . . . . BYTE PARMlETtR AUHlli.\T J.C 45 ~6 

DIGITAL RESEARCH 39 OOO'tll 1 B. . . . . . . . . BYTE PARAMHcrt AUTllHA TIC 40 H 42 
2) 0004tl I a. . . BYTE PARAH fl ER AUTO HA TIC L6 21 P. 0. BOX 579 
49 BASEDAY. . . . . . LITERALLY 103 

PACIFIC GROVE, CA 93950 49 3ASEYf AR LITERALLY 76 
6) OlO!iH 39 BCD. . . . . . . . PROCtllJRE RHE S 11\LK =0006H 
70 OIU·ll 17 UCOPAIR. PROCE)iJRc ant= STACK=0006H SER.# 

l BOOLEAN. LITERALLY 
13 0004H 1 c. . . . . . . . . BYTE PARAHlTlR AUTllHArJC 14 15 
1 <) OOOOH 1 c. . . . BYTE BASED CA) LO 21 

j OOOOH l CHAR . . . . . . . ilYTf PARAH EHR " 1111 0175H 59 COHPUT EMO NTH . . . PROCEDURE ST AC I(= 000 2tl 108 
74 0140H 53 COHPUTEYf:AR. PROCf[)URE STACK=OOOllt 104 

L CR . . . LITERALLY 
2 CTRLC. . . . . . . LITERALLY 

141 OOOlH 2 OA TE . . wo~o '4d1BERCLCL TiJ[)) 145 
9 000111 2 DATE . . . . . WORD HEMBER(fOO) 102 

97 001 rn 1 OATETEST . . . . . dYTE 
69 OOIOH I DAY. . . BYTE 109 119 
117 001811 28 DAYLIST. BYTE ARRAYC28) DA TA 115 

L DCL. . . . . . . . LITE 1111 LLY 
l't2 02At-H 6't OISPLAYTiHESTAHP . PROCEDURE PUBLIC STACK=002611 

25 OOHH 16 t:MITBCO. . . PROCC()URE STACK=OOOllH ]) 32 41 4? 
L9 005'tH l1 EHITbCDPAIR. PROCtiliJRE STACK=OOJ 011 ::16 125 
39 0082H 39 EHITBINPAIR. PROCEDURE ST11CK=OOlOH 46 120 
13 OOOOH 28 UlITCHAR .. . PROCtOURE STACK=OOO.t,ll 21 H "7 116 121 
.. H 0061-H 19 EH JTCOLO I~. . PROCEDURE STACll.=001611 ll2 12J 

112 OllAH <JS EH I TOA TE flHE PROCEDURE STACK=OOlAH 137 
17 OOlCll 40 t:HITN. . . . PROCtolJRC: STACI<.= 0 004H 115 
44 001'1911 19 EH IT SL AIH. . l'ROCEJiJRE STACK=0016ti 116 119 

2 fALSE. . . . LITERALLY 
2 FF . . . . . LITERALLY 
2 fOREVE~. . . . . . LIT ER ALLY 

98 OIBOH 106 GETOATHillE. PROC[[)iJRE STACK=0006H 135 
59 OOE8H 32 GETNEXTOlGl T PRDCtaURE BYTE ST ACK=OOO 211 

141 000311 1 hRS. . . . . 8Y ff: HE/4flE RCLCL TOD) 
69 0012H 1 HRS. . . l:l'HE 'J9 122 

'J OOOJH l HRS. . . . . BYTE HEMilE~CTOO) 99 
143 0033H 1 I. . . . . . BYTE 147 1 4U 

12 OOOCll 1 INDEX. . . . IH'Tf 15 n 136 
1)1 0034H 1 LASTUAL\RYTE tlYH INITIAL 
I'\ 1 0018H 21 LCL TOD . . . STRUCTURE 144 145 146 148 



~ ,..... - -- ... -
PLO\-llo COl'IPHER SJ .. R - O,SPLi..Y T;. ~'. t'. 

IH 0016H Lr APtl TA'> 
50 oor.cH 44 LEi..POA 'IS 

l Lr . . . 
2 LIT. 

60 OOOl:H 1 LSO. . 
50 000 'tit 1 '-i. . . . . . 
6<J OOJ]H ] rllN. 

9 0004H 1 tl!N. 
141 0004H I lil N. . 

6<J OOOrH J HOllTH. . 
49 OOOOH l4 l'IONTllOAY S. . 

HO Vt . . . . 
2 UOPAGEHOOEOFfSET 
9 OOOOH 1 OPCODE . . . . . 

l't l OU OOH 1 OPCODE . . . . 
2 PAGEU: Ml FF SE I. . 

lll 0004H 2 PllRllllE lER. 
j OOOOH l'RlNTCliAR. 

12<J OOOAH 2 l<E T. . 
69 OOHH 1 SEC. . . . 

9 0005H I SEC. . . . 
14 l OOOSH I SEC. . . . 

2 SECTOR LEN. 
SHL. . . . 
SHk. . . . 

11 OOOOH 1 S TR Jt.G . . 
10 0002H 2 SlklNGAOR. 

l JAb. . . . 
6 OOOOH rERHl'IATI:. 

<J7 0008H 2 TESTVALUE. 
l OOOOH THIESTAHP. 
<J OOOOH 21 TOO. . . . 
8 00001! 2 TOOAOR . . 

121 027<Jtt 5't TODASClI 
2 TRUE . . 

142 0004H 2 JSAOR. . 
6S 0004H 1 VAL. . . 
tl I OOISH 1 riEEKOAY. 
5tl OU04H 2 WOROVALUt. 
50 00061! 1 Y. . . . . 
69 OOllH l YEAR . . . 
15 0006H 2 YEARLENt; Tli 
SL OOOOH l "" . . . . 

HOUULt lNFURHAllON: 

C:OOl: AREA SllE 
C:UNSTANI ARE~ SIZE 
VAl<IAlllE AREA SIZE 
MAX!HUM STACK SIZE 
241 LINlS READ 

02EFH 
003411 
0035H 
0026H 

0 PROGRAM ERROR(S} 

tNO OF PL/H-86 COMPILATION 

. . . . . . . . . . . . 

. . . 

. 

. . . . . 

. . 

. . 

. . 

7510 
520 
530 
380 

. 

. . 

. 

. 

. 

. 

-- ........ ....... - r~--., ll!lillillll .... - ... ~ .... ~ .... 
s r ~t I~ p s p :d''; ._ 1 

"y I l 'L~ "" J!J, 101 I U ') 
PROC1:DURl' PY r r: ST ~0=01Jil61i 
LJ ft llllll't 
L Hffl.f.LLY <'. 49 
uYTE (> 1 6J 
llY J E PAIH!~iCTd ~ lJ T ~l 111 l I L. ., 1 5~ 

BYTE l ') 11 12:) 
oYH l'.i: H'.l[ :<(TOO) 100 
llVJl UMfr1HLCLlflfl) 
BYfE fl') 90 9 l 9J 109 l I 0 1 t8 
itlORO AKRA'(( 12) OHA 54 ';3 109 
llUIL rm 14'> 
LI Jf.kl\LLY 
iHTf HL MllE ii( lO!l} 113 Id 133 
BYTE .'4£MtH:RCLf.LTC0) 144 
LT fElil\LLY 
WORD I' ARAHET:.'.ll llUTUHATIC 1L8 1 J1 
PROEt::JlJRt EXHkNALC 0) STACK=OOOOlf 1't8 
llORO l JO 
BYJE 101 125 

COPYRIGHT© 1981.1982. 1983 BYTE HcHUERC JOO) 101 
BYff HEHBERCLCL TOO) DIGITAL RESEARCH 
LITERALLY 
BUILJIN 61 1L 115 P. 0. BOX 579 
BUil rIN 11 53 PACIFIC GROVE, CA 93950 
BYTE BASUHS TR !NGAOR) ARRAY(l) 1 ') 21 
WORD ll 15 Lt 132 SER.# 
LITERALLY 
PROCtOURE EXHRNAUI> STACK=OOOOll U9 
WORD 
PROCl:[)URE STACK=OOOOd 
STRUC JURE BA5EO(TOOAO'D 99 100 101 102 113 ] ?4 132 133 

WORO q 'l'J 100 101 102 l }j lH LH 132 Jjj 

PRUCt:OURE ST ilCK=00201l 146 
LTTERALLY 17 
WORD PARAMt:TER AUTflHA TIC 14 3 145 
tlYTE PARl\HETcR AUTOMATIC 66 67 
BYTE 103 115 
WORD 61 62 81 83 93 102 103 106 l 09 
l:lYTE PARAMHL:R AUIUHATIC 5 1 53 S4 
BYTE 16 79 84 106 120 
llORD 7f! 80 ll l 83 
BYrE 53 55 56 



• ISlS-'11 HC:>-!l6 LJCATL~, VJ.2 !iV]~!Cf) ny: 
:fu: :>OIK.LNK UO(Srl(COO[,DArS1LlilT1\,CUIJST,SrACK)) AHSc1(f.UlL(ll),f11\TS(lOOOO:i))) 55('.:;f:..;:v.(t}?)) I1l ~,) .. .<. 

SYMHUL TAdLE Of MODULE sen 
READ rROM flLE S~IM.LNK 
WKlTltN ro FILE SJIR. 

bASE 

OOUOtl 
UOUOH 
OU OOH 
OOOIJH 
UOOOtl 
UOOOH 
OOUOH 
OUUOH 
OU OOH 
uuoou 
OUUOH 
UOUOH 
OOOOH 
OU OOH 
OU OOH 
000011 
lUUOH 
lOUUH 
lUOUH 
lUUOH 
lOUOU 
lUUOH 
lOUOH 
lOUOH 
lUUOH 
lUUUH 
lUUOH 
lOOOtl 
lUOOH 
lOOOH 
lOOOH 
l U UUH 
1 U UOtl 
lOUOH 

lOUOH 
lOUOH 
lOOOtl 
lOUOH 
lOUOH 
100011 
lOUOH 
lUOOii 

SO tR: 
10 OOH 
00 UOll 
lOUOH 
lOUOH 
lOOOH 
100011 

OFFSEJ TYPE SYMbOL 

lUFOH 
2603H 
2)'HH 
24EAH 
24CtH 
24 JI bll 
l46rH 
22'HH 
1A44H 
193LH 
1)30H 
140611 
0388H 
011 Ott 
0050H 
0050H 
OOO'iH 
005011 
00!>3H 
00)6H 
006CH 
0070H 
OU80H 
OU81ltl 
OlOOH 
Olfl4H 
027Ut 
Ol06tl 
OlfOH 
OlEllH 
OH6tl 
OlF.411 
OlB1<tt 
01 B1H 

OlB3H 
0116H 
01 lLH 
01B2H 
0 l 2fll 
0120H 
012CH 
012All 

PU~ OlSPLAYTIHE5lAMP 
l'U!\ OPB\IORO 
PUB P J!HTt 
PUtl PRIIHfN 
PUB PRirHtt 
PUB PRINTCHAR 
Pll3 AOOJBYH'.3 
PUB 01SPLAYflLES 
PU8 MULT23 
PUB G Elf ILES 
PUB SEARCHNEXT 
PUB SCANINJJ 
PUB SEfVEC 
PUB PLHSlARf 
PUB HON! 
l'Uf} HON3 
PUB BDISK 
PU'i Cl10RV 
PUB LENO 
PU6 Ll:IH 
PlJB FCB 16 
PUB RR 
PlJ3 BlJff 
PUB BUFFA 
l'UB SAVEAX 
PUtl SAVECX 
PU3 KPERBLOCK 
PUB fll~OICESBASE 

l'Utl XIAOR 
PUB F !AOR 
PUB RUffCllAOR 
PUil flLESfOUNO 
PlJB CURORV 
l'UB OISPLAYJITTRIPUTE 

-s 
PUA FOR HFE EOS 
PU!i PAGHLN 
PUB ALTIVlUSRVECTUR 
PUS FlRSTPASS 
PUB Sl.l\RCH 
PUB NUHSEARCHFUES 
PUB f,OOS 
PlJB DEBUG 

