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PL/M-86 COHPtlcR PIN fiSP - reuds char~cters froo1 i<:eyi>O<Af'tl 

VAa/VHS Pl/M-~6 Vl.O COHPILAfIUN Oi HOOULE PIN 
OBJECT MODULE PLA:En r~ PI~.U3J 
LOHPILER INVOKED ijy: PLM86 PTN.PLH JPTIKIZFCJ) OE8Ub XR~~ 

1 

2 1 

3 1 

4 1 

= 

$title c·p1~ RSP - reads cbaracters fro~ keybo~rJ') 
$s;!t Cdebug=O) 
$co11pact 
pin: 
doi 

I• PI~ performs physical input from for c3ch phy~fc3! console 
and places the characters into the input queue 3ssociated 
with each virtual console. s~ltcn screen com•ands are 
received from the XIOS and acted on by PT~. 

Control SIQ, Control U and Control f. ar~ intercepteu anJ 
processed by PIN. rhe input queues are cr•ated by VJUT. 

•I 

Sinclu<ie c:t1:co~lit.lit) 

declare 
lit literally 'liter:illy', 
dcl Ill 'declare·, 
true 11 t 'f1ftn·, 
false lit ·o·, 
no lit 'not"', 
boolean lit •byte•, 
forever 11 t ·while true·, 
er lit ·1~·. 
lf Ii t • 10.' 
tab lit •9 •; 

dcl rspSlink word e•ternal; I• segment of SYSDAT *' 
$Include C:tl:mfunc.lit) 

• It Concurr~ht CP/H functioB numbers •I 

acl mSprtbuf lit •9•, 
.,~select lit • ] 4 •• 
mSopen f lit • 1~ •• 
1dclosef lit ·16·, 
m$deletef lit • 19 •• 
1n$readf lit ·20·, 
ais .. ritef lit • 21.' 
w$ make f lit ·22.' 
m$Jetlogin lit '24.' 
m$ curdsk lit ·25·, 
m5set d1ua lit • 26 •I 

ILSsetatl lit ·30·. 
m$setusr lit • 32 • J 

mSreadrf lit •33·, 
111$writerf lit • 34.' 

CLP J M -yl,, l . 0 v 2-
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5 

6 

1 
8 

9 

1 

1 

1 
1 

1 

= 

= 

= 

Pih RSP - r~~Js char~cters frDm keyL~~r~ 

r•1$ res., tdrv 
mSerrmode 
;n$:lirbios 
m$makeQ 
an$ openq 
m$del:?teQ 
m5read<1 
m$cread<t 
m$•riteq 
m$cwrlteq 
n.$dela!.' 
1n$dispatch 
mSsetprior 
m$detach 
m~setcns 

m$parse 
u1$ ,.e tens 
m$sysdat 
n1S~<'!tpd 
m$abort 

'* Internal calls •I 

dcl miisleep 
mis wakeup 

$Include (;fl:mxfunc.lit) 

I• MP/H-86 XlOS function nu•~ers •I 

dcl mxSconin 
mx$cDnout 
mx$lstout 
mx$swltch 
mx$upstatus 

$include (:f1:sd.lit) 

I• System Data Page •I 

lit ·1·. 
lit ·2·, 
lit ·4·, 
lit ·1 •• 
Ht ·s·; 

dcl sysdat$pointer pointer; 
dcl sysdatJptr structure( 

off set word, 

lit 
1i t 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lit 
lh 
lit 
lit 
lit 
lit 
lit 

l lt 
lit 

segment word) at (~sysdat$pointer)i 
declare sd b~sed sysdat$potnter structure ( 

supmod (4) ;,ord, 
I• rtmmod (4) woro 1 

memmod (4) word, 
ciomod (4) word, 
bdos~od (4) word 1 

xiosmod (4) word 1 

netmod (4) word, 
reservd (4) word •I 
spacelC2&) word, 
mpmseg word, 
rspseg word, 
enaseg word, 

• 3 7 •• 
• 4') • ' 
•Sil•, 
·1:14·, 
• 1j5 •.I 

·136·, 
•1J1·, 
·130·, 
• 139•. 
•140·, 
·141·, 
• H2 • 1 

·145·, 
'l't7 •• 
·14~·. 

·1:12·, 
·153·, 
·154 •• 
·1s6·, 
·151•; 

·021211·, 
·0213w; 

... 
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10 
11 

ll 

13 

1 
1 

1 

1 

= 

= 

module$myp byte• 
ncns byte, 
nlst byte, 
nccb byte, 
nflaos byte, 
srchdisk byte, 
romp worJ 1 

nsla11es byte, 
dayfile llyte, 
temp disk by t e 1 

tickspersec byte, 
lul word, 
ccb word 1 

flags word, 
mdul word, 
mf l word, 
pul word, 
qul word, 
qm<14 (4) word, 
rlr word, 
dlr word 1 

drl word 1 

plr word, 
slr word, 
thrdrt 1o1orJ, 
qlr word, 
mal word, 
verslon word, 
vernum word, 
mpmvernum word, 
tod_day word, 
tod (3) byte, 
nconde11 byte, 
nlstdev byte, 
nciodev i.oyte 1 

lcb word, 
openvec word, 
lockm<Jx bylet 
openmax byte, 
spacel (2) word, 
cmod byte ); 
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declare sd$byte based sysdat$pointer Cl) byte; 
dcl ncondev lit '83h•, 

nlstdev lit '84h•, 
nciodev lit ·ash·; 

$include c:t1:proces.lit) 

'* Proces Literals HP/H-8B8b 11 

*' 
declare pnamsiz literally •a•; 

decl<1re pd$hdr literally "structure 

-
1)4/jCJ/a~ l!J!:)<J:43 p;,:,L 3 
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1 

1 

16 1 

(link word,tl>re;.iJ word,stat Lyte,prfor byL,,tl.i•J 1<ort:J, 
nallie (d) byto 1 ada word 9 dsk byte 1 user byto,ldsk bvte,luser oyte 1 

raent word': 

decl~re pd$structure literally 'pd$hdr 1 

dvract word,wait ~ord 1 org byte,net byte,parent word, 
ens byte 1 abort byte,conmode word,lst byta,sf3 Lyt~osf4 byte~sf5 byte, 
reservd (4) ~yte,pret word 1 scratch word)'; 

declare psrun 
pspo 11 
psdela;1 
psswaP 
psterm 
pssleeP 
psdq 
psnq 
psflag .. ait 
psctow.:iit 

declare pf$sys 
pf$keep 
pUkernal 
pf$pure 
p f$t .:ib le 
pf$resource 
pf$r<tW 
pf$ctlc 
pf$active 
pUtempkeep 
pUctld 
pHcll l ld.ii:>ort 
pf$noctls 

lit ·oo·, 
lll ·01·, 
lit ·02·, 
lit ·ov, 
lit ·04·, 
11 t ·05·. 
l lt • 06., 
lit ·01·, 
lit ·oa·. 
lit • 09.; 

lit • 00 0 0 l h. t 
lit 'OOOOZh' I 
lit '00004h'. 
lit '00008h', 
Iit ·oootoh·, 
lit ·0002oti·, 
lit '00040h', 
lit '000tl0h' 1 

lit ·001ooh·, 
lit ·0020011·, 
lit ·0040011·, 
lit '00300h'. 
lit ·01000h'i 
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11 1 declare pcmUl lit ·0000111·, 
pcm$ctls lit ·0000211•, 
pcmSrout lit '00004h' 1 

pcmSctlc lit ·ooOOSh', 
pcm$ctlo lit '00080h't 

= pc11$rsx lit '0030011'; 
18 I declare pd$pointer pointer: 
19 1 declare pd$ptr structure (offset word, segment word) at (~pd$polnter); 
20 l declare pd based pdSpointer ?dSstructure; 

21 

22 
23 
l4 
l!) 

26 
27 
28 
29 

1 

1 
1 
1 
1 
1 
l 
1 
1 

declare ncopies byte external• I• copy number of this process, corresponds *' 
cnsnum byte at(@ncopies);I• with plly~ic~l console number *' 

declare ctrlC 
declare ctrlO 
declare bell 
declare ctrlO 
declare ctrlP 
dee l are ctrl IJ 
declare ctrlS 
declare esc 

lit •3•; 
lit •4•; 
iu ·r; 
lit ·15•; 
Ht '16'; 
Ii t ·11 ·; 
lit '19'; 
lit ·21·; 

.... 

I• some ASCii codes •I 
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1 

1 

B 1 

'* *' 
$include C:ft:vccb.lit) 

= I• Concurrent CPI~ ChJracter Control Block 3tructur~ ~/ 

= 

'* ·---------·---------·---------·---------· 
00 at tac~ quau~ 

·---------·---------·---------+---------+ 
O't flag I startc<>ll colu.11n nch..ir 

·---------·---------·---------·---------· 
08 I mtmtc I msource I pc I vc I 

·---------·---------·---------·---------· oc btmp I resrvd st:1t1! 
·---------·---------·---------·---------· 

10 maxbufsiz vinq 
·---------·---------·---------·---------· 

14 voutq 11cmxq 

·---------·---------·---------·---------· 
18 I qpbflgs I qpbfill I qpbqdddr I 

·---------·---------·---------·---------· 
lC Qpbnmsgs qpubuffptr 

t---------·---------t---------·---------t 
20 I qbuff cosleep 

2'i 

28 

·---------·---------·---------·---------· 
I usleep I vsleep 
·---------·---------·---------·---------· 

••• reserveJ ••• 
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•I 

dcl ccbSstructure lit •strJcture (attach address, queue address, 
flag byte, stdrtcol byte, column byte, nchar byte, wimic Dyle, mso~rce byte, 
cci:lh<1ill •; 

dcl ccb$taill lit 
•pc byte, 11c byte, btmp byte, reservd byte, state word, maxbuf siz ~ord, 
ccb5 tail.2•; 

dcl cco$tail2 lit 
·111nq address, 11outq address, 11cmxq address, 

'* 

qpbf la~s byt~, qpbresrvd byte 1 qpbqaddr dJuress 0 

qpbnmsils address, qpbbuffplr addre51s1 qbuff <1ddress, cosleep word, 
usleep word, vsleep word, rl word, r2 word>': 

declare '" fl.1!] 11.Jlues 
cfU istcp lit ·001h·, '" control p toqryle 
cf $com pc l il ·002h·, '* SLl!)pr<:SS output 
cf$swttchs ll t ·oo4h'• '" XIOS supports switch scr eeninG 
cf$conout 1 it •oOSh'1 '* XIOS console output awriP.r shi>i 
cf$vout lit 'OlOh'1 '* process writing to v::iur .J 
cUbufp ll t ·02oh·; '* tog1Jle to control print~r echo 

'* on control p ,.hen back]roun<l 

'" <tOd bl.lffered 
values Of state byte *' 

*' *' .. , .,,, 
*' t-/ 

"' ,,, 
*' 

- -
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l 

1 

36 1 

31 1 
38 1 
H 1 

'tO l 
'tl 1 

't2 1 
H 1 
't4 1 

45 1 

46 1 

l 

,-H. .... 

I• state word fldgS •I 

ocl 
cs111H1uffered 
csmibackgrounrl 
csmSpurglng 
cs111Snos .. itch 
csaSsuspend 
cs11$abort 
cs:nH I IP.full 
csaictrlS 
cs:oSctrlO 
csmSctrlP 

lit 
lit 
Ii t 
lit 
lit 
Ii t 
Ii t 
lit 
lit 
lit 

'OOOlh's 
'0002h', 
'0004h', 
'000ilh' 1 

'OOlOh't 
'0020h't 
'0040h', 
'OO!JOh' t 
'OlOOh', 
'0200h'i 

- COPYR:GHT © 1981.19B2, 1983 
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dcl x$inlt$otfset lit 'Och·, 
x$init$point~r pointer, 
xSinit$ptr structure (offset word, segment word) ~t C@xSinitlpoint~r>, 

x$1nit based x$initSpointer structure 
{tick byte 1 ticks$sec byte, door byte, resrvul Cl) byte 1 

ovens byte 1 nccb byte 1 nlst byte 1 ccb ,.ord, le~ word)i 

dcl lcb$structure lit 'slrJclure (attach address, queue address, 
flag byte 1 startcol byte, column byte, nch~r byte 1 

miaic byte, msource byte)•; 

aeclare ccb$pointer pointer; 
declare ccb5ptr struclure{offset word,se~~ent word) at (Jccb$pointer); 
declare ccb based ccbSpointer ccbSstructure; 

declare old$ccb$pointer pointer; 
declare old$ccb based old$ccDSpointer ccbSstructure; 

declare lcb$pointer pointer; 
Oeclare lcb$ptr structureCoffset word,segment ~ord) at (~lcbSpointer); 
declare lcb b3sed lcb$pointer lcb$structure: 

I• current foreground screen number *' 
$include c:tt:qd.lit) 

'* Queue Descriptor •I 

dcl qnamsiz lit •a•; 

dcl qd$structure lit •structure( 
link 1o1ord 1 

net bytet 
orl.l byte, 
flags 1o1ord, 
n~meCqnamsiz) oyte 1 

illsglen 1o1ord, 
= nmsys word, 

dQ 1o1ord1 
= nq 1o1or dt 

,.... ...... ,..... ... ..... ..... - .... ~ ...... 
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59 

60 
61 
62 

6J 
6'l 
65 

66 
67 
68 

69 
70 
11 

72 
73 

1 
I 
I 
I 
1 
1 
1 

I 

1 

1 

1 

1 

1 
2 
2 

1 
2 
2 

I 
2 
2 

1 
2 
2 

1 
2 

11s.-cnt .. ordo 
nsgout word, 
bJf far word)•; 

/t queue fla~ valu~s t/ 

dcl qf$nil( ll t "OOlh'i 
dcl qf$keep lit "002h •; 
dcl q Uhide lit • 004h •; 
<lcl qf$rsp lit ·ooeh·; 
dcl qfHable lit "OlOh"; 
dcl qUrpl lit '020h •; 
dcl qf$dev lt t "O'tOh •; 

I• Queue P <1ra11 et er Jlock ti 

'* /t 
/t 

'* ,. ,. ,. 

