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;creJte ddta6.cmd 1 on micro usinJ ~SAS i~terf~ce 
; 
pl i yent£tb $'-d 
link gentat> 
gental> opU6.dat 
; 
isl4 
plmB6 ins86.plm debug pagewidth(100) xref 
plm86 dis86.plm d~uu~ pa9ewidth(l00) xref 
asm86 dtslnk86.a5n debug 
linkB6 dislnk86.obj 1 dis86.obj 1 ins86.obj 1plm86.lib ta dis86.lnk 

-

loc86 dis86.1nk to disB6.abs aJ(sm(dats(O},code(Oh))) od(sm(d~ts 1 code1const,data)) 
oh86 dis86.abs to dlsB6.h86 . • 
plmBb ass86.plra debug xref pa~ewidth(l00) 
plm86 ~smtab.plm debug xref paJewidth(lOO) 
asm86 asslnk86.asa debug 
linkB6 asslnk86.l3j, asmtao.obj, assB6.ooj, po(dis86.abs)1 plm86.l1b to ass86.lnk 
loc86 ess86.1nk to ass86.abs ad(sm(dats(O),code(Oh))) od(sm(d~ts 1 code 1 const 1 data)) 
oh86 ass86.abs to ass86.hA6 

cpm 
asm86 ddt86 $$ff 
pip ddt86.h86 = ddt86.h86 1 dis86.h86, ass83.h86 

the value for the minimum code group re~uired comes from the start of 
the ??seq as listed in ass86.mp2 

gencmd ddt86 8080 code[m366J 

-
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1 a 0000 gent~~= proc options (main); 
2 a 0006 
3 a OOOo 
4 a 0006 
5 a 0006 
6 c 0006 
1 c 0006 
8 c 0006 
9 c 0006 

10 c 0006 
11 c 0006 
12 c 0006 
u c 0006 
14 c 0006 
1!> c 0006 
16 c OOOo 
11 c 0006 
lll c 0006 
19 c 0006 
£0 c 0006 
21 c 0006 
22 c 0022 
23 c 0031:: 
.t'.4 c 005A 
25 c 005A 
"l.6 c 006!> 
21 d 0071 
28 c 0071 
29 c 0073 
jO c 0078 
31 c OU7B 
32 c 0076 
33 c 0095 
34 c OOA3 
35 c OOAA 
36 c OOCl 
.j 7 c 001:1 
38 c OOEl 
39 c OOEl 
40 c OOE 1 
'tl c OOE 1 
't2 c OOF6 
43 c Ollll 
't4 c OllC 

I• aenerate tables for 8Dd6 disassembler 12/23/BO •I 
I• modified 5/14/81 •I 

dee l are 
opcnt (2:6) fixed (7) static lnltl~l co,o,o,o,o>. 
SUGI fhed (7), 
len fixed (7), 
line ch~r ClOO> varying, 
in fi l e f il e 1 

ou tf 11 e f 1l e 1 

litftle tile, 
opcode ch~r (10) varying, 
i fhed (7), 
j fixed (15), 
n fixed (7), 

count fixed (15), 
chars (200) char (6) varying; 

open file Cinfile) input strea• title ('0Pll6.DAT'); 
open file (outfile) print title C'GPTAB.OAJ'); 
open file Clilfile) print title c•oPTAB.LIJ'); 

on endpage Coutfile) begin; end; 
on endpage Clttftle) begin; end; 

c:ount = Cl; 

t• read op86.dat file into chars array •I 

get file Cinfile) list (opc:ode); 
do while (opcode ·= '$'); 

count = count • I; 
chars (count) = opcode; 
get file Cinflle) list (opcode); 

end; 

I• cre4le ascii opcode t~bles 1 1 for each character length •I 

dG i = l to 6; 
line= 'd~clare ops' 11 deblank Ct> 11 • C•> byte initial c·; 
n = o; 
do j = 1 t~ count; 

-



4!> r. Olh 
't6 c 0151:1 
41 c 01!>1:1 
'<B c 016r 
49 c 0191) 
!>O c 0190 
!>1 c OlBA 
!>2 c 01C7 
!>3 c 01C1 
!>4 c OlCa 
!>) c 0203 
!16 c Ol rn 
'J1 c OLtll 
!>8 r. 0218 
'J9 c 022A 
60 c OL47 
61 c 0262 
62 c 0262 
6:1 c 0262 
64 c O.i6L 
6'J c 0£62 
66 c 026f 
6 7 c Odl't 
68 c 0242 
69 c 02Cd 
70 c 02C8 
11 c 02ED 
72 c 0301 
n c 0101 
14 c 0.lOl 
,., c 0301 
76 c 030t 
l7 c 0312 
18 c 0321 
79 c 0347 
80 c 0363 
Ill c OJ6J 
112 c 0388 
83 c 0388 
114 c OJ8lJ 
ll!> c 0381J 
116 c 038C 
ll7 c 03AB 
llll c 0.lCO 
119 c 03Ff 
90 c 0"43 
91 c 044J 
92 c 0450 
93 c 046C 
94 c 0489 
9!> c O't9E 
96 c 0484 
91 c 04B't 
'HI c 0484 
99 c 0484 

100 c 0484 
101 r. 04C8 
102 c 04E7 

end; 

if len~th (chHrs (j)) = i then 

end; 

if n ~ 0 then line= lin<" II ·, •; 
if dividd en. 5, 7) ~ '.> = I\ th«n 

Lio; 
put file (outfile) skip list (line); 
line " ·~1 ·; 

n = n -t 1; 
line = line 11 • .,. I J chars (j) 11 
opcnt ( i) opcnt ( i) t- l l 

line lin.: II "); ·: 
put til~ Coutfile) s~tP list Cline)i 
put file Cuutfile) skip; 

I• cra~te array containing # ot opcodes of each length •I 

line " "declare nops (5) byte public initial c·; 
Lio i = 2 to 6; 

line= line II deblank Copcnt (i)); 
if i < 6 then line = line II "• •; 

en di 
put tlle Coutfile) skip list Cline II ")i"); 
put file Coutfile) skip; 

COPYRIGHT© 1981.1982.1983 
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I• create array containing starting index for each opcode length •I 

line = 'declare opnSin C•> byte public initial ("; 
Sl.lld = O; 
do 1 = 2 to 6; 

en<H 

line= lifle II deblank (su11) II ·, •; 
sum = sum t- opcnt (i)i 

put tile Coutfile) skip list (line II ·2~'i>; "); 

I• create literals for starttng indexes for each opcode length •I 

sum = o; 
put file (litfile) skip list ("declare"); 
do i = 2 to 6; 

end; 

put skip list (deblank (opcnt Ci», deolank (i) Ill ·-character opcodes"); 
line" •Ar• II "op' II deblank Ci) II 

'Sin literally., •• II deblank Csum) II., .. ; 
if 1 " 6 then line = line II •; •; 
else lin~ =line II ·,•; 
put file Clttfile) sKlp list Cline); 
sum = su• t- opcnt (i); 
opcnt (i) = o; 

I• create literals for position in opcode tables of each opcode •I 

put file Clltfile) skip; 
put file (lltfile) skip list ('declare"); 
do j = 1 to count: 



-
Gt:iH AU. P ltN; 2 

103 c 0500 
104 c 0516 
105 c 0534 
106 c 056ll 
1 07 c 05f. 1 
108 r. 05El 
109 c 051:1 
110 c 060J 
111 c 0612 
112 c 062f 
113 c 0641 
114 c 0647 
115 c 0647 
116 e 0647 
117 e 0651 
118 e 0651 
119 e 0666 
lLO c 0681 
1£1 c 061H 
122 a 0681 

coot S!ll: 068A 
OAIA ARE,. = 06UE 
fRtE SYMS = 1262 
E:NU CUMl'ILAllON 

end; 

- - -
l~n = len~th (ch~rs (j)); 
it inde• (chJrs {.flt •;•) > IJ thl!ra 

chars (j) = substr (ch~rs (j), I, lqn-1); 
line= •Ar• II chr,rs (j) II '$in lit,r,,llv 

II "op• II deblank (len) II ·sin • • 
II deblank (opcnt llen)) 11 .... ; 

if j =count then line =line II •;•; 
els~ line= line II ·,·; 
put file Clitfile) skip list Cline); 
opcnt ClLn) = opcnt (len) t 1; 

deblank: proc Ci) returns (char {10) varyinJ); 
decl~re i fixed (J)i 
declare temp char (10) varying; 
t.:.11p = char ( 1) i 
return Csuustr (temp• vertfy (temp, • •>>>: 
end deblank; 

end \lentubi 

- - -
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Pl/M-86 COHPlltR 

1s1s-11 Pl/M-86 v2.o COMPTLATTON Of MODULE I~SIK85 
U6JtLT MUOUlt PLACED IN INS86.0BJ 

10/:>/bO 

COMPllER INVOKED BY: PLH86 INS86.PLH OtdUG PAGE~IOTH(lQO) xa~F 

1 

2 1 

3 l :;: 

= 
:;: 

= 
= 
= 
= 

1 
:;: 

= 
= 
"' 
; 

= 
= 
= 

"' = 

"" 
: 

= 
= 
= 
= 

= 

$titlec•1nstruction table for 8086 disassewbler·> 
Sdate(I0/5/80) 

tnstr86: do; 

declare 
qq$1n literally •o·, 
altl literally ·o·, 
alt2 literally ·1·, 
alt) literally •2•, 
alt4 literally •]•, 
alt5 literally •4• 1 

alt6 literally •5•, 
alt7 literally •6•, 
alt8 literally •1•; 

$~nclude(optab.lit) 

declare 
op2$in literally •o•, 
op3$ln ll t er ally •12 • 1 
op4Sin literally •a1•, 
op5$in literally •106•, 
op6$in literally •122•; 

declare 
AAA$in literally •op3$ln + o•, 
AAD$in literally •op3$1n + 1•, 
AAM$ln literally •op3$1n + 2•, 
~AS$in literally •op3$ln + 3•, 
ADC$in literally 'op3$in • 4•, 
AOO$in literally •op3$1n + s•, 
AND$in literally •op3$in + 6·, 
CALL$in literally •op4$tn·+ o•, 
CALLf$in literally 'op5$1n + 0' 1 

C8W$in literally •op3$in + 1•, 
CLC$in literally •op3$1n + e·, 
CLD$1n literally •op3$in • 9·, 
Cll$in literally •op3$in + 10·, 
CHC$in literally •op3$1n + 11·, 
CMPSln literally •op3$in + 12•, 
CMPSB$in literally •op5$ln • 1•, 
CMPSW$in literally •op5$in + 2·, 
CS$1n literally •op3$ln • iJ•, 
CWD$in literally •oplSin + 14• 9 
DAA$in literally •op3$in + 15·, 
DASS in literally •opJUn + 16', 
OECSin literally •opl$in + 11·, 
OTV$in literally 'opl$ln + 1a·, 
OS$in literally •op3$1n • 19• 9 
tS$ln literally •op3$in • 20•, 
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Pl/H-H6 LOHPlltR 

::: 

cSC$in lit~rally "op3$in • 21·, 
HLTUn ltter.Jlly 'op3$in * 22", 
lDIViin literally "op4$1n • l'e 
!HUL$in literally "op4$1n • 2·, 
INSln literally 'op2$in • o·, 
INC$in literally "opJSin • 23", 
INTSin literally 'op3Sin * 24·, 
INJOHn literally "op4hn • 3", 
IRET$in literally "op4Sin • 4" 1 

JA$in literally "op2$ln • l", 
JAUtn literally "op3$in • 25", 
JBSln literally ·o~2$ln ,. L't 
JBE$in literally "op3$in * 26", 
JCSin literally 'op2$ln t 3•, 
JCXZSin literally •op4$in t ~·, 
JESin literally "op2Stn t 4"t 
JGSin literally ·o~2Sin t 5•, 
JGESin literally "op3$ln * 21·, 
Jl$in literally "op2Sin • 6", 
JLEstn literally 'op3$in • 2a·, 
JHPSin literally 'op3$ln * 29', 
JHPF$in literally "op4Sin • 6", 
JHPSSin literally "op4$ln t 1•, 
JNA$in literally "op3$ln t 30", 
JNAESin literally "op4$ln t a·, 
JNBSin literally 'op3$in t 3l't 
JNBESin literally "op4Sln t 9•, 
JNC$in litercilly •op3$ln * 32•, 
JNE$in literally 'op3$1n t 33•, 
JNGSln literally 'op3$in t 34•, 
JNGEStn literally "op4Sin t 10•, 
JNL$in literally "op3Sln t 35 .. , 
JNLE$ln literally 'op4Sin t 11·, 
JNOStn literally "op3$ln t 36 .. , 
JNPSln literally "opJSln t 37' 1 

JNS$in literally •op3$ln t 39•, 
JN1$tn literally "op3Sin t 39' 1 

J0$1n literally "op2$ln t 1·, 
JP$in literally "op2$in t 8"1 
JPESin literally "op3Stn t 40', 
JPOSin lit er.ally 'op3Sln t 41 ', 
JSSin literally 'op2Sin t 9", 
JZSin literally 'op2Sin t 10", 
LAHfSin literally "op4$1n t 12·, 
LOSSin literally •op3Sin t ~z·, 
LEA$in literally 'op3$ln t 43•, 
LESSin literally •op1Sin * ~~·, 
LOCKSin literally "op4$ln + 13", 
LOOSBSin literally "op5$in t 3·, 
LODSW$in literally •op5$ln t 4", 
LOOP$in literally •op4$ln t 14" 1 

LOOPESin literally •op5Sln + 5•, 
lOOPNESin literally •op6$in t o•, 
LOOPNZ$in literally "op65in t 1' 1 

LOOPZSin literally •op5$in t 6", 
MOVSin literally 'op3$in * ~s·, 
MOVSBSin literally 'op5$in t 1·, 

101'.>/dl) 
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HOVSW$in literdlly •op5$in • s·, 
MUL$in literally •op3$in • 46•, 
NFG$ln literally 'op.Hin • 41' 1 

NOP$in literally ·op3$in • 49•, 
NOT$in literally •opJUn • 't9•, 
ORHn 11 terally ·op2$in • 11· 1 

OUJ$in literally •op3$in • so•, 
POP$in literally •op3$in • 51' 1 

POPF$in literally •op4$1n • 15", 
PUSH$1n literally 'op4Sln t 16·, 
PUSHF$in literally "op5$in • 9•, 
RCL$in literally •op3$in • 52•, 
RCR$in literally •opJ$ln • 53•, 
REP$in literally •op3$in • 54•, 
REPESin literally •op4Sln • 11•, 
REPNESin literally •opSSin • to•, 
REPNZ$in literally •opSSin • 11·, 
REPZSin literally •op4$ln • ie·, 
RET$in literally •op3$in t 55•, 
RETF$in literally •op4$ln • 19·, 
ROUin literally 'op3$in + 56•, 
ROR$in literally •op3$ln * 57•, 
SAHF$in literally •op4$in • 20•, 
SALSin literally •op3$in t 59•, 
SAR$in literally 'op3Sln * 59•, 
S88$ln literally •op3$ln • 60•, 
SC.ASBSin literally •op5$ln + 12·, 
SCASWSin literally •op5$in • 13•, 
SHLSin literally •opJSin • 61·, 
SHRSin literally ·op3$in + 62·, 
SS$ln literally •op3$in • 63'1 
STC$in literally 'op3$ln + 64" 1 
STO$in literally •op3$in + 65' 1 
STISin literally •op3$ln + 66', 
STOSOSin literally •op5Sln + 14• 1 

STOSWSin literally •op5$ln • is•, 
SU8$in literally •op3$in + 67•, 
TEST$in literally •op4$fn + 21·, 
WAITSin literally "op4Sin + 22·, 
XCHGSin literally •op4$1n + 23"1 
XLAJ$in literally 'op4$1n + 24" 1 

XOKSln llter~lly •op3$in • 68•; 

5 1 declare 
typeSO literally ·o·, 
type$1 literally •1•, 
type$2 literally ·2·, 
type$3 literally •3·, 
type$4 literally •4• 1 

type$5 literally •5• 9 
type$6 literally "6•, 
type$7 literally •7•, 
type$8 literally •7•1 

type$9 literally ·1· 1 

type$10 literally ·e·, 
type$11 literally •9• 1 

type$12 literally ·10·, 

-
lrl/'>/BfJ 
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6 1 

1 1 

8 1 

type$13 liter~lly •11•, 
type$14 literally ·12·, 
type$15 literally ·12·, 
type$16 literally '12'1 

type$17 literally •12•, 
type$18 literally '13', 
type$19 literally ·13•, 
type$20 llleralh '13't 
type$21 literally •13•, 
type522 literally ·u·, 
type$23 literally '15', 
tyP,eH4 literally '15' 1 

type$25 literally '16'1 
type$26 literally '16', 
type$2l literally 'll't 
type$28 literally '17'1 

type$29 literally ·11·, 
type$30 literally '17'1 

type$31 literally ·1a•, 
type$32 literally ·1a·, 
type$33 literally •19•, 
type$34 literally ·20·, 
type$35 literally '20'1 
type$36 literally •21 •, 
type$3l literally •21·, 
type$38 literally •22•, 
type$39 literally ·23•, 
type$40 literally '24'1 
type$41 literally •24•, 
type$42 literally •z5•, 
type$43 literally '26', 
tyPe$44 literally •21•, 
type$45 literally •za•; 

declare 
prefix$type literally 'Offh'; 
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declare alt$table$ptrs (8) address public data C 
.alt$1$tab1 
.alt $2$tab, 
.alU3$tab, 
.alti4$tal>, 
.alt$5$tab1 
.alt$6$tab1 
.alt$J$tal>1 
.alt$8hab); 

declare alt$1$tab C•> byte data C 
add$in1 type$441 
or${n1 type$34, 
adc$ln 1 type$44, 
sbb$int typei44t 
&nd$in 1 type$34 1 
sub$ln 1 type$44, 
xor$in 1 type$34 9 

c•p$ln1 type$44)i 

~ ~ ~ ~ ~ ~ ~-· ~ 
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9 1 

10 

11 1 

12 1 

13 l 

H 1 

declare alt$2$tao (•) byte data C 
add$in, type$4~, 

qq$in 1 typei0 0 

adc$in 1 type~44 1 
sbb$in 1 type~44 1 
qqUn, type$0, 
sub$in 1 type$441 
qqUn, typeSO, 
cmp$in 1 typei44); 

declare alt$3$taa <•) byte data C 
addSin, tvPe•3B, 
qqUn, type50t 
adc$in 1 type$381 
sbb$in, type$38, 
qq$in1 type$0, 
sub$in, type$38 1 
qq$1n, type$0, 
cmp$in 1 type$38); 

declare all$4$tab <•> byte data ( 
rol$in 1 type$29, 
ror$1n, type$29 1 
rcl$ln, type$29, 
rcr$1n, type$29, 
shl$in, type$29 1 

shr$lnt type$29 1 

qq$1n, type$0 1 
sar$int type$29); 

declare alt$5$tab C•) byte data C 
roU1n 1 

ror$in, 
rcl$int 
rcr$in 1 

Shl$int 
:shr$in, 
qqUn, 
sa r$ in 1 

type$21, 
type$21, 
typd27t 
type$21 1 

type$21t 
type$27, 
type$0, 
type$27); 

declare alt$6$tab C•> byte data C 
test$int type$34, 
qq$ln, type$0, 
not$in, type$45, 
neg$fn, type$45, 
mul$in 1 lype$45, 
i•ul$in, type$45, 
div$ino type$45 1 

idiv$in 9 type$45); 

declare alt$1$tab <•> byte data C 
inc$tnt type$45, 
dec$ln, type$45 1 

qq$in 1 type$0 1 

qqUn, type$0 1 

qqUn, lype$0 1 

qq$in, typeSO, 

- -
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1 

16 1 

type$0o 
type$0); 

declare alti8$tab (•) byte data C 
tnc$ino type$~5, 
dec$in 1 typei451 
call$in1 typei9t 
callf$ln, type$7t 
Jmµ$in, type$9 1 

jmpfiint typeilt 
push$in1 type$7, 
qq$in 9 type$0); 

I• 
instruction table for 8086 disassembler 
instruction is index into table 
there are 2 bytes per instruction: 

1. index into ascii opcode table 
2. Instruction type Cho~ •any operands of what type 1 etc.) 