SYMliOLS A"ll 
OIAOH SYll 

LINtS 
MEMORY 
PU1Sl ART 
BOOS 

OllOH SYH 
012Cll SYH 
012011 SU 
Ol 2Fll S Y/1 
OlBLH SYH 

NUM SE ARC llf I Lf S 
SEARCH 
FIRSTPASS 

OOOOH 
000011 
OOOCll 
OOOOH 
000011 
000011 
UOOOti 
OOOOtf 
00 iJ ii jj 
OOOOtl 
OOOOH 
1)01)0 il 
OOOOH 
OOOOH 
DO 0011 
000011 
lOOOH 
lOOOH 
lOOOH 
lOUOti 
lOOOH 
1 OOOli 
IO OOH 
10001i 
lOOOil 
lOOOH 
IOOOH 
lOOOtt 
10001i 
lOOOtt 
IOOOli 
lOOOH 
lOOOtl 
lOOOH 

100011 
1000H 
lOOOH 
1000H 
lOOOil 
lOOOll 
1000H 

lOOOll 
100011 
lOOOH 
lOOOH 
lOOOH 
lOOOtt 

JFFS[J IYPt SY~JJL 

262tlll 
2~FllH 

2'dFH 
24'.l'IH 
24Ri:ll 
2'\BOH 
2452H 
1C20tf 
1A261l 
1530H 
1)20H 
H13H 
OlflH 
005DH 
005 011 
005011 
000611 
005111 
0054H 
005CH 
001Cll 
007fH 
OOBOH 
005Ctl 
0102H 
0106H 
025811 
0248H 
OlECH 
OlEBH 
OlFBH 
OlElH 
016'11! 
01B6H 

OllHH 
OIBJH 
011 Otl 
OlBlH 
0121:'.H 
OlOiJH 
012811 

012All 
012Bli 
OlOdH 
012EH 
Ol!Hlt 
011011 

PU ti 
PU.l 
PU Ll 
l'IJ •l 
PU·l 
Pll tl 
PIJo 
PU.l 
PUu 
PlJU 
PUi~ 

PUJ 
PU!J 
PU:l 
PlJ tl 
Plld 
PU3 
PIJB 
PlJ o 
PU ii 
PUil 
PUB 
PUd 
PIHi 
l'U8 
PIJu 
PUi.l 
PUil 
PUB 
PlJil 
PIJB 
PUU 
PUtl 
PUO 

PUH 
PlJU 
l'Ud 
PU fl 
PU ti 
PlJti 
PUd 

S't.'4 
SYH 
SHI 
SHI 
SYH 
SYM 

fl A Si'lP il 
D i"31l YT E 
PflEC VIAL 
CRU' 
PRillT 
SiliUP.YH 
AtlO.iBYTf: 
SORf 
SH~Ctl rnn 
HATCH 
StARCHflRSJ 
SCAN 
TtRMINAH 
XliOS 
.'4L1Nl 
MllN4 
l!AXd 
PASSO 
PA SS I 
FCfl 
CR 
RO 
T BUf 1= 
FCOA 
SAVEBX 
SAVE:OX 
FllEOJSPLAYEO 
SORTED 
LASlFIAl>R 
FlRSlFIAOR 
OIRLABEL 
usrnoi:: 
ClJRUSR 
OA Ti:OPT 

HLSSAGE 
FORM l\T 
U~RVH TUR 
GfT4LLOIRENTRIES 
NtlP.l\GEHOOE 
FIND 
OS 

DEWG 
OS 
FJ.tm 
UOP 14GUIOOE 
GlTALLDIRENTRIES 
u~ ,tvf c TOR 

COPYRiGMT ~) 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------
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lUUOH OllLll SY'I ACTIVlUSPVl::CTv~ l n ,Jn;, 0 l l 4'l s y Jj 11,, V'I• L Td.c 
lUUIHi llllbH SHI fUo{MAl loo nr1 011.~H s ¥ .'i f>.\:~.__Lc1~ 

1 U UOli Oltl41f SYM MESSAGF lOllOti 0 ! 1 511 sf i ;: 13 ·l ' - ·: 1=-11 s 
lUOOll Olffoti SYll OAT l:fll'T lO:lOrl 01:17h ~ ( i 0!3PL~YATTkJ~UT~ 

-<; 
10 UOli OlR!Hl 5YM SOfl TrlP lOJOH 0 l <I ')It :) f i ': IJR U '; .( 
lOliOH 018AH sn CUR ORV 001)0 tl c ;,< 'l J fl s y i C,.: U .' :' '.> I'.') Ii 
OOOOH 02ALH SYM SlLECT01HVc S TliC K 000411 SY ;'I ') 

OOOOH 02iirtl SYM GET CU l{i)1{ V OOOOtt 0 2 ct lj s·t ·~ G i TL 0 :J 11''4 

UOOOH 020UH SYH GtTUSR 00 '.)0 ii OLE Ch s y.., ) c TC 11< S ·lU: '!JOE 
OOUOH OZFHI SYM TERHrnATE OOOOli 02Frlt SY .1 !HJ.'!ti ~K 
5 T l\CK 0004H SYll CHAR OOOOft OHCll '.> y ,'i r'.AKf 'llJMtR lC 
STACK OuOdH 5 HI CHARA OR STACK ODG6H SY H I. L Ii 
Sr ACK 0004tl S YH VALADH 100011 011011 5 y ."I PL·H:E 
SIACK OOOdH ti AS CHA KS STACK 0004H [,~ 5 Vl\LUF 
lOUOH OlBtill SYll I OOOOtl 038df! s y :1 SL TV!..; 
51 ACK 0006H srn VADR SUCK 0004H S't' ,1 NUl'i 
SIACK 0 0 06 Ii llAS V tC TOR oooort 0 JA till 5Yi'. •H Tlf'l( 
sr 1tCK OU04H SYll vtC TOR 10001! OUICll SYll J 
OOUOh 03E 311 s y I\ GET t.X T S Tl\C K 000411 SVH vt C ll)J{AO~ 
lOUUH 0180H 5 YI! I 100011 OllAH SY ;1 Mil )I( 
5 r ACK 000411 llAS VEC TllR lOOOti OllClt SYM PCO 
lOUOH 010!..H BAS TOKE!l IOOOll OlOEH SYH GDTtlt' Tlll\IS 
OOOOH 0410H SYN GHOP TIOllS lOOOH Oldr'li SY •1 TUIP 
OOOOH 011211 SYM OP ERR 000011 077Etl SY .1 GtTFTLESPl:C 
100011 OlCOtt SYl4 I oooou OS JOH SYM SE TU ff AULTS COPYRIGHT© 1981, 1982, 1983 lOOOH lll26H SYii SAVl:UVEC lOOOtl 012 t!H SY11 TtMP 

DIGITAL RESi:flr<CH lUUOH OlClll SYll I 100011 OlC2!1 sn LASTDSEG'IYTE 
000011 02 9011 LIN 63 000011 0211 Oil UN 6" P. 0. BC1X 579 
OOUOti OLACH LIN 65 OOOOH OZACli LIN 66 

PACIFIC GROVE, CA 9ll50 OOUOH 02Af-H LIN 68 OOOOH 02Bdll LIN 69 
OOOOH 02BFlf LIN 15 000011 02C211 LH~ 76 

SER.# OOOOH OLCEH LIN 11 000011 02 CE Ii LIN 79 
OOOOH 0201H LIN 79 OOOOH 02001i LIN 80 
OOUOll 02 OOH LTN 81 OOOOti 02(011 LIN 87 
00 OOtl OLE CH LIN 83 OOOOH 02ECH LIN ll4 
OU 0011 02EFH Llr-1 tl6 OOOOH 02FlH LH 87 
uouou 02F4H LIN 88 oooou 02f[)fl Ll(j 6'} 
00 OOtl 11.lf flj UN 90 OOOOH OJ02H LIN 92 
00 0011 OHCH LIN 93 OOOOH 031CH LI ;J 94 
OOOOH 03lflf LIN 'l6 000011 0326H LTN 91 
OOUOH 0 .:i2 Cit LIN 98 OOOOH OB9H LI 1\1 ') '} 

00 UOtt OJSOH LHI 100 OOOOH 0354H LIN 101 
000011 037lH LIN 102 OOOOH 031CH Liiii 103 
OOOOH 0-18.lH LIN 1 04 OOOOli 038tlH LliJ lOS 
OU OOH OJ8t!H LIN 106 OOOOH 03BllH Liil 106 
OOOOH 039111 LIN 109 OOOOH 03'lllH LIU 110 
000011 OJI\ 7ll LI1J 111 oooou OJl'ltlH LIN 112 
OOUOH 03Ai:H LIN 114 OOOOH 03fl3H LIN 115 
OOUOH 030311 LIN 116 OOOOH 03061i LTN 117 
,000011 IUD AH LIN 118 oooou 03!lCH LIN 119 
UOUOH OJE3H Liil 120 OOOOH 03E3H LIN 121 
UOOOH 031:6H LIN 123 000 OH 03FSH LTN 124 
OOUOH O..>F'lll Liil 125 00001i QjffH Lrn 126 
000011 0406H LIN 127 OOOOH O~Ot:ti LIN 12 ll 
OOOOH 0416H LIN 129 00 3 Oil 0411.lH LJfl 130 
000011 041011 LIN 136 OOOOrt 0420H LIN lJ[J 
OOOOH 044 ]If LIN 139 OOOOH 044 Oil llil l't I 
UOOOH 04571i LIN 142 001) Oti 0451:11 LIN 143 
00 0 011 046Etl Liil l't4 000011 047511 LIIJ 145 



OUOOt1 04t)!ill ;LJN 147 001) t1 ii iJ 4;.} :~,, L l ; .• l '1 fl 

UO U Oti 048f-H Ll1t 14<} 00 :) Oh o .. 9 111 l T ·• I'> fl 

OUUOH O't9dH LIN l!il 000 •)ti 04A.~~: L] I 1:.2 
OOOOH 041\CH LIN 153 00 ()I) ti fh 12:1 L f 1i 1:i 4 

OUUOH O'tfl'JH LIN 155 000011 '14C6t1 L T:i l'.>6 

OUUUll 04Ci.Hi LIN lH OOl!Oli 04CLlf! L {I~ 1:-ll 

OU OOH 0407tl LIN 160 OIJ 0 IJ H 04 llLll l T tl 16 l 
UUUOli O'tf!iH Lrn 162 000 OH 04Fdl L J ,I ltd COPYRiGIH "-') 1981. 1982, 1983 
000011 05 091i LIN 164 OOOOH O~d'<lf LL-J 166 DIGITAL RESEARCH 
OUUOH 051611 UN 167 000011 O'.>?Oii LT•• 16 ll 
UUOOti 052111 l Ill 169 000 OH 05 3111 LI' 11 n P. 0. BOX 579 
OOOOH 0537H UN 111 000011 O'.> 3t H LI'l 1 7:' PACIFIC GROVE, CA 93950 
OUUOH 054tJH LYN 173 OO!JOii 05HH LI :J 114 
OU U 011 05 5911 LIN 175 OOOOH 05 5 Cfj L J >1 116 SER.# 
OOUOH O!i6UH LJN 177 UOOOH 0570H L l:~ 1 7 tJ 
OOOOH O!i77H LJH 179 !lOOO!i 05 8 711 LT tl ldO 
OOUUH 058EH LYN lf H 001) 011 05 9 fl jj LIN lHL 
OOUOH 0'>9HJ Lrn 183 000011 O~ll5H UN 184 
OOUOH 05AFH LYt• 185 OOOOH 05B6H L Iii 1 tJ6 
OOUOli 05COIJ LIN 187 0 0 0 OH 05C51i L Iii tu a 
OOOOH 05C 7li LIN 189 OOOOH 0504H LI•• 190 
OOOOH 050~11 LIN in 000011 050BH LT Ii 193 
OOOOH 0.50BH LIN 195 0 0 0 OH 05E51i Lrn 197 
00 0011 O!iECH LIN 198 OOOOH 0'.>F3H Lrn 1 <J'l 
OOUOH 060AH LIN 200 OOOO!i 0611H LIN 202 
OUOUll 0618H LJN 205 OOOOH 06 tllll l J •• 206 
00 0 OH 062l.IH LIN 208 OOOOH 062FH LlN 209 
ouoou 0640H LIN 211 OOOO!i 065Lli LIN 212 
OOUOH 066tH LIN 213 oooou 0676H LIN 214 
OOOOH 068HI LIN 216 OOOOH 068dl Ur4 217 
0000/i 069'1H LIN 2 lll OOOOil 0683H Lrn 21 'I 
000011 06BOH LIN 220 OOOOH 06C8H LIN 2L3 
OOUUH 06C8H LIN 224 OOOOH 06CFH LIN 21-5 
OUUOH 0602H LIN 226 OOOOH 060211 LIN 227 
OOOOii 06FBH LIN 229 00 0 ou 07 02H LIN 2]0 