Mutual Exclusion t/ 
NO DELETE t/ 
Not User writ:1ble 
rsp queue t/ 
from qd table t/ 
rpl queue •I 
device queue •I 

dcl qpb$structure lit "structure( 
fl gs byte, 
riet byte, 
qaddr word, 
n:asgs word, 
!>uf f ptr 10ord, 
name (qnamsiz) byte )"; 

declare qpb qpb$structure; 

COPYR1GHT © 1981. 1982. Jj83 
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dcl null word d<1ta (Offffh); /t sent to VOUT~ to w<1ke up VlUT •I 
/t Note: this forces a 2 byte constant section and thus hex generJtion •I 

dcl apb structure ( I• abort parameter block •I 
pd word, term word, ens Dyte 1 rsrvd byte) initial (0,0 1 0,0); 

dcl cword word, I• foraat of console input from XIUS t/ 
chars (2) byte at (~cwarJ), 
char byte at (Jchars(O)), 
char$type byte at(~chars(l)), 
ct$switch lit "Offh', 
ct$data lit •o•; 

monl: procedure(func,a) external; 
dcl func bvte, a address; 

end monl; 

mori2: procedure(func,a) byte eKternal; 
dcl func byte, a address; 

end mon2; 

monJ: procedure(func,a) address eKternal; 
dcl func byte, a address: 

end mon3; 

mon4: procedure(func,a) polnter external; 
dcl tune byte, a address; 

end 111004; 

intsys: µrocedure (cK 1 dxt bx) eKternal; 
dcl (ex, dKt bx) word: 

'* intern~l o.s. functions t/ 
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14 

l !> 
76 
11 

78 
19 
HO 

Ill 
HZ 
113 

114 
H5 

116 
tll 
118 
119 
9 0 
91 

'J2 
'J3 
94 
95 
96 

97 
98 
99 

100 
101 

2 

I 
2 
2 

l 
2 
2 

1 
2 
2 

1 
2 

2 
2 
3 
3 
3 
2 

1 
2 
2 
2 
2 

1 
2 
2 
2 
2 

end intsys; 

I• the following 4 procedures coll the XIOi afrectly, tn~ PXIOS.AR& •I 
I• sets the re~isters to make this legal. ~S = sy~tem dat~ seg~ent, •I 
I• ES: UD~. The parameters are passed ~X=~UNC, CA=Pl, UX=P2 ti 

Pxtosl: procedure(func 1 pl,p2) externali 
dcl Cfunc1PltP2) address; 
en;J Pxiosl i 

l•pxiosz: procedure(func1 pl 1 p2) byte external; 
dcl (func 1 pl 1p2) address; 
end pxios2i•/ 

pxlos3: procedure(func 1 pl 9 p2) .ord external; 
acl (func 9 pl 1 p2) address; 
end pxlos3; 

l•pxios4: procedure(func,pl,p2) pointer external; 
ocl Cfunc,pl,p2) address; 
end pxtos4i•/ 

conin: procedure: 
cword ; pxios3(mxSconlnt o, O); 

ent.1t 
I• aet console input from XTOS 
I• AX=func, CX=O, DXCdevice*)=O *' *' 

printSmsg: proceaure(len, endchar, sptr)i 
dcl Clen 1 l 1 endchar> byte, splr pointer, 

string based sptr (1) oyte; 

'* print string to deliQiter */ 
I• or len number of chars •I 

1 = o; 
do while strtng(f) <> endchar and t < len: 

call pxiosl(mx$conout 1 string(!), screen); 
i = i ... u 

end; 
end print$111su: 

$!f debu!)=l 
error: procedure Cmsg$ptr>; 

dcl msg$ptr pointer; 
call prlnt$msg(Offht o, i(cr, lft '**•* PIH ERROR ****'• er, lf 1 0)); 
call print$msg(Offh 1 •$•, •sgSptr); 
lu lt; 

end error; 

$end if 

read$change$mxq: procedure (qaJdr); 
dcl qaddr adaress; 

qpb.qaddr = qaJdri 
call monl (m$readq1 .qpb)i 

end read$change$mxqi 

write$change$mxq: procedure (qaddr)i 
dcl qaddr adJr~ss: 
qpb.qaddr = qaddr; 
call monl (miwrtteq, .qpb); 

end writeSchan~e•mxqi 

-

!l 
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l 02 
103 
1 Oft 
l 05 

106 
107 
I 08 
109 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

lLO 
121 
122 
123 
124 
125 

126 
127 
128 
ll9 
BO 
LU 
132 
lH 
134 
135 
H6 
l.H 
138 

139 
HO 
141 
l't2 
143 
lH 
l't5 
146 

I 
2 
2 
2 

1 
2 
2 
2 

1 
2 
2 
2 
2 
3 
3 
2 
2 
2 

1 
2 
2 
2 
2 
2 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
2 
2 
2 
2 
2 
3 
3 

sleep: procedure Clist~root); 
dcl list$root word; 
Cqll intsys(mi$sleep, lisl$root 1 ~s~ciow~it)i 

end sleep; 

wake$up: proceoure (list$root); 
dcl list$root word; 
c:i ll int sysC.nih•.okeup 1 list$root 1 0); 

end wake!loup; 

I* fhe conout flag ts set and 0 ownedu beforp any proc~ss cllls the ~TJS 
console output routine for a particular screen. PIN sets this fl~~ 
to insure thare is no process in the xra5 console output cooe. rne 
ccb.cosleep ls a temporary location for processes w .. tting to onn the 
the XIOS conout bit. •I 

set$conout$fla~: procedure(ccb$ptr); 
dcl ccb$ptr pointer; 
dcl ccb based ccb$ptr ccb$structure; 
disable; 
do while Cccb.flag and cf$conout) <> o; 

call sleep C.ccb.cosleep); 
entJ: 
ccb.flug = ccb.flag or cf$conouti 
ena!Jle; 

end set$conout$fla~i 

reset$conout$f la~: procedure (ccb$ptr); 
dcl ccb$ptr pointer; 
dcl ccb based ccbSptr cc>$structure; 
ccb.flag = ccb.flag and not cfSconouti 
call wakeup(.ccb.cosleep); 

end resetSconoutSflagi 

wakeSvout: procedure(ccb$ptr)i 
dcl ccb$ptr pointer; 
dcl ccb based ccb$ptr ccb$structure: 
if Ceco.state and cs11$buffered) :: 0 then 

f* ~nother procesa is in XTJS *' 
f* PIN gets awakened 1st: •I 
I• better priority •f 

I• w~ke sleepin~ process •I 

return; '* dyna.11ic mode •I 
qpb.qaddr = ccb.voutq; 
Qpb.buffptr : .null; 
call monl(11$cwrileQ1 .qpb)i 
~pb.qaddr = cco.voutq; 
qpb.buffptr :: .null; 
call monl(m$cwriteq1 .qpb); 
call wake$up(.ccb.vsleep)i 

end wake$vout; 

write$vinq: procedure(c); 
ilcl c bytei 
qpb.qaddr = ccb.vlnq; 
qpb.buffptr = .c; 

,. 
I• 

'* '* 

VOUT messa~e is 
null messdJe if 

vour needs two 
situations 

2 t.yte form:Jt •I 
first byte ; 0 ff h *' 

wake-ups in SO:q'.! 
.,,, 
•I 

if monl(m$cwriteq, .qpb) = Offffh then I• ring console bell if typo •f 
do; 

call set$conout$flagCaccb)i I• XIOS is not reentrant on s&me console •I 
call pxiosl(mK$conout1 bellt screen); I• ahead Duffer if full •I 

-J 
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l "7 
l'l ij 
l't9 

l 50 
lH 
1'2 
ISJ 
1 !>It 

155 

156 
151 
H8 
159 
160 
161 
162 

163 

164. 
165 

166 
161 
168 

169 
110 

111 

112 
113 
114 
115 

116 
111 
118 

119 

] 

] 

2 

1 
2 
2 
2 
2 

1 

l 
2 
2 
2 
2 
2 
2 

2 

2 
2 

2 
2 
2 

2 
2 

z 

2 
2 
2 
2 

l 
2 
l 

call reset$conout$flag(~cco); 
en1:H 

end .. rite$vinq; 

set$ccb: procedure Cvc); I• b~se VCCu structure •I 
dcl vc byte; 
old$ccb$potnter = ccb$pointer; 
cco$ptr.offset = sd.ccb • size(ccb) • vc: 

end setSccb; 

I• the functions belo,. act on special keys rec2ived from the keyboard •I 

dcl controlS$hasSbeen$pressed boolean initial (falsu)i 

s,.itch: procedure; f* s,.ttch virtual consoles •I 
if char >= sd.ocns then 

return; I• check for leg4l ran~e •I 
if Cech.state 3nd cs111$nos1dtch) <> 0 then I• no s;,ftch state •I 

return; 
if char = ccb.vc then 

return; 
I• request ls tor currently selected scre~n •I 

call setSccb(screen := char); I• switch olJ$cc~ and cco structures •I 

I• S•itch Out lctton 

call read$chan~e$mxQ(oldccb.vcmxq); 
call set$conout$flag(loldccb)i 

I• read the ~X 1st THEN •I 
I• the conout f lQg •I 

oldccb.state = oldccb.state or csm~back~round; 
if Coldccb.state and csm$purging) <> 0 then 

oldccb.state = oldccb.state an~ not doubleCcsmSpurging)i 
I• turn off pur9e •I 

I• Ensure the two affected screens are not currently being updated ~/ 

I• by the XIllS console out1>ul routines. *' 
call read$change$mxqCccb.vcmxq); 
call set$conout$flag$(accb); 

call pxiosl(mxiswitch, o, screen>; 

call reset$conout$flag(oldccb$pointer); 
call 4rite$change$mxq(oldccb.vc111xq); I* allow VOUT to change st3te •I 
if Coldccb.state and csm•buffered) <> 0 then I• background buffered ~I 

call wake$vout(Joldccb); '* send chars to vour if buff~r. *' 
I* else user process han9s on JSLttP ~I 

, .. Switch In Action 

ccb.state ccb.state and not double(csm$hackground)i 
if Cccb.stite and csm$buffered) <> 0 then 
doi I• buffer or buffer error stutes ;,/ 

I• turn on purge •I 
ccb.state Cech.state or csm$purqin9} and not double(csm$filefull)I 

/t. turn off error could print msg ~/ 

) 4 / I i / t' 1 l ii : >; '1 : 't J ? ~ ;; f l J 
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PL/H-Hb LOMPllt~ PIN RSP - re<ids chilr<1cters fr:i10 keyb:>c.r' l 

lHO 
Hll 
182 
183 
1114 
185 

1116 
187 
188 

1H9 

I 'JO 
l 'J 1 
l'J2 
l 'H 
l'J4 
l'J~ 

l '.16 
1 'H 
198 

l '.19 
200 

l.01 
202 
203 
204 
205 
206 
207 
201l 
209 
210 

211 
2ll 

213 
214 
215 
216 
217 
218 
219 
220 
221 
lll 

3 
j 

2 
2 
2 
2 

l 
2 
~ 

1 

1 
2 
2 
2 
2 
3 
3 
3 
2 

2 
2 

l 
2 
2 
2 
2 
3 
l 
2 
2 
2 

2 
2 

2 
2 
2 
l 
3 
3 
J 
~ 
4 
4 

call w~ke$vout(@ccb)i 
end; 
c<1ll resetSconout$flag(ccbSpointer); 
Cdll ~rite$change$mxq(ccb.vcmxq)i 
if Cech.state <1nd csm$ctrl5) <> 0 th~n 

controlS•h<1s>been$pressed truei 
else 
controlSShasibeenS~ressed 

call pxiosl(mxiupstatus 1 O, 
end switch; 

I* ~J.~ "uwn" the XlOS console 
/¥ output fl<i,J 

dcl drive$letters (17) byte initial ('AJC0iFGH1Jl\l!WUI' '); 

·controlC; procedure: 
dcl (junk 1 cur$drive 1 1o~gedilnSdrives) word~ 
dcl letter$index bytei 
if (pd.conmode and pcmSctlc) () 0 then 
doi 

call write$vinq(char); 
re turn i 

endi 
call read$chilngeSmxq(ccb.vcmxq); I• keep CCR state froru changin1 

I• whil~ we test and ch<1nge ft 
ccb.state = ccb.state and not double(csmlctrlS or csmSctrlO)i 
controlSShas$beenSPressed false; 

I• control C turns off control S dnd 
I• control 0 1 doesn't change control 

if Cccb.state and csm$purging) <> 0 then I• stop purge 
ccb.state = ccb.state and not double Ccsmipurging) or csm$abort; 

qpb.qaddr = ccb.vtnq; I• drain input queue, we have netter 
qpb.buffptr = .junk; I• priority than user process or TMP 
do •hlle mon2(m$creadq 1 .qpb) <> Of fn; /t drain type-aheaJ q •I 
end; 
ccb.nchar = o; I• zero console 

*' •I 

•I 
p *' •I 

•I 

*' 
•I 

call write$change$mxq(ccb.vcnxq); 
call wake$voutC@ccb); I• 
ca 11 oi<ike$upC.ccb. usleep); I* ,. 

let VJUT clean up lf buffering •I 
user process could huve gone to slee~ •I 
during this rigamarole •I 

apb.pd = ccb.attach; 
call monlCmSabortt .apb); 

I• CTJ keeps aborts from happening •I 
I• while in the 410S, do abort after •I 
I• VOUT has cleaned up 1 other~ise the T~P•/ 

I* nith a better priority can print its •I 
I• prompt, and then VOUT prints one l~st •I 
I• purge char<1cter •I 

I• reset drives and print Nhich f~ll •I 
logged$ln$drives = mon3(•$getlogin 1 0); 
cur$drive = 1; I• drive to reset 
letterSindex = O; 
do junk = 0 to 15; 

if Clog~ed$lnSdrives and cur$drive) <> D then 
if mon2(m$resetdrv, curSdrive) <> 0 then 
do; 
drive$letters(letter~index) 'A'• Junk; 
letterStndex = letter$index • 1; 

end; 

.. , 
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U3 3 
2£4 3 
2L5 2 
226 2 
U.1 3 
228 j 