•I 

declare instrStable (~12) byte public 
add$ln, typeSH, I• 0 •I 
add$ln1 type$15, 
add$1nt type$16t 
addStn, type$171 
add$in 1 type$2l1 
add$in, type$241 
pushSint type$lt1 
pop$ln 9 type$4, 
orStn, type$14t 
or$in1 type$15, 
or$ln1 typeS16, 
or$in1 type$171 
or$in1 type$2l1 
orStn, type$24, 
pu!ah$in, type$41 
qqUn, typeSO, 
adc$in1 typeSllt, I• 10 •I 
adc$in, lype$15, 
adc$in, type$16t 
adcSin, type$17t 
adc$ln1 type$23, 
adc$ln 1 lype$21t, 
push Sin, type Sit, 
pop$lnt type$lt1 
~bb$in, type$14 0 

sbb$in1 type$1~. 
sbb$int type$l61 
sbb$in 1 type$J7, 
sbb$1n 1 type$2l 0 

sbbSin, type$21t, 
push$in1 type$1t, 
popSin 1 type$4 1 
and$in1 type$J4, I• 20 •I 
andStn, type$15o 
and$ln1 type$J6, 

data C 
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and$in, typel17, 
and$in 1 type$23 1 

and$in, type$24, 
es$in, prefix$type 1 

daa$ in, typel>l, 
sub$in, type$14 1 

sub$in 1 type$J5 1 

sub$ln, lype$16 1 

sub$in 1 type$17 9 
sub$ln 1 type$23, 
sub$in, type$24, 
cs$in, preflxSlype, 
das$in, type$!, 
xor$lnt type$14, I• 30 •I 
xor$in, type$15t 
xor$in 1 type$16 1 

xor$in 1 type$17 1 

xor$in 1 type$23 1 

xor$ln, lype$24, 
ssSin, preflx$type 9 

aaa5int type$}, 
cmp$in, type$14 1 

cmp$in, type$15, 
cmp$int type$16, 
cmp$int type$IJ, 
cmp$in, type$23 1 

cmp$in, type$24, 
ds$in 1 prefix$type, 
a11s$ in, lype$1 1 

inc$int type$3, I• 40 •I 
inc$int type$h 
tncSint type$3, 
incSln, typeS3, 
inc$in, type)3 1 

inc$1n, type$3, 
tnc$in 1 type$3, 
lnc$in, type$3, 
dec$in, type$3 1 

dec$1n, type$3 1 

dec$tn, type$3, 
dec$in, lype$3, 
dec$in, type$3, 
dec$int type53t 
dec$in, type$3, 
dec$in 1 lype$3, 
Push$in, typeJ3, I• 50 •I 
push$int type$3, 
push$ln, lype$3, 
push$in, type$3, 
push$in, type$3 9 

push$ln 1 type$ 3, 
push$in, type$3 1 

push$in 9 type$3 1 
pop$In, type$3 1 

pop$in, type$3, 
pop$in, type$], 
pop$in, type$3, 

- -
l ;)/ 5 /ii() 
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pop$in 1 type$3 1 

pOp$in, typP..31 
pop$in 1 type$3, 
pop$int type$3, 
qq$ln 1 type$0 1 I• 60 •I 
qq$int type$01 
qqSin, typeso. 
qq$in, type$0, 
qq$ln, lype$0 0 

qq$ln, typeiOt 
qq$in, typP.SO, 
qq$ln 1 type$0, 
qq$in, tyPeiO, 
qq$lnt type$0, 
qq$ln 1 lype$0 1 

qq$in1 type$01 
qq$1n 1 type$0, 
qq$ir1, type$0 1 
qq$in1 type$0, 
qq$1n1 type$01 
jo$fn1 type$5, I• 10 •I 
jnoStn, type$51 
jb$int type$51 
jnb$in1 type$5, 
jzSln, type$5 1 
j nzSin 1 type $5 1 
jbeSint typP.$51 
ja$ln1 type$5, 
js$ln1 type$51 
jns$in1 typeS51 
jp$1n1 type$51 
Jnp$in1 type$5, 
jUtn, type$51 
JnUtn1 type$5, 
jle$in, type$51 
Joun, type$51 
altl, type$43, I• 80 •I 
altl, type$431 
al t21 type$43, 
alt2, type$43, 
test$in 9 type$14, 
test $in1 typeU5, 
xchg$in1 type$l61 
xchg$in, type$ll1 
mov$in 1 type$14, 
mov$in1 type$15, 
mov$in 1 type$16, 
mov$in 1 type$J7 1 

mov$in, type$36 9 

lea$in1 type$391 
mov$in 1 type$37, 
pop$in1 type$91 
nopSin, type$l1 I• 90 •I 
xchg$ln, type$33, 
xchg$1n 1 type$33 1 
xchg$in1 type$33 1 

xchg$ln, type$331 

COPYRiGHT © 1981.1982, 1983 
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-
xchg$fo, typei33, 
xchg$io 1 type$3j, 
xchgHn1 typ~$33, 

cbw$ tn 1 typ'!$l 1 

cwdSio 1 type$J, 
callf$1o 1 typeS13, 
wait$in1 type SI, 
p~shf$in, lype$l 1 

popfiin, type$1 1 

sahf$in 1 lype$1 1 

lahf$io 1 lype51 1 

movSint type$16t I• AO •I 
mov$in 1 type$19 1 
movSin 1 type$20, 
mov$ln, type$21 1 

movsb$in 1 type$1 1 
movswSint type$l1 
cmpsb$in 1 type SI, 
cmpsw$in 1 typeS1 1 

test Sin, type$23, 
test$in 1 typeS24 1 
stosbSint type SI, 
stosw$ln, type St, 
lodsb$in 1 type$1 1 

lodswSint typeSlt 
scasbSin, type$1 9 

scaswStn, type$1, 
•ovsin, typeS31, I• 80 •I 
mov$in 9 type$31 1 

•ov$1nt type$31t 
movSint tvPeSll, 
mov$in 9 type$31, 
mov$in 1 type$31 1 

movSlnt type$31 9 

mov$in 1 type$31 1 
mov$in 1 typeS32, 
mov$in 1 type$32 1 

mov$in 1 typeS32 9 

movSin, type$32, 
movsin, type$32, 
movSin, type$32 1 

movSint type$32 1 

mov$in 1 type$32 1 
qq$ln, type$0 1 I• CO •I 
qq$in, type$0 1 
ret$in1 type$11 1 
rel$ln 1 lype$1 1 
les$in 1 type$39 1 

ldsSin, type$39, 
movStn, type$40 1 

movsin, type$41, 
qqUn, typeSO, 
qq$in1 type$0 1 

retfSin, type$ll, 
retfSin, typeS1 1 

tntSint type$12t 
int$ln 1 type$10 1 

111/~/tlO 
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11 1 

intoiin, type$l1 
iret$1n 1 type$!, 
alt4 1 type$43 1 I• DO •I 
alt4, type$43 1 

alt5 1 type$43 1 

alt5 1 type$43, 
aam$in, type$2, 
aao$in, type$2, 
qq$in 1 type $0 1 

xlat$in1 type$}, 
esc$in1 type$42, 
esc$in1 type$42 1 
esc$in 1 lype$42, 
esc$in, type$421 
esc$in1 type$421 
esc$in 1 typeS42, 
esc$ln1 lype$421 
esc$in 1 typeS421 
loopneSint type$5, /t EO •I 
lo ope$ in 1 type$5 1 

loop$int type$5, 
jcxz$int type$5, 
tn$tn1 type$221 
inSln 1 lype$22t 
out$in, type$221 
out$in1 type$22 1 

call Sin, type$61 
j11pSin, typeS6, 
jmpfSlnt type$ll1 
Jmps$1n, type$5, 
in$in1 type$2S1 
in$ln1 type$261 
ouUint typeS25, 
outSint type$26t 
lockSin1 prefix$type, I• FO •I 
qqStn, type$01 
repneSlnt prefix$type 1 
repSin 9 preflx$type, 
hl Uint typeSlt 
C•CSin, lype$l1 
alt6, typeS431 
alt61 type$431 
clc$ln, type$1 1 

slc$in, type$l1 
clUint lype$1, 
stUint type$11 
cld$1n, type$1, 
stdSin 1 typeU, 
all71 type$431 
alt8 9 lype$43)i 

end iostr86; 
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CRUSS-Rt.f tRE Net US TING 

-----------------------

DffN ADDR SIZE NAME, AT TRJ.BUTtS, 1<NO RtfEHNCt 5 
COPYRiGIH v 1931.1982, 1933 

-------------------------------- DIGITAL RESEARCH 
P. 0. BOX 579 

" AAAIN. . LHERALLY 16 PACIFIC GROVl, CA 93950 
't AA DIN. . . . . . . LIHliALLY 16 

" AA HIN. . LHERALLY 16 SER.# 

" AA SIN. . . . . . . LIJEKALLY 16 

" AOCtN. . LITERALLY !I 9 10 16 
't ADD IN. . . . . . . LilEiULLY d 9 10 16 
L AL fl . . LITEKlLLY 16 
8 OOlOH 16 Al Jl TAB. . . . . . BYTE ARRAY<l 6) 01\TA 1 
2 ALT2 . . LITERALLY 16 
9 0020H 16 Al T21All. BYTE AKRAYC16) DATA 1 
2 Al T3 . . LITERALLY 

10 0030H 16 ALHTAB. BYJE llRRAH16) OATA 1 
£ ALH . . LITER-LLY 16 

11 OOloOH 16 Al T't TAB. . • . BYTE ARRAY(l6) DHA 1 
2 ALTS . . l THRALL Y 16 

1l 0050H 16 AL rsua. . . . . . 6YTE ARRAYC16) [)II TA 1 
2 ALT6 . . . . . . . LITERALLY 16 

13 0060H 16 ALT6TAB. BYTE ARRAY< 16) OATA 1 
l ALH . . . . . LIJERHLY 16 

l't OOTOH 16 ALTHAB. BYTE ARRAYC16} D.HA 1 
2 ALTO . . . . . . • LtJERALLY 16 

1!I OOBOH 16 AL J8TAB. BYTE llRRAYC16} OAJA 1 
1 OOOOH 16 ALTUBLEPTRS . WORD ARRAYC8} PUBLIC DATA 
't AND JN. . LIIERALLY 8 16 

" CALLfrn. LJJERALLY 15 16 
't CALLIN . . • LITERALLY 15 16 

" CBWJN. . LIJERALLY 16 

" cu:rn. . LifERALLY 16 

" CLO IN. . LITERALLY 16 
't CL IIN. . . LITERALLY 16 

" CHCIN. . LllERALLY 16 
't CHPIN. . . . . LITERALLY 8 9 10 16 
't CHPSBIN. LITERALLY 16 

" CHPSWJN. LifERALLY 16 
't CSIN . . . . . . . LITERALLY 16 
't CWDIN. . LITERALLY 16 

" DA A IN. . LIIERALLY 16 

" DASIN. '• LIT ERA LL Y 16 
't OECIN. . LIJERALLY 1" 15 16 

" DIVIN. . . . . LITERALLY 13 

" DSIN . . . . . . . LITERALLY 16 

" ESCIN. . . . LITERALLY 16 
~ ESIN . . . . . . . LHERALLY 16 
't HL TIN. . LITERllLLY 16 

" IDIVIN . . . . LIJERllLLY 13 
~ IMULIN • LIIERALLY 13 

" INC IN. . LITERALLY "' 15 16 
lo !NIN . . . . . LITEULLY 16 
I OOOOH 1NSTR86. . . • PROCE:OURE SJACK=OOOOH 



t'L/H-86 COMP !LER 

16 0090tl 512 INSJRT AALE 
4 IN JIN. . . 
4 .l.NTOrn . 
4 JR ET IN . 
4 JAl:Tll. . . 
4 JAHI . . 
4 JB£IN. . . 
't JBIN . . . 
4 JCIN . . . 
4 JCXZIN . 
4 JE rn . . . 
4 JGEIN. 
4 JGIN . 
't JLEJN. . 
4 JLIN . . 
4 JHPFIN . 
" JHPJN. . 
4 JHPSIN . 
" JtlAEI N . . 
4 JtlAIN. 

" JNBEIN . 
4 JNIHN. . . 
4 JNC IN. . . 
" JNEJN. . 
4 JNC.fIN . 
4 JNGHI. . 
4 JNLEIN . 
4 JNLIN. . 
4 .JNOIN. . 
4 JNPIN. . 
4 JNSIN. . • 
4 JNZIN. . . 
4 JOIN . . . 
4 JPETN. . . 
4 JPIN . . 
4 JPOIN. . 
4 JSIN . . . 
" JZJN . . . 
4 LAHFIN . 
4 LOSIN. . . 
4 lEAIN. . 
4 LES IN. . 
" LOCKlN . 
4 LOOS BIN. 
4 LODSWIN. . 
4 LOOPEIN. . 
4 LOOP IN '-
4 LOOP NE IN . 
4 LOOP NZ IN . 
4 LOOP ZIN. 
4 MO VIN. . . 
" MOVS61N. 
4 HOVSWIN. 
4 HULIN. . . 
4 NEG IN. 
4 NOP JN. 
4 NOTIN. . 

. . . . . . . . 

. . . . 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

. . 
. . . . . . . . . . . 

. . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . • . . . 

. . . . . . . . 

. . . . . . . . 

. . . . 
. . 

. . . . 

BUE Al{Re\¥<51?) 
LIH:i<ALL'1 
LITfRALL'1 
LITERALLY 
llTEKALl'1 
LITERALLY 
LJHRllLLY 
LJHIULL Y 
LITERALLY 
LI HR ALLY 
LITERALLY 
LI JERALLY 
LIJERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LilERALL Y 
LITERALLY 
LITERALLY 
LIJERALLY 
LITERALLY 
LITEIULLY 
LITERALLY 
LIJERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERAlLY 
LITERALLY 
LIJER4LLY 
llfERALlY 
LITERALLY 
LITERALLY 
LITERALLY 
LHERALLY 
llJERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LHEIULLY 
LIT ERA LL Y 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LIJEKALLY 

' LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERllLLY 
LIJERALLY 
LITERALLY 
LIJERALLY 

f' llil LI C 0 AT A 
16 
16 
16 

16 
16 
16 

16 

16 
16 
16 
1, 16 
15 116 
16 

16 

16 
16 
16 
16 
16 
16 

16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

16 
16 
16 
13 
13 
16 
13 

l~f'.j/HO 

COPVRiGHT © 1981. 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

SER.# ______ _ 

--



'~' 111111111 --- .... - - - - ... - - - - - - ..... ~ - -
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j OPlIN. . Ll r Ei<tlLL '( j 16 
l OP3l•'I• . LITEKUL't ti 9 10 11 12 13 14 

15 16 
j OP4rn. . LIJEIHLL Y 13 15 16 
3 OP5 lti. . . . . . . LITE.ULLY 1:. 16 COPYRIGHT© 1981, 1982, 1983 
l OP6TN. . LHEiHILLY 16 DIGITAL RESEARCH " OR JN • . . . . LifEKALLY 8 16 
4 OU TIN. . LITE1ULLY 16 P. 0. BOX 579 
4 POPF IN . LITEKllLLY 16 PACIFIC GROVE, CA 93950 't POI' IN. . LITE1ULLY 16 
6 PRt:FIXTYPE . LIJHALLY 16 

SER.# " PUSHFIN. . . . . . l JJEULL Y 16 

" PUSH IN . l TJEKllLL Y 15 16 
l. QQIN • . LITEHLLY 9 10 11 12 13 l't 15 

16 
4 RCLJN. . LJJERALLY 11 12 
4 RCtUN. . . . . LIJERALLY 11 ll 
4 REPEIN • LITERALLY 

" REPTN. LIJERALLY 16 
4 REPNEJN. LIJERALL Y 16 
4 REPNZIN. . . . . . LIJERALLY 
't REPZIN . LITERALLY 
4 RETFIN • . . . LIJERALLY 16 
4 RE TIN. . LITERALLY 16 
4 ROLIN. . . . LITERALLY 11 12 

" RORIN. . . LIJERALLY 11 12 

" SAHFIN • . . . LIJERALLY 16 
4 SALIN • . LIJERALL Y 
't SARIN. . . . . LIJERALLY 11 12 
4 SBlil/4. . . . . . . LIJERALLY 0 9 10 16 
4 SCASBIN. . . LITER ALU' 16 
4 SCASilJN. LITERALLY 16 
4 SHLIN. . LIJERllLLY 11 lZ 
4 SHRIN. . . . . LITERALLY 11 12 
4 SSIN • . LHERALLY 16 

" ST CTN. . LIJERALLY 16 
4 STDIN. . LITERALLY 16 
4 SHIN. . LIIERALLY 16 
4 STOSBIN. . . . LITEltALLY 16 
4 STOSlolIN. . . . LITERALLY 16 
4 SUB IN. . . . . . . LITERALLY 8 9 10 16 
4 TES TIN . LIJERALLY 13 16 
5 TYPEO. LlJEKALLY 9 10 11 12 13 14 15 

16 
5 TYPE!. . . . . LITERALLY 16 
5 TYPElO • LITERALLY 16 
5 TYPEH . LITERALLY 16 
5 TYPElZ . . • . LHERALLY 16 
5 TYPE13 • . . . . . LITERALLY 16 
5 TY PEl't . LITERALLY 16 
5 TYPE15 . . . . . . LITERALLY 16 
5 TYPE16 . LIIERALLY 16 
5 TYPEl 7 . LITERALLY 16 
5 TYPE18 . LITERALLY 16 
5 TYPE19 . LIIERALLY 16 
5 TYPE2. . . . . LITERALLY 16 
5 TYPE20 . LIJERALLY 16 



PL/H-116 COMP lU:R INSTKIJCT !Ori T Ai.> Lt f-0~ 80b6 ~IS~SSE~L~f~ lOh/80 Pi• v.= 14 

5 JYl'E21 LirEK~LLY L> 
!) JYPE.22 . LITfi<ALU 16 

!i TYPE23 . . . . . . LHERALLY 16 
5 TYPE24 LITE1ULLY 16 
5 TYPE25 . llTEi<ALLY 16 
!i TYPE26 . LITERALLY 16 

5 TYPE27 . . . . LITERALLY lZ 
5 JYPElB . . . LITERALLY 
5 TYPE2'1 . LITERALLY 11 
5 TYPE3. . LYTERALlY 16 
5 fYPE30 • LITERllLLY 
!i JYPE31 . . . . LtTEKALlY 16 

5 TYPE32 . . . LHERALLY 16 COPYRIGHT© 1981.1982. 1983 
5 TYPE33 • . . . LITERALl Y 16 DIGITAL RESrnRCH 
5 TYPEH . . . LITERALLY 8 13 
5 TYPE35 . LIJERALlY P. 0. BOX 579 
5 TYPE36 • . • . LITERALLY 16 PACIFIC GROVE, CA 93950 
5 TYPE37 . . . . LITE1ULLY 16 
5 TYPE38 • . . . . . LITERALLY 10 SER.# 
5 TYPEl'I . LITEilALLY 16 
!i TYPE4. . LITEIULLY 16 
5 TYPE40 • LITERALLY 16 
5 TYPEH . LITERALLY 16 
5 TYPE42 . . . . LITERALLY 16 
5 TYPH3 LITERALLY 16 
5 TYHH. LUERALLY 8 9 
5 TYPE45 . . . LHEKALLY lJ 1't 15 
5 TYPES. . LIJERALL Y 16 
5 TYPE6 • . LITERALLY 16 
5 TYPE7. . • . . . . LITERALLY 15 
5 TYPES. . . • LITERALLY 
5 TYPE'I. . LITERALLY 15 16 
4 WAllIN • . . . . . LHERALLY 16 

4 XCHGIN • . . . LITERALLY 16 
4 XLATIN . LIJERALLY 16 
4 XOR IN. . . . LITERALLY 8 16 

HOUULt INFORMATION: 

CODE AREA SIZE : OOOOH 00 
CUNSTANJ ARE4 SIZE = 0290H 6'J6D 
VARIABLE AREA SIZE = OOOOH DD 
MAXIMUM STACK SILE OOOOH 00 
559 Li.NtS RE40 
0 PROGRAM ERRORCS) 

ENO O~ PL/H-116 COMPILATION 
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PL/M-U6 COKP!LtR 80il6 DISASSEMALER 

1s1s-11 PL/H-86 vz.o COMVILAllON Of HODULE OfS~MU6 
OBJtLJ KOOULt PLACfO IN 01586.0RJ 
COHP~LtR lNVOKED BY: PLM86 OIS86.PLM OE&U& PAGEWIUTH(lOO) XREF 

1 

z 

5 

6 

7 

1 

1 "' 

1 : 

= 
: 

1 

= 
= 

1 ;:;. 