OOUOH 0109H LIN 2 32 OOOOH 012AH Lrn 233 
OUOOh 073,.H LIN 235 OOOOH 014011 Lrn 236 
OOUOH 0747H LIN 237 OOOO!i 0149H LIN 238 
OOOOH 0751JH LIN 2 39 OOOO!i 0162ti L 11~ 240 
OU OOH 0162H LTN 241 OOOOH 076'JH LIN 242 
OOOOH 0166H LIN 246 OOOOti 076BH Lrn 247 
OOOOH 0170H LIN 248 OOOOH 017211 LIU 249 
OOOOH 077911 LIN 250 UOOOH 017Cli LI II 251 
OOUOH 017Ell LIN 252 OOOOH 07 !l lli LIN 254 
OOUOH 078Utl LIN 2!i6 OOOOH 01~ lH LIN 25 7 
OOUOii OlC411 LIN 258 OOuOH 07ClJH UN 25 C) 

OUUtlli 010911 LH4 260 OOOOil 07Utl LW 261 
OUUOH 07f2H LIN 262 OOOOH Otl09H u:~ 261 
OOUOli OIJOUH LIN 264 OOOOH OdOFIJ L rn 266 
000011 0816H L fJ-j 267 oooou 08 24 ll L Tri 26 ~l 
000011 08211J LIN 270 OOOOH 082EH UN 271 
OUOOH OtJ30H LIN 272 OOOOH OdBH Liii 273 
000011 0840H LIN 274 OOOO!i OHAH UN 275 
OOOOH OB511l LIN 2 76 OOOOH OIJ61H LIN ?71 
OOUOll 01!6Ctl LIN 279 OOOOH 01!73H Lfl'; 20() 

UUOllli OIJ78H LIN 281 OOOOH 01:17AH LL~ LiJ2 
OUUOH OIJ8'tH LIN 21.D 000011 088[Hl LIN 2tl 5 
000011 089'JH LIN 286 OOOOH 089Ut LIN 21H 
OOUOH 08 A31i LIN ?89 OOOOii 0811 Ali LTN 2'JO 
OOOOti 08BCH LIN 291 OOOOH OSCtltJ LIN 292 



11111111111 
...., - - .... - - ....... ~ .... - ..... - -- - ~ ~ ..... ..... 

UUUOH Oll02H L JN 291 000'11l Od 0 6 h L f .• ~·) 4 
OOOOH O!lf tH l[I~ 2 95 LlOvfl:i O'HlO•! L!d ! ·)(, 
OOOOtt 0':11 ':IH UN 2 'JB uoor,j G<J20H LI I• .~ Jg 
UU UU11 O'lr.UI L rn 3 0 l 0110011 I) ')2 Jfi L f .1 3') ;> 
OUUOH 09JOH Lrn JU3 UOvOH UY ·_L!H l I ,j 1 iJ '• 
OUOOll OIOLll LIN 308 DO()() ll Ci 11 'di L r i~ jlJ'J 

UUUUti 01 IOH L Ii~ HO OODl'd 01?3t1 Lf,j Hl 
000011 012All Lii~ j 13 OOOOii 0131 H LU1 314 
ooouu 01 HH Lii.i 315 000011 013 6 rl LI;, H 6 
OOOOti 013'JH LIN 117 OOOOtl 01 Jr'H l T ii 318 
OOUOH OH6H LIN Jl') UOOOH 014Jll u:i 3£'0 
000011 0152fl LIN 321 O'lOOJf 015 7H L II< 3£2 
000011 015t:H Lrn 323 000 Ot1 016 '.>ti LI·~ 3?4 
OUIJOli 016CH LIN 325 OOOOtl 0171 H UN );>7 
UOOOtt 01 7 llH Llfo4 328 OO(JOti 0110H LI~ 32'l 
OOOUli 011 Ulf LIN 330 000011 018411 LI r• Bl 
OUUOH Ol89H LIN 3J3 UOOOH Olflt:tt Lrn 336 
OU OOH OlBtti LIN 337 oooou 0 l 'llll Liii 338 
uuuu11 Ol 9'1H LIN 339 OOOOH 01"5H lltl 340 
00 001! OlACH LIN Hl 000011 Olfi211 LIN 342 
00 UOti OlBllH LIN 343 00 00 It 01 C2H LI1i lH 

COPYRIGHT© 1981. 19.S?. 1983 OUUUll OJC7H LIN 345 OOOOH 01D5H L I1~ 34 7 
0 u 0 011 0 lOAll LIN 346 OOOOH OlE4H LIN 349 DIGITAL RESE,,RCH OOOOH OH All LIN 350 OOOOH OlFUI LIN 151 
0 u u 011 OlfSH LIN 352 000011 OlFBH LIN l'..d P. 0. BOX 579 
OOOO!i OlfOH LIN 354 OOOOH Ol12H LIN 155 PACIFIC GROVE, LA 93950 OOUOti Ol l 711 LIN 357 OOOOH 021CH LTU 35 8 
OUUUti Ol72H LIN 159 OOOOtl 0229H LI u 160 SER. # 
OOUUll Ol J4!l LIN 361 OOOOH 023JH LIN 36 3 
OOOUH 0251H LIN 365 OOOOtt 0254H Lil'I 366 
000011 025<.JH LIN 367 000011 02 5Et1 Lli4 168 
OOOOH 0.:'.65H LIN 369 00 0 Ott 0268tt LIN 371 
OUllOH 026811 LIN 373 000011 0275H l Tll 374 
OU OOH 021711 Lrn 315 000011 0270H LIN 376 
OOUUii OLB OH LIN 377 UOOOH 0291H LIN 318 
UOUOH 02'HlH LIN 379 OOOOH 029BH LYN )!l J 

SL ANt~EI<: SYMBOLS ANO LINES 
lOOOH 0 l A Oil SYH Hll10R Y 10001! 01crn SY ii OtiWG 
OOOOH O'JJt:H SY~ IHIITESPACE ST.\Ci!. 0004H S YI-I S TR A OR 
sr ALK 000 'ttl BAS SIR lOOOH Ol!lOtl SY H I 
OOOOH O<JldH SYll OfllHlTER STACK 0004H SYH CliAK 
UO OOH O'JA'tH SYl1 OEBLANK ST ACK OOO'tH SYH BUFAOR 
lUUUlf OIC'ttl SYH OEST STACK 0004H 61\S flUF 
lUUOH UlOlH SYH I l 0 0 0 tt 0Hl211 SYH NUHSl'ACl::S 
100011 0103tl SYK STRHIG OOOOH 0 d4 F Ii 

'iY ·~ UP?t:RCASE 
Sf ACK 00041l SYH BUFAOR STACK 00 0 411 ilAS BUr 
lOUOH 0104H SYl1 I lOOOti 01 C6H SHI PCilllhSE 
lOUOH 01C6H BAS PCB lOOOll 01(811 5YM ~CA.NAOR 
100011 OlCBll BAS INBUF IO OOH Olll5H s y ,. fNPJR 
lOUOH OlCAH SYH TOKENAOR lOOOH 01 C AH BAS TOKl:N 
l 0 OOH 0106H SYll TPTR lOOOH 01orn SHI CHAR 
lUUOtl OlDIHt SYM NXTCllAR 10 00 If 0109U SYll TCOUNT 
OOOOH 067EH SYll OIG IT. STACK 00041l SYM OIAK 
OU OOH OU'JtlH SYll LETTER STACK 0004Jf SY 11 CH A1( 
OOUOH OBBdH SY/4 EATCllAR OOOOtl 030'111 SY 11 PUTCHilR 
SIALK 0004H SHI CHA RX OOOOH Oil Ff H SY:~ GET Ill ENTif lfR 
SIACK OU04H SYM HAX OOOOH occrn SYri F.tUOIAR 
sr 11cl{ 0004H SYll x oooou 00131l SY .'1 EX PA NOW ILDCAllOS 
ST AC.K 0004H SYH FIELOSllE 100011 OJ'lAH SHI I 



lOUOH OlOLHf s y,1 LffTOVck lGiJ'1d :I JC C !I ~ '( i )r'/LJi.i-'f 1 ~ 

000011 OUl\!Ht SHt GETFTL~SP!::C IrO'lll OFlC.11 s y 1·1 

OOUOH Ol 8 'Jll SYl1 GUNUHEHC 5 r l\Ci\ 000 411 :} y .j :LL< 
OOUOH OfllJH SYM GET STRING ST ,.c K 0004H s '( ,, 'J t 'l. 

OOOOrl OfA2H SYM Gd fOKE1~n.LL ] 00/\ii 01 )i)tl > y .~ s~v~r:.Pr.~ 

OUOIJH OHLH SHI GHiWOifl[R 000<1il 1025H SY •1 GtTUl'l[!JIJ 
OOUOH 1os211 SYM Gd PAK Al-I l 0 00 rt 01 i)[lj SYd r,;J f,~ TJKLN 
1uu011 OlOftl SYll PAR ENS OOOOh 108'.itl SY Ii f .>')5 Pde: 

COPYRiCIH 0 1981. 1982, 1983 OOOOH lOAAH SYH ST11TE8 OOOOH 111 rn S1H ST1HU 
000011 116/H SYll SHTE6 OOOOh llACh SY.'I sr~rb DIGITAL RESEARCH 
000011 llOOH SYH S IATE4 ) TACK 000211 s y ., TL 11r' 

P. 0. BOX 579 000011 lddH SYil STA TU 000011 12Cilfl SY .-1 STAH2 
OOUOH lH'ltl SYll Sfllrtl OOOOH I 31\ dri ) Y t·I S Jl\ll.TS TA TE PACIFIC GROVE, CA 93950 
000011 l 'tl JH SYH SCM4 STACK 0004H SHI l'L'3i\flR 
lOOOH OHOlt SYM STATUS 000011 14'16H SHt SCAllINIT SER.# 
S l ,;CK 0004fl SYll PCBAOR OOOOH 0CJ3LH L .l: 1'~ 26 
OOOOli O'J411i LIN 28 OOOOH OH6H l Ti4 z ') 
OOOOH O'J6tlll LIN 30 000011 O'J6fH LIN J1 
000011 O'J71H LVl 32 OOllOH O'JTllll LIN 33 
OU 0011 O'J78H LIN 34 OOOCH OHbll L Til 36 
OOUOH O'J9A!i LIN H OOOOH O'J9EH LI /4 .~8 

OUUOH O'JA'tli LIN 39 OOOOH 09A4H LU 41 
OOUOH 09A71i LTN 43 000011 0 1HCl1 l I lj 44 
000011 0!113011 LIN 45 OOOOH O'JOCH LIN 46 
OU OOH O'JE lH LIN 47 OOOOH O'JF3H Llt• 48 
OOU Ott 01\ 3 Oil Lrn 49 OOOOH 0A3fH LT14 51 
UOUOH OA441i LIN 52 UOOOH OA'illl LIN 54 
OUUOli 0A4UH LIN 55 OOOOH 01HOH L [;~ ~9 