229 3 
BO 3 
Ul 4 
2J2 4 
233 4 
2J4 j 

2J5 3 
236 3 
231 3 
2311 2 

239 1 
HO 2 
2'tl 2 
2't2 3 
243 3 
2H 3 
245 2 
246 2 
2't7 2 
248 2 
249 2 
2!>0 2 

2!>1 1 
252 2 
2!>3 2 
2H 2 
l.55 2 
2!>6 2 
2H 2 

l.58 I 
2 !>9 2 
260 2 
261 2 
262 2 
263 3 
264 3 
265 3 
266 2 
2bl 2 

268 2 
269 2 
no 2 
271 2 

lll 1 
213 2 
214 2 

cur$drive = 5hl(cur$Jriv~,1); 
en J; 
if letter$index ) 0 then 
do: 

c~ll set~conout~fleg(~ccb)i 
c~ll print$m5g(Offh,0 1i(cr 1 lf,"Open fill on drive(~) ",0)); 
c~ll Print~msg(t,0 1 )drive$letters(0)); 
oo junk = 1 to letter$inde~ - 1; 

call prtnt•m~9<1,o,ac·,·>>; 
call printJms1Cl 1 0,Jdrive$letters(junk)); 

end; 
call prlnt$msu<z,o,@(cr1 lf>>: 
ccb.startcol, cco.column = o; 
call reset$conout$flag(~ccb); 

en di 
end controlC; 

I* for function lU - line re<lr~w *I 

controlO: procedure; '* toggle consol~ output byte buc~~t *I 
if (pd.conmode and pcm$ctlo) C> 0 then I• i~nore if control P nr if func •I 
doi 

call write$vlnq(char); 
return: 

end; 
call read$change$mxq(ccb.vc•xq); 
ccb.st~te = ccb.state xor cs~$ctrl~; 
call write$channe$mxq(ccb.vcmxq)i 
call wake$vout(icco)i 
call pxios1Cmx$upstatus, O, O)i 

end controlO: 

turn$off$ctr10: procedure; 
call read$ChJnye$mxQ(ccb.vcmxq); 
ccb.state = cco.state and not double(c5m$ctrlO); 
call wrtteichange$mxq(ccb.vcmxq)i 
call wake$vout(~cct); 
call pxiosl(mx•upstatus, O, O); 

end turnioff$ctrl0i 

controls: procedure; 
if (pd.flay anJ pfinoctls) <>. 0 than 

re turn; 
if Cpd.conmode and pc•$ctlS) 
do; 

call write$v{nq(char); 
return: 

eAd; 

() 0 then 

call reau$change$mxq(ccb.vcmxq); 

I* ~pacial condition for Cll ddy •I '* file logging *I 

ccb.5tate = ccb.st4te and not double(csill$ctrla> or c~m$ctr1Si 

call pxlosl(mxiupstatus, O, 0); 
call write$change$mxq(cco.vcaxq); 
controlS$has$been$pressed = true: 

end controls; 

controlQ: µrocedure; 
call read$chanJe~mxq(ccb.vcmxq); 

I* contro I S turns off control 0 *' 

ccb.state = ccb.state and not double(csmSctrlS)i 
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215 2 
2/6 2 
211 2 
llB 2 
219 2 
280 2 

281 l 
282 2 
21l3 2 
2tl4 3 
21:15 3 
286 3 
287 2 
2d8 l. 
21:19 2 
2 'JO 2 
291 j 

292 3 
293 3 
2'14 j 

2'.1.5 4 
2 'J6 4 
291 4 
2'.18 4 
2 '19 4 
JOO 4 

JUI 3 
302 4 
JOJ 4 
JU4 4 
105 4 
JU6 4 
JU1 4 
308 3 

J09 2 
310 l 
311 3 
HZ 3 
JU 3 
314 3 
315 j 

316 3 
311 3 
JIB J 
319 2 
320 2 
3Ll 2 

122 1 
323 2 
.U4 2 
325 2 
326 2 
3L1 l. 

call ~rlteich~n1eSnx~Cccu.vcmxq)~ 
call w4ke$voutC@ccb); 
call wakeup(.ccb.usleep); 
call pxtoslCax~uµslatus, o, 0); 
controlSihas•been$pressed false: 

end controLH 

control?: proce~~re; 
if (~1.con~ode and Pcm$rout) <> 0 then I• control f is iJnored if consol~ •I 
do; 

call write$vinq(ch~rl: 
return; '* mode is ra~ output •I 

end; 
call turn$off$ctrlU; 
call readSchanJeS~xq(ccb.vcmxq); 
if Cccb.st4te and csm$ctrlP) = 0 tnen I• turn control Pon •I 
do; 

lcb$ptr.oftset = sd.lcb •pd.1st * size(lcb); 
disable; 
lf ll;;b.<tttach = 0 then 
do; 

lcb.attach = Offffh; 
lcb.msource = screen; 
ccb.~i•ic pd.1st; 
ccb.state ccb.state or ~smSctrlP; 

COPYRIGHT© 1981, 1982, 1983 
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else 
Jo; 

enable; 
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call set$conout$flag(@ccb); 
call print$ms~(Offh,Ot~Ccr 1 lf,"Prlnt~r 
ccb.column1ccb.startcol = o; 
call reset•conout$flag(iccb); 

end; 
eruH 

~usy",cr,If,0)); 

/$ for function 10 *' 

else I• turn oft control P ~I 
do; 

al sable; 
lcbSptr.offset = s<l.lcb • ccb.mlmtc * siLeClcb); 
lcb.<>t tach : o; 
lcb.msource 1 ccb.mimic = Offh; 
ccb.state = ccL.state and not ~oubleCcsm$ctrlPJ; 
ccb.flag = ccb.flag an~ not cf$bufp; 
call wakeupC.lcb.queue); 
enable; 

end; 
call write$change$mxq(ccb.vcmxq); 
call pxioslCmxiupstatus, o, 0); 

end controlP; 

raw: procedure booleani 
if (pd$ptr.otfset ;= ccb.attach) 0 then I• 0 during initiallz~tion •I 

return(true); 
if (pd.flag and pfiraw) D then '* set by function 6 only ¥/ 

return(false); 
call controlQI '* avoid deadlock if user is mixinn func 6 •I 

- -
l ) 



Pl/M-86 COAPlltR 

J28 2 
329 2 

jJO l 

HI 2 

3::12 2 
B3 2 
:H4 2 

H5 2 
H6 3 
HT 1 
JJ8 3 
3J9 3 
HO j 

j't} 4 
H2 4 

j4J 4 
H4 5 
345 5 
346 6 
3'tl 6 
348 6 
349 6 
350 6 
351 6 

j52 6 
153 7 
354 7 
355 7 
3!>6 7 
3)7 6 

J58 5 
359 6 
360 6 
361 6 
362 6 
163 6 
364 6 
J65 6 
366 6 

361 6 
368 7 
369 7 
HO 1 
311 1 
372 6 
313 5 
JH 4 

return(true); 
end raw; 

I• ot~er can5ale I/n c~ll5 

pl~start: procedure public: 

sysdatiptr.sagmenlt lcb$ptr.seQmant, ccb5ptr.segment = rsp$llnk; 

ccb•ptr.offsel = sd.ccb; 
pd~pointer = mon4Cm$getpd, OJ; 
screen = o; 

do for.iver: 
call contn: 
if charStype = ct$switch then 

call s.dtch; 
else if char$type = ct5data then 
do; 

if r<iw then 
call writeSvinq(char); 

else 
do; 

I• init painter~ •I 
I• CCR D is fir~t in t~c tJbl~ •I 

I• inilicil fora~round console is 0 t/ 

if controlS$has$been$pressed then 
do; 

if char = ctrl~ then 
call controlt; 

else if char = ctrlQ then 
call controll.li 

else if ch<ir = ctrlP then 
call controIP; 

else 
do; 

call set~conout$fla~Cccb6pointarl: I• gu~rJ against unlik1ly •I 
call pxiosl(mx$conoul1bell1scr?cn)i I• r4ce condition •I 
call reset>conout$flag(ccL$polnter>; 

end; 
enOi 
else 
doi I• controls has not been pressed •I 

if ch3r = ctrlC then 
call conlrolt; 

else if char = ctrlS then 
call controls; 

else if char= ctrlO then 
call controlO; 

else if char= ctrlP then 
call controlPi 

else 
do; 

if Ceco.state and csm$ctrl0) <> 0 then 
call turn$off$ctrlu; 

call krite$vinq(char); 
end; 

eno; 
endil• else Cif not raw) •I 

end; I• if char$type <> ctSdata and char$type <> ctSswf tch then •I 
,. xros console input is lgnorea ., 

endi I• do forever •I 

\!~1111·~1 1.a:'o'J:1,·~ ~ .. ce: ~4 

--
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PL/M-H6 COMPiLER 

Jib 2 
117 l 

end 1lln.st4rt; 
end pin; 

l)t1/)')/.j', i:J;_j';;4\ i':.r.L j·_1 
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PL/"-86 COkPILcR l'rtl RSI' - re..id.; charact.-.rs from kP.yi>o·~rd 0.;,/1 )11.~ u: '>'J:4.'.> t' .! (j ~~ 1 :. 

(;KOSS-REl-EaENCE LIS HNG 

-----------------------
Otl-N llOOK Sllf. N.1!11E, ATJR Id11Ti:S 1 arn 1ti: Ff 1ff tlC£ S 

--------------------------------
63 OOOOH 2 A. WJRD ?!H,nr:JC:J. 6't 

COPYRiGHT Ci:> 1981.1982, 1983 
60 OOOOH l A. . . . WORD PA 1!. ~Mt TEK 6) DIGIT AL RESEARCH 
69 OOOOH 2 Ao . . . WORD P~rU.IErER 70 P.O. BOX 579 
66 OOOOH l A. . . . . . WllRD p.c;1_.H,i:fc;{ 67 PACIFIC GROVE, CA 93950 lO 0021H 1 ABORf. . . . . BYTE Mt:l-iihH 1'0) 
~a 0026H 6 AP ti. . . . . . . . STRUCTURc L'HfI~I. 211 212 

112 OOOOH 2 ATTJICH . . . . . WORD M.U~UHCCe) SER.# 
lll OOOOH 2 AHll:H . . . . WORD 1-itt1l1t: RC-CC:D 
128 OOOOH 2 A HACH . . . . . . WORD l'!Ei1il t R.C CC !D 

H OOOUh 2 ATHCll . WDRil r!~N11:iHLCR) 293 2'lS 31? 
39 OJOOH 2 ATTACH . . . . Ya RO 11i'.hilcRCCCB) 211 . JLI 
H OOOOH 2 t.J JACH . . . . WIJRLI MEt11i:RCOUJCCfl) 
H UHL . . LITH~LLY 14& 35't 

2 SOOLEllN. . . . . . LIHRALLY 15S J2l 
122 OOOCH 1 llflolP . . . BYTE lif!BtRCCCa.) 

H OOOCH 1 3H1P BYTE H.O'l~l.RCCCrt) 

112 OOOCH 1 STMP . . . . . . BYTE ME i~'l.: RC CC!\> 
ua OOOCH 1 UHiP . . BYTE llErtiH:RCCCll) 
u OOOCll 1 r!Tl1P . . . . . UH Mctl1tR(fllOCcn) 
56 0006H 2 ilUFFl'TR. WORD 11i:li-1LRCJP3) 132 13, 142 ?.04 
72 OOOOH 2 BX . . . WORO PA1<J1.4E r ci< 1J 

H9 IJ004H 1 c. . . • . 3YTE PA1<Ai1f:TEK AUrD~IAT IC l't 0 142 
122 000011 44 CC6. . . S TRUC TUltE 1\1.Si:DCCCliPTID in 124 
]'} OOOOH H CCB. . . . . . . . . . HRUCTURE PAS~DCCCJPOlttTEK) 141 145 147 15 j 159 161 

169 170 176 177 17'1 11!0 l!H 1114 198 199 201 20?. 203 
207 208 209 211) lll 227 235 236 245 ?4:> ?41 248 252 
253 254 25~ 266 267 209 273 ?.74 27S ?.76 ?11 2<16 2119 
297 na jQj 305 JOb 311 3U ::114 j}S ] l'i J2j 36d 

9 00,'tH 2 CCU. WORD l\E~ncRC SO) 153 332 
128 000011 44 CCB. STRUC JURE H<;COCCC•WTR) 12'.I 111 134 137 
112 OOOOH H CCB. . . . . . . S IRUCTUKE ~ASEDCCLtlPTR) I lit 115 117 

H OOOllH l CCd. WORD rli:Hdt:RCXINiT> 
31 OOOCH 4 CCBPOI!,TER . PO llil ti\ 33 3'J 141 H~ 147 152 t S'l 161 169 no 

176 177 179 180 182 163 184 198 199 Zill LO<'. llJ3 207 
208 209 210 211 227 23~ 236 245 ?46 241 2't3 2'i2 253 
254 255 ?(,{, 267 269 273 214 275 zn l17 288 2ll9 l.97 
298 303 305 306 311 313 314 315 319 323 JS3 355 36B 

ll6 000411 4 CCBPU . . . . POINTER Pi.RAMHlR AUTOHAUC 1n 1.1.8 ll'.l 131 1J4 137 
110 0004H 4 CCllPTR . . . . POIIHER P~RA.'l[HR AU TUM AT IC ll 1 112 114 lH 117 

38 OOOLH 4 CCllPTR . S TRUC JURE H 153 331 H2 
120 0004H 4 l:C6PTR . . . PiJllHcR PARUltTER .\UTOHATIC lll l 1 ., 

~ .. in 124 
30 CCBSTRUCTUH LlTERALLY 39 H 112 122 1 ?il 
u CCllTAILl LITER .\LL Y 39 41 112 122 120 
3Z l:C:llUIL2 . LITCR.'\LLY 39 41 Ill 122 l2il 
H CF61Jf P . . . . . . . . LITER illl Y 315 
H CFCOMPC. LJHRALL Y 
H ~fCONOUT . . . L IT(fU\Llt 114 117 1.<'.3 
H CFLISTCP ll Ti:~All Y 
33 CFSWJ.Tc:HS • . . . . LITERALLY 



.... .....- - -- - - - - ..... ......... .... ......... ..... - ...... - i!illllilMll - -
PL/H-IJ6 COl1P 1 U:R i' Ii< HSI' - rc~<1s chur<lClP.rs from k,,ytJo~rd 1)1.f[)/<i; 1H:~J:43 I' •1.(1L I f 