= 

= 
1 = 

$titlec·aou6 dis4sse~bler•> 
$date(5/14/81) 
$conpact 
$opt imize(l) 

disem86: do; 

c.ce~-r«a 2.a \1.LJ 
COPY iGHT © 1981.1982, 1983 

DIGITAL RESEARCH 
P.O. BOX 579 

declare 
er literally ·odh·, 
lf literally •oah·, 
true literally ·1 ·, 
false literally •o•; 

PACIFIC GROVE, CA 93950 

linclude(optab.dat) 

declare ops2 <•> byte initial C 
·1N·, •JA·, 'Jo·, •Jc·, •JE·, 
·JG·, •JL·, •Jo·, •Jp•, •Js•, 
'Jr, ·oR·>; 

declare ops3 C•> byte lnlllal C 
.AAA·, ·Aao·. ·AAM·, ·Aas·. ·Aoc·. 
·Aoo·, ·ANo·, ·cow·, ·cLc·. ·cLo·, 
·cL1·, ·cMc·, ·cHp·, ·cs:·, ·cwo•, 
·oAA ·, ·oAs ·, ·ot:t ·, ·orv ·, ·os: ·, 
·Es:·, ·Esc·, ·HLr·, ·1Nc·, ·1Nr·, 
•JAE•, •JeE•, •JGE•, •JLE•, •JMP•, 
'JNA•, •JN8•, •JNt•, •JNE•, •JNG•, 
•JNL·, •JNo·, .JNP'1 •JNs·, .JNz·, 
'JPE·, •Jpo•, ·Los·, ·LEA·, •LtS'1 
·Mov ·, ·MuL ·, ·NEG·, ·Not>·, ·Nor·, 
·ou1·. •pop·, ·Rel·, ·RcR·, .REP·, 
·Re1·, ·RoL·, ·RoR·, ·saL·, ·sAR·, 
·son·, ·sHL·, ·sttR·, ·ss:·, ·src·, 
·s10·, ·s11·, ·sue·, ·xoR·>; 

declare ops~ C•> byte tnltlal C 

SER. # LG-- lOlf-

·cALL·, ·101v·, ·1KuL·, ·1Nro·, 'IREr·. 
'Jcxz·, •JKPF·, 'JMPs·, .JNAE', .JNBE', 
'JNGE·, 'JNLE', 'LAHF't ·LOCK't ·Loop·, 
•popf·, 'PUSH', 'REPE·, 'REPz·, .REtf•, 
'SAHF', ·res1·. 'WAIT·, ·'XCHG·, 'XLAT•); 

declare ops5 (•) byte initial ( 
·r.ALLF·, ·cMPsB·, ·cMPsw·, 'LOOS8·, ·Loosw· • 
• LOOPE·. ·Loopz·. ·Movse·, ·Movsw·. 'PUSHF·. 
·REPNE', 'REPNz·. ·scAse·, ·scAsw·, ·srnse·, 
·srosw·>; 

declare ops6 C•> byte lnltlal C 
'LOOPNE' 9 •LOOPNl•); 

- ..... ..... 
j/}4/lll 



PL/M-H6 COMPILER 80d6 DISASSEH8LER ~/] 4/fj 1 

H 1 

10 1 

11 1 

12 l 

13 1 

1 

15 1 

16 1 

11 1 

udclare nops (5) byte public lnltiJl (12, 61, 15, 16 1 2); 

declare opnSin (•)byte pulllic initi:tl CO, u, dl, JU&, 12..!, 255); 

declare 
tabSptrs (5) address public initial C.ops2, .opsl, .ops4, .ops~, .ops6)i 

declare 
left$bracket byte data("["), 
rtght$bracket byte data ("]"); 

declare 
altStableSbase address, 
alt$table based alt$table$base (16) byte, 
alt$table$ptrs (6) address external; 

declare 
111od$blts byte, 
reg$bi ts byte, 
rm$bits byte, 
byte1$reg$bits byte, 
d$bi t byte1 
s$bit byte, 
v$blt byte• 
w$bit byte, 
z$bit byte; 

declare 
111ne111onic$index byte, I• index Into opcodes •I 
instr$type byte, 
table$ptr address, 
table$char based table$ptr byte, 
disem$ptr pointer, 
disem$offset address at C.disem$ptr)1 
disem$end address, 
disem$byte based dise•SPtr Cl) byte, 
disem$word based dise111$ptr Cl) address, 
b$or$w$f lag byte, 
error$flag byte; 

declare lnstr$table (512) byte external; 

declare 
ax$reg literally ·o·, 
cx$reg literally •1 •, 
dx$reg literally ·2·, 
bx$reg literally •3•, 
sp$reg literally ·~·. 
bp$reg literally •5• 9 

si$reg literally "6·, 
dUre!) literally •1•; 

declare 
al$reg literally •o•, 
clSreg literally •1·, 
dl$reg literally •z•, 
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18 1 

20 1 
ll 2 
l2 2 

i:S 1 
2't 2 
25 2 

26 1 
l.1 2 
28 l 
29 2 
30 3 
31 3 
32 3 
33 2 

H 
35 
36 
38 
~9 

!>O 
!>1 
!>2 
.!>3 
.!>'t 

1 
2 
2 
2 
2 

1 
2 
2 
2 
2 

1 
2 
2 
2 
2 

1 
2 
2 
l. 
2 

bl$r eg llterdly 
ah$reg litcr.tlly 
ch$re'} literally 
dh$reg literally 
bh$reg ltterdlly 

declare 
esSreg literally 
cs$reg 11 terally 
ss$reg litenlly 
ds$reg literally 

declare 

•3 •• 
"4 .. ' 
•5,,,. 
"'6 •• 
·1 ·; 

·o. • 
·1.' 
·~ ... 
•3 ·: 
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reg16 C•> byte public Initial C"AX"• ·ex·, ·ox·, "HX"• •sp·, •ap·, ·s1·, "JI'>• 
reg8 (•)byte public initial ('AL", "CL't "OL', •sL•, 'AH•, 'CH"t 'OH'• 'Bri"), 
sei.reg C•> byte public lnlttal C'Es·, ·cs·, ·ss·, ·os•>; 

conout: procedure (c) external; 
declare c byte; 
end conout; 

comma: Procedure; 
call conout c·.·>; 
end comma: 

printm: procedure (a) PUBLIC; 
declare a address; 
declare b based a byte; 
do while b <> •5•; 

end; 

call conoul Cb); 
a=a+li 

end prlnt11; 

print$nlbble: procedure Cb); 
declare b byte; 
lf b > 9 then call conout (b - 10 + "A"); 
else call conout Cb + •o•); 
end prlnt$nlbble; 

prlnt$byte: procedure (b); 
declare b byte; 
call prlnt$nibble Cshr (b• 't)); 
call print$nlbble Cb and Ofh); 
end prlntSbyte; 

prlnt$word: procedure Ca) puDllc; 
declare a iiddress; 
call prlnt$byte (high Ca>>: 
call prlnt$byte Clow Ca>>: 
end prtntSword; 

errorl procedure: 
call prlntm c.c·11= 5•)); 
call prtnt$byte (dlsem$byte (0))i 
disem$offset = dlse11$offset • 1; 
end error; 

-
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!>5 l 
!:>6 2 
57 2 
58 2 
59 2 
60 2 
61 2 
62 2 

63 l 
64 l 
66 2 
67 2 

68 1 
69 2 
10 2 
11 2 
lZ 2 
13 2 
14 2 

75 1 
16 2 
n 2 
18 2 

19 l 
llO 2 
Ill 2 
112 l 

113 l 
Ult 2 
85 l 
117 2 
ll 8 2 

119 1 
'JO 2 
'J 1 2 
n 2 
'.13 2 
'J" 2 

'.15 1 
'J6 2 
98 2 
99 2 

100 l 
l 01 l 
102 2 
103 2 

104 1 

set$bits: procedure; 
bytel$reg$bits disemjbyte (0) and 7; 
moo$bits = shr (disem$byte Cl>t 6); 
reg$clts = shr (disemi~yte Cl), 3) Jnd 7; 
rm~bits : disem$byte (1) and 7; 
~$bit 9 zibit = disem$byte (0) and 1; 
d$bit 9 s$bit 1 vSbit = shr (disem$byte CO>, l) and l; 
end set$bits; 

pr1nt$b$or$w: procedure; 
if ~$bit then call prlnta C.C'wORO $')); 
else call printm C.c·arTE $•)); 
end pr1nt$b$or$w; 

print$reg: procedure Creg$addt reg); 
declare reg$add address, reg byte; 
table$ptr = reg$add + shl Cregt l)i 
call conout Ctable$char); 
table$ptr = table$ptr • li 
call conout Ctable$char>; 
end print$reg; 

print$reg8: procedure (reg); 
declare reg byte; 
call Print$reg (.reg8, reg); 
end prlnUreg8; 

prinl$regl6: procedure (reg); 
declare reg byte; 
call prlnt$reg c.regl6t reg); 
end print$regl6; 

print$reg$8$or$16: procedure Creg$num); 
declare regSnum byte; 
if w$bit then call printSreg$16 Creg$nu•>; 
else call pr1ntSreg$8 Creg$nu•>; 
end prtnt$reg$8$or$16; 

print$2$reg$16: procedure Crl1 r2); 
declare Crl, r2) byte; 
call print$reg$16 Crl); 
call conoul c·*·>: 
call print$reg$16 Cr2)i 
end prtnt$2$regS16; 

prinl$A$reg: procedure; 
if w$bit then call print$reg$J6 Cax$reg); 
el~e call print$reg$8 Cal$reg); 
end print$A$re~: 

prtnt$seg$reg: procedure (reg); 
declare reg byte; 
call pr1nt$reg c.seg$reg, reg); 
end printSseg$reg; 

prinL$data$8: procedure; 
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105 2 
l 06 2 
107 2 

1 U8 1 
109 2 
110 2 
111 2 

112 1 
113 2 
115 2 
116 2 

117 1 
118 2 
120 2 
l Zl 2 
122 2 

123 1 
12" 2 
125 2 
126 2 
128 2 
129 2 
l JO 2 

Bl 1 
U2 l 
lH 2 
IH 2 

BS l 
136 2 
JH 2 
138 2 
139 2 
l'tO 2 

l'tl 1 
l't2 2 
1 't3 l 
l't't 2 
l't5 3 
146 3 
l't l j 

}'t8 2 
l!>O 2 
1!>1 l 
1:>2 3 
1!>3 ] 

1 !>'t j 

1!>5 2 
156 2 
I !>7 ] 

call print,byte (disem$byte (0)); 
disem$oftset = disem$offset + li 
end print$data$8i 

print$data$16: procedurei 
call print$word (disem$word (O))i 
disem$offsel = disemSoffset + li 
end print$dataS16i 

print$data$8Sor$16: procedure; 
if w$blt then call print$data$16; 
else call printSJatasa; 
end print$data$8$or$16; 

printSdataSsw: procedure; 
if rol (di~em$byte CO>, 1) then call prlntSword 
else call prlnt$word (disem$byte (O))i 
disem$offset = dise•$offset + 1; 
end printSdata$swi 

print$signedS8: procedure; 
d~clare a address; 
a = dlsem$byte CO); 
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(0ff00h or dise~Sbyte (0)); 

if low (a) >= 80h then a = a or DffOOhi I• sign extend to 16 bits •I 
call pr(nt$word (dlsem$offset + a + 1); 
disem$offset = disemSoffset + 1; 
end printSsignedS8; 

printSslgnedSt6: procedurei 
call print$word (disemSoffset + disemSword (O) + 2); 
disemSoffset = dlsem$offset + 2; 
end print$s(gned$16i 

printSdirectSaddr: Procedure; 
call conout Cleft$bracket); 
call prlnt$word Cdisea$word CO>>; 
call conout CrightSbracket>: 
disem$offset ; dlsem$offset + 2i 
end printSdlrectSaddri 

printSmodSrm: procedure; 
dlsem$offset = disem$offset + li 
if modSblts ; j then 

do; 

I• potnt past mod/reg/rm byte •I 

call printSreg$8$orS16 Crm$bits); 
return; 

end; 
if b$orSwSflag then call prlnt$b$or$~; 
if rmSbits = 6 and modSblts = 0 then 

do; 
call printSdirectSaddr; 
returni 

end; 
if modSbits = 1 then 

do; 
if Crm$bits <> 6) or (disemSbyte (0) <> 0) 

then call printSbyte (disemSbyte (0)); 

- - - ... 
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1~9 J 
160 3 
161 l 
162 2 
163 3 
lo4 j 

165 3 

167 2 
168 3 
169 3 
110 3 
171 ] 

112 3 
173 3 
114 j 

115 3 
116 3 
117 l 
118 2 

179 I 
lliO 2 
l Ill 2 
182 3 
l!H j 

lli't 3 
185 3 

186 2 
187 3 
1118 3 
1119 j 

BO 3 
191 2 

192 l 
l 'H 2 
l\H 2 
195 l 
196 3 
197 3 
198 l 

1 <.19 2 
200 ] 

201 3 
202 4 
20] 4 
Z04 4 
205 3 
206 ] 

201 2 
208 2 

209 1 
210 2 

disem$offset = disem$off set t 1; 
endt 

else if mod$uits = 2 then 
do; 

call prtnt$word (dlsem$word (0)); 
disew$offset = disem$offset • L; 

end; 
call conout (l~ft$bracket}; 
do case rm$bits: 

end; 

call prinl$2$req$16 CJ, 6>; 
call print$2$reg$16 CJ, 7}; 
call prfnt$2$regS16 (5, 6); 
call printS2•reg$16 C5, J); 
call printSreg$16 (6); 
call prlnt$req$16 Cl)i 
call print$req$16 CS); 
call printSregS16 (3)1 

call conout Crighl$bracket); 
end printSmodSrm; 

printSmodSregSrm: procedure; 
if dSbit then 

ao; 
call printSregS6Sor$16 
ca 11 con out ( ... ); 

call print$111od$ra: 
end; 

else 
do; 

call printS•odSr11: 
ca 11 con out C ·, 'H 
call print$reg$6Sor$16 

end; 
end print$modSreg$ra; 

print$mnemonic: Procedure; 
declare Clen, l} byte; 
len = 2; 

Cr egSbi ts>; 

Creg$bits); 
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do while mnemonicSindex >= opnSin Clen - l); 
len = len • U 

end; 
table$plr tabSplr~ Clen - l) t Cmnemonic$index - opn$in Clen - 2)) 

• len; 
do i = 1 to H 

end; 

if i <= len then 
doi 

end; 

call conout Ctable$char); 
table$p'tr = table$plr t l; 

else call conout C* '); 

disem$offset = disemSoffset • l; 
end print$mnemonic; 

lypel: procedure; 
call printSmnemonic; 

( -, 
~ 

~;\Ge 6 

~····~ 
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211 2 end type!; 

212 1 typel: procedure; 
213 2 if disem$byte (1) = Oan th en 
214 2 do; 
215 3 ca 11 prlnt$111ne111onic; 
216 3 disem$offset = disem$offset 
217 3 end; 
llll 2 else error$fla1J = t r1.1e; 
219 2 end type2; 

220 1 type3: procedure; 
lll 2 ca 11 prlntSmnemonic; 
222 2 call print $reg$16 (bytel$reg$bits}; 
223 2 end type3; 

ll't 1 type4: procedure; 
225 2 <leclare te11p byte; 
226 2 temp = shr (dtsem$byte (0), 3) and 
lll 2 call print$mnemonic; 
22H 2 call print$segre~ (temp}; 
l. 29 2 end type'ti 

2j0 l type5: Proce<lure: 
231 2 call prlnt$mnemonlc: 
l32 2 call print $signed$8; 
233 2 end type5; 

2H 1 type6: proce<lurei 
2;5 l call prinli1Rne111onlc; 
236 2 call print$signed$16i 
2H 2 en<l type6; 

l. J8 1 typea: procedure; ,. 1. 9 •I 
239 2 call print Smnemonlcc: 
l 'tO 2 call print$mod$r•i 
Hl l end lype8; 

2't2 1 typelO: procedure; 
2't3 2 call print$mnemonlci 
2 't't 2 call print$data$lH 
2 't5 2 en<l type IO; 

2't6 1 typel t: procedure; 
2'< 1 2 call print$mnemonic; 
H8 2 call prlnUdat4$16i 
249 2 end lypelli 

250 1 type12: procedure; 
2!>1 2 call print$mnemon1C: 
l5l 2 call con out c;·n 
2H 2 end lyPe12i 