OOOOH OA40H LIN 61 OOOOti OA5AH Llil 62 
OOOOH OA5HI LIN 64 OOOOH OA63H LIN 65 
UOOOti OAAOll LIN 66 OOOOH OArHH Liii 68 
OU U Oil OAC4H LIN 69 OOOOH OA C8H LI·• 10 
000011 OACfli LIN 71 OOOOH 011F5 fl LIU 12 
OUUOH OAF'JH LIN 73 OOOOIJ OtHCH Ll14 14 
00 0 OH Ob2lltl LIN 15 OOOOH Ol.1301i ll1I 76 
OU OOH OU 34lt LIN 18 OOOOH OtH7H LIU 79 
OU OOli 01.14 bli Lrn 80 000011 0041lH LIN Ill 
OOOllH Ob4FH LIN 82 OOOOH Otl52H L Iii 8't 
OOUOH OiJ51H LIN 85 OOOOH Oti6 Hl LI ii 06 
000011 OB7UI LIN 87 OOOOH OB74H LIN llB 
OOUOH OU78H LJN 89 OOOOH 081 A II LTN 90 
OOOOH 01.i 1t Ii LIN 99 000011 OtHI 111 UN ltll 
OUUUH Ob'JHlt Lrn 102 OOOOlt OU9i3H LIN 103 
OOOUh OU'Jtlf LIN 105 OOOOli 06B8H LHl 106 
OOUOH OUilllH LIN 107 000011 OiHH!H LI i~ 10 'l 
OOOOH OllOlH LIN 109 OOOOH 000111 Liii lllJ 
000 011 Ob09H LIN 111 OOOOH OB!JCH LIU 111 
OOUOH ObE6H LIN 114 UOOOH Otif ull UN 115 
UOUOH OhFfH LHI 116 OOOOH OC02H UN 113 
000 Ull OL01H LIN 119 OOOOH 0(;?211 LIN 120 
000011 OCl!IU LIN 121 OOOOH OC6 Ali Liil 122 
OU OOH oc 7 lll LIN 123 OOOOH oc 7 4 Ii lltl 124 
OOUOH OC78H LIN 125 000011 OL 1 Atl LIN 126 
OU OOH OLl\CH LIN 127 OOOOH OC 4F11 LIN lL il 
OOUOH OCl\31l LIN 129 OOOOH oc fl 511 LI14 DO 
OOUOH OLBOH LIN 131 000011 occ rn LI'~ 132 
OOODH OLClH LIN 133 000011 occ 1H LIIJ lJ4 
000011 occ.-H LU 136 000011 001311 LI.'~ 137 
OOUOH 001311 LIN 138 OOOOH 0016tl L J ·~ 140 
OOUOH OU l Cti Lii~ 141 OOOOli OLI 3 7H LIN 142 



... ..... - - .... .... ...... ...... ~ - - - .... - ..... ....... ..... ... -
UUUOli 003Ut Lrn 1'14 00:J1111 f)I) 4 41! l ! :. 1 " '.1 

OUUOli OtJ4Cli Liil 146 00'l0d OJ 4 di Lf,j 14 7 
UUOOH OU 5.Hl Lii.i 148 00 llO II Ou5 f: I! u:; 1 't'I 
UOUOli 006Ull Liil 150 00 0011 006GH l r" J ',] 
Oil 0011 006 !lit LIN 153 OOIJOH 01)6dl Lli• I'> 4 
000011 01J72H LIN 156 000011 01HhH l f j l :i 7 
OUUOH 008 All LIN 158 OOOOtl 0010H l T .. l '> '} 
000011 1Hl961i UN 160 UOOOii Ol198H UN 16 I 
OUOUli Oll<Jfli Ll:-4 162 00 0 ()fj OOA2H llil ltd 
OU OOH 00 ~Sil LIN 164 00 0 Oti OD~ bH l T » 16 '> 
OU U 011 00 ~Bil LIN 166 000 Oil OLl n u1 ll I 16 e 
00001! UUBAll Liii 169 OOOOH OllC!lH Ll'I llO 
OOOOll OUCtll Lli-4 l 71 OOOOti OOO':>H L Tfj 112 
000011 00 f Jll LIN 174 OOOOt-1 f1ll t: u II l i ,, 115 
OOUOH OUEUI LIN 176 OOOOd OOFlH L lil l /7 
OUUOH OOF3ti lltl 178 000 Oil ODF3U LTI• 179 
000011 UOf'HI LIN luO UOOOH Ot 3.'l ll LIN t d l 
OUUOH Ot43H LI~ 182 00001! Ot43H L l.'I ld3 
OU OOH Ol4FH LTN 185 OOOOH Oi:56H LIN t!l 7 
OOUOH Ot591i LIN 188 OOOOH OE64H LIN 19 0 
OUUOH Ot69H LIN 191 OOOOH OE751f LIN I <J2 
UOUOH 0L79fl LIN 195 OOOOH Ot 81 H LIN 196 
OOOOH 01:8 511 LIN I <J1 OOOOH OE 8 '.lH LIN 198 
oooou Ot8<JH Lil'I 199 OOOOH OE.SCH Liii 201 
OOUOH 0 t9'Jti LIN 203 OOOOH Oi:C511 LTN 204 
OOUOtl OtCCtl LIN 205 OOOOH OcCfH LIN 206 COPYRIGHT© 1981. 1982. U83 UOOOH Ot06H LIN 207 OOOOH OE08H LIN 208 
OOUOll OH7H LJN 209 000 Oil Otf JH LIN 211 DIGITAL RESL'\RCH 
OOUOH OffitH LIN Ll2 OOOOH OE FD Ii ll<I 213 P. 0. BuX 57 J UUUUH OFO'tH LIN 2H OOOOH OF 0 6 ll LI~ 215 
OU OOH OfOAH LIN 216 OOOOH OF12H LJN ~11 PACIFIC GROVE, (A 93150 
000011 Of- t81l LIN 2 lR OOOOH OF18H LIN 219 
OUUOH Of ltill LUI 221 OOOOH OF22H LI~ 223 SER.# 
OU OOH Ol-'2511 LIN 224 000 011 OF52fl llfl 225 
OOUUIJ Ot-5'JH LIN 2l6 OOOOH OF5CH LIN 227 
OUUUH Ot-63H LIN 228 OOOOH OF6':>H LIN 229 
OUUOH Of8ltl LIN 230 OODOH OFB'tH LIN 231 
OUOOli Of-86H LIN 232 OOOOH OFBOH LIN 233 
OOUOH OF91H LU 234 OOOOH Of99H LIN 235 
OOUOH OF9Ctf LIN 236 OODOrl OF II 211 LIN 237 
OOOOH OrALH LIN 2 38 OOOOH OFA'.>H Liii 240 
OU OOH Of A Bil LUI 241 OOOOH 0Fil2H Lii~ 2"3 
oooou Of BAH LIN 244 00() OH OF 8011 LIN 245 
OUUOH Of- Cll1 LIN 246 OOOOti Ot'C 8 ll LIN 247 
000011 Uf02H LIN 248 OOOOH OfOEH LIN 24 'J 
OOUOtf Of EAH LIN 250 oooou OFEEll LT 1; 2;1 
OOOOii 01-fLli LIN 252 OOOOH Off 2H LIN 253 
OUOOti Off;ll llt4 25't OOOOtl 10041! LUJ 2 '.i6 
000011 lOOCtl LIN 257 OOOOii lOOlll LIN 2'>9 
OOUUli 10 l '>H LIN 261 000011 101011 LIN 262 
0 OU OH l021H LIN 264 00001! 102'.>H LIN 265 
OUUOH 1025U LIN 266 000011 1028H UN ?67 
000 OH IOLdl LIN .L68 OOOOH 103tlH LIN 210 
OUUOll 1U40H LIN 271 oooou 10't6H LIN 272 
UUOOH 1U4AH LIN 273 OOOOfl 101,Ell LT!'< 275 
OOUOH 1052H LIN 276 UOOOH 1052H Lrn 217 
UOOUtl 105.,ll LIN 278 oooou 106411 LIN 2tl0 
OOUOH l06Clf LIN ?31 OOOOlf 1 06 t II LIN 20 3 
OUUOtl 101;u LI14 285 OOOOH I 07DH LIN 21l6 
OOUOtl 108HI LIN 288 OOOOli 1085H LUI 21J'l 



OOUOH 1 ua SH L 111 292 OflG Ot! 10.'lilll L[,j 2 j j 

OOOOri lOllfH Liii 2 9S tJOUOH lJHH LI·; •·)t) 

OU OOH 1099H L J/1 29!l 000011 lO~lil L 1 :4 ') J ') 

OU UO~i 1011611 L Ill JOO 0001111 1onAH Li.; !fl I 

000011 lOAAll Ll.'l 302 UOOOil l(UUH t_ l .' ~ 3;) 1 

000011 10 B4H LTN 305 000011 1 O"UI L 1 f< 1')6 

OOUOH 1 OC Sil L HI 308 00 0 011 lOCCH LT.~ JI 'l 
OOUOH lOOJll LIN 312 OOOOH 1U06H ll'l 11 l 

COPYWGllT 0 1981.1982, 1983 OOOOil 11Jt:3H LtN 314 000 0 ii 1OF011 LIN 31 5 
OOOOH l Ofl fl L Iii 316 OOOOd l0FCl1 LI 11 31 1 DIGITAL RESEARCH 
OUOOli 110111 LIN 318 OOOOH 110111 L LI 319 P. 0. BOX 579 OOOOH llOFH LIN 321 000011 ll l 2H L ffl 32,, 
OOOOri 111 rn L II~ 325 000011 111 rn LJ 1l 3.::6 PACIFIC GROVE, CA 93950 
OOU011 lllAtl LI'l 327 000011 1121 H LHI 329 
OOOOH 112 bll LIN 330 000011 1132H LIN 332 SER.# 
000011 ll39H Liii 333 UOOOH 113dl L I•I j :14 

OOUOH ll4CH LIN 336 OOOOli 114Ftt LIU 317 
OU OOH 1154H LYN 338 000011 115411 Uh 3:l 9 
000011 ll 5Btt Lir' 341 000011 115E:lt LIU 342 
000011 116JH LIN 344 OOOOtl 1167H LIN 345 

OOOOH 116 HI LIN 346 OOOOd 116AH LIN H7 
OOOOri 117 ltl L JI~ 349 0 0 0 011 117 l:Ht u;1 ~5 0 
OOOOH llll2H LIN 352 OOOOH 1189H LIN 3H 
000011 1191U LIN 355 OOOOH 1195H LTN 356 
OU OOH 1J9<JH LIN 358 000 OH 1 lAjH LIU 359 
000011 llAlltl LIN 360 OOOOH llACH LIN 361 
OOOOH 11 ALI! LTN 362 00 00 Ii llAFll Lrn 36 3 
UOOOH llll6H LIN 365 OOOOH llCOH L1:4 366 
00 OOii llClH LIN 368 OOOOH llCtH Liil 370 
000011 110111 LIN 371 OOOOH 11D6H LIN 373 
OUUOH llODH LIN 375 00 0 Oil 11E5H LIN H6 
ODOOtl 11E911 LIN 311 OOOOH l lE 011 Liii 379 
OOOOH 11F7H LIN 380 OOOOH llFCH LTN 3111 
Ou OOH 12001-1 LIN 382 OOOOH llOOll Lrn 3B 
OOOOH 1204H LIN 385 OOOOH 1208H LIN 387 
OUUOll 1215H LIN 388 OOOOH 121Cll LIN 390 
000011 1223H LIN 392 0 0 0 Ott lL29H LIN 393 
OOOOH 122Cll LIN 394 000011 1238H Liii 395 
OOUOH 1230H LIN 396 OOOOH 124311 LTN 3':17 
uu OOH 1252H LIN 398 OOOOH 1257H Lrn 399 
OOOOH 1251:H LIN 4 00 OOOOH 1263H LIN 401 
OUOOrl 1261lll LIN 402 OOOOH 1261.: H LIN 40 3 
000011 1213H LIN 404 000011 127811 LIN 405 
000011 I278H LIN 4 06 OOOOH 1271HI UN 407 
000011 128211 LTN 409 OOOOtl 128Ctl LTN ,, 10 
OU OOH 1293H LIN 412 000 OH 129AH LIN 414 
OOOOtl 12AlH LIN 415 OOOOH 12A 6H LIN 416 
OOUOH 12AA!l LTN 418 oooou 12fl8tl LIN 420 
UU UOrl 12C2H LJI~ 421 OOOOH 12crn LI I~ 4U 
00 OOti l 2C tlH LIN 423 OOOOH 12Clll1 LIN 424 
OOUOH 12CEU LIU 425 OOOOH 1205fl LIN 40 
OOVOH 12Ddi lJU 428 000 OH 12E6H Lit~ 4j0 
OOOOH 1302H LIN 4 31 00001! 130611 LIN 4 32 
0000/i 130 l:HI LTN 433 000011 130df LIN 434 
OU OOIJ lJl 211 LUI 4.35 OOOOH 1J141l Lr.~ 4]6 
OOOOH 1311HI LIN 438 OOOOH I HEH LIN 4 }') 
oouou 1J2Jfl LIN 441 oooou 1332H LIN 443 
ouuou 133'Hl LIN 444 00 0 OU lHilH LJ:-j 445 
OOOOH lHOH LIN 448 oooou 134~H Lrn 44 9 
oouou 1345tt LYN 450 oooou 1341lH LIN 4'i l 