H Lf'Jf]LIT . liH:K;\LLY 
59 002tH Ct!AR . . il YTL ,. r b7 161 ltd I J li 24? 2 & "J 2J4 14? 14& H'J 

JjO 3 :)9 :iel. 3:,] jf, 5 "'.7f• 
5., 002UI 2 CHl\RS. . GYTt ~il.I~ UC2) f..i" 51 
59 002Hi 1 CtlAR f1 PE iHTC t.i' JH Jj3 

9 0090H 1 CHOO . . ll't TE ,'\;=,p;e,\('.~) 

20 0020H 1 CNS. . !HH l"it.~:lLil.(PO) 

SU 0004H 1 CllS. . . A Ht ri.: .H ~ q c •V n > 
ll OOOOH 1 CN SNU '4 . BUE i X r E 1Ul A LC I ) AT 
l'J 0006H 1 CnLU.'l'I . . . BYTE ~;: . .,~!:RC.CC6) 235 j') '.> 

112 OOOoH 1 LOLIJ1<1il . A y Ti:: ti[ .1'1CIHCV:) 
12£ 0006H 1 CO LUHN . tHTc tot 11 .I... R ( Cc;; ) 

H OOO&H I COLUll~l . BYTE ME l·l'l t..{ (LC~.) 
H 000611 l COLU"N . HTE Mf14ill::R(OLOCCb) 

128 00061i 1 COLUIW . B'l'H 1'\Eii1.0RCCC!J) 
Bl OOOOH LO CON IN. . PROCEOUKc S J .l CK: 0 0 i) All 3J& 
20 0022H 7. CONHOOE. . WORD loi c .-1 'I c: iH P J ) 193 24 0 ~'>l 2.Cl' 

l'J u 02.: lit 407 COMROLC . . . . . PROCEOIJ;{i: 5 l .\L K = 0 0 l l' Ii 347 ~&Ii 
Li9 041 tlli 79 CONJKOLO PROCEOl.IKc Sr ACK= Ollll:H J&ly 
21Jl O~ACH 217 CONJROLP PROCE!lURF Sf.~SK=Otll~ll 3 51 366 
212 0~6t.H 70 CONTROL(/ J>ROCEOLIKt )fl\LK=OOJ81t 327 ?49 
.:5a 04FOH 105 CONTROLS . . PkOCEO!JKt Sr ACK= 0 I) Ii: H J!)? 
155 0031Jtt 1 CONJROLSHASBEENPRESSEO a vri: .1.tl..T iil.L 18:> lb6 201J 270 27':1 ~4' 
12 !I Oll22H 2 COSLHP. WORD ;~t=i~~tRUU} 

J9 0022H 2 COSLEEi'. WORD Ht::-1.ii:RCCCID 
41 0022H 2 COSLtEP. WORD ME.;at:R(flLOCCS> 

112 OU22H 2 CfJSLHP. WORD Mi: 11°i.:R(CCIJ) 115 
122 0022H 2 COSLEEI'. WOR[) i'lttlflt:R(CL.D 124 

2 CR . . . LITERALLY 2211 23't 304 
34 CS ?'IA!l'lR T . . . . l IHR/,LL Y 202 COPYRIGHT© 1981, 1982, 1983 H CSl'IRACKGROUIHl. . LI HR ALLY l 06 176 
J4 CSl1illJFFE1UD. LITERALL'f 129 l74 177 DIGITAL RESEARCH 
34 CSl!CTRLO . . LI TE R AL'.L'I' 199 246 25 3 2,, 1 368 P. 0. BOX 579 H CSkCTRli> . . LIT<:RALLV ?1!9 2'13 314 
H CSl'ICPLS . . LI TERALL'I' 1 ti4 199 267 274 PACIFIC GROVE, CA 93950 
34 CSHFlLcFULL. LITERHLY l 7'J 
H CSk~[)S\.IITCti. LITER ALL'f t 5'} SER.# 
H CSHP:JRGrnG . LITERALLY 1&7 161! 179 201 202 
34 CSHSUS PE rrn . LlTER,.LL Y 
59 CTDATll . LITt:RALLV 339 
lL CTRLC. . LlTCRALU' J46 .}5'.l 
23 cnao. . LlTERf.LL'f 
25 CTRLO. . LIHR~LLY 36 J 
26 CTRL?. LITER~LLY J50 J65 
27 CTRU.1. . L ITERhll Y 34d 
211 CTKLS. . LITE!lt.LLY 361 
59 CTSWITLU . . LITER l\LLY 3J7 

19 l OOJ2H 2 CUR[) ii.I VE . . WORO 2h 217 218 22 3 
59 002tH 2 CllORO. . . . . . WJRG 5'.i <l.? 
12 000011 2 tx . . . YilRO P.~HH~ TE1l 7J 

9 004fH 1 OAYFILI:. uYTt: ME :1°;[ R( S1)) 
2 DCL. . . LITERALLY 
9 006AH 2 DLR. . . wo1rn i~crH~RCS1)} 

H 00'12tl I DOOR . . IHH Mt11tlfi(( XI Ni J} 
DOUl3LE . BUILT .1./~ 16~ 176 179 1 'l <J 20 2 25~ 267 274 314 

l!J9 003'Jll 17 DR llltLtTTERS B YTc Ml<AH17> JNI rii\l 22() 2Z'l 2V 
9 006(,ti 2 DRL. . . . . WURO HUt3lRC SO) 



PL/M-H6 COHP1Lt:R PIN .<.Si> - r r"! ads ch .. r~ct~rs from k~yl;.nrJ I) 4 / 1 'l I>) j 1fl;5'):'t1 ~ .. \Gt: l ,, ,, 

20 0012H I 0$1(. . . . an;;: 1'.c'i•\dl<Pll) 

lU oo urn 2 UVRALT . WORU r!(.1Ji:P( l'U) 

fl OOOOH 2 ox . . . lliJ RO ?,\;t~M[ i' ;.:K ]j 

8't OOOdH l tNDCHAi~. tHTc i'A:~,,.;E rr,( l\UI Oi;O:. f Ir: iJ:, (j 1 
9 0044H 2 l.:/WScG . II J'lD l·l.:~!~~(),J) 

29 i:sc. . . . . Lifll\ALL'f 
l fALSE. Ll H:lL~LLf 1'.> 3 .18(J 20'.) 219 326 COPYRiGHT © 1981.1982, 1983 

't't 0004H l fl.<G . IHH' .~c.1•Li~ (Lt: <D 
H OOO"tlt 1 FLAG . . BYTE tit ;ill~ R. {CC!:) J l '> DIGITAL RESEARCH 

Ill 0004H 1 HAG SHE ~::' i'IE;;,, ,((CC Ll) 114 lJ. 7 P. 0. BOX 579 
122 0004H 1 fl;;G . ~rTE I\ E 10 t: R { C [ fl ) 123 
'tl 0004H 1 FLAG . . BYTE ME ;:,[)LR( OLDLC'J) PACIFIC GROVE, CA 93950 
l.O OOOoH 2 FLAG . WURO l':Ul:h!HPO) 25') 325 

SER.# 1211 OOO'tH 1 HAG . . iHTE t.\C ·~f.ER (CC~) 

9 0056H 2 FLAGS. WORD 11cll3LfHSU) 
!>6 OOOOH 1 fl(,$ . . 'lYTc iH:: ,rn l' Q (.JP l! ) 

l fOREVEK. LITERALLY B'.l 
16 OOOOH 2 FUNG . . . . . . . . . WORU P~t\.<,•tETEi< 79 
66 OOOOH 1 fUt.C . . BYTE PAHAM[J[K 67 
6 _j OOOOH 1 fUNC . . . . . . BYTC: PA ili411 E T c ,{ 64 
60 OOOOH 1 fUhC . . BYTE PAKA11ET!'Crt 61 
75 OOOOtl 2 i'Ul<C . . \./JR[) l'l\K.\HElclt n 
69 OOOOH 1 fUNC . . . . . . 8Hl: PA;tAliEJE(( 70 
II~ 0031H 1 l. . . . . . . . lHJf d6 d1 8tl ll9 

12 OOOOH HHS VS . . . . . PROCEOUKE fXftRN.~L(6) S rA1,K= 000011 1 O't liH 
191 0030H 2 JUllK . WORD 2 IJ4 216 220 2JO d2 

44 OOOOH 10 LCfl. . SJRUC fUKC. B'SLO(LCDPOlNfER) 291 2.'i) 2 ') j 296 jll 312 
313 316 

9 00%H 2 LCB. . WiJRD J<Ei>llERCSlll 291 311 
35 OOOAH 2 LCB. . . . . WORD rt F.M 11 ER CX UH T> 
42 OOHH 4 LC llPll!liT t:R . PJINH:fl 43 44 291 295 296 312 311 H6 
H OOHH 4 LC Bi' TR . . . S JRUC JURE aT 291 311 J':H 
j6 LCiJSJRUC JUR( LITERALLY 4" 
l.0 OOHH l LDSK . . . . BUE flcllut:R(PO) 
84 OOOAH 1 LEN. . . . . BYTE l'AH~ll~ fEK AUTOMATIC il5 IJ 1 

1 <Jl 004AH l lETHiHNLIEX. BHl: 215 220 221 21~ L.J 230 
2 LF . . . LHERALi..Y 228 234 304 

20 OOOOli 2 llr.K . . WORD lo!t'11r'\.: R (ii 11) 
106 0004H 2 LISTKOUT WORO l'A.Uflcffr< AUTOMATIC 1117 106 
102 OOO'tll 2 LISJ:tOOT WORO PAR '.\,icTEH /,llTONill IC 10] 104 

2 LIT. . . LITERALLY 2 4 5 b 11 15 l t) 17 22 2'l 
24 .i5 26 27 2il .:9 :rn 31 32 H H 35 36 
46 "7 4ll 49 50 51 52 53 5 '• 55 5\l 

!I 008AH ] LOCKMllX. . BVTE ~EMiii: RC SO) 
191 003411 2 LOGG(iHNDiHVtS . WORD 2n 217 

20 0024tl 1 LSI. . iHTE t'if:: ~l!H R C P 0 ) 291 297 
9 0052H 2 LUL • . WORD 1-!EM!\i:RCSO) 

l.O 0015H 1 LU SER. . . . BYH Mt1'idt:RCPO) 
4 ltlldORT . . . ll T!::R~LLY 212 
9 0076H 2 Hiil. . . . . W!1RO l'IEll9tRCSO) 

ll.8 OOlOH 2 l'IAXJlJF~tl. . . . . wu~o ME 1111<.;R( CCIH 
112 OOIOH 2 lUiXBUFSIZ. . WORD MEtlficRCCCil > 

39 OOIOH 2 HAXBUFSJl. . WORO ME119d~{CCl3) 

122 OOIOH 2 MllXBUFSTZ. . . . . WORO l'li:i-lflt:RCCLB) 
'tl OOJOH 2 HAXBIJFSil. . rJORO ~lE 11tH: RC OLO C Cl1) 

" MCLOSEf. . L HERALL't 

" MCRE~Oi.i. . . LITEPALLY ?05 

fllillll ..... ~ ~ ...... ........ ..... .... ~ .... ...... ..... .... ~ ~ ~ • H' ,. 4 ... H .. 



..... -
Pl/M-86 COMPlltK 

't MCURDSi<-. . 
4 11Cl.RIT::'l 
't .1oai. v . . . 
't Mlh.U:TLF . . . 
4 ' llDEUTtO . 
4 MOH :iCH. 
't MOIR!HGS . 
4 l'IOlSt'HCh. . . 
9 005t1H 2 MOUL . . 

20 0016H 2 Hf l'I. . . . 
't '1ERRM1l.lE . . . 
9 005At1 2 11FL. . . . . 
't HGflCNS. . . 
't tlGtTLO<.;IN. . . 
't /olf.lfpf) . . 

t.U OOOtlH 1 HHIIC. . 
'tl OOObH 1 11:u11 c. . 
4't OOOdH 1 llHITC. . . . . 
H OOOBH l kIIHC. . . . . 

Ill OOOIHI 1 tlHHC. . 
1211 OOOtlll l llH:IC. . . 

5 HISLEEI'. 
5 MI WAKEUP 
4 11µ.<KEF . 
4 HMAKEQ . 
9 004CH 2 11111'. . . . 
') 0046H 1 MOOULEMAP. . 

60 OOiJOH iHJtil 
63 0006H HONl . . 
66 OOOOH 110N3 . . 
69 OOOOH HOM . . 

4 HOPEl<F . 
4 MOPENQ . 
4 MPAR5F. . 
9 00401i 2 l'!Pi<ISEG . 
9 OOH.h 2 MPHVERHUH. . 
4 HPRTUlJf. . . . 
" HHAOF . . . 
" llRl:AOQ . . . . 
" l'IRl:~O!l.r. . . 
" HRESHO:UI. . 
't i'ISEU:C T. 
't l~StTATT. . . 
4 /liSETOIS. . . 
" ilSETOMi<. . . 
4 l'ISHPRFIR. . 
4 115 E TU 5 R. 

lltl 0009H 1 11SOUKCE. . . 
112 0009H 1 '4SfllJRCE. . 

41 OOO'iH 1 .'1S OtJRC t. . . 
44 0009H l HSl1U1iC1:. . 
J9 0009H ] i~SlJURCl:. . 

122 0009H l MSOURCE. 
4 rlSYSHr. 
4 Mwf:ITff. 
4 l'iWR If!: w. 
4 MWRTTERF 

-
. . . . 
. . . . 

. . . . 

. . . . 

. . . . 
. . . . . 

. . . . 

. . . . 
. . . 

. . . . 

. . . . 