254 1 type13: procedure; 
255 2 declare temp address; 
256 2 call prlnt$mnemonic; 
257 2 temp = disem$word (O)i 

• u 

3; 

-
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Z!>8 l 
2!19 2 
260 2 
261 2 
262 2 

263 l 
l64 2 
265 2 
266 2 

261 1 
268 2 
269 2 
l70 l 
211 3 
Z12 3 
213 3 
2H 3 

215 2 
216 3 
2/1 3 
218 3 
l19 3 
21JO 2 

281 1 
2112 2 
2113 2 
21J4 2 
Z85 3 
2116 3 
2117 3 
288 3 

289 2 
290 3 
291 3 
2n 3 
293 3 
2'J4 2 

295 l 
2'J6 2 
291 2 
298 2 
299 2 
:JOO 2 

301 1 
302 2 
303 2 
304 2 
305 3 
306 3 
307 3 

disem$offset = disem$offset * li 
call print~d4tJ$16l 
call conout c•:•); 
call print$word (temp); 
end typel3: 

typel4: procedure: I• 15t l 61 11 t:/ 
call prlnt$mnemonic; 
call print$mod$reg$rmi 
end typel4i 

typets: procedure; I• 19, 20, 21 •I 
call prlnt$mnemonic: 
if d$bit then 

do; 

en di 
else 

doi 

call print$direct$addri 
cdll comm11i 
call prlnt$A$reg; 

call prinl$A$reo: 
c11ll co1Dmai 
call prtnt$dlrect$addr; 

end: 
end typel8i 

type22: procedure: 
call print$mnemonici 
if d$bll then 

I 
doi 

end; 
else 

doi 

call prinl$data$8; 
call cornaai 
call prtnt$A$reg; 

call prtnt$A$regi 
call comma; 
call prtnt$dat11$8i 

en di 
end type22; 

type23: procedure; I• 24 •I 
call prtnt$anernonic; 
call print$A$req; 
call COIDID<li 
call prtnt$data$8$or$16i 
end type23; 

type25: procedure; I• 26 •I 
call prlnt$mnemonici 
i f d $bit then 

do; 
call prlnt$reg$16 (dx$regl; 
ca 11 comma; 
call print$A$regi 

~ 
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308 3 

309 2 
HO 3 
311 3 
Jl2 J 
313 3 
3l't 2 

H5 l 
316 2 
311 2 
318 2 
31'J 2 
320 2 
JU 2 
3<!3 2 

3C:!'t 1 
32!> 2 
326 2 
327 2 
H8 2 
329 2 
330 2 
jj} 2 
332 2 

333 1 
3H 2 
335 2 
336 2 
JH 2 
338 2 

339 I 
HO 2 
3'tl 2 
H2 2 
3't3 .2 
H't 2 
H5 2 

3't6 1 
3'*7 2 
3't8 2 
3't9 2 
3!>0 3 
JH 3 
3!>2 3 
3!>3 2 
3!>'t 2 
H5 2 
3!>6 3 
3!>7 3 
HD 3 
3!>9 3 

ena; 
eli.e 

do; 
call print$A$reg; 
call comma; 
call print$reg$lb (dx$reg); 

end; 
end type25; 

typeZT: procedure; I• 28, 29, 30 •I 
call prlnt$mnemonic; 
b$or$w$flag = true; 
call prlnt$mod$rm; 
call COIHllt 

if v$bit then call prlnt$reg$8 Ccl$reg); 
else call conout c·1·>: 
end type27; 

typeJt: procedure; It lZ •I 
call set bl ts; 
reg$b1ts : byte1$reg$blts: 
wSbtt = shr (disem$byte (0) 1 J) and I; 
call prlnt$mnemontc; 
call print$reg$8$or$16 Creg$b1ts); 
call comma; 
call prlnt$d4ta$8$or$t6; 
end type3t; 

typeJ3: procedure; 
call prlnt$mnemonlc; 
call print$reg$16 Cax$reg); 
ca 11 comma i 
call prlntSreg$16 Cbytel$reg$b1ts>; 
end type33; 

typellt: procedure; /·• 35 •I 
call pr1nt$mnemonic; 
b$or$w$flag = true: 
call prlnt$mod$rm; 
call comma; 
call prtnt$data$8$or$16; 
end lype3H 

tvpe36: procedure; I• 37 •I 
w$bit = truei I• force 16 bit reg, mem •I 
if reg$bits > l then 

do; 
error$flag = true; 
return; 

end: 
call prlnt$mnemonic; 
if d$blt then 

do; 
call print$seg$reg Creg$bits)i 
call comma; 
call pr1nt$mod$r•; 

- -
j/ l 'tllll 
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JbO l 
lbl 3 
362 l 
3bl 3 
3b'e 3 
365 2 

366 l 
361 2 
368 2 
369 2 
HO 2 
311 2 

Jll 1 
Hl 2 
3H 2 
H5 3 
376 l 
311 l 
378 2 
379 2 
31l0 2 
381 2 
J82 l 

38 3 1 
31l't 2 
3115 2 
3116 3 
Jill 3 
'JI! B 3 
3119 2 
3'JO 2 
Bl 2 
3'J2 2 
3'J3 2 
j'J4 2 

l'J5 1 
3'J6 2 
l'JJ 2 
3'J8 2 
l'J'J 2 
400 2 

401 1 
.i,02 2 
.i,03 2 
.i,o.i, 2 
.i,05 2 
406 2 
408 2 
409 2 

HO 1 

else 
do; 

call printSmodSr•; 
call comma; 
call print$segireg (re~$bits); 

endl 
end type36o 

type38: procedure; 
call printSmnemonici 
call print$mod$rm: 
ca 11 comma; 
call print$data$8; 
end type38i 

type39: procedure: 
if mod$bits = 3 then 

do; 
error$flag = true: 
return; 

end; 
call print$mnemontc; 
call prlnt$reg$16 (reg$bits); 
call comma: 
call prtnt$mod$rm; 
end lype39; 

type40: procedure; I• 41 •I 
if mod$btts = 3 then 

do; 
error$flag = true; 
return; 

end; 
call print$•nemonlcJ 
b$or$w$f lag = truei 
call printSmod$rm; 
ca 11 co111111a; 
call prtnt$data$8$or$16; 
end type40; 

type'e2: procedure: 
call prlnt$mnemontc: 
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call print$byte Cshl (byte1$reg$bits, 3) or reg$bits); 
call comma: 
call prtnt$mod$rm: 
end type42; 

type44: procedure; 
call print$mnemonic; 
bSor$w$flag = true; 
call print$modrm; 
call comJ11a; 
if sSbit = 1 and wSbit = 1 then call print$data$sw; 
else call print$data$8$or$16; 
end type44; 

type't5: procedure; 

5114/HJ P ;<CE 10 
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HI 2 
412 2 
Hl 2 

414 1 
'tl5 2 
H6 2 
'tl 1 2 
418 2 
't l'J 3 
420 3 
4 21 j 

4l2 ] 

4n 2 

4L5 l 
'tl6 3 
427 3 
't28 ] 

42 9 3 
410 3 
431 ] 

432 3 
Hl 3 
'tH 3 
435 j 

H6 3 
H7 3 
4;0 3 
't 39 3 
440 3 
441 j 

't'<2 3 
'<4] 3 
'tH 3 
4't5 3 
H6 3 
H7 3 
4'oll 3 
44 9 3 
450 3 
4!>1 3 
4!>2 3 
453 3 
454 j 

't55 3 
't56 2 
458 2 

459 l 
460 2 
"61 2 
462 2 
463 2 
464 2 
465 3 
466 3 

b $or$ w $ f 1 a g 
call t~pe8; 
end type45; 

dts: procedure; 

true; 

error$fla9, o$or$~$flag 
call seUbits; 
if instr$type = 26 then 

do; 

f11lse; 

alt$table$base = alt$table~ptrs (mnemonic$inJex); 
mnemonlc$index = alt$table CregSbits • ?J; 
instrStype = alt$table (re~$bits • l • JJ; 

end; 
if instr$type > 28 then error$flag = tru~; 

else 
do case inslr$typei 

error$flag = true; 
call typeli 

end; 

call type2; 
call type]; 
call typeH 
c<1ll type5i 
call type6; 
call types: 
call lyPelO; 
call typell; 
call typet2; 
c11ll tvPel3; 
call t ypet't; 
call typeta: 
cdl tvPe22; 
c1tll type23; 
call type25; 
call type27; 
call type31; 
call t ype3H 
call t YPe 34; 
call type36; 
call type38; 
call type)9; 
call type'tO; 
call lyPe'tli 
; 
cdl type't'ti 
call type't5; 

if error$f lag then call error; 
end dis; 

disem: procedure Cdlsloc) address public; 
declare disloc pointer; 
declare nprefix byte; 
disem$ptr = disloc; 
npreflx = o; 
do while true; 

mnemonicSindex = instrStable (disem$byte (0) • 2); 
instrStype = tnstrStable (disem$byte (0) • l • t); 

-
5/14/dl 

- - 1111111111 

r 4 L.L I 1 
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461 J 
466 3 
469 4 
410 4 
411 4 

412 J 
413 4 
U5 4 
lt16 4 
411 4 
418 3 
419 2 

8086 OJS~SSEMBlfk 

encl: 

if instr~type = Offh and nprefix < 3 then 
doe 

else 

call print$mnemonlc; 
nprefix = nprefix • 1; 

enu; 

do; 

end; 

if lnstr$type = Offh then instr•type J; 
call dis; 
return dlsem$offset; 

end dlsem: 

5/14 /ill 

lt60 1 end disem86; COPYR:GHT © 1981.1982.1983 
DIGl l Al RESEARCH 

P. 0. 8(.rX 579 
PAClf IC GROVE, CA 93950 

SER.# _______ _ 

p :~ 'ji: 12 
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l'LJ'M-86 l.Ol'IP ILER 8086 fl IS t.S $ F Mf\L[J< 5114/dl P -'L( I j 

l.RUSS-RtFtRENCE LISTING 
-----------------------

Dt:FN AOOR SIZE NAME, ATTRiflOTES, MW REfEitENCES COPYRIGHT© 1981, 1982, 1983 
-------------------------------- DIGITAL RESEARCH 

P. 0. BOX 579 
12'\ OOl'tH 2 A • . . . . . . WORD 1 5 l 2b 127 128 PACIFIC GROVE, CA 93950 

45 0004H 2 A. -· . WORO PARAl1tJ R AUTU"IATIC 46 47 48 
SER.# 26 0004H 2 A. . . . . . . WORD PARAMET R AUTOMATIC 27 28 l.9 JO 

31 
11 AHREG. LITERALLY 
17 AL REG • . LJJERALLY <)8 
12 OOOOH 16 Al Tl ABLE . . . . . BYTE BASEflCALTTAdLEBASE) ARRAYC16) 420 421 
12 OOOAH 2 Al TTARLEliASE iolORD 12 41 'l 420 421 
12 OOOOH 16 AL TT ABLE PT RS WORD ARRAYC8) i:XTERtULCO) 41'} 
16 AXREG. llTERALLY 97 HS 
40 OOO'tH 1 u. . . . BYTE PARAMETER AUTOl1ATIC H 42 't3 
34 OOO'tH 1 8. . . . . . . BYTE PARAMETtR AUTO'UTJC 35 36 37 38 
28 OOOOH 1 8 • . . . BYTE BASEO(A) l.9 30 
17 SH REG • . LlJERULY 
17 BL REG • . . . . . . LITERALLY 
H 0105H 1 BDRWFL AG BYJE 148 311 341 190 403 411 415 
16 &PREG • . llTERALLY 
16 BXREG. . . . LITERALLY 
13 OlCUH 1 BYTflRfGBJTS . . . BYTE 56 222 326 131 397 
20 OOOOH 1 c • . . . BYJE PARAMETER ll 
17 CH REG. . . . . LITERALLY 
17 CL REG. . LITERALLY 321 
l3 0002H 11 COMMA. . . . . . . PROCE~IJRE STACK=0006H 272 211 286 l9l 

298 306 HI 319 330 336 343 35 7 362 369 
380 392 398 405 

20 OOOOH CONOUT . . . . . . PROCEOIJRE EXTERNALC2) S TACK=OOOOH 24 1o 
37 38 7l 73 92 136 138 166 117 183 

188 202 20S 2S2 260 322 
l LR . . . . . . . . LITERALLY 

111 CS REG. LlTERULY 
16 CXREG. . LITERALLY 
13 OlCEH 1 OBIT • . . . . . . BYTE 61 180 269 283 303 3S't 
17 OHREG • . LITERALLY 
16 OIREG. . LITERALLY 

4H 06HH 295 DIS • . PROCEDURE STACK=0028H lt15 
459 078BH 90 DISEM • . . . . . . PROCEDURE WORO PUBLIC STACK=OOJOH 

l 0002H OISEH86. PROCEDURE STACK=OOOOH 
H OOOOH 1 DTSEHBYTE. . . . . 6YJE BASED<OISEMPTR) ARRAYC 1) 52 56 Sl 

58 S9 60 61 l OS 1111 119 120 125 157 
158 213 226 327 465 466 

l 't 0012H 2 OISEHEND • . WORD 
H OOOEH 2 DISEMOFFSET. WORD AT I 53 106 110 121 ll8 129 Bl 

133 139 142 1S9 164 207 216 258 416 
H OOOEH 4 OISE HP TR . . POINTER H 52 56 57 58 59 60 

61 lOS 109 118 119 120 125 112 1J7 157 
1S8 163 213 226 257 321 462 465 't66 

H OOOOH 2 DISEl!WORD. . WORD BASEOCOISEMPJR} ARRAY( 1) 109 132 137 
163 257 

't59 0004H 4 OISLOC . . . POINTER PARAMETER AUTOHAJlC 460 462 



PL/H-U6 LOHPilcR 80 86 0 JS ASS Ulfl L ER 5/}4/81 1' •'.Ge l 4 

11 Oliff G. L ITEil.ALL Y 
1 li OS!<EG. . . . LITEil.ALLY 
16 OXREG. LT HR ALLY 305 312 
!>O 0077H 26 l:RROR. PROCCJJRE STACK=0012H 4!>7 
14 Ol06H 1 ERRORFLAG. . BYTE 210 :hO 375 386 415 't24 4t6 456 
lU ES REG. LITERllLLY 

l fALSE. . . . LlTEil.ALLY 415 
HIGH • . . . . . . BUlLIIlll 47 

l '.13 OlOOH l I. . . . . . BYTE 199 2 00 
15 OOOOH 512 INSTR JAB LE . 6\'TE URAYC512> EXJERNAL(1) 465 466 COPYRIGHT© 1981. 1982, 1983 
H 0104H 1 !NSTRT YPc. . BYTE H1 4 21 423 "2 5 466 't67 473 "74 lllG1 T AL REStAflCtt 
11 OOOOH l LEFTliRACKET. BYJE DATA 136 166 

19j OlffH 1 LEN. . . . . . . . BYTE l'J4 195 196 198 200 P.O. 8'•X 5H 
2 LF • . . . . LlTERALLY PACIFIC GROVE, ~ 93350 

LOW. . . . . 8lJILHN 48 126 
l't 0103H 1 MNEHONICINDEX •• . 8Yf E 195 198 419 "20 't65 SER.# 
13 O!CAH 1 HOOBHS. . . . . . BYTE 57 1"3 150 155 161 373 384 

8 OlBfH 5 NOPS • . BYJE ARRAY(5) PlJBLJC INITIAL 
't61 0202H 1 NPREFIX. BYJE 463 467 470 

9 OlC4H 6 OP NIN. . . . . BYTE ARRAYC6) PUSLIC INITUL 1'}5 198 
3 0018H 24 OPS2 • BYTE ARRAY<Zlt> INIJIJIL 10 
4 00301i 207 OPS3 • . BYTE ARRAYC207) INITIAL 10 
5 OOFfH 100 OPS4 • . BYTE ARRAYClOO) INITIAL 10 
6 0163H 80 OPS5 • . BYTE ARRAY(80) INHJAL 10 
7 0183H 12 OPS6 • . BYTE ARRAYC12) INUIAL 10 

89 0159H 25 PRINJ2REG16. PROCl:DlJRE STACK=0018H 168 169 170 171 
'.15 0172H 26 PRlNJAREG. . PROCEDURE STACK=DOHH 273 276 287 290 

291 307 310 
6.J OOOAH l4 PRINTBORW. . PROU:OURE STACK=OOOCH 149 
40 OO't!IH 21 PRlNTBYTE •• . . . PROCEDURE STACK=OOOEH H ,8 52 105 

158 391 
108 0180H 20 PR1NfOATA16. . . . PROCEOJRE STACK=001811 114 248 259 
104 019DH 19 PRINJOATA8 • PROCEDURE STACK=OD12H 115 2H 285 292 

370 
llL 01C4H 20 PRINTOAJA80R16 • . PROCEDURE STACK=OOlCH 299 .Hl lH 393 

UB 
117 0108H 45 PRlNrDATASW. . . . PROCEDURE STACK=0018H 407 
13!> 0248H 3 It PRINTOIRcCTADOR. . PROCE!1lJRE SJACK=OOlBH 152 Ul 218 

26 OOODH 25 PRINTH • . . . . . PROCE!>JRE PUoLIC STACK=0008H 51 65 66 
l'.12 0368H 116 PR!NTMNEKONIC •• . PROCEDURE STACK=0006H 210 215 221 221 

231 235 2]9 H3 247 251 256 264 268 l82 
296 302 316 328 334 HO 353 367 378 389 
396 402 469 

179 033AH 46 PRINTKOOREGRM •• . PROCE!llJRE STACK=0020H 265 
141 OL60H 205 PRINTHOORH • . . . PROCEDURE STACK=OOlClt 18't 181 2't0 HB 

H2 358 361 368 381 391 399 40.ft 
H 0026H 31 PR INJNI8'3U:. PROCE'.>lJRE SfACK=OOOBH 42 43 
68 OOFlH lt1 PRJNTREG • . . . . PROCEIHIRE STACK=OOOAH 11 81 102 
19 012CH 17 PRlNTREG16 • PROCEDURE STACK =001 OH U6 91 93 91 

172 173 114 115 222 305 312 335 331 379 
15 OllBH 17 PR1NJREG8. . PROCEOIJRE SJACK=OOlOH 87 '18 3ll 
83 0130H 28 PRJNTRl:G80Rl6. • . PROCEDURE SJACK=0016H H5 182 189 329 

100 018CH 17 PRJNTSEGREG. . . . PROCt:DURE SJACK=OOlOH 228 356 363 
131 023011 27 PRINTS IGNED16. . . P ROC E'.)lJRE STACK=OOIBH 236 
123 0205H 43 PRINTSlGNE08 . . . PROCEDURE STACK=OOlBH 232 

45 0060H 23 PRINJWORO. . . . . PROCt:DURE PUBLIC STACK=OOHH 109 119 120 
128 132 lH 163 261 



- IJllllllll 111111111 """ ~ ~ - - .... -- - - - ..... .... ....., - ..... -
PL/M-86 COMPHER uo d6 DISAS')HillLER 51)4/Ul P !.GL I S 