~ ...... - ~ - - - ...... ~ -- - .... - - .... .... ..... .... -
OU OOH 1J4t'H LIN 4!>1 000011 13S9H L'" . . 4', .. 
uuuou 1 J60H LIN '• 56 OOOOH l 3 s lH Lr., 4 ~; G 
OUUOh l36r11 Lr 1'• 4 5'1 OOOOt1 131311 li.i 4o" 
OOOOH 1J7 IH LIN 467 OOOOH 137LH I.! M 4.:, 3 
OUUOH lJBDl LI'I 464 0000:; 1.i85H l.J .j 4 t, 5 
OOUOh 1J87ll L y,j 466 OOOOrt l 3'1511 L ! ·' 46fl 
OU OOH I J9fH LIN 469 UOOOH 13Hlt Lf ~j 470 
OU OOH 13AllH LIN 471 OOOOii I 3 ~dll l TI• 47? 
OOUOli 13~811 L Ti• 473 000011 l 31:l 2 IJ LI,, 475 
OOUOtl lJBflf LIN 4 76 OOOOH 1 ]{)Atl llil 477 
OUOOll 13C41t LU 478 uo (J 0 ti LlCJH LI 11 4 h I) 
000011 L!OZH Lii~ 481 OOOOh 1301H LT:i 4U? 
OUUOtl lJOtll Lrn 484 000011 13E5!l lJ ,j 1tl:l 6 
OOOOH l 3E91t LIN 4 UT OOllOH I .:l f Cit l f I< ·'tl:l!l 
OUUOh lJf lH LIN Jt'} 0 000 Oii 13FBll L f 1< 4)? 
OU OOH lJftHl LIN 4 ':l3 OOOOH l40Gll Liil 495 
000011 140~H LIN 496 00 0 0 H 14'l Fil LIN 4 'J 7 
OUOOh 14 lJlt LIN 498 OOOOH 1413H Lr,~ 49') 
OUUOii 14161-1 LIN 5 01 UOOOH 141 Cll LIN ~02 
ouoou 14251-1 LBI 503 OOOOH 142dlt L [" 504 
UUUOll l't3!ili LH.i 505 OOOOiJ 14 3 flit L Tll 506 
OOOOH 14 3UH LIN 507 oooou 1"4411 LIN 508 
000011 14HH LIN 509 OOOOH 1440H LIN 511 
000011 145 lH LIN 512 OOOOH 145CH LIN 513 
00 0 Oil H661l LIN 514 OOOOH 146Bli LIN '.> 15 e_e_ 1> ~ M - Z iD .. ;2,l CL_ V.S oooou 14 7 51i LIN 516 OOOOH 147~H LHj 517 
000011 l484H LIN 518 000011 l'tfl9H LIN 519 COPY lGHT © IWl,1982.1983 
00 U Otl 14 9.:Hl LIN 5l0 OOOOH 149llH LIN 521 

DIGITAL HE:'icAf{CH OOOOH l 4A'.>ll LI~ 522 OOOOH HAAH L JN 52 3 
000011 l4Al"li LHI 521t OOOOil 14'18H LT!~ 525 P. 0. Bl.X 579 
OU OOH 14COH Lii~ 526 OOOOH 14Cllli LI'~ 527 

PACIFIC GROVE, 1..A 93150 OU OOH 1402H LIN 528 OOJOH HD6H LIN 52 9 
000011 l409H LIN 5 31 OOOOiJ J 40fli L rn 532 SER. # Qt - I 0 Ll OOUOH 14Flli LIN 533 OOOOH HF6H LI t< 534 
OOOOH 14Fcli LIN 5 35 OOOOH O'BElt LIN 536 

SEARL.H: SYMBOLS ANO LINES 
lOUOH O/AOH SY14 HEH ORY lOOOtt Olf211 SY H USEllDE 
lUOOH 01E41l SYK FILESFDWID lOOOH OlfilH s y 14 O! RLAl!H 
UUOUlt 1~02 Ii SYH RE AOC UAR OOOOH 15llli SHI CHELKLONSOLESTAT 

-us 
UOUOH 1~20H SYl1 SEARCHFIRST STACK 0004tt SYH H..3AOIJl<i:SS 
OU OOH 1~301l SYH SEAKCtiNEX T 100011 01E6H SYH !1UFFCHllOR 
lOOOH 01E6H UAS BUFH& lOOOH OlE!Hl SY i'I FIRSHIAOK 
lOOOH OlEAH SY/I f lAOR lOOOtl OlfCU S YI\ LASIFit.OR 
lOUOH OlEAU BllS FILE INFO lOOOH OIHli SHi ~t'CllAOR 
lUOOH OlEtH bAS OlRTVPE 10 0 Oil OlF'lli SY M Sr CU Sf'H£St:IH 
lOOOH OlfOH SYH XlAOR lOlJOH OlFOll 81\ s YfClliUFll 
OUOOtl ISJFtl SY/I COMP II HE STACK OOOfJU 'iY M Ll~GTH 
STACK UOObtt SYH S TK lAOR S Tl\C K 0004tt S'tM STRlAOR 
lOUOH OlfAH SYll I STAO 00fl6H BAS S TR l 
STACK 00041i BAS S TR2 000011 158011 SHt MA TLll 
1()0 011 OlFdll SY/I I 100011 01F21i SHI T t: i1P 
lOOOH 0/AUH SYH tlASHT ABLE IO OOH 01 F41l SY.I HASllFUTRYAOK 
lOOOU 01 f41i Bl\S H~.SllENTRY OOOOH 1648H sn lii1 'i:ILUOKUP 
100 Ott 0 If CU SYM I 100011 0 IFIHI SHI FUUNO 
lOOOU Olfl:H SYH HASIHNOEX 000011 irnstt SYM STOKFFILEiNFO 
lOOOH 01 FF Ii SYH I lOOOti 0200H SYM J 
lOOOH Vi 0 lli SYH OM.~PCIH lOOOU 01F6H SYH TLMI' 
oouou lllJAU SYH STOREfILE OOOOH 19 JC If SY 11 GEHIL:;S 



100011 02 'l211 SYM OLllT unonn I :1culi ) '1,, '.i~ '1f'.C1i1Ni l 

000011 1':>02H LIN 32 000 0 l! 1~[)5H l i ,j :n 
OOOOJI 1511H LIN 34 llOJOii 151111 Ll •• p 

OOUOH 1'>1411 Liil 73 OOIJOii l '.> 2 Ult LI" 74 
OOOOll 1520H LIN 75 OOOOH l '.>2 j!' l r.: 11 

000011 1 ~>30H LIN 76 OOOOH 1)301l l It. 7 ') 

000011 1533H LIN 60 OOOOIJ 15 3C'H l T ii u I 
COPYRIGHT© 1981, 1982, 1983 OOOOH l'> JFH LIN '.lO UO il Oil 1:.>4211 L; :. n 

000011 15541l LIN 93 0 0 3 0 H I 5 7 ll 11 l ! f; 'J 4 DIGITAL RESEARCH 
OOOOh 15741t L !1-i 95 OOOOn 15 7 All L r:i J6 

P. 0. BOX 579 00 0 OH 1580H LIN 97 UOOOH l '>liOI! L l'l ') (j 

OOUOri 158311 LIN 100 OOOOti l S9411 LI ii 10 l PACIFIC GROVE, CA 93950 
OU OOH 159011 LIN 104 0 0 t) ou 15.UH L!r. l 0 5 
OOOOH lSAtH LIN 106 llOOOtl I'> fl 7!l LI1l }(}] SER.# 
OOOOH 15 fHHI LIN 109 000011 lSOOH LI:< 110 
OOUOH l'>OOH LIN 111 000 OH J5E!HI LI •4 llL 
OOOOIJ 1606H LIN 113 OOOOH 1616tl L 1:1 115 
000011 1636H LTN 116 GO OOH 1630H Lrn 117 
OOUOH lo43H LIN 116 000011 1648H LI1I 11 9 
OOOOH l648H LIN 121 OOOOH 164tlH LIN 12 3 
000011 165011 LIU 124 ()0 001i 165CH LIN 1~5 

OOUOH 166fH LIN 126 000 OH 16 7 5H LTN 1 "7 
000 OH 167Hi LIN 128 OOOOH 168'ttl LIN 1"9 
000011 1692H LIN 130 OOOOH 1699H Lil'f 131 
OOOOH 169Eli Lil~ 132 0 0 0 Oli 16 fl" ti Lrn 133 
000011 1600H LIN 1 3't UOOOH lbE'tll L 111 136 
OOOOH l6HH LYN 137 000011 16F'tH LJN 139 
000011 16f6H LIN 140 OOOOH 16FOll Llr4 141 
OOOUH 1101H LIN 142 OOOOH 1705H LIN 144 
OOUOtl 183'.H LIN 146 OOOOH 183011 LIN 147 
OOUOh 11153H LIN 146 0 0 0 OH 1B641i Liil 149 
OOOOH 11:16'JH LIN 150 OOOOH 1U6EH llN 151 
OUOOh l 117'JH LTN 152 OOOOii 1117tll LTN 153 
000011 11195H LIN 154 OOOOH 1UA511 LY.'1 155 
000011 ll!ACH LIN 156 OOOOH 18'15H LIN l'.> 1 
000011 lllBLll LJ!lj 156 000011 lllCOil LJN 159 
OOOOH l!IC21l Lrn 160 OOOOH 18C91l L I1• 16 2 
000 Ott 18FAll LIN 163 00001-1 l'J2CH llrl 164 
OOUOH 1 ~JJitH LIN 166 00 0 0 ti l 7()11H LJN 167 
OUOOh llllH Lii~ 169 OOOOH 1111111 LTN 111 
OOOOH 1721111 LIN 172 OOOOH 17211H LI.~ 1n 
UOUOH 1734H LIN lH OOOOH 1737H Lii~ l 7S 
UUOOh 1143H LIU ] 76 oooou 17 4 7ll L I1> 177 
000 Otl l 151HI LIN 178 OOOOH 116'JH LIN 179 
OOOOH 177t:H LIN 180 000011 1184H Lfl~ l ll 3 
OOOOH 176BH LIN 185 OOOOH 1794H LI•~ l tl 7 
OOOOH 17 9911 LIN 189 OOOOH llABH Lrn l'H 
OOOOH 11 B'Jll LIN 192 OOOOH 17BBtl LI•~ 19l 
OU OOH l 1C 41J LTN 194 000 Oi1 111HH Ly,~ 115 
000011 17Di:H LIN 197 OOOOH llEOH LIN 200 
OOUOH 17E2H LIN 202 OOOOll llEBll llil 21)4 
000011 17HH LIN 2 05 OOOOH 18001! Liii 206 
OOOOH 1809tt LIN 207 OOOOfi l!llClf LIN 206 
UOUOIJ 11121Hl LIN 209 00001i 183HI LIN 210 
OOUOH Ul33H LIN 211 OOOOH 18 3611 LI I~ 213 
OOUOH 183AH LIN 214 000011 193Ctf LIN 215 
UOOOH l93FH LIN 217 000011 1'148H LIN 21£J 
000011 19S4H LIN 219 000 OH 196 :rn LJr~ 220 
000 OH 196911 LIN 221 000011 l '.l6fH LIN 22 2 
OOUOH 1 'J72tl LIN 223 OOOOH l'J7FH LIN 224 



~ ,.... ~ ~ -- - ..... - ........ - .... - ....... - ..... ..... ..... ..... ..... 
OOUOH l'Jll4H LIN 225 (JQl)l)d 1 9 flt If lJ ' 2.16 
OU OOH l'J94H LIN 227 00001-1 l '; 'lC!I L ~I. ?.:> 9 
OU OOH 191\ IH LIN 230 000(\d l'J,\1'H LI 14 2 J 1 
OOOOH l'JBlH LIN 2 32 UOOOH I 'Jr. oH l r:1 ? -~ 3 
OOUOH I 'i ao11 LDI 2 34 OOlJOii l '.IC u!I l I 1, :1 j ~ 