- -
liTC:R,'.;LL( 
LI Tt:,li<L .. V 1) .l J1(, H3 
L 1 T tR ... LL 'f 
LIT:::R~LL'f 

UTERAlL'f 
U:TH;..LU 
Ll'HRAl.l'f 
LIHR,\LLY 
WORO liLC~RCSD) 

WORD 1:;:,,,n cl? CPu) 
LITi:RtLLY 
llORO i-IHlhiH Sll) 
LIHRALU' 
ll TERALL'f 213 
LITi::RALLY 333 
fl YTI.: i1E h.~ LiH CC J) 
JYTE Mf:H'H:RCOLOC:f.t) 
BYTE M[:1<1i:fl(LC") 
BYTE Hi'l.rlLRCCt.fl) 2'J7 Jll 313 
BYTE 11f!lE.:R(f,f,f') 

BYTc ME:1.:lL R (CC(\) 
LITERALLY 104 
UTtki.Li..Y 108 
LITER.tLLY 
L ITERf.LLV 
WORf> tlENil[R( '.ilJ) 
iHH ME!-1P l R (Sil) 
PROCEOUr.E t: XT t. RI; AL (2 ) STHK=OOOOrt 
PROCEOURf. enc E XTrnt.AL(,) ST.lf.1(=000/ltl 
PROCEOllRf \./ORO t X Tf:R 'l"L (4) S f;;O'.=ilOOO'i 
PROCEOlJl~E PJ !IHcR CXHRrlAL(~) 5fl\Ci<=OOO~H 
LITcRALLY 
LI H:RALL Y 
LlTERt.LLV 
WORD 11ErHlc:RC <;L)) 

lo/ORO H['lllC:R(50) 
LITERALLY 
LIT cRALL Y 
LITC:Rf·.Ll't 95 
LITERA.LLY 
L nm ALL. v 21!1 
LITCR..'\LLV 
LITERALLY 
LIHRALLY 
UTERs<ll Y 
LJTERnLV 
LIER/\LLV 
BUE t1El11lL!U CC fl) 
BUE ME!i>:\CRCCCfl) 
BYTE lit.Mt:R(rJLOCCl) 
llYTE l'IE •1fE R CLCI\) 296 J13 
BYTE ME :1 f1 LR ( f, f, fl) 

BHt. iii.: .Fi LR (CC~) 
LITEiULLY 
LITEkALLY 
L1 T ER i.Ll V 100 
1.ITER,lLLY 

..... 
f) ~ I l :J I r.; l l [j : s 9 : 4 3 jJ ;. I~ f ! '; 

qs 100 133 J36 212 
20~ 218 
143 213 

3H 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



PLIH-116 COMP J.lER FIN r, sr - re.Jt.L> characters fror.i ke yll·> u·L} J "" / 1 ·:; .' .·~ _:.. 1q:59;43 ? :-. SL ~ !) 

6 l<\XC'l1~ rn. L1TU11LLY ~i 

6 ;1xc1mrwr l l ER»L~ Y Hll 146 3'.l't 

6 MJ<LSTnUT LITi;L\LL 1 
6 H)CS\HTLU LITtR.~llY t 71 
6 t1XUPSTATLIS . LLHK.\1-L't' }ill 2'< 'J ?';.6 ;>6H .tlil J ?O 

56 OO{l8H 8 NMlf . . 8 'th ;.~l<'•Hii) " i'lt'. i RC~; Pd) 
zo 0008H 8 i'Ai"E . . flHi: t-:rnA'((iJ) :-: ;.:rit: i< CPD> 
:i ~ 00fl61! ] UC Cil . l:l 'IT i: HCri Lk( A:HI f) 

9 OO't9H 1 ti Ctn . . BHE ;..:: .. 1'1< IH Su) 
1211 0007H 1 tlGli n R. SHE H1J.l>L P. ( l:C iD 
122 0007H 1 NCllAR. . BYTc W:Ml<CRCCC<I) 
112 OOOTH 1 llCilJlk. . BHf: llENi:l._R(CCll) 

COPYR:GHT © 1981, 1982, 1983 44 OOOTH 1 NC HAR. . BYTE lff/\B,:IHLCfl) 
'tl 0001H 1 NCilAR • . BYTt :H:HfltRCOtDCCL> DIGIT AL Rf SEARCH 
39 0001H 1 UChAR. BYJE M~ M1t .u c .. ri > 207 

P. 0. BOX 579 11 NCIODEV. LlTER.lLLY 
9 008~H 1 NCIODEV. . . . . HH ?IU?::R(50) PACIFIC GROVE, CA 93350 
9 0047H 1 NCNS . . BHE "IE 11kll( <;O) 157 

11 l~COtlil EV. LHERALLY SER.# 
9 0083tl 1 NCO~H' V. . . . BrTE llfil~cil( SO) 

21 000011 1 NCOPicS. BY rt t.X TERNAL( 1) ?l 
lO 001 OH 1 l~E T. . BYTE ME .ill i: R ( p I)) 
':16 OOOlH 1 NET. . . BYTE !'IEo'13tRCOPtH 

9 0041\H 1 :IFLA&S . . BYTt 1-1£11~i:RCSLl) 

H 0007H 1 NLST . . !HTt 11£: l'ltH: R 0 IIH T> 
9 0041111 t NLST . . BYTE l'Jdi".:RCSO) 

11 NL S T:l EV. . . . . • LITEHALLY 
9 OOB'tH 1 ULSfDEV. IH' TE ME;irL:RC SO) 

56 0004H 2 tlMSGS • . :.IORD /ltdr\cR(QPA) 
l 1m . . . L ITl:'R i\LLY 
9 004i:H 1 NSLAVE5. IHH: MC:1".il.01H SO) 

., 1 OOOOH 2 IWLL . MORO DATA 132 135 
J5 000511 I tNtl\S. . 8YTE 11tMR::RCXT.'HJ) 

8 OOOOH 2 OFfSET . wORO MEMJERCSYSG~TPfRl 

19 OOOOH 2 GffSET . . . . WORD l'!E·l3ERCPOPTR) 323 
43 OOOOH 2 OFFSET . WORO tktBtRUCBt' H) 291 31.l 
38 OOOOH 2 OFFSET . liiORO "1Ull:ltRC CCilr'TR) 15 j 3J.i 
3!> OOOOH 2 OFFSET . WORD MEH~LR(Xi~iTPTR) 

ltl OOOOH 44 OLDCCB . . . . . STRUCTURE eiscD(OLD'C~PJINTtP.) l64 165 166 16 7 168 113 
174 175 

40 OOIOH 4 OLOCCBPOUHfK. . . . . P or :1 n. R 't l 15 2 164 16~ 166 167 16d 172 173 114 
175 

9 0081HI t OPt.NMAX. RYTE NEWL:RCSO) 
9 008!lH 2 OPl:."IVEC. WORO iilHM.RCSD) 

20 OOlCH 1 ORG. . !HTE MEMiHiHPO) 
78 OOOOH 2 Pl WORD PA!UHET EP. 79 
15 OOOOH 2 Pl . . . W3RD P.iR~~1ETr:f< 76 
18 000011 2 P2 . . . . . . . WORD ?AKM!ETER 79 
7S OOOOH 2 P2 . . . WilRO Pll~~METER 76 
20 OOIEH 2 PAkENT . . . . . WORO 11EtlJE P. (PO) 

12 ll OOOAH 1 PC B\'Tt 11[.-IR CR (CC 8) 
112 0001\H 1 PC . . . . BYTE '.1EHtll!HCCtD 
122 OOOAH 1 i>C . . . . . . . !H'Tt: 11EM!'i:RCCC?.) 

,, 1 OOOAH l PC . . . . . . BYTE 11ULh.~C OLDCCl..ll 
39 OOOAH 1 PC . . . BYTE MF.~:>C.R(CC[J) 

17 PCl'lll. . LITERALLY 
17 r'CMCTU. . LI TE IUL l Y 19 j 



- - - - .... 
PL/H-tl6 COl1P J.ltR Piii I< S? - re:.d.> ch.;r<1cte,.s from kei/tu ir:l ~):,/i':J/_~J Jd:S·J:43 P '.i Cl !J 

17 t'CHCTLU. . . . . LlTtf<f.LL'f ";) 

17 Pf.MCfl :>. LIHR/.l.LY 1, 1 
11 i'C~:Rllllf. LIT i:: R ;\l Ly B~ 
17 PCkRSiC . UTER1\LL'f 
20 OOOOH 48 PO . . . s rnur TlH.C r~ /-( ~: c D ( p J p n I it T t R ) l 'J j ? :. ·) ?~.J ~" l ?112 ni 

297 J.," '·, 
Sil OOOOli 2 t'O . . . IJORO .''le 1'1•! ~;-, (A;>:;) l! 1 
13 POHOa. . lJ.TcK•<LLY 211 
1 !l 0004H 4 PDPllIN iH. . PiJTNT cf: 1'1 2J 191 2411 .~~9 2 (, l ? il' 2')] 297 325 

333 
19 0004H ,. PDl'h. . . S rRUC TUM AT 32 3 
l 't POSTRUl.TURt:. l Ilt:Rllll Y 20 
16 t'f-ACTTVE . . LITERALLY 
16 PFCHlLOAJOlil LITl:RitLLY 
16 PFC TLC . L 1 TE RALLY 
16 PFCTL!l . LITE~1iLLY 
16 PFKEU . LITER ·\LL 'f 
lb Pfi<El\"IAL . . . . . UTERALLY C.eP J lllk n, :Lu v. Q_, 16 PFllOCTLS . . LITt:R;;LLY 25 9 
16 Pf PURE . LITi::R :tLL'f COPYRIGHT© 1981, 1982, 1983 
16 PFR~ ... . LIHR.\LLY J£5 DIGITAL RESEARCH lb PFRC:SOURCE . L ITERttll Y 
16 PFSYS. . . . LITERi.LL Y P. 0. BOX 579 
16 Pf l ~lllt.. . . LITERALLY PACIFIC GROVE, t:A 93950 16 PFTEMPKEtP . LIHR.\LLY 

l OOOOtl PI rl • . . . . . . . • . PR OC ::OUK E ST.\CK=OOOOtl SER.# (__C- /O~ 
330 06El:H 229 PLHSTART PROCfOUiU: PU8LTl. STHK=0027tl 

9 006iH 2 PLR. . . . . . . WORD HE ~1ih:RC SO) 
12 PNAl'SIZ. L HER .\LL Y 
20 002t.H 2 PRlT . . llORO ~E11'31:!1CPO) 
IH 0014H 76 PRINTHSG PROCEUIJl<E S l -'LI<= 001 Lli L20 U'J .dl 2JL d4 J04 
LO 0005H 1 PRIOR. . IHH Ht' ,•lfLc R ( P ii) 
15 PSCIO!J,.IJ. . . . . . . LITERALLY 104 
15 PSDELAY. . . . . . . . LITER.\LLY 
IS PSOQ . . . . L1 IE RALLY 
15 PSHAGWAl T . LlTER><ll Y 
1 5 PSNQ . . LIHR/.LLY 
15 PSl'Oll . . . . . LITER .~LLY 
15 PSkUN. . LIHRALLY 
IS PSSLEFP. . . L lTER All Y 
15 PSSllAP . LITERl\LL Y 
15 PSHkM . . . . . LITERALLY 

9 005CH 2 PUL. . . lJOfW nEd:HcR( SD> 
15 OOOOH PXIOSI PROCEDURE fXT ER~iAL( 7) SIACK=OOc:,H (lti 146 I 71 llH l49 

256 268 278 320 354 
18 OOOOH PXIOS3 . PROCEOUKE WIJ1~0 l:XT[fl.UAL(li) 5 TACK=OIJOllli o2 
'J1 0004H 2 QA DOR. llllRO PARA,•lET EK AUTO/I ATIC 98 'J9 
92 OOO'tH 2 QA DOR. . llORD Pf.H~.1ETEk t,UT:JM All~ q3 'l4 
56 0002H 2 IJAODR. . WORD BcMOr.R(QPll) 'H )') 1 Jl 1'4 141 L0.1 

122 0020H 2 QllUFF. . WllRO MEW~!::RCCCB) 

112 0020H 2 QBUFF. . llilRD rk;iac:RCCCfl) 
"1 00201! 2 iJBUfF. 1-IO RD rti:MA cRC JLDl.Ctl) 
:i9 0020H 2 QBUFF. . WORD /H.tlilt:RC CCil) 

12" 0020H 2 1.JSUFF. WORO Mf~!<1fRCCCP) 
47 .ios TRUC TUP.1:. LITtRj\LLY 
54 (JFDEV • . LITERALLY 
50 )FHIDE . . . LI Tt:RALL Y 



PLJM-ll6 COllPIUR PIN RSI' - r~,.Js churacters fro:n ke yiJO'!r' 1 04/l'JIJl LH~'J:43 f' .:..c1= ?. 

4·9 IJFKH? . Li TciU.L·~ 1 
48 '~FMX . . . . . . L ITir<ll:.. 'f 
!>] ..,FR?L. . llT':Rf.LLY 

51 Qfr<SI'. . Li JC: Rf.LL Y 
!>2 lJfT AE Li:. . LITE:R .. LLY 

9 OOHH l .JLR. . . II JR~J 'k :;,1..:fl (SU) 
9 0060H B 1.111 A!J . . \.lJRil t.ilil ~~ ( '•) hE 11!.'0k (~0) 

46 Q!lA:iSIL. U:HR>1LLY ?6 
.56 Oil lilH 16 IJPL. . . SJRUCTURt '14 9:i 'J9 lOli 131 LlL in l 34 13'> I 31, 

141 14:> 143 203 20'i 2C5 
lll OOlt:H 2 QPoo:JFFP rn . WORD M[11l1cfl(CC2) 

112 OOH:H l i:iPilBUl=fPfR . WJRO i1tf','\t:RCCC'l) 

'ti OOHH 2 QPfiBllffP fR . . . l./GRO MF.Ml'l.O<HtJLOCC!') 