H9 0006H 1 RI BYTE P><llANdt:.{ :w TG·C•Hr: 90 91 
89 OOO'tH J R2 . BYH: PARA.'idL,; ~ u r J "·Inc 90 'l ~ 

100 OOO'tH 1 REL. . BYJE PAR.Hid .OR A U J.lr~ ,\T I C 101 lOi 
79 0004H 1 KEG. . dYJE PARAHtTU \J TOMA TIC &O ti 1 

COPYRIGHT© 1981. 1982, 1983 15 0004H 1 REG. . . . . . • . SHE PARAflt:ER AU Tll '111 TlC 76 17 
68 0004H 1 REG • . BYTt PARAMfTdl l\UTOl111 TIC 69 10 DIGIT AL RESEARCH 19 0101H 16 REG16. dYTE AKRAY(16) PU<ILIC lNITIH 81 
19 OlEJH 16 REGS . . BYTE ARRllYC16) PUf1L IC HU HAL 11 P.O. BOX 579 
611 0006H 2 REGA OD . llORO PARAMlJLR AIJTIJMATJC 69 10 PACIFIC GROVE, CA 93950 B OICbH 1 REGBITS • . . tlYTE 5$) lfll 189 J26 329 Htl 3'>6 J6j 

379 397 't20 421 SER.# 113 OOO'tH 1 REGNU"I . BYTE PARAIH.HR AUTOMATIC 8" 86 87 
11 OOOtH 1 RIGHTBKACKET BYJf OATA LHI 177 
13 OlCCH 1 RHBITS BYTE 59 H5 150 151 161 

ROL. . . . . . . . dUilrJN 118 
13 OICfH l SBIT • . BYTE 61 't06 
19 OlflH 8 SEGRtG • . . . . . BYTE ARRAYCO) PUBLlC UH UAL 102 
55 0091H 13 SEJBITS. . . . . . PROCtOlJRE STACK=0006H 325 416 

SHL • . . . . . . . 8UllrIN 70 391 
SHR. . . 8UILTIN 42 57 58 61 226 J27 

16 SI REG. . LITERALLY 
16 SP REG • . LITERALLY 
Ill SS REG • • . . . LirERALLY 
14 OOOOH 1 TAl!LECHAR. . BYTE BASEOCTA~LEPTR) 11 73 202 
H OOOCH 2 TABLEPTR . . . . . WORO !Lt 10 11 12 73 198 202 203 

10 OOOOH 10 TA6PTRS • . . . . . WORD ARRAYC5) PUULIC INI UAL 198 
2 5 5 0016H 2 TEMP • . . . WORD 257 261 
225 0201H 1 TEHP . . BYTE 226 228 

2 TRUE • . LlfERALLY 218 Jll .Hl J41 J50 315 J86 
390 40J ltll H4 't26 'tH 

209 030CH 8 TYPEl. . PROCt.OURE STACK=OOOUi 't27 
.l't£ 0451H 11 TYPElO • . . PROCE:>JRE STACK=0016H 434 
246 O't5CH 11 TYPEll . PROCEDURE STACK=OOlCH HS 
250 O't61H 14 TYPE12 . PROCtOURE STACK=OOOAH 'tJ6 
254 0475H 39 TYPE13 • PROCEOURE STACK=OOJCH H7 
263 O't9CH 11 TYPE14 • PROCEDURE STACK=0024H H8 
267 ourn 35 TYPE18 . . . . . . PROCEllURE STACK=OOJCH 't39 
£1£ 0JE4H JO TYPE2. PROCt:IJiJRE SfACK=OOOAH 't28 
281 O'tCAH J5 TYPE22 • PROCEDURE STACK=OOI8H HO 
295 04EOH 17 TYPE2J . . . . PROCEDURE STACK=0020H Hl 
JOI 04fEH· 'ti TYPE25 . . . . PROCl:OURE STACK=0018H 442 
315 0527H 40 TYPE27 . . . . . . PROCEDURE ST .\CK=0020H HJ 
220 0402H 15 TYPE3. . PROCEDURE STACK=0014H 429 
32" 054fH 46 TYPE31 . . . . PROCEDURE STACK=0020H 4H 
HJ OHOH H TYPEH PROCEDURE STACK=OOI'tH H5 
H9 0595H 22 TYPEH • PROCt:OURE STACK=002011 446 
H6 05ASH 62 lYPEJ6 . PROCtOURE STACK=OOLOH 447 
366 05E9H 17 TYPEl8 . . . . PROCcOURE ST .\CK= 0 020H HB 
312 05FAH 35 TYPEJ9 . PROCEOURE STACK=002011 H9 
22" O't llH 31 TYPE4. . PROCtOURE STACK=0014H 430 
3113 0610H 36 TYPE'tO . PROCEDURE STACK=002011 't5 o 
395 0641H 29 TYPE42 . PROCtoURE STACK=0020H 't51 
401 065EH 41 TYPE44 • PROCEJiJRE STACK=0020H 't53 
"10 0687H 13 TYPH5 . • . PROCEDURE STAC:K=OOHll 't5't 
BO OHOH 11 TYPES. . PROCt:OURE STACK=OOlCll 't3l 
234 0436H 11 TYPE6. . PROCEOURE STACK=OOlCH "32 



PLIM-116 l.OMP Ill:R .8066 flJSAS5£:-lfllfR 

LJll O't4bH 11 TYPEB. . 
13 OlOOH I 
13 OIDIH 1 
13 0102H I 

MOUUlt INFORMATION: 

VBIT 
WBIT 
ZllH 

. . . . 

01!1511 
0016tl 
0203H 

coot: ARt:A SIH 
'UNSTANT AREA SIZE 
VARIABLt: AREA SIZE 
MAXIMUM STAC( SIZE 
636 LINES RE40 

= 0030tt 

0 PKOuRAM ERRORCS) 

ENO Or PL/H-86 COMPILATION 

. . . . 

20690 
220 

5150 
480 

PROCi::DU~t: . dHE 
d'HE 
BUE 

5/14/tll 

ST .. CK=ll0201i 412 4H 
61 
6'1 
61) 

320 
64 !JS 96 lU jLJ 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

347 

SER.# ______ _ 

i'l\Li' 16 

406 
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KCS-86 ASStH8LcR DI SLttK86 

IS1S-ll l\CS-86 ASSE113LER VI. 0 ASSEMBLY OF HOfltJLE :HSLNl('l6 
OBJECJ MUOULE PLACED IN OISLUK86.0dJ 
ASStff8LtR INVOKED BY: ASH86 UTSLNK86.ASM DEBUG 

LUC OliJ LINE SOURCE 

I transient lnterf~ce mo~ule 

2 J!JL y, 1980 
3 dgroup group dats 
It dats segment public 'OAJS' 

0000 lt" 5 db ·1· 
6 dats ends 
1 cgroup group code 
8 extrn disem:ne3r 
9 public boot 

10 publlc conin,conoul 
11 code segment public ·cooi:· 
12 11ssu.e cs:cgroup 

0000 13 di sent proc 
HOO H org HOOh 
HOO t:90000 E 15 J•P dlse11 

16 di sent endp 
l'tOJ 11 boot proc 
l't03 Cl 18 ret 

19 boot endp 
l'tU't 20 conin proc 
HOit E9HEC 21 J•P $-130lh 

22 con in endp 
l'tUl 23 conout proc 
H07 E9FCEt; 21t J •P $-130 lh 

25 conout endp 
26 code ends 
27 end 

- -
1 

for 8086 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# 



HC:.-H6 ASSEHBLl::R 0ISLMKB6 ? 

:.Y~BUL TABLE LISTING 

NAME TYPE VALUE ATTRH\UTES 

BOOT. • L l~EAR HOJH COOE PUBLIC COPYRIGHT ci 1981, 1982. 1983 
cc;1rnup. GRUUP CODE o:r:1HL RESE.'l '~CH 
COUE. • SEGKENT SilE=l'tOAH PARA PU3LIC 'CODE' P.O. BOX 5/J CONIN • L NEAR 1't O'tlf COOE PUllLIC. 
CONOUT. l NEAR H07H CODE PUBLIC PAL.FIC Gf.OVE, CA 93950 
OArS •• SEGMENT SIZE=OOOlH PARA PU3llC 'OATS' 
UGH.OUP. GROUP OATS SER.# 
OI:.EM • l NEAR 0 OOOH EK TRN 
Dl!>l::N[. L NEAR OOOOH COOf 

A:.:.EHHLY COHPltTEt NO l::RRORS FOUND 

c -
~ 



- 111111111 ~ ~ 
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lSlS-11 11CS-d6 lOCATLR, Vl.2 INVuKLO BY: 
l0tll6 OISB6.LNK ro PISB6.ABS ADCSMCDATSCOl,COO:CuHJ)) GJ ( 'i I ( u .\ f S, f, 00 :',UH Sf , U ,, T ,q) 

WARNING 36: SEGMENTS OVl~lAP 
SEGHENl: OATS 
SEGHt:Nf: C:OOE 
LOW OVERLAP AOORESS 0000011 
ttIGH OVERLAP AOORESS: OOOOOll 

SYMBOL TABLE OF MODULE OiSLNKB6 COPYRIGHT© 1981.1982, 1983 
RtAO fROH FILE 01586.LNK 

DIGITAL RESEARCH Wk!TltN JO Fllt l1SB6.ABS 
P. 0. BOX 579 

BASE OFFSET lYPE SYMBOL tiASE OFFSET TYPE SYM110L PACIFIC GROVE, CA 93950 
OUUOH lliCSH PUd 0 IHH UOOOH 146AH PU3 Pi\INTWOtrn SER.# OOUOH H17H PU8 PRINT11 000011 1't 0 JH PU a llOOT 
OU OOH H04H PUB CotHN DO OOH l't01H PUB ClJ.'lOUT 
OU OOH lOBOH PUB SEGREG OOOOH 20AOH PUU Ri:Gll 
OOOOH 2090H PUB Rl:G16 OOOOH 1EC6H PUil TAtWTilS 
OOUOH 208AH PUB OPNIN OOOOH 2085H PlJB NOPS 
OU OOH 1LC6H PUB INSTR TABLE UOOOH 1C36H PUu AL TT ABLtPTRS 

OISLNKll6: SYMBOLS ANO LINES 
UUOOH H03H SYM BOOI OOOOH l't04H SYM CO NIN 
OUUOH HO 1H SYH CON OUT OOOOH OOOOH SYH OlSENT 

OISEMll6: SYHROLS ANO LINES 
UOUOH 2136H SYH MEMORY OOOOH lEOEH SYK OPS2 
UUOOH ltF6H SYM OPS3 OOOOH IFCSH SYH 0PS4 
OOUOH 202'JH SYM OPSS OOOOH 2079H SYH OPS6 
OUUOH 2085tt SYH NOPS OOOOH 20BAH SUI OPNIN 
OOUDH ltC6H SY" TABPTRS OOOOH 1C20H SYH LE FTBRACK ET 
UOOOH 1L21H SYM RlGHTBRACKEI DOOOlt IEOOll SYH Al TT ABLE BASE 
OU OOH IE OOH BAS Al TT ABLE OOOOH 2090H SYH KO OBITS 
OU OOH l091H SYH REGIHTS OOOOlt 2092H SYH RMBITS 
OOUOH 2093H SYH BYTHREGBITS DODOlt 209"H SYl'I OdTT 
OU OOH 2095H SYK SBIT OOOOH 2096H SYK VBIT 
OU OOH l091H SYH W8Il UOOOH 2098H SYH ZBIT 
OU OOH 2099H SYN MNEHONICINOEX OOOOH 209AH SYH INSIRTYPE 
OOUOH lt02H SYK TABLEPTR OOOOH 1ED2H B-S TABLE CHAR 
OOUOH lt04H SYH OISEHPTR OOOOH 1ED4H . SYH OISEMOFFSH 
OOOOH IEOllH SYH DIS EMEND OOOOH lEO"H BAS OlSEHl\YIE 
OOUOH lt04H BAS OISEHWORO OOOOH 2098H SYM BORWFLAG 
OU OOH l09CH SYH ERRORFLAG OOOOH 2090H SYH Rf:Gl6 
OU OOH 20AOH SY!t REGS OOOOH 20BOH SYH SEGREG 
OOOOH HOCH SYM COMMA OOOOH H17H SYM PRINIH 
STACK 0004H SYK A STACK OOO"H BAS 8 
OUUOH lHOH SYll PRINTNIBBLE STACK 0004H SYK B 
OUUOH IHFH SYM PRINJBYTE STACK 0004H SYH 8 
OOOOH l't6AH SYM PRINhORD STACK 0004H SYH A 
OU OOH 1481H SYM ERROR OOOOH l49BH SYH SETBITS 
OOOOH 14E4H SYll PRINIBORW OOOOH HFCH SYll PRINTKEG 
SJ ACK 0006H SYK REG ADO STACK 0004H SUI REG 
OOUOH 1!>2!iH SYH PRINT REGS STACK OOO'tH SYK REG 
uouou 1536H SYH PRINTREG16 STACK OOO"H SHI REG 
OUUOH 1547H SYH PRINTREGBOR16 ' STACK 0004H SYM REGNUH 
OUUOH l563H SYM PRINT2REG16 STACK 0006H SYH RI 
SJ ACK 0004H SYll R2 DO OOH l51CH SYH PRINTARtG 
OU OOH 1596H SYM PRINTSEGREG STACK 0004H SYH REG 
OOOOH 15A1H SYK PRINTOAIA8 OOOOH 15RAH SYH PRINTOATA16 



OOOOH 15CtH SYM PRJNfDAH8111U6 OOOOh l 5E21l s y ,,, 1'1{ ;;,f,),:T~S'i 

OOOOH lbOfH SYH PIHNTSIGNE!l<i OOOOH It fl Alt SY 1·1 4 
OOOOH 163AH SYH PRINTSJG'il.'Olt: OOCIOit 165511 s y :4 Pf\ It; TD T Rf: C TAO OR 
OOOOH 1611H SYH PRINHIOORll OOOOH J744U SHI l'l<TtlTnOOREGIU-l 
OOUOH llliH SYH PRINHINcHUfHC oooou 20C)H SY 11 Lt.ti 
OOOOH 20C6H SYH I OOOOH 17f6H SYr1 n'Pd 
OOUOH llEtH SYH TYPc2 OOOOH 18 Oi;H ::;y M TY I'd 
OU OOH 181BH SYH TYl'E4 UOOOH 20C7H SYl1 Tt:: MP 

UUUOH lll3AH SYH TYPE5 CJOCIOH ltl4 5 H S V <'1 TYPc6 
000011 11150H SYH fYPEB OOOOh 185BH SYM TYPtlO COPYR:GHT ro 1981. 1982. 1983 
OOOOH ltl66H SYH TYPEll OOOOH tu71H SHI TYPt: 12 omlTAL RESEMCH OU OOH 1117fH SYH TYPE13 OOOOH lt:DCtt SY II TE.'11' 
OOOOH 18A6H SYK TYp[H OOOOH l8BIH SY>I TYPt:t8 P.O. BOX 579 
OOOOH 1604H SYK TYPE22 OOOOH lllf 7H SHI TYPE23 PACiflC GROVE, LA 93%0 OU OOH l'JOllH SYK TYPE25 OOOOH 1931H SY:-t TYPE 27 
OOUOH 195911 SYK TYPE31 OOOOH 1981H SY rl TYPt:H SER.# 000011 199fH SYH TYPE34 OOOOH J'J65H SYM TY Pl: 36 
OOUOH l'JF3H SYK TYPE38 OOOOH lAO'tH SYH TYPf39 
OOUOH 1A21H SYN TYPE40 OOOOH 1A4BH SYH TYPE42 
OOOOH 1A611H SYK TYPE44 OOOOH IA91H SYK TYPt:45 
OOOOH 1A9EH SYK OlS OOOOH 1BC5H SYH DlSEH 
STACK 0004H SYH OISLOC OOOOH 20CBH SYM NP RE FIX 
OOOOH HOCH LIN 23 OOOOH HOFH LIN 24 
OOUOH l'tl!>H LU 25 OOOOH Hl7H LIN 26 
OOOOH l'tlAH LIN 29 OOOOH 1422H Ll/4 30 
DD OOH 1427H UN 31 OOOOH l't2AH LIN 32 
OOOOH 142CH LIN 33 OOOOH lHOH LIN 34 
OOOOH l'tHH LIN 36 OOOOH 1't 39H LJ14 31 
OOOOH HUH LIN 38 UOOOH l't48H LIN 39 
OOUOH 144FH LIN 40 OOOOH 1452H LIN H 
OOOOH l't5DH LIN H OOOOH l't66H LIN 44 
OOOOH 146AH LIN 45 OOOOH 1't6[)H LIN 't7 
OOOOH 1416H LIN 48 OOOOH !HOH LIN 49 
000011 H81H LIN 50 OOOOH 1484H LIN 51 
OOOOH H88H LIN 52 OOOOH H95H LIN 53 
OOUOH l't9'JH LIN 54 OOOOH 1498H LIN 55 
OOOOH 1't9t:H LIN 56 OOOOH l'tAOH LIN 51 
OOOOH H89H LIN 58 OOOOH HC4H LIN 59 
OUUDH l'tCAH LIN 60 OOOOH 1404H LIH 61 
UOOOH 1H2H LIN 62 OOOOH 14E4H LIN 63 
OOOOH HElH LIN 64 OOOOH l'tEEH LIN 65 
OOUOH l ltf 3H LIN 66 OOOOH HFAH lll4 67 
OOOOH HFCH LIN 68 000011 l'tFFH LIN 10 
OOOOH 150CH LIN 71 OOOOH 15BH LIN 12 
OOUOH 151AH LIN n OOOOH 1521H LIN H 
OOOOH 1525H LIN 75 OOOOH 1528H LIN 11 
OU OOH l!>JlH LIN 18 OOOOH 1536H Lll4 19 
OU OOH 153'JH LIN 81 OOOOH 1543H LIN 82 
OOOOH 1541H LIN 83 OOOOH 154AH LIN 85 
OOOOH 1551H LIN 86 OOOOH 15.5'JH LIN 81 
OOUOH 155FH LIN 88 OOOOH 1563H Liii 69 
OOOOH 1566H LIN 91 OOOOH 156CH LIN 92 
OOOOH 151.lH LIN 93 UOOOH 1578H LIN 94 
OOOOH 157CH LIN 95 000011 151FH LIN 96 
000011 ts86H LIN 97 OOOOH 158EH LIN 98 
OOOOH 1594H LIN 99 OOOOH t596H LIN JOO 
OOUOH 159'JH LIN 102 OOOOH 15A3H LIN 103 
OOOOH 15ATH LIN 104 OOOOH 15AAH LIN 105 
OOOOH 15MH LIN 106 000011 1588H LIN 107 
OOUOH 158AH LUI 108 OOOOH 15BOH LIN 109 



- .... .... .... .... - - ~ -- ~ ,-~-. - ..... ......_ ... ~ .... - .--
000011 l!>C 1H LIN 110 U'JOOH l!>::Cll LI ."j I 1 1 
OOOOH l!>CEH LIN 112 UOOOll 1~0 lt' LU 11 3 
OU OOH 15DllH LJN 114 0 0 0 <lit 1 !>DDtt Lrn 1 l'l 
OOUOH l!>EOH LIN 116 UOOOH I 5 E 21i LI i~ 117 
OOOOH l!>bH LHI 118 000011 15F2H LIN 119 