OOOOll l902H LUI 236 000 Oli 19 :' 2H L ~" 2J 7 
OOOOti 19EdH UN 2 39 OOll Oil 19FOH LI ;J ? ~ !) 
OU OOH 19F4H LIN 241 OOOIJH 1 'iFD!I l I il ?'t) 
000011 lAOBH LTN 243 000011 leH2H LTrl ?45 
UOOOH IA ll!H LIN 247 OOll 01i 1:.2211 LI I' 24 8 
UOUOH 1A24H LIN 253 00 0011 li.2411 LT .i 2 '.l 4 
OUUOh 1A26tl LIN 255 000011 l l\?9H LT •I ?·_) 6 
OOUOH lAHlf LIN 25R 0!10011 11Hf-ll LI•• ?'>9 
UOUOH li<4ZH LIN 261 UODOH 150.<'ll Lr r. 20 

so1n: SYK80LS Ar-l'l LINES 
lOUOH 07 AOll SYH MEMOR 'f IO OOH 02481t SYl1 SIJK r [[, 
lOUOH 01E61f BAS HUFfCIJ IOOOti OltAli BAS FI Lt IlffO 
lUUUH 020'tH SYK M IOAOR IOOOH 0204H r.~ s MIOrfLl'INFO 
UUUOH 1A44H SYll MULT23 STACK OOO'tH SHI J:10l x 
UUUOH I .. 69H S YM LESSTHAN STACK Oll0611 s 'I' i1 s J ~ lA ,JR 
ST ACK 000411 SY/1 STRZAOR 100011 02 4 911 s y .'1 r 
lUUOll OL4All S'fl1 Cl IOOOH 024 llll s 'f Ii C2 COPYRIGHT© 1981.1982, 1983 
STACK OU06H BllS S TR 1 STACK OOHH BAS ST~? DIGITAL R£SEl\;{l}I IU0011 020oH s 'l'li FIINOICESBASE IO OOH 0206H (If\'., FlH10ICt:S 
OU OOH lAAtlll SYM QSORT STllCk 00061i S'f 11 l P. 0. BC:X 579 
ST ACK 000411 S'l"I R IO OOH 020811 SY.1 I PACIFIC GROVE, LA 93350 lOUOH 020All S'fM J lOOOH 02 0 (;II S'f ~ TE Ml' 
100011 OLOdl S'l'M STACK 100011 024CH SHI SP SER.# OUUOH 1C20H SYll SORT 100011 024611 S'l't-1 I 
OOUOH 1 A44 ti LJN 10 OOOOH 1A4 7H LI ii 12 
OOOOH 1A6':1H LIN 13 UOOOll 1116911 Lit~ 14 
ouuou 1A6CH LIN 16 OOOOH 1A711H LIN 17 
OU OOH 1A96H LIN 18 OOOOH lA'lfH LIN 1 '} 
OOUOH lAA'>ll LIN 20 000011 lAAbll LIN 21 
UUUOH lAAtiH LIN 23 OOOOH IAAEH LIN 25 
OUUOH 1AB311 LTN 26 00 0 Oli 1AB911 LT ,j 27 
OOUOll lABfli LIN 28 000011 lAC9H LIN 29 
OOUOH IAO'JH LIN 30 OOOOH lAEOH LIN 31 
000011 1Al:4H LIN 32 0000/i IAHH l I rl 33 
OUUOH lAfLH LIN 34 UOOOll 1AF5H Lrn :l5 
UUUOH IBO'~H LIN 36 OOOOtl lBl 511 LIN H 
OUOOll lll25H LIN 3ll 000011 IBHH LI1l 39 
OOUOH lll3dll LIN 40 UOUOH lB 31) H Lltl 41 
UUOOH lll 3011 LIN 42 OOOOll 1tl'tF11 Liii "3 
UUOOH lli51:H LTN 44 OOOOH IB6 5 If LIN 45 
OOUOH lb6uH LIN 46 UOUOH lti6bH LIN 47 
UUUUH lll 7411 LIN 49 oooou 1 tlB 't H L VI ',I) 

OUUOH ll:!BCH LTN 51 000011 11J8 t II LIN 'i? 
OOOOH 1U9LH LIN 53 00 0 Oli tu9':11f Llil ~4 
OUUOH lB':IOH ll)I '>6 OOOOH lUAOH LI 11 '.; 7 
OUUOn 11:! B 3H LIN 59 oooou lllRflH LT N 61 
OUUOH IUC OH LIN 62 OOOOH lbCAH LIH 63 
OUOOtl HlOlH LIN 65 000011 lfHJlH Liii l6 
OU OOH 1110':111 Liii 6fl OOOOH Ul~2H u.~ 10 
OOOOtl lbEAtl LIN 71 oooou ldF7H LIU 12 
OOUOH lllf Ell LIN 14 OOllOH lCO'tll LLll 76 
000011 1C07H LIN 11 OOOOH 1C07H LJ:I 1 fl 
OUOOll lC:OEli LIN 19 OOOOH 1Cl71i LIN ~o 
OUOOll lClCtl LIN 81 OOOOH 1C20H LIN il 2 



OOUUh ILL.:>U LIN 1.14 UOtlfJrt lC2C!I ... : ,j ';'_J 

uuoou IC3 Jll LIN il6 [) 0 lJ rJ •I IC 3 '.> H LH 'l T 

OUUOH lLHlt LIN 119 OOOOd IL4iHI l TI• 'J!) 

OUUOH 1L401f LIN n tJOOOH IC 5f ti Lr ·i j j 

OU OOH 1C6CH LIN 94 000011 I C7 .lll L rn l) 5 

OOOOH IL 7fll Lrn 96 00 0 011 ii.; 1.1411 L::« 'J7 
OUUOH 1A4"H L If• 98 CoPYRiGIH © 1981.1982, 1983 

DISPLAY: SYlllluLS ANO LINES DIGITAL RESE1\RC1l 
lOOOtl 07 AUil S Y)I MUHlRY 1000t1 0258fi S Y•I ;: ILt: f) I i'LAYl.:ll P. 0. BOX 579 
lOUOH OIE6tl CAS BUl'i'Cb 100 OH 0L4iH s y •1 CU.fr fl PACIFIC GROV[, CA 93950 
lOOOH 0 JEAH BAS F1LEINFO lOOOH OlFOH lH5 Xf ':c: IN t) 

lUOOH 0206H 81\S FIINOICES OOOOH 1C86H s y it rnr.:cT :1usr.tt: 10 
SER.# OOOOt1 1L95H S VII WAITKEYl'ili:SS lOOOH 0259H s y .•l r: t!.l I{ 

lOOOH 0 2 5 i.H SYlt GLO~ALL rnECOU!H lOOOH 025JH SY 1i TOT .1urn HES 
lOOOH OL5i:H SYM TOTALRECS lOOOH 0261H SY!'! TIJT ALll<llLOCKS 
0000t1 lL!HH SYH AOOTOJALS lOOOH 02641i SYh rIUSl'Ul.llNc 
lOOOH 0252H SY14 CURLIN!: 100011 04BCH srn 1·0~ 

lOOOH 041141l SYM tiDRBARS lOOOti 040CH s y .~ 110 RP IJ 
lOOOH 04fJH SYl4 llORXfCRllARS 10 [) 011 0!>11\ll SY/1 HJRACC!:SS 
lOOOH 0521:iH SYll HDRCREAfE OOOOH lCElH SYPI 01SPLt.YfILEltlfO 
OOOOH ll:OOH SYM 0 JSPLAYXFCBINFO 1000H 0265H 5 Yr! flflHITlLE 
OOOOH IE94H SYH OISPLAYrilLE OOOOH 1EF611 SY 1; SHOR TO ISP LAY 
SIACK 0004H SYl1 FNA11EADR OOOOH 1F47H SY;~ Tt::srArr 
STALi( OOOtlH S YH CliAR STl\CK 000 6 Ii s Vii OFF 
STACK 00041i S Yl1 ON OOOOH lf 74H SY H R JGhTA TIRI8UTCS 
SIACK 000411 SY14 NAHlAOR STACK 0004H BJ\ s NAM1' 
OOOOH lfA5H SY'! SIHl RTO TR 100011 0266fl SYM OCNT 
lOOOH 0254H SYH LASTPLUSOt<E lOOOH 0256H S YI! Tl•Oc X 
OOOOH 202fH SYH GUNXTFILUNFO lOOOH 0267H SY M IUGHTUSR 
000011 2011Cll S YM S Ili:O I SPLAY OOGOti 2136tl SYH OISPLAYNOOIRLARE 

-L 
OOUOH 2 lECH SYM OISPLAYWITHOIRLA 000011 2297H SYl'I OlSPLAYFILES 

-BEL 
000011 lt..86H LIN 90 OOOOH lCS 911 Ly,, •JI 
OOOOH 1C95H LIN 92 OOOOH 1C95H LIN 93 
OOOOH lt;91HI LIN 95 OOOOH 1C9i:H LJN 96 
000011 1LA5H LIN 99 OOOOH lLALH LT.~ IO fl 
OU OOH ICAfH LIN 101 OOOOH lCIHH LIN 104 
000011 1L84H LIN 105 OOOOii 1CC2Ji LIN 106 
OOOOH ltolH LIN 107 OOOOH lCDFH LI•• 108 
00001-1 ILE iii LIN 117 OOOOH 1CE4H LIN 1111 
OOOOH lLEFH LIN 119 OOOOH 1CF2H LI11 120 
OOOOH IOOJH LIN 121 OOOOH ID09H LJ;i in 
000011 IO OCH LIN 123 OOOOH lOl[JH LIN 124 
OOOOH IOil:H LIN 125 OOOOH lOHH L Tr< 12 6 
OOOOH l03JH LIN 127 OOOOH 103AH LT 1~ 1213 
OOOOH IO 30H LIN 129 000011 1D401l LIN 130 
000011 1052H LIN IJl oooou 1059H LIN 132 
000011 105Cll LIN 1 33 OOOOH 1065H lfjj 135 
OOOOH 1075H LIN 136 OOOOH 107Mt Ll N 1 J7 
OOOOH llJ8 lH LIN 138 OOOOH 1083H LIN 140 
OOOOH 1093H LIN 141 OOOOH 109BH Ll1• 14 2 

000011 109t:H LIN l "3 OOOOH IOABH LIN 14 4 
OOOOH 10B3H Llt< 145 OOOOH 10f~61l Lrn 146 
OOOOH 10C3H LIN 14 7 000011 10C6H UN 14fl 
000011 IUCl:H LIN 149 OOOOH lUOBH LI 11 1'>0 
OOOOIJ IOEJH LIN 151 OOOOtl 10E6H LIN 1S2 
OOOOtl lOFJH LIN 153 OOOOH IOFBH LHI l '>4 
OOOOH IOFl:H LIN 156 000011 lt OOH LIN 1::>7 



~ .... - .... ..... ,.... .... .... .......... - -- .... ....._ .... ...... ~ _..... ..... --
OOOUH lt03H L T11 l 58 00 (J 'lu IL fl Jli L T.-t l ~ ') 
OUOUH l ti OH LIN 161 llOOOH It: t.\ Ii L f :1 1 ~ .? 
OUUOll ll22H L rn l 6 3 000011 ll-2711 L. r I< 1 !J 11 