:i9 OOltH 2 io!P BBlJ Ff Pl R . WOHD M[ IHH: R (cu;) 

128 OOIEH ? QPDeUFtPTR . llURD 1'1[;1flfRCCCP.) 
COPYR.GHT © 1981. 1982, 1983 

128 Olll8H I ;iPllFUGS BVTt !1EN'JtR(CCfl) 

122 0018H I JP~fUi;S . . . . BYTE l'.F.;11UHCCA) DIGITAL ({£SEARCH 
11..:: OOIBH 1 QPuflAliS BYTE 11f.~iLRCCClll P. 0. BOX 579 

41 OOIBU l QPUFLAGS . BYTE 1'1c.11'i:R( 1LDCC!\) 

39 0018ti 1 1.!PilfldGS BYTE Mt;1'3LR(CC'I) PACIFIC GROVE, CA 93)50 
128 OOICH 2 JPBNMSGS . . WJRJ McMll~RCCCfl) 

l l.<'. OOlCH 2 QPllNMSGS . . WOKD MHtH:RCCCll) SER.# 
112 OOlCH 2 QPb:J l'IS GS llORO ktl',fH:RCCCt:) 

41 OOICH 2 iJPlHJM'iGS WORD ME 11fllo P. C OLOCCLi) 

39 OOlCH ? 1,1P B NHS GS WtlRD HEi'IBlR(Cl.R) 

ll8 OOIAH 2 QPbQl\DOR WORD HE.ndCCC!I) 

12Z OOlAH 2 QPOQADDR . . WORD MEM'HcRCf.r:R> 
112 OOlAH 2 (.:PBQAOO~ . . WORD l'tE'1fl.tRCCCn) 

41 OOlAH 2 iJPBQADOR . . WJRO Mti'1B c IH 'JLOCCI:\) 

.:19 001All 2 QPfi!)i\ODH . wORO i'IE:iadCCCil) 

12 II 0019H 1 QPBRtSRVD. . iHH litll'liRCCCB) 
122 001 \IH 1 IJPilRLSi<VO. . BYTE />IEIH1cRCCCID 

112 0019H 1 QPl\RESt<VD. . BYTE MErl":CRCCl.ll) 
41 0019H 1 OPuRESxVJ. . BYTt: MHLH:tU OLDCCb) 

39 OOI'JH 1 ;JP fl Rt: SR V i.l. . BYH ffEHH!CRCf.CR) 
55 1.1PbS rnur. TURE LITERALLY 56 

128 0002H l iJUEIJE. . WOR[) HUl>lt:.(Cf.C!\) 
122 0002H 2 QUt.UI: • WORD Af:,~fi.:CRCCC!D 

112 0002tl 2 1.1urni:. . WORD Ml::MkiHCCfl) 
't4 0002H 2 "UEUE. . . . . . WORD lltlHl.CRCLVl) ;)16 
41 0002H 2 QUt:UE:. . MIDRD Ml.:ldERC OLOCCd) 

39 0002H 2 !JUEUE. OIJRD tllH:3tQ(CC3) 

9 005.:ll 2 i,JUL. WORD l1E111l..:RC'i0) 
ll.'. 00£8H 2 Rl WORD ME.-1a.:accca> 

Ill 0028/f 2 Rl WORD IH'.rlfHoR(CCR) 

41 002tlH 2 Rl . . . . llJl>,O Mi:l'lilLR( OLDCCil) 

39 00281l 2 RI WJR[) W:MRi:R(CC3) 
ll8 0021lH 2 Rl WOR[) liUIBi:.tHCCB> 

122 002i.H 2 R2 . . . . WORO MEM~ER(Cf.R) 

ll2 002AH 2 R2 ~OPO He 'lflt?C Ct; B} 
41 002AH 2 R2 . . . . . \.JJRO MF. fold<( IJLOCCB) 

J9 002AH 2 R2 WORD lkrE\ tRC CCi\) 

128 0021.H 2 1<2 . . . . . . . \./ORO Mf:rt~tR(f.Cr) 

3Z2 06C1H 45 RAii. • . PR OC LOU fiE !HT;"; ST!tCK-=OOICll 141 
92 0060H 23 RE ADCHAIJlif't-1)(1~. . PROCEOIJRf SI ACK= OOOAll 164 169 l 'Jd 245 .:'.5.:'. 266 27 3 

288 
128 OOOUH 1 RE SERVO. . . . . BHE ME"!:ERCCC~) 

~ ~ ~ ...... ~ r ·-• ..... ,.- -] ~ ....... .......... ~ .... ~ .- c-. Jlllillilli ,-, IJLJI [ -, 
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PL/H-116 COllPJ.UR PI,"j RSP - rt?u.:ls chdrdcters fr:>m i< e ya<> lf' d IJ<i/l'J/Hj ltJ:~'J:'tJ r ,.r,,: ;· .1 

Ill OOOOtl I xi:SEiWD. . IJY fE II~ 1·1'1 !'. R (LI, r1) 

lU 0028H 4 KESE.{VD. . iltH ARHi'C4l Md!.l<C.{(l'f.l) 
Ill OOOOH 1 RE SEil. Vu. !HH: >t::~.;LR(Ct:tD 

ltl OOflilU l Kl:StRVO. . flYTt !'oil d1L RC OLOCCd) 
j9 OOflOH 1 KESfil.VO. tHTc rti:Mi.:':<< r:cn 

!20 OOOF-H 22 ~ESfT~U~dUTFLAG. PR OC !:ilU'li' ST.<CK=uGl 'tll 147 in l'};> 2 _J ~ -:.ur_, J~5 
35 OOOJH 2 RESRIUH • . . . . . . . lH'TL 1.a:i r-1( 2 > t~c/' ~~RC X t.H D 

9 0061iH 2 RLR. . . WORD l'lf~U.O~ C SlJ) 
3 OOOOH 2 RSPLHIK. . . . . . . . WORD E:n:::Pli.L ( 0) 331 
9 0042H 2 RSPStG . . . WJRO rlf ,j P Lfl ( so ) 

58 OOO~H l RSRVO. . . . . . . 3YTE Nf;:fltRL\l'il) 
lO 002tH 2 SCkA TC ti. . . . . . WJRO 11..0d.h:RCl'O) 
4!) 0036H 1 SC:REE\4 . . . . llYTE 8a 146 163 171 ?96 h4 3.,;,. 

9 OOOOH 145 SD . . . . . . S TRUClURE nASt0(5Y50All'11NTLR) l!d 157 211 311 332 
10 OOOOH 1 SO i>YTE . BYH d~~iDCSYSO~TPUl~TtK) AkRAYCI> 

8 0002H 2 SEG!4dH. . . . . . WORD ~E~1ERCSJSUATPTR) 331 
19 0002H 2 SEG'!tu f. iJORO HE:43i::RCPOPTP) 
"3 0002H 2 SEbMEil r. WJRO Mt: M~i:RUCP.t»flO .:hl 
j8 000.!H 2 SEGHEN r. WORll l'iEi .. 3t.RC CCl1P TK) 331 
35 0002H 2 SEG!4EU. <IORO Hif'l~t.RlXJH!TPl~) 

l!)O 0193H 39 SEJC(,n . . . • . ?itOCE!llJdE SJACK=OOO'th ll>J 
110 OOBllH 39 Sl:TCiltlOU ff LA Ii. . PROGtOU:H: STAC.i<=0014H 14!> l6S Jlf) Vl "HJ 3 h3 

zu 002!>H I Sf 3. . . . . . . • • • SHE f>!E1'.jr:RCPD) 
lU ODZ6H I Sf 4. . . . . BYTE ME /"IP. i RC PO) 
zo 0021H I Sf5. . . . . . llYfE HEl'IJi:RCPO) 

Siil • . . . • . . BUILT1'1 223 
STZE . . . . . BUIL TIN 153 291 311 

102 008EH 21 SLEEP. . . . . PKOCEOUKE STACK=OUOCH 115 
9 0070H 2 SLK. . . WORO Mt.ifjcRCSO) 
9 0008H 56 SPACH . . . WORO I.RIP 1(28) 14EMuUlC'i0) 
9 0081,H 4 SPACE2 . WORO ARit HU> 11.:Ml'ERCSO > 

84 0004H 4 SP Ill . . . POINTER PARo\"lcTcR AUTOM'4f H b5 117 1111 
COPYRiGHT © 1981, 1982, 1983 9 004ilH 1 SRC11DI SK . . . . . . . RYTE Mtl'lilcRC SO) 

128 OOO~H 1 STARTCUL . RYTE 11rnfl ER c cce > DIGIT AL RESEARCH ll.l OOO!>H I STARTCOL . . . BYTE M~kdtRC CCh) 
112 OOO!IH 1 ST AR TC UL . . . !UT[ MEXtltRCCCI'.) P.O. BOX 579 

44 OOO!>H 1 STARTCIJL . . :HTC '1U~LIHLCI\) PACIFIC GROVE, CA 93950 ltl OOl)!>H 1 STARTCOL . RYTE XEM£lERCOLOC.Ca> 
$9 000511 l STAlHCOL . . . . . . . 1Hh: M£Mll!OR( CCfi) 235 30~ SER.# lU 0004H 1 STAT . . lYTE M~ll[ll:iH?U) 

l21j OOih:tl 2 SHH:. . WORD <ka:llll(CC~) 12 9 
122 ooorn 2 SH.TE. . . . . WllRO He Mth. RC Cl.11) 
Ill OOOl:H 2 STATE. . WORD MftPiRCCr.11) 

41 OOOf:H 2 STATl. . . . . . . WiJRO Mc Mo\i:R ( 'llOCC5) 166 161 168 174 
J9 ooorn 2 STATE. . . . . IJURO McH~C:RCCCID 159 176 111 171 JH lH £01 20..! 

246 2~3 267 274 289 2'J8 Jl4 368 
115 OOOOH 1 SfldNG . BYTE BASED( SPTll> ARRH(l) 81 all 

9 OOOOH 8 SUP MOO . WORO ARRAY(4) MUIBrnCSO) 
156 OlBAH 295 SW IT Cl-I . PROCEOUKE STACK=0018H :ns 

1 OU OOH 4 SYSDHPOiNTER. . POiilTfil 8 'J 10 153 157 l''..ll 311 3 3t 
8 OUOOH 4 SYSOATPTR. . S TRUC TUltt: Ill 331 
2 ua. . . LITER.!ILLY 
9 OU50H 1 TEMPI)[ SI( . . . UTE ME11'HRC SD) 

511 0002H 2 TE:RH . . OIORD Mc/113<.RC ~Pi\) 
9 0072H ? HIROR T . . . . WlJRO HEMfli.:RC SO) 

lO 0002H 2 TllkEAll . WORD 11£1iDcRC Pu> 
H OOOOH 1 TICK . . . . . . . BYTE HEHRCRCX.i.NlT> 
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'J 0051H 1 TJCK5PcR3fC. 3Hi: .'tC"i.~c <('i:)) 

3~ OOOlil 1 Ut.:1< S 'i LC . !3YT2 h;; ,.,~ ~ " {XI Ni: T) 

'J 0080H 3 TOll. . . . . tHH Ai<1U\YC 3) ik i•. ! ' t{ ( s ~) ) 
9 007ilt 2 TOD_iHY. . . flGPO ;~;n 1.:'P.l ';U) 

2 TRUE . . . . Llf!:RALLY nl'i 270 314 H•J ·n5 COPYR GHT © 1981, 1982, 1983 
£~1 O'tClH 54 TUiWOf;"CIRLO Pk OCf flU ''~ sr;.cK=Ou1ti:1 2Jf Jc> <J DIGITAL RESE/\RCH 20 OOlOH 2 UOA. . ,JORO 'ff :l•'.[:i< ( ?1)) 

20 00131-1 l USER . . . . . . Hfc ·~= 1:(1 ,; ·' ( r' tJ) P. 0. BOX 579 
12£ O'l241l 2 llSLEi:P WO:ll) Mi~. J, !l.( CClD PACIFIC GROVE, CA 9395() 
112 0024H 2 US LEEP . l-IJlW .1 E 1' ". L.~ ( r C !I ) 

41 0024H 2 US LE LP . . . . . .JOiW 'I[ '.'2c'H 1LOCCL) SER.# 39 0024H 2 US LEEP . IJURD HEMi:iHCLe> 210 271 
lll:I 0024H 2 USLHP . WORD 11cWcRCCC~) 

128 oooeH 1 vc . . flYH: :k10:CR(CCil) 

Ill OO!l!W 1 vc . 3YTE ME11lil:RCCCiD 
112 OOObH 1 vc . . . . H'H ~It :Hi ER c ccn 

H OOOUH I vc B YTi: :iE :·Hi PC OL OCCB) 
39 OOOtlH 1 vc . . . flYTE .icil~c.:R(Cld) 16 t 

1) 0 0004H l vc ani: l'AKA1H'rEk AUTO;~Al IC 1)1 l:> 3 
128 001611 2 VCiH..;. . WORD i'lfiotB!Of'(CCD 
122 001611 2 vc11x;i. . . . . . WilRD l'li:Kf!ERCCCR) 

Ill 0016H 2 VCNXQ. WORO ,.u= .•i 1 rn c c C' > 
41 001611 2 llCttX..1. . wo"o Mtiot1t:R(;JLDCCb) f 6 4 lB 
H 0016H 2 l/CliX\l. . . . . . llORO Mt ifl [ R (Cl. B) 16 ') lfB l'H .:Oil 24'> 't.H 't.'>2 254 

266 269 213 275 288 319 
9 007 Ml 2 VERNUH . . . . WOPO llO:Wll RC SO) 
9 0078H 2 VERSION. WORD tlEH1ERC Sil) 

llll OOJdi 2 VINO . . . . . WORO Htl'idtRCCCtJ) 
122 001211 2 VINO . . . WORD "4;:.4P ER( CU) 
112 0012H 2 VINO . . WJRO "IErlfltRCCCi') 

41 OOJ2H 2 VINIJ . . . . . . . . . WJRO .~Etrni:RCOLOCCB) 

,j 9 001211 2 VINQ . . iJORD MfH'!E'HCCo) 141 203 
128 OOl'tH 7.. vouru. WORD l'IEl"ICIER (CC B) 131 114 
Ill 0014H 2 vour..i. . . . . . . llORll l'lt,lflt.RC CCJ) 
Ill 0014H 2 vouro. WORD HUlflLRCCC'1> 
41 0014H 2 VOUT I.I. >I IJRO l'IE11a .:iu nL ocrn > 
39 0014H 2 vourJ. . WORD iif :1 h fl C CCfl) 
Ill 002bH ? VSLHP . . . . . WORD 1-:i':rlifrRCCl.R) 
11.l 0026H 2 VSLECP WORD ~If rlfH: R (CC 'i) 

41 002bll 2 VSLHP WORD .ff .. 1>.i LiH OL ocrt; > 
39 002oH 2 VSLHP . . . . . :.hlRD ME:1_1tRCC:;fl) 