CL~ vtA -Y<,p .l . 0 \J.1;J OOOOlt 15FCH LIN 120 OOOOH 160911 LttJ 121 
OOOOH 1600H LIN 1.a OOOOH 160Ffl LHI 123 
UUUOH 1612H . LIN 125 OOOOH 161EH LU 126 COP RtGHT © 1981, 1982, 1983 
UOOOH 1622H LIN 127 000 OH 1628H Lrn 128 DIGITAL RESEARCH OOOOH 1634H Lrn 129 UOOOH 163aH LIN uo 
UOOOH l63AH LIN 131 UOOOH 16JDH UN 132 P. 0. BOX 579 
OOOOH l641:H LIN 133 OOOOH J653H Lrn J 34 PAClflC GROVE, CA 93950 OOOOH 1655H LIN 135 UOOOH J6511H LIN U6 
OOUOH 165FH LIN 137 UOOOH 1669H Liii 138 SER.# (_(_- l Oi OOOOH 1670H LIN 139 OOOOH 16 l!>H LJll 14 0 
OOUOH 1677H LIN 141 OOOOH J61AH LIN 142 
OOOOH 1«>71:H LIN l't3 OOOOH 1685H Lill 145 
UOOOH 168CH lIN 146 OOOOH 168i:H LIN 148 
OOOOH 1695H lIN 149 OOOOH t698H lli4 150 
OOOOH 16A6H LIN 152 OOOOH 16A9H Lii~ 1!>3 
OOUOH 16ABH lIN 155 OOOOH 16B2H LIN 157 
OOOOH 16C.rn LIN H8 UOOOH 16C!>H Lil~ 159 
UOUOH l60UI LIN 160 OOOOH 1603H UN 161 
OOOOH 16DAH LIN 163 OOOOH 16E4H LIN 164 
OOOOH 16E9H LIN 166 OOOOH 16FOH LIN 167 
OOOOH 16FOH LIN 168 OOOOH 1104H LIN 169 
OOOOH 17011H LIN 170 OOOOH HOCH LIN 111 
OOOOH 1717H LIN 172 OOOOH 11 ltiH LIN 173 
OOOOH 171FH LIN lH OOOOH 1127H LIN 115 
OOOOH 172UH LIN 176 OOOOH 173BH LIN 117 
OOOOH 1742H LIN 178 OOOOH 1144H LIN 119 
OOOOH 1H7H LIN 180. OOOOH llHH LIN 182 
UOOOH 1755H LIN 183 OODOH 175BH LIN 184 
OOOOH 175EH LIN 185 OOOOH H60H LIN 167 
OOOOH Il63H LIN 188 OOOOH 1169H LIN 189 
OOOOH l 770H LIN 191 OOOOH 1112H LIN 192 
OOUOH 1775H LIN 194 UOOOH t17AH LIN 195 
OOOOH 118BH LIN 196 OOOOH 118FH LIN 197 
OOOOH l791H LIN 198 000011 17BOH LIN 199 
OOOOH 17BCH LIN 200 OOOOH 11C5H LIN 202 
000011 17Cl:H LU 203 OOOOH 1102H LIN 20't 
OOOOH l7MH LIN 205 OOOOH 17DAH Lii• 206 
000011 17EOH LIN 207 OOOOH llE'tH LIN 208 
OOOOH 17E6H LIN 209 OOOOH 11E9H LIN 210 
OOOOH 17ECH LIN 211 OOOOH 17EEH LIN 212 
OOOOH 11f1H LIN 213 OOOOH llFCH LIN 215 
UOOOH 17ffH LIN 216 OOOOH 11103H LIN 211 
OOOOH 1805H lIN 218 DOl>OH lUOAH LIN 219 
OOOOH 180CH LIN 220 OOOOH 180FH LIN 2.2.1 
OOOOH l812H LIN 222 OOOOH 11119H LIU 223 
OOOOH 181BH LJN 224 OOOOH 111 Hll LIN 226. 
000011 182EH LIN 227 OOOOH 11131H LIN 228 
OOOOH 1838H LIN 229 OOOOH 18JAH LIN 230 
UOOOH 183011 LIN 231 OOOOH 181tOH LIN 212 
OOOOH 1843H LIN' 233 UOOOH 11145H LIN 234 
OOOOH 181tllH LIN 235 OOOOH lll't8H Lltl 236 
UOOOH l8HH LIN 237 OOOOH 1850H LIU 238 
OOOOH 185JH LIN 239 UOOOH 1115611 LIU 240 
OOOOH 1859H LIN 2'tl OOOOH 1858H LIN 242 
OOOOH 1851::11 LIN 243 OOOOH 1861H LIN 2.H 



OUUOH 186'tH LIN 245 OOOOH 18561' LJ,j :>-t6 

OOOOH 186'JH LIN 247 0 0 0 0 rl lo5LH Uil 2413 
OUUOH 1116fH LIN 249 UOOOli 1 d7 lH L J ii 2) f) 

OUUOH Ul74H LIN 251 OOOOH Hl7 711 L II< 2)? 
OOUOH 1117UH LIN 2S3 000011 l ii 7 Fli L II• 254 
OOUOH 1882H LIN 256 000 OH 1885H Lrn 2'j 7 

000011 188fH LIN 258 OOOOtl 1894H L II< ?')9 

000011 lll'HH LIN 260 O()l)OH 1890H LT U 261 
OOUOH 184'tH LIN 262 0 0 0 Oti 18A6H LI1l 26 3 
OOOOH 18A9H LIN 264 OOOOH 181\Cf-l L l'I 265 
OOOOH 18AFH LIN 266 00001~ 1881H LTIJ '!67 
OU OOH lllB'tH LIN 268 OOOOH 18A7H L J;~ 269 
OOOOH 18Bt:H LIN 271 OOOOH 18ClH LLI 27 2 COPYR!GHT '°' 1981.1982, 1983 OU OOH UIC'tlf LIN 273 OOOOH lilC7H LJh 274 
OUUOH 18C9H Lii~ 276 OOOOH 18CCH LI11 277 DIGITAL RESEt'\r{CH 
OOOOH 18CfH LIN 278 OOOOH 1802H u:l 2d0 P. 0. BfJX 579 OUUOH lSD'tH LIN 281 OOOOH 181HH LTN 2a2 
OUUOH IBDAH LIN 283 OOOOH lBElH Lltl 285 PACIFIC GROVE, tA 93950 
OOOOH 18E'tH LIN 286 OOOOH 18E 111 Lii~ 287 
OOOOtl 18EAtl LIN 288 ' OOOOH 18ECH LIN 290 SER.# 
OOOOH 18EFH LIN 291 OOOOH 18f 2H LW 292 
OOOOH lllf5H LIN 294 OOOOH lllf7H LHI 295 
OU OOH lllfAH LIN 296 OOOOH 18FDH LIN 297 
000011 1900H LIN 298 000 011 l903H LIN 2H 
OOOOH 1906H LIN 300 OOOOH 1908H UN 301 
OOUOH 1908H LIN 302 OOOOH 190tH Lllll 303 
000011 l915H LIN 305 OOOOH 1916H Lrn 306 
OOOOH 191EH LIN 307 OOOOH 1921H LIN 308 
OOOOH l 923H LIN 310 OOOOH 19261f UN 311 
OUUOH 1929H LIN .312 OOOOH 192FH LIN 314 
OOUOH 1931H LIN 315 OOOOH 19HH LIN 316 
OOUOH 1937H LIN 317 OOOOH 193CH LIN 318 
UUOOH l'J3fH LIN 319 OOOOH 1942H LIN 3l0 
OOOOH 1949H LIN 321 OOOOH 195 lH LIN 322 
OOOOH 1957H LIN 323 000011 1959H LIN 324 
OOOOH 195CH LIN 325 OOOOH J95FH lTlll 326 
000011 1965H LIN 327 OOOOH l'l75H LIN 328 
OOUOH l 'HllH LIN 329 OOOOH 197FH LIN 330 
OOOOH 1982H LIN 331 OOOOH t985H LIN 332 
OOOOH 1981H LIN 333 OOOOH I98AH LIN 334 
000011 l'J80H LIN 335 OOOOH 1993H LIN 336 
OOOOli 1996H LIN 137 OOOOH 1990H LIN BB 
OOOOH t99FH LIN 339 OOOOH 191l2H LIN 340 
000011 19A5H LIN Hl OOOOH 19AAH LIN 342 
OOUOH 19AOH LIN HJ OOOOH 1980H LIN 344 
000011 19B3H LIN 345 OOOOH 1985H LIN 346 
OOOOH 1988H LIN 341 OOOOH 19BDH LIN 348 
OOOOH 19C4H LIN 350 OOOOH 19C9H Ll14 351 
OOOOH 19CUH LIN 3S3 OOOOH 19CEH LIN 354 
OU OOH 1905H LIN 356 OOOOH 190CH LIN 357 
OOOOH 19DFH LIN 358 OOOOH 19E2H LIH 359 
OOOOH 19E4H LIN 361 OOOOH 19E7H LIN 362 
OOOOH 19EAH LIN 363 OOOOH 19f1H LIN 365 
OUUOH 19f3H LIN 366 OOOOH 19f6H LIN 367 
OOOOH 19f9H LIN 368 OOOOH 19FCH Llf~ 369 
OU OOH 19FFH LIN 310 OOOOH 1A02H LIN 371 
000011 lAO'tH LIN 372 000 Otl IA07H LIN 313 
OOOOH lAOCH UN 315 OOOOH 111 l3H UN 376 
OOUOH 1Al5H LIN 378 OOOOH 1Al8H LIN 379 
OOOOH lAlfH LIN 380 OOOOH 1A22H LIU 3111 



- - 1111111111 flllll ...... ~ llllllle ~ ... ~ ~ - .... .... .... ~ .... ~ ""' 
UUOOH 1A25H UN 3112 oo:ior1 1 A? Ht LT ·1 3.d 
OUUOli 1A2AH LIN 384 000011 LUUi LT.I )<;6 
OOOOH 1A36H LIN 387 IJOOOH 1A311H Liil 3tl9 
OOOOH 1A31:1H Lii~ BO oooou 1A4011 LT ii HJ 
OOOOH 1A43H LIN 392 000011 lHbH l[,j 39 j 
OOOOH 1A49H LIN 194 OOOOH 1A4BH Liii 395 
UUOOH lA4cH LH 396 000011 1A51H LTll 3'i7 
OOUOH 1A60H LIN 398 oooou 1A6lH LIN 3}9 COPYRIGHT© 1981, 1982, 1983 
OOUOH 1A66H LIN 400 OOOOH JA68H Lrn 401 DIGITAL RESEARCH UOOOH 1A68H LIM 402 OOOOH 1A6EH LIN 40 3 
000011 1A73H LIN 404 OOOOH 1A76H LIN 405 P.O. BOX 579 
OOUOH lAHH LIN 406 OOOOH tA87H LIN 407 PACIFIC GROVE, CA 93950 OOOOH lA8tH LIN 408 OOOOH 1A8FH LJtj 409 
OOUOH 1A9tH LIN 410 OOOOH lA'HH llit 411 SER.# 
OOOOH lA99H. LIN "12 OOOOH U9CH LIN 413 
OOOOH 1A9fH LIN H4 OOOOH lAAlH LIN 415 
OOOOH lAABH LIN H6 OOOOH IAllfH L11~ 417 
OOOOH 1A85H LIN 419 OOOOH 1AC4H LIN 420 
OOUOH 1AD7H LIN Ul OOOOH JAOOH LJN 421 
OOUOH lAf:'tH LIN 425 OOOOH lAFlH LIN 426 
OOOOH lAFllH LIN 427 OOOOH !AFDH LIN 428 
OOOOH 1802H LU U9 OOOOH IBOJH LIN 430 
OOUOH lBOCH LIN HJ OOOOH lBllH LIN 432 
OOOOH 18lbH LIN 433 OOOOH llHiiH LIN 434 
OOOOH l820H LIN HS OOOOH 1U25H LIN 436 
OOOOH 182AH LYN 437 OOOOH 182fH LIN 08 
OU OOH 1814H LIN 439 OOOOH lll39H LIN HO 
OOUOH 183fH LIN Ht OOOOH llH3H LIN HZ 
000011 1848H LIN 443 OOOOH 184DH LIN 444 
OOOOH 1115lH LIN 445 OOOOH 1d51H LIN 446 
OOOOH 185CH LIN H7 OOOOH l861H LIN H8 
OOOOH 1866H LUI 449 OOOOH 186BH LIN 450 
OOOOH 1870H LIN 451 OOOOH 1813H .LIN 4S2 
OIJOOH ltll5H LIN 453 OOOOH 181AH LIN 4H 
000011 187fH LIN 455 OOOOH 1889H LW 4~6 
OOOOH lbCOH LIN 457 OOOOH 18C3H LIN 4S8 
OOUOtl 18C5tl LI.II 459 OOOOH taC8H LJN 462 
OU OOH 1802H LIN 't63 OOOOH 18D1H LIN 't64 
OOOOH 1807H LIN H5 OOOOH !BECH LIN 466 
OOOOH 18F3H LIN 467 OOOOH lbFEH LJN 469 
OOOOH lLOlH LIN 470 OOOOH 1C05H LIN 471 
OOUOH lCOlH LIN 473 OOOOH lCOEH LIN 4H 
OOOOH 1Cl3H LIN 4 75 OOOOH 1Cl6H LIN 476 
OUUOl1 1L18H LIN 478 OOOOH 1C18H LIN 419 
OOOOH HOtH LIN 480 

J.N~JIU161 SYMBOLS AND LINES 
OUUOH 2136H SYH MEMORY OOOOH 1C36H SYK Al TT ABLEP TRS 
OOOOH 1C46H SYH AL Tl TAB UOOOH 1C56H SY It ALT2TAB 
OOOOH 1C66H SYH ALT3TAB OOOOH 1C76H SYH ALTHAB 
OOUOH 1L86H sYK ALT5TAB OOOOH 1C96H SYH ALT6TAR 
OU OOH ltA6H SYH ALT7TA6 OOOOH 1CB6H SYH AL TBTAB 
OOOOH 1CC6H SYM INSTR TABLE OOOOH 1C20H LIN 17 

MEMORY MAP OF HOOULE DISLNK86 
RtAO FROM FILE DIS86.LNK 
WKITltN TO FILt 0IS86.A8S 

!>f~JtENT ltAP 



START STOP Lt NG TU !IL !Gu ,j!';i'\[ cuss 

UUUOUH OOOOOH c OOOIH G llATS IHTS 
OOUOOH OlClFH lC 20 II G LODE COOt: 
OIC.2UH 01H511 02 A6 Ii " L'JNS T CiHl)f 
01 tC6H OLOC9H 020411 w DATA )A J.\ 
02UOOH 02105H 003611 G ??SEG 
02106H 02135H 0030H w STACI< SUCK 
02136H 02136H OOOOtl w HE 110RY HE 110 RY 

GRUUP MAP COPYRIGHT ei 1981.1982, 1983 
DIGITAL RESEARCH 

ADDRESS GROUP OR SEGIHNT NAME 
P. 0. OOX 579 UUUOOH CGROUP 

coot: PACIFIC GROVE, t.A 93950 
UUUOOH DGROUI' 

OATS SER.# 
CONST 
DATA 
STALK 
Mf:HORY 



-
Pl/M-H6 COMPiltR ASSEMBLE~ FOi 00f86 

1S1S-ll PL/M-86 vz.o COMPILAflON Of MOOULE oor~s~ 

OBJECT MODULt PLACtO IN ASS86.JBJ 
COMPILER INVOKtO BY: PLM36 ASS86.PLM OEBUG XRcf PAG~~IOfH(100) 

$titlec•assembler for ddt86•) 
$date(6/15/8ll 
$compact 

S/JS/lll 

1 

2 

$optimize(2) 

ddtasm: do; 
COPYRIGHT© 1981, 1982, 1983 

DIGITAL RESEARCH 
1 

3 1 

1 

5 1 
/ 

6 1 

1 1 

declare 
logical literally •byta•, 
true literally ·1·, 
false literally •o•, 
tab literally •09h•, 
er literally •odh·, 
lf literally •oah•; 

declare 
tab$ptrs (5) address external, 
nops (5) byte external, 
opn$in (6) byte external, 
optab (~80) byte external; 

declare 
token (32) byte, I• ASCII token •I 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

token$word address at C.token)1 I• used for word compares •I 
token$len byte, I• nu.ber of chars ln token •I 
token$type byte, I• number, string, or delimiter •I 

strlng$type literally ·o·, 
number$type literally •1• 1 
deli•$type literally •2•, 

tokenSvalue address, I• value if token$type = number •I 
next$ch byte; I• next char of input stream •I 

declare 
assem$ptr pointer, 
assem$offset address at C.assemSptr) 1 
assem$seg•ent address at C.assemSptr+2)1 
assem$byte based assemSptr byte; 

declare 
seg$reg (8) byte EXTERNAL, 
regl6 (16) byte cXfERNAlt 
reg8 (16) byte EXTERNAL, 
base$reg <•> byte data c·ex·, ·ep·), 
index$reg <•>byte data c·sr·. ·01·1; 

declare 
op$base address, 
CoPlt op2, op based opSbase) structure C 

seg$rey$num byte, 
reg$nu11 byte, 
base$reg$num byte, 

-



Pl/K-86 tOHPiltR ASSE~OLf~ FOk UDJAb 6/15/IJl 

8 

9 

10 

11 
12 

13 
H 

1 

1 

l 

l 
2 

1 
2 

., 

lnd•xSreJSnum Lyte, 
seg$reoStype logical, 
reg$16$type logical, 
re9$8$type logical, 
num$type logical, 
acc$type logical, 
null$type logical, 
far$type lo~ical, 
mod$rm$type logical, 
.. sbit byte, 
b111$prefix byte, 
sub$type byte, 
sew$value address, 
value address); 

op.sub$types 

1 reg8 
2 regJ6 
3 Cnu111l 
~ [pointer regJ 
S [index reg] 
6 [point er reg • index reg] 
1 nu• [pointer reg] 
8 nu• [index reg] 
9 nu• [pointer reg • index reg] 

COPYRiGHT o 1981.1982. 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PAclFIC GROVE, t:A 93950 

s~.#~~---~~~ 

declare 
prefix (3) byte, 
nprefix byte, 
seg$prefix$flag byte, 
lock$flag byte, 
rep$flag byte; 

declare 
mod$bl ls byte, 
rey$blts byte, 
r111$bit s byte, 
op$type byte, 
111nemonic$lndex byte, 
lnstr$1 byte, 
di5p$len byte• 
dtsp$111ord address; 

declare 

I• UP to 3 prefixes •I 
I• number of prefixes •I 

I• nuaber of byte5 in optional disp field •I 
I• value of optional dlsp field •I 

delimiters C•> byte data c·,·, •:•, .... , er, • ·, tab)~ 
left$bracket byte data c·r·>, 
right$bracket byte data c·1·>. 
num$delias literally '(length (delimiters) • 2>•; 

go$ddt: procedure external; 
end go$ddt; 

I• return to assem loop in ddt on error •I 

ddt$set: procedure Cassem$offt b) external; 
declare asse111$off address, b byte; 

? 