OUUOH lt:HH L J11 165. co 01111 I c 3 6tl Ui 1f.i6 
OOUOtl l l 4 OH LIN 167 l)Q(J 011 IL 4 ~H L [.·I 1" 8 
OOOOH lt4CH l rn 169 [)QIJOH I c4F\t L Ti; 1(0 
000011 lt5fll L Ir4 171 00001! llt>LH L{,; 17? 
OOOOH 11:: 7 jlJ LIN I 7 3 OOOOH It 7 6 H Lli• 174 
OOOOH lt79H LIN 175 OOOOr! tt 8trn L f ii 176 
OOUOii lt92H LJ,.., l 7ll OOOOH It: 'l 4H LT 11 1fJO 
OUUOH H911l LIN 181 OOOOH lc'lfH LIN l iJ 2 
OOOOH 11: /16H LIN I 83 UOOOH lEAFH LI'' lfj4 
OU 0011 ll:B2H Lrn 185 OOOOH It B'lH u.i 1c)6 
OUllOtl ll:ClH LIN I il7 UOOOH lLCJH LI;, li;8 
OUOOtl ll:CfH LIN l ')O llOOOH lEO&lt l I 1. l'H 
OU OOH ll:E6H LI~ 193 OOOOH ltE'lH LI,i l 'J 4 
OU OOH ll:EfH llN t 95 UOOOH hf'oH LC ll l '16 
00 UOt1 llf6H LIN l 'J7 OOOOli 1Cf91! LI II 1 'l'J 
000011 lt-OAH LTN ?01 OOOOH 1r=1 rn LIN 201 
00 u 011 ll'lAH LIN 2 04 OOOOH 11-1011 LI II 207 
OOUOH lf-2UH LI~ 208 OOOOH lf2"H LTN 209 
UOUOH lf 20H LI >'I 210 OOOOH H-2fH LT ii 211 
0011011 lf-JLH Lrn 212 000011 lfl'iH LIN 213 
OOUOli lf 3fli LI:-1 214 000 Oli lf43tl Lilj 215 
OOUOH lt-41H Lrn 216 OOOOH lf4AH LH 21 q COPYRIGHT ttJ 1931. 1982.1983 
OUUOH lf-5AH LIN 219 UOOOH lf5AH LIN 220 DIGITAL RESfiHCH OOUOH lf6AH LIN 221 o o o o rt 1F6[H L{jj 222 
UOUOH lt-74H L Iii 223 OOOOH H-7411 LI r. 224 P. 0. B·-·X 5/J 
OllUOli lf 71H LIN 226 UOOOH lfA5H LIN 227 PACIFIC GROVE, ..,A 93350 UUUOH !FASH LHI 228 OOOOH lFABtt LT ll ;_>J 0 
OU OOH lf AOH LIN 2 31 000011 lfBZtt LI1I 232 SER.# OOUOH lf BCH LIN ZJ3 OOOOH lfC3H LIN 234 
OOUOtt lf04H LI~ 235 000011 200711 llN 236 
000011 200tH LJN 2 37 OOOOH 2010tl LT ti ?38 
ouuou 2028H LIN 239 OOOOH 2020H LIN ?40 
UOUOH 2U20H LI~ 241 OOOOH 20 2 fl1 UN 24 3 
OUUUh 2032H LIN 245 000011 203711 LJN 2"6 
OUUOH 2U3Ui LIN 248 000011 20't51l Liii 2't 9 
ouuou 205)11 LIN 250 000011 207 9tt LTN 2)1 
OOOOh 207tH LIN 252 OOOOh ?08411 LIN 2'..>1 
OUUOH 208'oH LIN 2 54 UOOOH 2oao11 LIN 255 
UUUUH 209]ff LIN 2S6 ooo o rt 209'.iH l Jo'j 258 
OUIJUU 2U9Al1 LIN 2 S'l 000011 20flAH LI;o 26 J 
OUUOii lObAH LIN 263 OOOOH 20UCll llil 264 
OOUOH 2UllFH LI~ 265 00 0011 20C&H Lrn ?66 
OOUUh 2 OCOll Lrn 267 OOOOH 20021l L rn 268 
OOUOH LOOlHl llll 269 000011 210':.lit LIN 211 
OOUUH 21 OCl1 LIN 272 000011 211711 Ll rl 27 3 
OUUOH 2128H lJN ?14 OOOOH 212i'H L Ir~ 276 
OOUUH Ll3LH LIN n1 000011 2134H LIN ?/8 
OOOOH 2136H LIN 219 OOOOn 213911 Llfl ?lJO 
000011 213tlt LIN 281 OOOOH 214AH Lr,, ?>!? 
OOUOH 2178H LIN 234 UOOOH 218'.Ht LIN 2H 5 
OU OOH 218tH LIN 2 87 00'10ti Zl'ltiH LIU 2tl9 
OOUOll 219tlt LTN 290 OOOOH 211121-t l l •-1 2'l I 
OUUOli Ll/14H LIN 293 OOOOH 21A1H Lrn ?94 
OU OOH 21 A Alt Lrn 295 00 0 0 ii 21ADH LIN ~'J6 
OOUOH 210411 Liii 297 UOOOii 2IB7H LTN 298 
OOUOH 21BtH LIN 299 OOOOH 21CHI u:1 100 
OOOOH 21CtlH LIN 301 000011 21CBH LIU 30 2 



OOUUH 210Ltt LIN jOJ uoo llli L ! ri~H Li :'4 j d ·1 

OUUOH 21DAH Lltl 307 0 0 ,j 0 d 21 D li 1 ~ L r ~ ~ '.! i3 

UUOOrl 211: lH LTN JO'l OOUOH 2lt <it! LT,~ l J l 
OOOOH 2lElH LIN 312 iJOtlOtl 2 l E "-I' LI i-, jJ3 
OOOOH 2HCll LIN 314 001}011 2l Ff-II LJ,j 1 J') 

OOUOti 21F4H LIN 316 COtlOil 2LOurl LT.• 117 
OOUOH 2L2tH LIN JlS UOOOH ZLJclt U.l J~I 

OUUOH 223tH Lrn 322 uOOOlt 2241'-i ll'i 3~ 3 
OOIJOH 2244H LIN 324 OOOOll 224'11l l I,, 1'5 COPYRIGHT© 1981, 1982, 1983 
OU OOH us.m LIN 326 UO 0 0 ~I 2L 5~1l LT 14 ::i.:. 7 DIGITAL RESEARCH 
OU OOH 225tH LIN 328 000 Ofl 22651i Li.'l 34-'.'9 
000 Ott ' 2268tl LIN 330 00001i 226f-h LI ,j 1 ·11 P. 0. BOX 579 
OUUOH 2.d6tl Lii~ 332 UOUOH 2l70H Llil JH PACIFIC GROVE, CA 93950 
OUOOtl 22 lt:H LIN 335 OOOOH 228ltl Llil 1J6 
OOU OH 2284H LIN 337 OOOOli 228811 l Ira 13 fl SER.# 
UUOOH 2i.11Cli LIN 339 UOOOli 22'H'H Llil 341 
OUUOH 229211 LIN 142 OOOOli 2l95H Lrn 34 3 
OOOOH 2291H LIN 144 OOOOH 229AH liii l45 
OUUOH 2 2 A JI! LIN 346 UOOOtl 22Arll UN 34 7 
OOUOH 22 B ~If LIN 348 OOOOH 22llEtl LIN 349 
OU OOH 22C TH LIN 350 OOOOn 22COH L Hi 351 
OOOOH lLDOli LIN 352 UOOOH 220 7fl LIN 354 
OOUOH 220tH LIN 355 OOOOli 22F. lli LIN 3'.i 1 
00 UOH 221::ttl LIN 358 OOOOil 22F3H LIU 359 
OU OOH 2Lfl!H LIN 360 UOOO!i 22.ffll LIN 362 
OUUOH 233/H LIN 363 OOOOtl 2337H LI'.~ 355 
OOUOH 2331:H LIN 366 000011 234111 u.~ 'l6fl 

UUOOH 2J43H UN HO UOOOH 234AH LIN HI 
OUUOH 234fH LIN 372 OOOOH 235211 Lltl H3 
OOOOH 2354H LIN 374 000011 235AH LIN 315 
OOUOH 2J6tiH LIN 317 UOOOH 237EH LIN 379 
UUOOH 2384H LIN 380 OOOOH 23BAH LH4 3il 1 
OOU Oil 238CH LIN 383 OOOOH 238FH LI·~ 384 
OOUOli 2J921i LIN 386 UOOOH 2399H LIN 3H 
UUUOH 23A4tl LIN 388 OOOOH 23Aiill Lrn 389 
OOUOlt 23BHI LIN 390 OOOOH 73BCH L Iii 1') l 
ouuou LJC.iH LIN 392 UOOOH 2J0Hl LIN 393 
OOUOH 2308H LIN 394 OOOOH 23E31l L!N 395 
00 U Oil 23E:AH LIN 396 OOOOH 23F31t LTll 397 
OOUOH 2.>f 'JH LIN J'JB UOOOH 2JFCl1 LIN 3'l9 
OOUOH 240Ali LIN 400 OOOOH 2410H L114 401 
OOOOh 2422H LIN 403 OOOOH 24l9H LYN 405 
OOOOH 2430H LIN 407 UOOOH 2433H UN 408 
OOUOH 2436H LIN 409 OOOOH 243011 LIN 411 
000 Oti 243FH LIN 413 OOOOH 2444H Lf ;j 414 
OOUOH 2440H LIN 415 000011 2450fl Lrn 417 
UOUOH 1C86H LIN 418 

UTILITY: SYMBOLS ANO LINES 
10001-t 0/AOH 5\'11 H£:110R\' 000011 245LH S \'II AO!LH:nl 
sri:.cK 0006H SYH BYTE3AOK ST ACK 0004H s \' :1 11 u 'I 
sr ACK 0006H BAS B3 lOOOh 0260H '>Ht T£11r' 

OOOOtt l46fH SYM A003BYT£:3 STACK 0006H SHI TOTALJ 
Sf ACK OU04H SYll NUMl3 STACK 0004H Bl\S NUH 
S 1 ALK 000611 BAS TOTAL 00 OOtl 248011 SHI SliR3BVTE 
ST ACK 000411 SYH BYTE3AOR STACK 0004H BAS 63 
STACK OOO'ttl BAS TEMPl lOOOH 026AH SYM T:'.MP2 
000011 24Ai:lll SYl1 PRH4TCliAR STAC~ 000411 SHI CHAI< 
OOOOH 24BcH SYH PR T.NT STACK 0004H S\' 11 S TiilNGAOR 
OOOOH 24Cl:li SYll PIUNIB OOOOH 2409H SHI CRLF 



..... ..... ~ ~ .... .... ...... ....... ........ - - ...... .... lllilMll ..... ..... ...... .... -
OU U Oti l4E.U1 SYM P 1n NT!- ii :,f.~C.\ (1•) 1411 :, 1· h i-- 1'l .~ .'·1 L ~[.I'. 

51 ACK 0004H tlAS Flll::tl.:.Ml: 1000 :! 02 6;lfl s y : 
000011 2~3FH S Vii POECThAL 5 TAC: K 01)0 d H SY I v 
SI ACK 000611 SVH p fU: c 5 Ll.CK fJO 04 :1 :, ( 1 L .. :WS:Ji' 
lOUOH 026CH SYM 0 OOOOti 2~'J'.J11 SY,'\ ? j ,; ( f ·: 
Sf /,CK 000611 SYt1 O't'Tl.:3il0i! SOCK ()I) 0411 ~ y ..... , r;: . ..:c 
SIACK IJ0061l BAS fl3 I 00011 0.:'.6llf1 s 'i .'I r 
UUUOti 2452H LIN 3 00 0 011 ?.4 '> '.> H L l I 5 
uuuou 2450ii L rn 6 oo :i or! 2~&d'I Lr" 7 
OU UOti 2 46 :.Ill L rn 8 UOOOH /.4f>l'H L f" 'j 

UOOOH 2472H LIN 11 0000:1 24 7011 u:1 12 
OU OOH 248':111 LIN 13 UOOOd 24 BlJit L f :~ l 4 
OUUOtt 249011 LIN 16 0 0 0 Oil 24'.lrH LT.l I 7 
OOU011 24A211 LIN 18 UOOOH 24A'tH Lf;j 1 ') 
0000/l 24A7tl LIN 20 UOOOit ~4/lbH L f 11 <'S 
OllOOH 2HEH LJN 27 00 0 Oil 21tflAH LI·• 21 
OOUOH 2't8UI LIN 29 00 0 0 ii 24CHI UN 31 
UOOOH 24CAH LIN 32 00 0 0 tl 24C l:ll LIN 33 
000011 24011i LIN 34 000011 241) rn LT·~ j5 
OOUOli 240'.lH LIN 36 OOOOH 24 DCH l!.'l ·i 1 
OUUOH 24E2H LIN JB OOOOd 24Etl11 U!I 39 
OUUOH 24EAli Lrn 40 0 0 0 OH 24 E i)il u;, 42 
OOOOtl 2'<f9ii LIN 43 000011 2S 0 UH llll '<4 
OOUOH 2!>1 Ht Lrn 45 OOUOH 25 l 7H LTH 46 
UUUOh 2'>?3H LIN 47 co 0 f)tj 25 351t Liii '< B 
OUUOH 2'> 3Llll Lrn 49 OOOOH 2!>3fH llll '>0 
UOOOH 2542H LTN 52 OOOOH 254'Hl LIN !>3 COPYRIGHT© J%J~'jg82. 118J UUUOH 255'>H LT/l 54 OOOOH 255i'll LT ii SS 
OOUOH 256tlH LIN 56 OOOOH 2HOll UN 5 7 DIGI f f\i.. RESC:;l~CH 
UOUOH 2582H LTN ';9 00 0 0 H 2'>8611 L If4 60 P. 0. B: X 57J UOOOli 258fH LIN 62 000 OH 25'.l lH Lr·• 63 