128 0026H 2 VSLEEP . WtJRO MEi'<l'.;RCCCP.) lJ7 
20 OOtAH l wfdT . . . . . WORD l'lf:M:ltRC PJ) 

lOb 00.BH 21 WAKEUP . PROCEDUKE sr ACK=G01)CH 12.-. Ll7 no '!17 316 
126 OOF5H 04 W~KEVilUT . PROCEDURE Sl~(,1<=001411 175 180 209 2 48 255 2 76 

91 OOHH d WR ITECtiANHHXQ . PiWCEDUl<E SfkCK=OOOAH 1 Jj 1d3 .dhl 241 L'l4 269 275 
319 

139 OH'JH H WRJ.HVlN1,1. . . . . PROCEDURE Sil\CK=liOl~H 195 2t,2 263 284 34.2 370 
35 OOOOtl 12 xrnu. . . . Sr llUC TU1<E RASEO(XlNITPQl~T~~) 

,j 5 xrnHOt-FSET. LI TCRALL.Y 
35 OOOIJH 4 XIIHTPfH NTtR POINTER 35 
35 0008H 4 XTt.HPJ~ . . SrRUCTURE H 

11UUUlt INFORllAJIOn: 

cont !l 'Ii: I\ <; (ll- - n 70:t1• Jl\11 "Hl 
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PIN.MP<!; 10 

VAX/VMS il0d6 LuC~TtR, v1.ovx 

lN~Ul ~JLE: Pl~oLHK 

UUIPUf Fllt: PlN.~'T 

-
27-~PH-1983 01:32 

CU~l~ULS SPECIFIEJ IN &NVOCAIION f DMHA~O: 

-
tJUl s M( (.Ol)E. o:. T5 'l)ll JA ,c ONS T. s r f,t; r( )) /JO ( s H c no H 0) 'I) Al ')( 10 () 0 Pti))) s S{ 
STAt:K(O))TO ~Ju.oar 

WAkN1Nb 26: OECREAS£NG SlZF Of SE~MENT 
StCiMtNI: STAC( 

WAKNl~L 36: SEGMENTS OVERL~P 
Stl>Ml:NJ: CODE 
SEGMt~f: (ND ~AMf) 
LO~ OVlRLAP ADO~ESS OO?OOU 
Ul&H OVE~LAP AJO~ESS: 00216H 

SY11HOL TABLE Of ~10ULE RPJh 

BASE Uft' St T Hl't SYHBUL 

100011 OOOOtl PUB RS PLINK 
lUOOH 0004h PUB NCOPIES 
lUUOH 00d8H PUB U_RETSEG 
lOUOH OOAOl1 PUB U_INSYS 
OllOOh 0040tl PU!\ PXIOSl 
000011 OO't 'll1 PUB PXJOS3 
OUOOli O!IUOit PlJfi >:o,JS 
OUUll11 000011 i>U'l Mlii2 
oouou uooou P.Jtl llON4 

USt Off SE J TYPE SYHl\OL 

lOOOH OOlOH PUd PO 
lOOOH OOZOH PIJB UOASEG 
tOOOH 0086H PUB U_WRKSEG 
OOOOH 0750H PUd Pl!4START 
DO OOH 0040H PUA PXlOSL 
OOOOli OO'tOH PUil PX IOS't 
OOOOll OOOOll Pll.i "!IJtH 
OOOOH oooou I' II ti 1rn1n 
OOOOH OOOfH PUJ; INTSYS 
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PlN./1P£l 10 2. 7-i:.f•fl.-J':ltl) O<>:n t' ~ ~f;! 2 

HOlllJl E = p 1 ti 

SA St UHSl:.T HPE :iYHHLL BA St ilfFSfT IYH SY:'. llll 

lUUOn Oll.011 srn Mf MORY 100011 0 l 40H SYM SYS!"JAli'Ol1iTi:~ 

lUUOH U l'tOh Sr Ii SY :IDATi'Trl 1 OOOfl Ol40H uAS so 
lUUOll Ul't0ti BAS SO BYTE lOOull 01441i SYM Pll PO Hil CR COPYRiGHT © 1981. 1982, 1983 
lUUUh 01 44t1 SVM POl'TR 100011 014411 B~S i'D 
100011 0004rt S'OI CNSNU.~ IO OOH 014'HI SYM Xi!H TPOlNTE;{ DIGITAL RESEARCH 
lUullh 0 l 4!ltl SHI XI Id TP TR lOOOfl 0 l 4d Ii er,s XI NIT P. 0. BOX 579 
lUUUl1 Ul4C11 SYH ccaPOTllTtR IOOOU 014CH SHI CCBPH 
lUUOH Ul4CH llA S CCu IOOOH 0150H SYM OLDCCUPOINTti~ PACIFIC GROVE, CA 93950 
lOOOH Ol!>OH Bi<S OLOCCI\ 100011 0154ii SYM LC A POINTER 
lUUU1i 0 l !> 411 SYH lCf!PTR lOOOH 015411 UAS LCll SER.# 
1uIJ011 Ul76H SYM SCRHN l OOOH 0158H S\'11 QPB 
1 OUO!f Ol!ICH SYH NULL 100011 0168H SYll ~Pfl 

lUUUtl 016Eh SHI UIURO IO OOH 016C:H SYH Clll\RS 
lUUOH OlbHl SY H CllAR lOOOH 016ffl SYM CllARTY Pl 
OUOOIJ U062H 

s ""' 
COiHN OOOOH 0076H SYM PRINHiSG 

STACK OOOAH S\'"' LEtl STACK OOOBH S Yl'I ENOCHi!R 
STACi< 0004H Sri-I ~PTR IO OOH 017711 s Ylol I 
SUf.K 0004H ll11S STRJHG 000011 OOC2H SYM REAOC~AtlGfHXQ 

SJACK Ci 004tl SY M llADDR OOOOH 0009H SYl4 WR HECnANGEl'IXQ 
SIACK U004H SOI QA DOR OOOOH OOFOH SYM SL Ef:P 
Sr 11CK 0004H SUI LI STROOT OOOOH 0105H SYH WAKEUP 
STACK 0 004 h SHI LI STROOT OOOOH OllAH SUI St TCONOUTFLAG 
SJ ACK 000411 S'tM CCUPTR STACK 0004H BAS CCB 
OU OOH 0141H SYH RE SETCONOUTFLAG STACK 0004H SYH CC BP TR 
ST Af.K 0004H BAS CCB OOOOH 0157H sYM WAKEVUUT 
STACK 0004H SVH CC ilP TR STACK 0004H HAS CCB 
OUIJOH U IllBH SYH WRIT EV INQ STACK 0004H SYH c 
OUOOh 01F5H s 'tl4 SETCCB STACK 0004H SYM vc 
lUOOH 0178H SYH CONTROLSHASDEENP OOOOH 021CH SYM SWITCH 

-RES SEO 
lOOOti Ol79H SYll DRIVELETTERS OOOOH OH3H SYM CONTROLC 
IOU OH 017 OH SHI JUl•K lOOOH 0172H SYM CURORlVE 
lUUOH Ol 14H SY H LOGGEOlNOR IVES lOOOH 018AH SYH LHTERINOEX 
OOOOit 04 UAli SY14 CONTROLO OOOOH 0529H SYM TURNOFFCTRLO 
OOUOh 055FH SYH CONTROLS OOOOH 05C8H SYH CONTROLQ 
OOUOti 060Ell s YJll COIHROLP OOOOH 0123H SYH RAW 
OOUOh 0750H SYH PLHSHRT OOOOH 0062H LTN 81 
UOUOH 000511 lll-4 82 OOOOH 0074H LIN 83 
00 OUll 00761i LIN 84 000011 0079H LIN 86 
000011 007EH Liii 87 OOOOH OOA5H LIN 88 
OUOOli 008811 LIN 89 OOOOH OOllCH L HI 90 
OOUOH OOdEH LIU 91 OOOOH OOC2H LIN n 
OUUOH UOC51i LIN 94 OOOOH OOCBH LJN 95 
ouuou OOU5H LIN 96 OOOOH 0009H LIN 97 
OOOOH OOOCH LIN 99 OOOOH OOE2H LIN 100 
000011 OOtCH LlN 101 OOOOH OOFOH LTN 102 
UUUUH 00f3H LIN 104 000011 OlOlH LIN 105 
OUUUH 0l05H LIN 106 OOOOH 0108H UN 108 
OOUOH 011611 LIN 10'1 OOOOfl OllAH LIN 110 
OUUUli llllOtl LIN 11'3 OOOOH 01 lEH Lrn 114 
OU OOH OJlBH LIN n'5 OOOOH 0132H LIN 116 
OOUOH 01J4H Ll'4 117 000011 013CH LIN 118 
000011 013Dli LIN 119 OOOOH 0141H tr.~ 120 
OUUOli 0144H LUI ) 2;; OOOOH 014CH Lit~ 124 
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OOUOH 01'.>Jtt Ll 'l 125 OOOOH 0157H L I.l U6 
OUUOH Ul'.>•:W Url 129 0 0 fl Ofl 0 l 6')ij LT,. HJ 
UUllUll 011311 LIN 132 OfJOOIJ OJ 7'Hl L f i• 133 
000()}1 Ul 1:!311 UN 134 OOOOH 0l110il LIN 135 
OUUOH 019311 ll'l 136 oooa11 Ol90H LTN 137 
000011 OlA7h LIN 138 0 0 0 (jtl 0 l Arlll LT Ii 139 
OOUUll UIAEIJ LI r~ 141 0000!-i 0 lfi'JH Uri l't 2 
000011 OlllFH L Bl 14 3 OOOOH OlCEfl Url I 45 
UUUUll 010711 Lrn 146 0 G 0 ()ti OlEBH Liii 147 
000011 OlFIH LIN 149 000011 Olf5tt LIN bO 
UUUOH Olf BH LI. N 152 000011 020311 LIN 1 S3 
OUOUh U213ii LIN 154 OOOOH 021Cll LT ii 156 
OUUOll OLlfli LIN 157 OOOOH 0L2Cll Lit4 158 
OOOOH 022Etl UN 159 OJ OOH 0211:H L rn 160 
000011 0240h LIN 161 OOOOH 024011 lt14 162 
000011 024fli LIN 163 OOOOH 025CH LIN 164 
OU OOH 0261H LL~ 165 000011 0270H LIN 166 
OOUOli 021FH LIN 16 7 OOOOH 028711 LIN 168 
OUUOtl 02tlOH LIN 169 OOOOH OL9tlH LIN 170 
OU 0011 02AIH LIN 171 OOOOH 02B2H LIN 172 
OOUOtt O?b3H LIN 173 OOOOH 02C6H LJlj 174 
OUUOh 0206H LIN 175 OOOOH OlOBH Lli~ 176 
OOUOH 02tAH LI~ 111 OOOOH 02F2H LIN 179 
000011 0 3 OOH LIN 180 OOOOH 0305H LTN 182 
OOUOh OJOEH LIN 183 OOOOH 0319H LIN 184 
OU 0011 0329U LIN 185 OOOOH 0330H LIN 186 
OUOOh 03J5H LIN 187 OOOOH OHlH LYN 188 
OOUUh OJ43H LIN 190 000 Oil 0.H6H LIN 1'}3 
UUOOH U3!>6H UN 195 OOOOH 0350H LIN 196 
OOUOH OHFH LIN 198 OOOOH 036AH LYN 199 
00 OOii O:H9H LIN 200 OOOOH OHEH LIN 201 
oooou 03tl6H LI~ 202 OOOOH 0394H LIN 203 
OU OOH 039Ftl LIN 204 OOOOH 03A5H LIN 205 
OUUOh U.:1B3H LIN 201 OOOOH OJBCH LIN 208 
OU OOH 03C3H LIN 209 OOOOH 03CCH LIN 210 
000011 0307H LIN 211 OOOOH 03EIH UN 212 
OU OOH OJE!lll Lrn 213 OOOOH OJFOH LIN 214 
UOOOH 03HH UN 21~ OOOOH 0403H LIN 216 
OU OOH 0410H LIN 2ll OOOOH 041CH Lrn 218 
000011 042AH LIN L20 OOOOH 04 3AH LIN 221 
OU OOH 043Fli Ll!\I 223 OOOOH 0442H LIN 224 COPYRIGHT© 1981. 1982. 1983 OOUOlj 0449H LIN 225 OOOOH 045311 LIN 227 
OOUOlj 0 4 !>CH LIN 22.8 OOOOH 046BH LJN 229 DIGITAL RESEARCti 
OU OOH 04/AH LIN 230 OOOOH 0480H LIN 231 P.O. BGX 5H 000011 04':.ICh LIN 232 OOOOH O~AFH LTN 233 
OU OOH 0486H LIN 234 000 OH 04C5H Lrn 235 PAClf IC GROVE. CA 93~0 
OOOOti 0403H LIN 236 000011 0408H LIN 238 
OOOOH 04UAH LIN 239 OOOOH D400H LIN 240 SER ;: 
000011 041:DH LIN 242 OOOOH 04F4H LrN 243 
OOUOH 04f6H LIN 245 OOOOH 0501H LIN 246 
000011 050811 LIN 241 OOODH 0512H LJN 248 
OUOlltl 0511111 Lii~ 249 ODO OH 0527H LYN 250 
000011 0529H LIN 251 OOOOH 0 5 2C If LIN 252 
OUl.IOH 0537tl UN 25 3 OOOOH 05HH LYN 254 
OOUOH 054811 LIN 255 OOOOH 0551H LIN 256 
OUUOH 05~0H LIN 251 OOOOH 055FH LIN 258 
OU OOH 0562H LIN 259 OOOOH 0572H LIN 260 
OOUOti 05741l LIN 261 OOOOH 0584H LIN 263 



PIN.11P2: lll 2 7-11P~. - J 'Jll ·:i O'J: 3 ~ t" ;; ,f ,::? 4 

OUUOH 05tlBIJ LI l 264 f)(J () 011 O:i8:)11 LI,; Z6o 
OUUOll U5j8H LIN 26 7 OOO(Jft o:.,\AH LL1 268 
000011 (i 5 d 61i u~ 269 000-0d O~Clll LT« 2 70 
00 0 Oil 05L6H lI1' 271 OOOOti 0 5C81I L Iii ?12 
OOOOH OSCBH LIN 2.73 0 0 0 Oil 050611 LIN 214 
000011 U 5 c Oli LL~4 275 Ou OOH 05f71i L TN 276 