- - -
PL/M-86 COMPILER ASSEH~LEH FO~ O~TB6 5/1~/dl 

16 
17 

18 
19 

20 
ll 
22 

23 
lit 
25 

26 
l1 
l8 
29 

30 
:n 
32 
n 

H 
35 
36 

31 
38 
39 
40 
'tl 

5 3 
!:lit 
55 
56 
58 
!»9 
60 
bl 
62 

2 

1 
2 

1 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 
2 

I 
2 
2 
2 

1 
2 
2 

1 
2 
2 
2 
2 

1 
2 
2 
2 

1 
2 
2 
2 

1 

2 
2 
2 
3 
3 
J 
3 
2 
2 

end dd Use t: 

ddtSgelline: procedure P.xternal; 
end ddlSgetline; 

conin: proceoure byte external; 
end conin; 

conout: procedure (b) ~xternal; 

declare b bytei 
end conout; 

printm: procedure (a) EXTERNAL; 
declare a address; 
end prlntmi 

crlf: procedure: 
call conout (er>; 
call conout Clt>; 
end crlf; 1 

getline: procedure; 
call ddtSgetline; 
nextSch = o; 
end oetllne; 

PrintSword: procedure Ca> EXJERNAL; 
declare a address; 
end prtnUword; 

error: procedure: 
call crlf; 
call conout c·1·>: 
call goSddt; 
end error: 

ambig: procedure; 
call Print• C.Ccr,lt,•a•blguous 
call go$ddt; 
end ambtg; 

checkSambtg: procedure: 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

operands·n; 

if (opl.wSbll and op2.wSbit) 
lf Copl.wSbit xor op2.~$blt> 
end checkhmbig; 

Offh then call amblgi 
1 then call error; 

compare: procedure Ca, b 1 cl logical; 
I• should be able to replace this with a PL/M builtin •I 
declare Ca, b) address, c byte; 
declare al based a byte, bl based b byte; 
do while Cc := c - 1) () 255; 

end; 

if al <> bl then return false; 
a = a • l; 
b=b•l; 

return true: 
end compare; 

- .... .... 



PL/M-U6 COMPILER ASSEMBLER FO~ O~TR6 6115/tl 1 

td 1 
64 2 
65 2 
66 2 
67 3 
69 3 
10 2 
11 2 

12 l 
73 2 
14 2 
75 ,2 

76 1 
11 2 
-,0 2 
80 l. 
111 2 

112 I 
u 2 
114 2 
115 2 
86 2 
IH 2 
89 2 
90 j 

'.11 3 
92 l 
91 j 

'.14 3 
'.15 4 
96 4 
'J 1 5 
'.18 5 
99 5 

100 4 
l 01 5 
102 5 
104 5 
105 5 
106 4 
107 4 
108 l 
109 j 

110 4 

112 4 

, ................................. , 
I• •I ,. 
'* , ............•.................... , 
delimiter: procedure Lb) logical; 

declare b byte; 
declare f bylei 
do i = 0 to num$Jelims - l; 

if delimiters Ci) = b then return true: 
end; 
return fal.sei 
end delimiter; 

number: procedure Cb) logtcali 
declare b byte; 
return Cb - •o• <= 9) or Cb - •4• <= 5); 
end number; 

hex: procedure Cb) byte; 
declare b bytei 
if b - ·o· <= 9 then return b - •o•; 
else return b - 'A' ~ 10; 
end heJCi 

get$token: procedure; 
declare numeric logical; 
token$value = o; 
numeric = truei 
token$len = o; 
if neJCt$ch = 0 then next$ch = conini 
do while truei 

token Ctoken$len) = neJCl$ch; 

COPYRIGHT o 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, l:A 93950 

SER.# ______ _ 

if (token$len := token5len ~ 1) >= length (token) then 
call errori 

if delimiter Cnext5ch) then 
doi 

if token$len = 1 then 
doi 

end; 
else 

end; 
return: 

end; 
if numeric then 

doi 

token$type = delimStypei 
next$ch = o; 

to~en$len = token$len - li 
if numeric then tokenStype = number$type; 
else tokenStype = strinqStype; 

if number (nextSch) then tokenSvdlue = 
shl CtokenSvalue,4) or hex Cnext$ch)i 

else numeric = false; 

;> .\ (; :: 4 



- -
PL/K-B6 COMPILtR ASSE~SLER ~OR 00186 

113 4 
114 3 
115 3 
116 2 

117 1 
118 2 
119 3 
120 3 
122 3 
123 2 

124 1 
125 2 
126 2 
121 2 
128 2 
129 2 
130 2 
131 3 
132 3 
lH 4 
134 4 
135 4 
1J6 j 

131 3 
138 2 
139 2 

l'tO 1 
141 2 
l't2 2 

l 't 3 1 
144 2 
l't5 2 

146 I 
l't1 2 
14B 2 
l't9 3 
BO 3 
1~1 3 
l!i 2 2 
1~3 2 

IH 1 
155 2 
1~6 2 
157 j 

1~8 3 

ehd; 
next$ch = conin; 

end; 
end get$token; 

get$real$token: procedure; 
do while true: 

call get $token; 
if tokeh (0) <> • • and token (0) <> t~b then return: 

· endi 
end get$real$token; 

., ................................... , ,. ., 
I• operand scanning procedures •I 
I• •I , .....•............................. , 
look$up$reg: Procedure Creg$tab$ptr, tab$leh 9 reg$num$ptr) logicali 

declare Creg$tab$ptr 9 reg$nu•$ptr) address; 
declare reg$word based reg$tab$ptr address; 
declare reg$num based reg$num$ptr byte; 
declare tab$len bytei 
declare l bytei 
do i = 0 to tab$len - 1; 

if tokeh$word = reg$word then 
do; 

regSnt1m = l; 
return truei 

eh di 
reg$tab$ptr = reg$tab$ptr t li 

end; 
return false; 
end lookSupSregi 

check$base$reg: procedt1re logicali 
return lookSupSreg C.base$reg1 2, .op.base$reg$num)i 
end check$base$reg; 

check$index$rey: procedure l~gical; 
return look$up$reg c.tndex$reg, 2, .op.lndex$reg$num); 
end check$lndexSreo; 

check$seg$reg: procedure logical; 
if lookSup$reg C.seg$reg1 4, .op.segSreg$num) then 

do; 
op.seg$reg$type 
return true; 

end; 
return false; 
end ·check$segSregi 

true; 

check$reg$8: procedure logical: 
if look$up$reg C.reg$8, 8, .op.reg$num) then 

do; 
op.reg$B$type, op.modrm$type = true; 
if op.reg$num = 0 then op.accStype = truei 

-
~11 '..101 

- -
COPYRIGHT© 1981, 1982, 1983 
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PACIFIC GROVE, CA 93950 
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-



PL/M-116 tOHPILER ASSEMBLEK fO~ OOJH6 611 )/dl 

160 3 
161 3 
162 3 
163 3 
164 2 
16!» 2 

166 1 
167 2 
168 2 
169 3 
110 1 
112 3 
113 3 
lH 1 
115 3 
116 2 
111 2 

118 1 
119 2 
1110 l. 
181 3 
1113 3 

1117 3 
1118 2 
1119 l. 

190 1 
1 <J1 2 
192 2 

l'.13 1 
194 2 
l'J5 2 
196 2 
197 2 

198 1 
l'J9 2 
l.01 2 
202 2 
203 2 
l04 2 
205 2 

206 1 
207 2 
208 3 
209 3 
210 l 
211 4 
213 4 
214 4 
215 3 
211 3 

en di 

op.sub$type = l; 
op.wl>bit = o; 
return true: 

return fal:-.e; 
end check$re~$11; 

check$reg$16: proce~ure logical: 
if look$upireg c.reg$16t 8, .op.reg$nuru) then 

do; 
op.reg$l6$tyPet op.modrm$type = true9 
if op.regSnum = D then op.acc$lype = true: 
op.sub$t11pe = 2i 
op.w$bit = I; 
return true; 

end: 
return falsei 

OOPYRIGHT o 1981.1982, 1983 
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end check$reg$16; 
SER.#-------

check$bw$preftx: procedure logical; 
if tokenStipe = strtngStype then 

do; 
lf token$word = •ys· then op.bw$prefix = o; 
else lf token$word = •ow• then op.bw$preflx 1; 
lf op.bw$preflx C> Offh then return true: 

en di 
return false: 
end check$bwSpreftx; 

check$seg$prefix: procedure logical; 
return check$seg$reg and Cnext$ch = •:•>; 
end check$seg$prefix; 

setSpreftx: procedure (b)i 
declare b byte; 
prefix (npreflx) = bi 
nprefix = npreflx t 1; 
end seUpref ixi 

set$seg$prefix: procedure; 
if seg$preflx$flag then call error; 
call set$preflx (26h or shl (op.seg$re~Snu•t 3)); 
seg$preflxSflag = true; 
call getStokeni I• eat •:• *' 
op.seg$reg$type = false; I• operand ls not a seg reg •I 
end set$seg$preflx: 

getSprefix: procedure: 
do Nhlle true: 

call get$real$token; 
if token$type = dellmStype then 

do; 
if token CO> = er then op.null$type = true: 
return: 

end; 
if check$seg$prefix then C411 set$seg$preflx: 
else if check$bw$prefix then 
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Zl8 J 
219 4 
2ll 4 
za. 4 
2Z3 3 
224 3 
225 2 

226 1 
221 2 
u:e 2 
229 2 
230 2 
4.Ul 3 
2J2 3 
233 3 
2:H 4 
2.J!J 4 
236 4 
231 4 
238 3 
239 3 
240 It 
Hl It 
242 It 
2't3 3 
2H 3 
2"5 2 
246 2 
ZH 2 
Z·U l 
249 3 
251 3 
252 2 
2!>3 2 

2H l 
255 2 

2!16 2 
257 2 
258 2 
260 2 
262 2 
264 2 
266 l 
267 2 
Z68 3 
269 3 
no l 
211 It 
212 It 
213 4 
2H It 
275 J 
216 3 
217 4 

do; 
if op.w$bit <> Offh then c~ll error; 
else op.w$bil = op.bw$prefixi 

else return; 
end; 

f• must not be a pref ix */ 

end !,letSprefix; 

regSindirect: procedure Cx)i 
declare x byte; 
op.modrm$type = true; 
if checkSbaseSreg then 

doi 

end; 

ca 11 get $token; 
if token (0) = rightSbracket then 

do; 

end; 

op.modrm$type true; 
op.sub$type = 1 - xi 
returni 

else if token CO> = •+• then 
do; 

en1H 

op.subStype = 9 - xi 
call get$lokeni 

else call error; 

else op.subStype = 8 - xi 
if checkSindexSreg then 

doi 
call get$token; 
if token CO) = r(ghtSbracket then return; 

end; 
call error; 
end regSlndirect; 

getSoperand: procedure; 
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op.segSregStype, op.regSl6$type1 op.reg$8$type1 op.numStype, 
op.accStype, op.nul1Stype1 op.farStype, op.modrmStype = false; 

op.bwSprefix 1 op.wSbit = Offh; I• indeterminate *' 
call getSpref ixi 
if op.nullStype then return; 
if checkSsegSre~ then return; 
else if check$re~$8 then return; 
else if checkS~eg$16 then return; 
else lf tokenSlype = numbe~Stype then 

do; 
op.value = tokenSvaluei 
if nextSch leftSbracket then 

do; 

end; 

call getStokeni I• eat •c• •I 
call geUtoken; 
call regSlndlrect (O)i 

else lf nextSch = •:• then 
doi 

op.segSvalue = tokenSvaluei 

-
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218 
219 
2110 
21i2 
21i3 
2114 
2115 
2116 

2117 
2 li8 
290 
l'Jl 
l'JZ 
293 
2 'J4 
l95 
l'Jb 
Z'J1 
2911 
299 
300 
301 
302 
303 
304 

J05 
306 
307 
308 
309 
311 

312 
313 
3H 
Jl5 
317 
318 
HO 

321 
3l2 
3l3 
3l4 
325 
326 
3£1 
3211 
329 

4 
4 
4 
4 
4 
4 
3 
3 

2 
j 

3 
3 
j 

4 
4 
4 
4 
5 
5 
5 
4 
4 
j 

3 
2 

1 
2 
2 
2 
2 
2 

l 
2 
2 
2 
2 
2 
2 

1 
2 
2 
3 
3 
4 
4 
4 
4 

call ;Jet•token; I• e.Jt •: • Jr/ 
call oetHoken; 
if token$type <> number•tvpe then c~ll error; 
op.val~e = token$valJ2i 

end; 
else 

do; 

en di 

op.far$type = lruei 
~Olli 

else op.nun$type = true; 

if token (0) <> left$bracket then call error; 
call qet$tokeni 
if token$type = number$type then 

do; 

end; 

op.value = token$value; 
call gal$tokeni 
if token (0) = right$bracket then 

doi 
op.sub$type = 3i 
op.aodra$type = truei 

endi 
else call error; 

else call reg$indirect (3)i 

end get$operandi 

get$operand$J: procedure; 
op$base = .opt; 
call get$operandi 
call getHoken; 
if token (0) <> ·,· then call error; 
end oet$operand$li 

get$operand$2: procedure; 
op$base = .op2i 
call get$operandi 
if op.null$type then return; 
call get$tokeni 
if token (0) <> er then call error; 
end get$operand$2; 

, .................................. , 
/t •I 
I• opcode scanning procedures •I 
I• *I , .................................. , 
lookup$optab: procedurei 

declare i address; 
do i = 0 to la~t (optab) by 4; 

if optab (i) = mnenonic$index then 
do; 

op$type = opStab Ci•l)i 
instr$! = op5tab (it2); 
rey$bits = op$lab (i•3); 
return; 
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J:>O 4 
Bl 3 
332 2 
313 2 

3H 1 
B5 2 

3J6 2 
338 2 
339 2 
340 3 
Hl 3 
H2 4 
3't3 4 
H4 4 
345 3 
346 3 
H7 l 
3't8 2 

349 1 
J50 2 
3!> 1 2 
352 2 
353 3 
3!>4 3 
356 3 
J58 3 
3!>9 3 
360 4 
J61 4 
3b2 4 
363 5 
3b5 5 
Jb6 5 
367 5 
368 4 
369 4 
370 5 
312 5 
HJ 5 
374 5 
HS 4 
316 4 
311 3 
318 3 
319 2 

end; 
end; 
call error; I• snoulo ne11er Jet here •I 
end lookup$opt~b; 

11alld$mnemonic: µrocedure loJical; 
declure 

i byte, 
table$base address, 
mnemonic based table$base byte; 

lf token$len - 2 > 4 then call error; 
table$base = tab$ptrs Ctoken$len - 2); 
do i = 0 to oops (token$len - l) - li 

en di 

if compare (.token, .mnemonic, tokenSlen) then 
doi 

end; 

mnemonic$index = i + opn$in {token$len - 2); 
return truei 

table$base = table$base + token$leni 

return false; 
end 11alid$mnemonici 

get$opcode: procedure logical; 
npreflx = o; 
rep$flao1 lockSflau1 seg$pref1xSflag false; 
do Nhile truei 

endii 

call getSrealStoken; 
if token (0) = er or token (0) = ••• then return false; 
if check$seq$prefix then call setSsegSpreflxi 
else if valld$•nemonic then 

do; 

end; 

call look$up$opStabi 
lf opStype = Offh then 

doi 
tf lockSflag then call error; 
lock$flag = true; 
call set$prefix (instrSl)i 

en di 
else lf op$type = Of eh then I• repeat •I 

doi 

end; 

if repSflag then call error; 
rep$flag = true; 
call setSprefix CinstrSl}J 

else return true; I• opcode present •I 

else call error; 

end get$opcodeii 

, ...............•.......................... , 
I• •I 
I• forming and output of instructions •I 
I• •I , .......................................... , 

-
611 ~ltl PU,t: 
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I• no opcode •I 

- -
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1110 1 
3HI 2 
3112 2 
3113 l. 
3114 2 

3115 l 
3116 2 
3111 2 
3118 2 
3119 3 
3'JO 3 
391 3 
Hl 2 

3'J3 1 
3'J4 2 
395 2 
3'J6 2 

391 l 
3'J8 2 
399 2 
ltOO 2 
ltOI 2 

402 1 
403 2 
404 2 
405 2 
406 l 

ltU7 1 
't08 2 
410 2 

Hl 1 
't12 2 
'tl4 2 
H5 2 

'tl6 l 
It 11 2 
H8 2 
H9 2 
420 l 
421 4 
422 4 
423 4 
424 3 
425 4 
426 4 
427 4 
428 3 
4l9 4 
HO 4 
431 4 

putSmem: procedure (b)i 
de cl are b byte; 
call ddt$set Cassem$offset 1 o>; 
assem$offset = assem$offset t 1: 
end puUme11; 

put$prefix: procedure: 
declare i byte; 
i = o; 
do while Cnpreftx := nprefix - l) <> Offh; 

call putimem (prefix Ci)); 
1 = i • H 

end; 
end put$pref ixi 

pul$instr: procedure; 
call put$preftx; 
call Pul$•e• CinstrSl)i 
end putSinstr: 

set$lnstr: procedure (b)i 
declare b byte: 
1nstr$1 = b; 
call putUnstr; 
end setSi"str; 

putSword: procedure (a); 
declare a address; 
call put$•em Clow (a)); 

call put$mem (high Ca)); 
end puth1ord; 

set$w$bitl procedure: 
if (opt.wSblt and op2.wSbtt) 
end set$wSblt; 

setS•od: procedure; 

1 then tnstrSl 

lf op.value > 7FH then mod$b1ts, dlsp$len = l.; 
else modSbits• dispSle" = l; 
end set$•od; 

set$modrm: procedure; 
disPUen = o: 
dlspSword = op.value; 
do case op.subStype - l; 

do; I• 1 •I 
mod$blts = 3; 
rm$bits = op.regSnumi 

end; 
do; I• 2 •I 

modSbtts == 31 
rmSblts = op.reg$numi 

end; 
dol I• 3 •I 

•odSblts = o; 
rm$blts = 6; 
dlsp$len = 2; 

611 !> /l:ll 
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4J2 4 
loH 3 
'tJ4 't 
'o35 4 
1d6 5 
'tH 5 
't38 5 
4 ;j<) 5 
HO 5 

4H " 't't2 5 
4'o3 5 

""" 5 
'o45 4 
4't6 3 
4H 4 
448 4 
"4 'J 't 
't!>O 3 
'o5 l 4 
't!>2 't 
453 4 
454 j 

455 4 
456 4 
"!> 7 " 4511 3 
H'J 't 
460 " 't6l 4 
462 3 
463 " "6't 4 
465 4 
't66 3 
't67 2 