PAC If IC GROVE, -.A 93150 OU OOH 2595H LIN 64 OOOOH 259811 ll1l 06 
OOOOH 25AlH LIN 68 UOOOrt 2)8Ull LIN 69 SER.# OU OOH 2~1l0H LIN 70 OOOOH 25!\[)H L Ti• 72 
OOOOii 25(2/l LIN 73 OOOOH 25CCH LPI 74 
OOOOH 25CfH LTN 75 OOOOH 25 0 91t lflj 76 
OUUOH 2~0llH LIN 71 000011 25EAH l Iii 19 
OOOOH 2452H LIN 80 

0Pllll6: 5 Y i1fl UL S ANO l TNES 
lOOllH 01AOl1 SVM MEMORY lOOOH on LH SYM Kl'EKBLOCK 
lUUOH 0261:11 SYM DPBBASE lOOOH 026EH llA:i DPIL,RRA1 
OUUOH 25FOH SYl1 OPBoYTE STACK 0004H 5 y ·~ PAili\M 
OUUOil 260'>H s VI-I DPflliOKD STACK 0004H SHI PARJ\M 
OOUOH l62811 5Vl1 BASf:DPB OOOOH 2)"Ufl ll 1'. l l 
OUUOH 25F3H LIN 13 OOUOH 260511 l T /, 14 
UUUOl1 260Sl1 LIN 15 OOOOH 260811 LT:• 11 
0 0 0 OH 2621:111 lit~ lB OOOOH 262811 UN 19 
OOUOH 262bH LIN 20 OOOOH 2630fl L r:i 21 
OOUOH 26 4Cll lJI~ 22 OOOOH 2'>f'OH lli~ L3 

llMEST A~P: SYHROLS AllO LitiE S 
lOOOH 07AOH SYH MiMORY 1000 Ii 027411 sn TOOAOR 
100011 0L74H B~S TOD lOOOH 0276H SYH STIUNl.iAOR 
lOOOH 0276H BAS S TR lNG 10001! oza OH SYil nrn.:x 
OUUOH 2641::H S Y:.I EMI TCtlAR STACK 001)4H s y .~ c 
oouou l66AH SYH EM I JN S J.\C K 0004H SY..t A 
SlACK UU04H BAS c OOOO!i 26921l SY 11 r ti r r~c o 
STACK 0004H SYH 8 00 0 0 Ii 26A2H SY"I f!'IJI P.COPllTR 
ST ACK 0004tl SVll R OOOOH 2&8011 SY/'1 EMilCOLON 



SI t.CK 0004H SYM [l uu u o .1 2 (.) [):J '·1 ~ y 1 ~-'\1 r:1 fl!r'/.: 1~ 

SI ACK 0004H SHI B uo) 011 26r Ht s r ..• ' .. : r 1 > L~ : , r 
SIACK 0004H SY/1 li l 00011 Oo5;<f! ~/ .. l \I 1 'IT IU .~ )' S 
UOUOh llOAH S Yl1 LUPOAYS ~ r ~c K ll006d :; y 1 ~· 

STACK OOO'tH S Yl'I M l OOOll ri <'8 lli 5 y '" Yt' 
10 OOH 027 IJlt SHI t.IOROVALUE llO 00 II 21 fott :;y .1 r.LTi•t;<ru1;;n 
lOUOH 028211 S Yl1 LSO JOfJO 11 2756il SY ·I 1:Cfl 

COPVR;GtH '° 1981, 1982, 1983 S l ACK 0004H SYM Vt.L 1 C OOtt 112JJ311 SY r1 ~ :J ,, .. ti 

lOOOH 0284H SY/4 DAY 100 Otl 02851! st :1 Y L t..:t DIGITAL RESEARCH 
lUOOH 02861i SYl1 HRS l 0 OOtl O.c87il s y 1 '1 Tr< P. 0. BOX 579 lUUOH 0281lll SY/1 SEC 000011 ?17llll s y ~. r1LOrr.IR 
Sl ACK OOO&ll ::;y 11 A S TAl.K 0004H s·t.·1 t.l PACIFIC GROVE, CA 93950 
OOUOH 2/8tH SYM COMPUTE YEAR lOOOH 021 All s y :1 Ye 1l1(l_l:N~;r11 

lUOOH 021l'JH SYM IJHKDU lOOOrt 0672H s y ,•1 OHLViT SER.# 
100011 0L8Ati SYM LEAPOIAS UOOOH 2/CJH SY i•i f.i.JHPU T [hllNTH 

lOUOtl 021HlH SYH OATflE5£ lOOOH 027CH SYM Tl: STVl\LUf: 
OOOOH 27Ft:H sn GlTOATETIM£ OOOOH 2868H SYl'I f:rH I DATE rIH!.: 
000011 l!lCIH SYM TOO ASCII STACK 0004H SY.~ PAkAl1tTtR 
lUUOH onrn SYH RET lOOOH 02BCH SY ,1 I.Cl TOO 
OOOOH 21lFUH SYH OISPLAYTTHESTA~P STACK 0004H s y ii TSAOR 
lOUOH 0Lll7H SYH I IOOOti 02Allli SY!i LASIUilTA&VTL 
OU OOH 264EH LIN 13 000011 2651H LIN 15 
OOUOIJ 26661! LIN 16 OOOOtl 266AH LL'l 17 
000011 2660H LIN 20 UOOOH 2675H LIN 21 
OOOOH 261l'JH LIN 22 OOOOH 268CH LIN 23 
000011 268t:IJ LIN 24 000011 2692H LIN 25 
OOOOH 26951i Lit~ L1 OOOOH 269Ht LIN 21l 
OUUOll 26A2H LIN 29 OOOOH 26A5H Lrn 31 
OU OOH 26BOll LIN 32 OOOOH 26B9H LIN 3J 
000011 26BOH LIN 34 OOOOH 26C Ott LIN J6 
OUUOll 26C6H LIN 37 OOOOH 26CCli LI II 38 
OU OOH 2600ti LJN 39 000 OH 26 0 311 LTN 41 
000011 26E~H LIN 42 UOOOH 26F3ti LIN 43 
OOOOH 26F1H LIN H 00 0 0 ll 26FAH LIN 46 
OOUOIJ 2700H LJl4 47 000011 2706H Liii 48 
OOUOll UOAH LIN 50 OOOOH 2100H LIN 53 
OOUOH 211111 LIN 54 000011 212BH UN 55 
UOUOh 272FH LIN 56 OOOOtl 2116H LIN 51 
OUUOtl 273&H LIN 59 OOOOtl 2/39H LIN 61 
000011 2747H LIN 62 000011 2151H LIN 61 
UUUOH 2756H LTN 64 OOOOH 275611 Liii: 65 
OOUOH 2759H LHI 67 OOOOll 217llH lI tl 69 
UUOOH 217UH LIN 70 OOOOH 2780H LIN 12 
UOOOH 2781:H LTN 13 000011 27 B Ell L Tl• 74 
OOOOtl 279 lH LIN 76 OOOOH 219611 LIN 77 
OOOOtt 2796ti LIN 78 OOOOtl 2l9CH LIN 79 
OOOOH 21A31l LIN 80 000011 ?7491l LIU 81 
UOOOii llBLH LIN 82 OOOOH 27B4H Liii 8 3 
OOOOH 27BllH LIN 84 OOOOH 2lllfH Liil B~ 

000011 27CHI LTN 86 00 0 Ori 27C 3H LIU 88 
OOOOH 27l.6H LIN &9 000011 2/Cilli LIN •) 0 
UUOOtl 2102H LIN 91 OOOOH 270Ul Liii 'J? 

OOUOH 27E311 LIN 93 OOOOH 27FAH Liii 94 
OOOOh 27fl.H LHI 95 UOOOH 21 FCli Lf" 'J6 
OU OOH 2lfEH LIN 98 OOOOH 2!.IOIH UN 99 
OUUOtl 2 I.I 0 Bil LIN 100 OOOOH 2tll HI LTN 101 
000011 2817H LIN 102 OOOOH 2il1DH Lrn 103 
000011 21l29tl LIN 104 000011 21l2CH Lrn 105 
OOUUH 21l31H LIN 106 000 Oil 283FB LIN 107 
OOOOH lll 4411 LIN 1011 OOOOH 204 rn LIN 1 09 

-



OOOOH 2!J6 211 LJI'< 110 
OU OOt1 286811 l Jtj 112 
000011 2tJ74H LIN 115 
000011 2b8LH Lrn 118 
OOUOt1 289AH L rn 120 
OOUOH 2UA7H LIN 122 
OUUOli 21J3~1l LIN 124 
UUUOH 20C5H Lrn 126 
OOOOrt 21JCAH lIN 130 
OUUOli 21J06H l TN ] 32 
UUUOH 2U:09H · LIN 135 
OllOUH 2oFlll LIN 137 
UUUOll 2tJF6H LIN 139 
OU OOH 2!lf0H LIN 142 
OOUOH 290~1l LitJ 145 
OOOOH 2'J1All Lii~ 147 
000011 2933H LIN 14<} 
OUOOtl 264t:H LIN 152 

MtMORY MAP Of HODULE SCO 
Ri:AO ~HOM rJlf S~IR.LNK 
WRJTltN TO flli: SlIR. 

1)0,) 0 11 ? ti r) 6 ;~ l 7 :·, 
OU I) flli zus illl Lr" 
iJ:JO 0 d ?rlflbH LI I 

0 J;:; 0 ii 2d ') 3!1 Lr" 
orrn Ori 28 r.. LI! LI.! 
000 Oil ?b~ t: II l i.1. 
liO 0 0 ti 2ocnH LIU 
OOOOd 2!lC711 LTd 
UOOOii 2ll 00 It Li" 
JO .l I) ti 2 tJ D f If LT ii 
00 0 011 28t:Cli l T.1 
OOOOH 21Jf 4H L i>J 
OOOOr1 ?OF 9f1 L l 1. 

OOuOH 29 OUli LLJ 
OOOOfl 291311 Lrn 
00 ()0 ti 2 ':l2 6 ti u.i 
000 0;1 293911 l T :l 

MllUlJLt START ADDRESS PARAGRAPH = OOOOH nFFSET = 010211 
SELMENT MAI' 

ST i<RT STOP LENGTH Ali Goll 

OUUOOH 0293Cll 2<} 30 ti G 
lUOOUH 'l0107H 0108H G 
lUlOIJli 102A81t OIAlH w 
102AAH 106&011 03E4H w 
l068i:li 10797tl OlOAH w 
10/AOH 1 07 A OH OOOOH G 
lU/AOH l 07 AOH OOOOH w 

Gt<UUP HAP 

AUORtSS GROUP OR SEGMENT NAME 
OUUOOH CLROUP 

COOc 
lOOOOH OGROUP 

OATS 
Sf ALK 
CONST 
OilTA 
Mt MORY 

NA:iE 

COUf 
OATS 
DATA 
l.IJN'iT 
ST ACK 
HSEG 
MEMORY 

CLASS 

CIJfH 
JATA 
O.tTA 
cot.ST 
ST ACK 

MEHIJRY 

11 1 
1 1 J 
11 6 
1 i 'J 
1 L1 
123 
! 2 5 
U1 
1 } 1 
l j] 
1J6 
1 3 il 
l 4 !) 
144 
l '< 6 
l '1 !l 
l '>I) 
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