COPYRlGHT © 1981. 1982, 1983 000011 05r'Oti LIN 277 OOO(JH 05fBH LI ri 278 
OOOOH 0607H tlN 279 OOOOH 060CH LHi 280 DIGITAL RESEARCH 
OOOOH U60Fll UN 281 0 0 0 OH 0611H LI!'i 282 P. 0. BOX 579 00 0011 0621H Lrn 284 OOOOH 06?8H l T.~ 285 
OU OOH 06LAH LIN 287 OOOOH 0620H Ll1' 288 PACIFIC GROVE, CA 93950 
OU OOH 0638H LIN 289 OOOOH 0648H LIN 29) 
oo uu11 066311 LIN 292 OOOOH 0664H LJ1j 293 SER.# 
OOU!IH 066Eii LIN 295 000 011 0673H LJN 296 
000011 06 7 Att LHI 297 OOOOtl 0681111 Llil 298 
OU Ullli U690H LJN 299 000011 06921i L Ji4 )00 
OOUOH U692H UN 30.2 OOOOH 06 9Jll LIN 303 
OUUOH 06901 Lrn 304 OCiOOH 06ABll LIN 305 
0 u (jf))1 06b9H LI 14 306 000011 06A(H L Iii 308 
OOUOH !16 C. OH ur~ :no OOOOii 06CIH LIN 311 
OUUOli 060(11 UN 312 OOOOH 06F5H Liil 313 
OU OOH 06f3H LIN 314 000011 06f9H LIN 315 
OU OOH 06fEH LIN 31i> 000011 0709H LIN 311 
OOOOH U lOAH UN 31'9 OOOOH 0715H LIN 320 
OOOOH 07 2 ltl LIN 321 OOOOH 0723H Lrn 322 
OUUOH 07L6H LIN J23 OOOOH 0735H Liii 325 
00 OOH 07't5H UN 326 OOOOH 0149H llt-1 327 
000011 OHCH LIN 328 OOOOH 0750H LTN 329 
OU OOH OHOH LIN 330 OOOOH 0753H LIN 3Jl 
UUOOH 07::iFH LIN 332 000011 076AH LIN 333 
000011 077Ch LIN 334 000011 078lli LTN 335 
OOOIJ1l 07tJlH LIN 336 OOOOH 0784H LIN 337 
OUUOH 0711f!H L114 338 OOOOH 0190H UN 339 
OOUOtl 0797H LIN 341 OOOOH 079EH LJN 342 
OOOOH 07A7H Liil J44 OOOOH 07AEH LIN 346 
OUUOH 07B5H LU 348 OOOOH 07RCH LIN 349 
000011 ll7ClH LJN 350 OOOOH 07C8H LTN 353 
OOUOH 0701tl LIN ]Sit OOOOH 07E2H LIN 355 
OOOUH 07Ef'HI LU 351 OOOOH 07EOH LIN 359 
OOOOH 07f4h LIN 360 000011 07F9H LIN 361 
OOOOti 0800H LIN 362 000011 0805H LIN 363 
OUUOH OSUCH LI~ 364 000011 081111 LIN 365 
OUUOti OIH8H LIN 366 OOOOH 081DH LIN 368 
OOOOH 082.0li LIN J69 OOOOH 0830H LIN 370 
00 UOli 0833H LIN 375 OOOOH 0833H LIN 376 
000011 U0621l LIN 377 

folt MOH Y MAP Or MOlJLE Rl'IN 

St&"1tN1 11AP 

SH.IU STUP Lt:NGTH ALIGN NAME CLASS OVl'.klAY 

OOUOUH 008HH c 0835H G CrJDE CODE 
OU20UH 00216H 00171i A (ABSOLUTE) 
lOOOOH lOUfH 0140H G OATS OATA 
101401! 1018All 0041\H w DATA DATA 



l'Jli.IW2HO 

lUlllCfl 
101CH,t1 
lOlCOH 
lOlCOtl 

l.iKOUI' llAI' 

lOlllAtl 
lO!liCH 
lOlCOh 
I OtCOH 

on zF ti \.j 

000011 .. 
OOOOH (, 

000011 .. 

ADURtSS GMOUP OR ~EG~ENT NAME 
lUOOOH OGROUP 

OATS 
CONST 
UATA 

OUOOOH Cu ROUP 
l.OOE 

-
cn:is1 CON5f 
STt.CK ST ACK 
??~fG 
Hf ,'\OKY 11f:l'IOR 't 

COPYRIGHT© 1981, 1982, 1983 
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110116/8081/8088 MACRO ASSEMBLER RPIN 18:59:1~ 04/19/83 ?~GE 

VAX/VMS 8086/808118088 MACRO ASSEMBLER v1.o ASSEMRLY o~ MODULE RPI~ 
OliJtCT MOOUlt PLACED IN RHPIN.UBJ 
NU INVOCAT!ON LINE CONTROLS 

LOt OBJ 

0000 
0000 5!.i 
0001 88EC 
0003 1185604 
0006 8BH06 
0009 COED 
0008 50 
oooc t20400 

OOOF 
OOOF 55 
0010 88EC 
0012 1185t04 
0015 885606 
0018 884t08 

0018 u: 
OOlC llEIEOOOO 
0020 88366800 
OOH llHU090 
0028 FF1E000090 
0020 IF 

002E 50 
002f C20600 

0000 
0000 
0000 

R 

LYNE 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
H 
15 
16 
11 
18 
19 
20 
21 
22 
23 
H 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
n 
38 
39 
40 
'tl 
42 
H 
44 
45 
46 
41 
48 
49 
50 

SOURCE 

na•e 

cgro1.1p 
dgroup 

ass1.1•e 

code 

xdos 

xdos 

ints11s 

intsys 

•onl 
mon2 
MOn) 

Code and Data Interface for PIN RSP 
Virtual console support for Concurrent tP/H 

March 30, 1982 

rptn 

group code 
group dats 

public 
public 
Publtc 
extrn 

xdos,Monl,•on2,•on3,•on4,lnts11s 
rspllnk, pd, ncoptes 1 udaseg 
u_retseg, u_wrkseg, u_lns11s 

pl•start:near 

seo.ent public ·cooe• 

proc 
push 
MDV 
Mov 
Mov 
int 
POP 
ret 
endp 

proc 

bp 
bpi sp 
dx1Cbp•4l 
cx,Cbp•61 
224 
bp 
4 

p1.1sh bp 
Mov bp,sp 
MOV bx1[bp•41 
MOV dx,[bpf-6] 
•ov cx1[bp•8l 

push ds 
•ov ds, rsp link 
•ov st,ds:word Ptr rlr 
Mov es1[si•P_udal 
call ds:dword ptr [supervisor] 
pop ds 

pop bp 
rel 6 
endp 

equ xdos 
equ xdos 
equ xdos 

;call O.S. as if we are 
;alread11 in it 

;os S11sdat Seg11ent 

COPYRIGHT© 1981, 1982, 1983 
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8086/8081/8088 MACRO ASStHBLfR 

LUt OBJ 

uooo 

0068 
0010 
0000 
OOH 
0010 
0030 
0100 
0060 
0000 
0010 
OO'tO 
OHO 

0000 

0000 0000 
0002 0000 
OOO't 00 
0005 0000 
0001 0000 
0009 0000 
0008 0000 
0000 0000 
OOOF 00 
0010 
0010 0000 
0012 0000 
OOH 00 
OOH 89 

0016 OJOO 

0018 50't9'tE20202020 
20 

00.tO O'tOO 
0022 00 
OOll 00 
002" 00 
00l5 00 
0026 Ff 00 

OO'tO 
OO'tO 0000 
00"2 0000 
OOH 0000 
00o!t6 0000 
OO't8 0000 
000 0000 
OO'tC 0000 
oou 0000 

LINE 

51 
52 
53 
5't 
55 
56 
57 
58 
59 
60 
61 
62 
61 
64 
65 
66 
67 
68 
69 
10 
71 
12 
n 
l't 

15 
76 
11 

18 
19 
80 
81 

82 

83 
8't 

85 

86 
87 
88 
89 
90 
91 
92 

RPIN 

SOURCE 

111on 4 e q" 
code endi> 

dats seg1aent 

rlr 
p_uda 
supervtsor 
nvcns 
rsphdr_len 
pd_len 
ud11_len 
tnsvsoff 
rsp_top 
rsp_pd 
rsp_uda 
rsp_bottoa 

org 

rspltnk dw 
sd11t var d11 
ncoples db 

pd 

udaseg 

org 
uda 

d11 

db 
org 
dw 

db 
db 

d .. 

db 

d11 
db 

db 

dl8 

rsp_ud<t 

ld:59:t4 O't/19/83 PA;.t 2 

xJos 

public ·onA· 

equ 
equ 
eQU 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

J'Sp_t Op 

0 
0 
0 

68h ;ready list root 
lOh ;UOA in process descriptor 
0 ;supervisor entry point for internal 
Uh 
16 
30H 
IOOlt 
60H 
0 
rsp_top • rsphdr_len 
rsp_pd + pd_len 
rsp_uda • ud<t_len 

;RSP header 
;beco•es system data page paragraph 
;tell gensys to one 

o,o,o,o, 0 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 
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rsp_pd 
o,o 

0 
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Hink fields 

i status 
linitlal Priority better than f~P - worse than 
;vour 
:flags - systea ilnd keep 

;name 

rsp_ud<t/ lOh ;uda paraoraPh 
;disk 9 user o,o 

o, 0 

Offh 

dw 
dw 
dw 

0 

;ldisk,luser 

;pure~em - re-entrant 
: rest of pd 

; start of uda 

0 ino default OM4 
o,o,o,o, o.o,o,o, o,o,o,o 

- .... -



- -
1101161110871110118 MAGRO ASSEMBLER kPIN 13:59:l't 0Hl918 3 PAGE 3 

LO(. OBJ LU.E S[)URCE 

00!10 0000 
00!12 0000 

COPYR.GHT © 1981, 1982, 1983 OOH 0000 
00!>6 0000 DIGITAL RESEARCH 00!18 0000 
OOH 0000 P. 0. BOX 579 
OU!>C 0000 93 d• o,o,o,o, o,o,o,o, o,o,o,o PACIFIC GROVE, CA 93950 OO!>E 0000 
UObO 0000 SER.# 
0062 0000 
OUb .. 0000 
0066 0000 
00611 0000 
006'1 0000 
OU6C 0000 
006E 0000 
0010 0000 
0072 0000 
OOH 3A01 R 9~ d111 offset stk_top 
0076 0000 95 d111 o,o,o,o, o,o,o,o 
00111 0000 
001A 0000 
UOlt 0000 
OOlE 0000 
0080 0000 
00112 0000 
008~ 0000 
0086 0000 96 u_ .. rkseg dN 0 
001111 0000 91 u_retse11 d111 0 
OOAO 98 or11 rsp_ud11 + tnsysoff 
OOAO 01 99 u_lnsys db 1 
OU Al 00 100 db 0 ; u_s tat_save 
OOA2 0000 101 dN 0 :ccb 
OOA~ 0000 102 d111 0 ;lcb 
00A6 00 103 db 0 ;print string del iaiiter 

10~ 
OOAl UH 105 db 93h dup (Dech) ;flll rest of UDA stack with [Hfls 

cc 
> 

106 
OlJA 0000 E 107 stk_top d111 plmstilrt 
UIJC 0000 108 dN o,o ;segment, flags: unkno111n 
Ol3E 0000 

109 
110 daits ends 
Ill end 

ASSEMllLJ COMPlcTE1 NO ERRORS FOUND 





- - - - -
H086/H087/8088 MACRO ASStMJLER PXIflS 18:59:30 04119183 ~~GE 

VAX/VMS 8086/8087/8088 MACRO ASSEMBLER v1.o ASSE~BLY OF HOUULE rirus 
OBJECT MOOULE PLACED IN PXIDS.OBJ 
NO lNVOLAJlON LINE CONTROLS 

LUC 08.J 

0028 
0010 
0068 

0000 
0000 
0000 

0000 
0000 55 
0001 8BEL 

0003 81i4608 
0006 88U06 
0009 885604 

OOOC IE 
0000 8t:1EOOOO 
0011 88366800 
0015 8EH10 
0018 Fflt2800 
OOlC lF 

0010 50 
OOlE (;20600 

E 

LINE 

1 
2 
] 

4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
H 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
l.6 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
H 
H 
45 
46 
't1 
u 
19 
50 

SOURCE 

name 

cgrou1> 
dgrou1> 

assu•e 
assume 

dats 

dats 

code 

pxios2 
pxlos3 
pxlos4 

pxlosl 

pxio sl 

code 
end 

Interface to c3ll Physic~! XIOS 
From a process not in the o.s. 
code reentrant, separate oata areas per process 
used by VOUT and PIN RSPs 

pxlos 

group code 
group dats 

cs:cgroup 
ds:d11roup 

segment public "DATA' 
extrn rsplink:word ;segment of SYSOAJ 
extrn udase1:word ;UOA must be in ES for XIOS call 
extrn u_retseg:word 1 u_wrkseg:word 1 u_insys:byte 
ends 

segment 
public 
xtos.od 
p_uda 
rlr 

Pub lie 'COOE • 
pxlosl, pxios21 pxtos3, pxtos4 

equ 
eQu 
equ 

proc 

equ 28h 
eQu 1 Oh 
equ 68h 

pxiosl 
Pxiosl 
pxtosl 

p1uh bp 
mov bp 1 sp 

mov 
mov 
mov 

push 
mov 
mov 
mov 
call 
pop 

ax 1 [bpt-8l 
cx,[bpt-6] 
dx 1 [bpt-41 

ds 
ds,rsplink 
sitds:word ptr rlr 
es,[p_udatsi] 
ds:dword ptr [xios•od] 
ds 

pop bp 
ret 6 
endp 

ends 

;set up registers 

;SYSOAJ 
;ready list root 
;UOA 
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80U6/UOU1/UOU8 MACRO ASSl~bLER f>XlOS 

LUI: 08J LINE SOURCE 

ASSEHULY COH~ltTE 1 NO ERRORS FOUND 

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