't68 l 
469 2 
HO 2 
Hl 2 
472 2 
413 2 
Hit 2 
416 2 
HO 2 

479 1 
460 2 
411 l 2 
't 112 2 
'oll 3 2 
464 2 
't65 3 
4117 3 
4118 3 

en di 

en di 
do; I• 4 •I 

end; 

if op.base$reg~num = l then 
do; 

enJ; 
else 

do; 

end; 

mod$bils "' I; 
rm$bits = 6i 
dlsp$len = ti 
disph1ord = o; 

mod$bits = o; 
rm$bits = 1; 

do; I• 5 •I 
mod$bits = o; 
rm$bits = op.indexSregSnum + 'ti 

end; 
doi I• 6 •I 

mod$bits = o; 
rm$blts = op.baseSreg$nu• • 2 + op.index$reg$numi 

en di 
do; I• 7 •I 

call set$mod; 
rm$bits = 1 - op.baseSreg$num; 

end; 
do; I• 8 •I 

call setS•odi 
r19$bits = op.lndex$reginum • 4; 

end; 
doi I• 9 •I 

call seth1odi 
rm$bits = op.baseSregSnu• • 2 • op.lndex$re~Snu•i 

end selS•odrm; 

do5modrm: procedure (opSptr); 
declare opSptr address; 
opSbase = op$ptri 
call setSmodrmi 
call put$instr; 
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call put$me• (shl Cmod$bits1 6) or shl Creg$bits1 3) or rm$bits); 
if disp$len > 0 then call put$me• Clow Cdisp$word)); 
if dlspSlen > 1 then call put$mem (htgh Cdisp$word)); 
end doh1odrmi 

modrmsw: procedure Cins 1 reg, opSptr)i 
declare Cins 1 reg) byte; 
declare opSptr address; 
opSbase = opiptr; 
lf op.modrm$type then 

doi 
if op.wSbit = Of fh then call ambigi 
tnstr$1 = ins or op.w$blli 
regSbits = reg; 

.... -



~L/M-86 LOMPILER ASSEMBLEM ~OK 0Df86 

.\119 3 
490 3 
"'JI l 
It ':12 2 

lt'H 1 
494 2 
4'J5 2 
4<J6 2 
4'J7 ;j 

4'J8 3 
It 'J 9 3 
5UO ;j 

!> Ul 2 
!>U2 2 

'.>03 1 
50.\ 2 
!>05 2 
5U6 2 
507 3 
!>08 3 
')09 3 

!> 10 2 
511 ;j 

!>12 3 
513 3 
514 ;j 

!> l!> 2 

!> 16 1 
517 2 
!>18 2 
!>19 2 

!>lO 1 

call do$moorm (op$ptr); 
eno; 

else call error; 
end moorm$w; 

modrm$16: procedure (fns, re~); 
declare (ins, reg) byte; 
if op2.modrm$type and not op2.reg$8$type then 

do i 
instrSl = ins; 
regSbits = regi 
call do$modrm C.op2)i 

end; 
else call error; 
end modrm$16i 

modregrm: procedure; 
call checkSambigi 
if opl.sub$type <= 2 then 

do; 
I• first op is register •I 

reg$bits = opt.reg$numi 
call do$modrm c.op2)i 

end; 
else 

end; 

instr$1 = lnstr$l or op2.w$bit; 
regSblts = op2.reg$num; 
call do$modrm C.opl)i 

end modregrm: 

modregrm$w; procedurel 
call set$w$blt; 
call 11odregrm; 
end modregrm$w; 

modregrm$dw: procedure; 

6/15/H Pe GE 12 
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'.>21 2 if opt.modrm$type and (opl.sub$type <= 2) then instr$! 
bit .. , 

instril or 2t I• set d 

523 2 
!>24 2 

!>l5 1 
!>26 2 
527 2 
!>Z9 2 

!>30 l 
!>31 2 
!> ;S2 l 
!>H 2 

!:d5 l 
!>36 2 
5.38 2 
!>39 2 
540 J 

call modregrm$wi 
end modregrm$dw; 

putSimmed: procedure; 
call put$mem Clow (op2.value)); 
if opl.w$bit then call put$mem (high (op2.value))i 
end put$liaiaed; 

put$immed$s: procedure; 
call put$mem Clow (op2.value>>; 
if .Cinstr$l and J) = 1 then call put$mem (high (op2.value)); 
end put$immed$si 

check$w$and$val: procedure; 
if opl~w$bit = 0 and op2.value > 255 then call error; 
if opl.w$bit = Offh then 

do; 
if op2.v~lue >= 256 then opl.wibit = 1; 

~ ~ ~ ~ ~ ~ ...... ...;; ~ j;......j ~ ~ p..;~ ~ ~ ~ ~ 
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s 't2 
!I 't3 
544 

H5 
5't6 
5't7 
S't8 
S't9 
550 

5Sl 
SS2 
!>53 
5H 
!>55 
556 

5H 
558 
!I !19 
561 
!162 

!>63 
S6't 
!165 

566 
!167 
568 

569 
510 

511 

HZ 

!118 

.3 
3 
l. 

l 
2 
2 
2 
2 
l. 

1 
2 
2 
l. 
2 
l. 

1 
2 
2 
2 
l 

1 
2 
l 

1 
2 
2 

1 
2 

2 

1 

2 
2 
2 
2 

else call ambig; 
end; 

end check$w$and$val; 

accSimmed: procedure; 
call checkSwSandSval; 
call setSwibit; 
call putHnstr; 
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call do$modra C.opl); 
call put Si mmed; 
end modrmSimmed; 

setStnstrsw: procedure Cb>; 
declare b byte; 
if op2.sub$type <= 2 then instrSl 
else lnstrSl = b or opl.~Sbtt; 
end setSinstrSw; 

b or op2.wSbit; 

check$acc$im•ed: procedure logical; 
return opl.accStype and op2.num$type; 
end checkSaccSimmed; 

che~kSIDOdrmSia•ed: procedure logical; 
return opl.modraSlype and op2.num$lypei 
end check$111odrm$im11ed; 

checkSmodrmSmodrm: procedure logical; 
return opl.modrmSlype and op2.modrm$type and not 

(opl.subStype > 2 and op2.sub$type ) 2); 
end checkSmodrmSmodrm; 

, ...................................... , ,. ., 
I• mnemonic processlnO procedures •I 
I• •I , ..........•........................... , 
lypel: procedure; 

I• 

., 
mnemonics: simple one-byte instructions 
operands: none 
forms: xxxxxxxx 

call get$operand$2; 
if op2.null$type then call put$lnstr; 
else call error; 
end type! i 

lype2: procedure; 
I• 

mnemonics: aad aam 

- - - -
~11 ~/81 
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579 
)110 
Sill 
)112 
) 113 
584 
5 ll5 
)116 

5117 

5 HO 
51l9 
590 
S91 
5 'J2 
5'H 
)94 
5'.15 

5'.16 

5 '.11 
598 
599 
600 
bUl 
602 
!>OJ 

606 
607 
608 

609 

610 
611 
612 

613 

2 
2 
2 
3 
3 
3 
2 
2 

1 

2 
2 
2 
3 
3 
3 
2 
2 

1 

2 
2 
2 
2 
3 
3 
3 

3 
2 
2 

1 

2 
2 
2 

1 

*' 
operands: 
forms: 

none 
lOIXXXXXX 

call get$operand$2i 
if op2.null$type then 

do; 

end; 

call putHnstri 
call put$mem COah)i 

else call errori 
end type2i 

type3: Procedure; 
I• 

00001010 

mnemonics: conditional jumps loopxx jmps 
operands: 1 (number) 
forms: xxxxxxxx IP-INC8 

•I 
call get$operand52i 
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if op2.num$type and (op2.value - Cassem$offset - 7eh) <= 255) then 
do; 

Cit ll put $lnst r; 
call put$mem Clow Cop2.value - Cassem$offset • 1))); 

en di 
else call error; 
end typeJ; 

tvPe4: procedure; 
I• 

mnemonics: logical shifts and rotates 
operands: 2 
forms: xxxxxxvw mmxxxr/m Cdisp-lol [disp-hil ., 

call get$operand51i 
call get$operand$2; 
if opt.modrm$type then 

doi 
if op2.reg$8$type and (op2.reg$num = 1) then 

instr$1 = Lnstr$l or 2i I• set v bit •I 
else if not (op2.num$type and (op2.value = 1)) then call error; 
call modrm$w Ctnstrl, reg$blts, .opl)i 

end; 
else call error; 
end type4i 

type5: procedure; 
I• 

•I 

mne11ontcs: 
operands: 
for111s: 

div idiv mul imul not neg 
1 
xxxxxxxw mmxxxr/m [disp-lol [disp-hll 

call get$operand$2; 
call modrm$w (instr51t reg$bits, .op2)i 
end type5i 

type6: procedure; 
I• 
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614 
61!1 
616 
617 
618 
619 

6l0 

621 

6l2 
6l3 

625 
626 

b21 
6l8 

6JO 

632 

633 

bH 

636 
6.H 
638 

6.:i9 

2 
2 
2 
2 
2 
2 

1 

1 

2 
2 

2 
2 

l 
2 

2 

2 

2 

1 

1 

2 
l 
2 

1 

•I 

mnemonics: 
operands: 
forms: 

l;is lds le,j 
2 Cregl6 1 mewory) 
xxxxxxxx mmrc~r/m ldisp-!oJ 

call get$oµerandSl; 
call get$operandS2i 

[tJiSp-hi) 

if opl.regS16Stype and op2.modrmStype Qnd (op2.su~$type > 2) then 
call mod$reg$rmi 

else call error; 
end type6; 

declare 
type$7$struc (2) structure (op$val (2) byte) initial C 

048h1 OOlh1 I• dee •I 
040h 1 OOOh>: I• inc •I 

type7: procedurei ,. 
mnemonics: inc dee 
operands: l 
forms: xxxxxreg 

xxxxxxxw mmxxxr/m [disp-lol [disp-hiJ 
•I 
call gel$operand$2i 
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if op2.reg$l6$tyPe then call set$lnstr CtypeS7$struc Clnstr$l).oµSval (0) or op2.r 
eg$nu111>; 

else call 111odrm$w COfeh1 type$7Sstruc Clnstr$1).op$val (1)1 .op2)i 
end type 1i 

type8or8a: procedurei 
if op2.seg$reg$type then call setStnstr (type$8$struc {1nstr$l).op$val (0) or 

shl (op2. seg$reg$nu11 1 j)) i 
else if op2.reg$16Stype then call setSinstr Ctype$8$struc Cinslr$l).op$val Cl) or 

op2.reg$num); 
else call modrm$16 Ctype$8$struc C1nslr$1).op$val (2) 1 

type$8$struc Cinstr$1).op$val (3)); 
end type8or8ai 

decl<tre 
type$8$struc (2) structure (opSval (4) byte) initial C 

07h1 58h, 
06h, 50h, 

typeB: procedure; ,. 
mnemonics: push 
operands: 1 

Bfh• OOh1 I• pop •I 
0ffh 1 06h); I• push •I 

forms: xxxSRxxx 
xxxxxreg 
xxxxxxxx mmxxxr/m [disp-loJ [disp-hil ., 

call get$operand2i 
call type8orilai 
end typeSi 

lype8a: procedure; 

'* 

- -
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640 
641 
643 
b't4 

6't5 
646 
6"7 
6't8 
649 
6!>0 
6!>1 
6!>2 
6~d 

6!>4 
6!>5 
6!>6 
6!>7 
6!>8 
6!>9 
boO 
661 
662 
bb3 
664 
665 
666 
bbl 
66Q 
610 
611 

612 

673 
614 

6/5 

........ 

2 
2 
2 
2 

1 
2 
2 
2 
l 
2 
3 
] 
j 

2 
2 
j 

3 
] 

4 
4 
4 
4 
4 
4 
4 
j 

3 
2 
2 
2 

1 

2 
2 

1 

.. -··-· 

mn em on ic s: pop 
operands: 1 
forms: xxxSRxxx 

xxxxxxxx mmxxxr/m fdi~p-lol [df sp-hi] 

*' call get$operand2; 
if op2.seg$reg$type and (op2.seg$reg$num 
else call type8or8a; 

l} then call error; 

end type8ai 

type9or10: procedur~ (type); 
declare type byte; 
call getSoperandSli 
call get$operand$2i 
if check$acciirumed then 

do; 

end; 

instr$! = instrSl or 4; 
call acc$immedi 

else If check$modrm$immed then 

in~lr$1 

if type 
do; 

80h; 
9 then 
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lf op2.value < 80h or op2.value >= Off80h then 
instrSl = instr$! or 2; 

call check$w$and$val: 
call set$w$blt; 
call do$modrm C.opl); 
call put$1•med$s; 

end; , 
else call modrm$immed; 

en di 
else if check$moarm$modra then call modSregSrmSdw; 
else call error; 
end lype9nrlO; 

type9: procedure; 
I• 

mnemonics: add adc cmp sub sbb 
operands: 2 
forms: xxxxxxxw data-lo data-hi (if w=l) 

xxxxxxsw mmxxxr/m (disp-loJ [disp-hil data-lo data-hi (if sw: 
01) 

xxxxxxdw mmregr/m [dlsp-lol [dlsp-hil 
*I, 
call type9orl0 (9); 
end lype9; 

typelO: procedure; 

'* mnemonics: 
operands: 
forms: 

itnd or xor 
2 
xxxxxxxw ditta-lo data-hi llf w=l> 
xxxxxxxw mmxxxr/m [disp-loJ [dlsp-hll data-lo 

) 

............ ......... ~ ~ ~ c· . -, 
~ 

{ 

~ ~--

data-hi Clf .. =I 

~ ~ ~ p....~ ,...._. 
~ ~ ~ 
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616 
611 

618 

679 

680 
681 
682 
6111 
6 li't 
685 
686 
687 

6118 
689 
6'JO 
6'Jl 
692 

6'J't 
695 
6'J6 
6'J7 
698 
6'J9 
7UO 

701 
702 
JU] 
1 U't 
705 
706 
TUT 
708 
JU9 
110 
711 

112 
JU 
1H 
115 
111 
118 

l 
2 

l 

l 

l. 
2 
2 
l 
l 
3 
l 
2 

1 
l 
2 
2 
l 

] 

't 
't 
't 
j 

2 
2 

l 
2 
2 
l 
2 
l 
] 

] 

3 
2 
2 

l 
2 
2 
2 
l. 
2 

xxxxxxdw mmreJr/m [Jis~-lol Caisp-hiJ ., 
call lype9orl0 Cl~); 
ena typelO; 

declare typellJstruc Cl) structure Cop$val (2) Lyle) initial C 
Oe8ht 2t I• call •I 
Oe9h, 't); I• jmp •I 

typell: procedure; 
I• 

•I 

mnemonics: call jmp 
operands: l 
forms: xxxxxxxx IP-INC16 

xxxxxxxx •mxxxr/m Cdisp-lol [disp-hil 

call get$operand$2; 
if op2.num$type then 

call set$1nstr Ctyµell5struc Cin£tr$1).op$val CO>>; 
call putSword (op2.value - Cassem$offset + 2)); 

end; 
else cqll modrm$16 (0ffh 9 type$ll$struc Cinstr$l).op$val Cl>>; 
end typell; 

type$int: procedure; 
call get$operand$2; 
if op2.nu•Stype and (op2.value <= 255) then 

do; 

end; 

if op2.value = 3 then call set$1nstr (Occh); 
else 

call set$lnstr CO~dh); 
call put$me• Clow (op2.value)); 

encU 

else call error; 
end typeUnt; 

lype$esc: procedure; 
call get$operandSl; 
call get$operand$2; 
if opl.numStype and (opl.value ( 6't) and op2.modrm$type then 

do; 

end; 

instrSI = instrSl or shr Clow (opl.value>1 3); 
rey$bits = low (opt.value) and 7; 
call do$modrm c.op2); 

else call error; 
end type$esc; 

typeSretSretf: procedure; 
opSbase = .op2; 
call get•operand; 
if op2.null$type then call set$instr CtnstrSl or 1); 
else if opl.nu~Stype tnen 

do; 

-
6/1~/ol p ,\(;1: J 7 
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119 3 
JlO 3 
7£1 j 

122 2 
123 2 

124 l 
1£5 2 
7£6 2 
128 2 
7£9 2 
l:SO 2 
l.H 2 
732 2 
lH 3 
7J4 j 

B5 3 
B6 2 
n1 l 

138 I 
139 2 
740 2 
Hl 2 
JH 2 
145 2 
l't6 2 
1"1 2 
1't9 2 
1':>0 2 
1':>2 2 

1 !>3 l 

1 ':>'t I 
1':> 5 2 
1':>6 2 
1':> 1 2 
1!18 3 
1':>9 3 
160 3 
761 3 
162 2 
163 2 

164 1 
lb5 l 
lb6 2 
161 2 
lbB l. 
lb9 3 
110 3 
111 3 
112 2 
713 2 

call P&JtHnstrl 
call putiworJ (op2.valu~); 

etidi 
else Cull t:rror; 
etid typ~$retiretf; 

type$iti: procedure; 
call get$operand$ll 
if not opl.acc$type then call errori 
call get$operand$2; 
if op2.reg$16$type and (op2.reg$num = 2) I• DX •I then 

call set$fnstr Cinstr$1 or 8 or opl.wSbit); 
else if op2.num$type and (op2.value <= 255) then 

call Plll$instr; 
call PlllSmeru Clow (op2.value))I 

ena; 
else call errori 
end type$ in; 

type$out: proced&Jre; 
declare temp byte; 
call get$operand$J; 
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if opl.reg$16$type and (opl.reg$num = 2) I• OX •I then temp 1; 
else if opl.num$type and (opt.value <= 255) then temp = o; 
else call error: 
call get$operand$2; 
if not op2.acc$tyPe then call error; 
call put$mea (instr$1 or shl (te•p,3) or op2.w$bit); 
if temp = 0 then call put$aem Clow (opt.value)); 
end type$out; 

declare cjstruc (2) structure (op$val (2) byte) initial ( 
09aho 3t I• callf •I 
Oeaht 5)i I• jmpf •I 

type$callf$jmpf: Procedure: 
call get$operandi2; 
if op2.far$type then 

do; 

en di 

call set$instr (cjstruc Cinstr$l).op$val (O))i 
call pul$word Cop2.value); 
call put$word (op2.segivalue); 

else call modrm$t6 COffht cj$struc Cinstr$1).op$val (l))j 

end type$callf$jmpf; 

typeitest: procedure; 
call get$operand$li 
call get$operand$2i 
if check$acc~immed then 

doi 

etid; 

instr$1 = Oa8h; 
call accSimmed; 

else if check$modrm$immed then 
doi 



- - - - - -
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rt4 3 
115 j 

116 3 
111 2 
118 l. 
119 3 
lllO 3 
181 3 
182 2 
783 2 

184 1 
185 2 
186 2 
181 2 
188 2 
189 2 
190 2 
7'H 3 
792 3 
193 3 
l'H 2 
195 2 

796 1 
191 2 
198 2 
799 l. 
800 2 
801 3 
802 j 

803 3 
804 3 
805 2 
806 2 
807 3 
808 3 
809 j 

810 3 
811 2 
812 2 
813 3 
814 3 
815 j 

lll6 3 
817 2 
818 2 
Ill 9 3 
820 3 
8£1 3 
1122 3 
823 2 
824 2 
825 3 
8l6 3 
827 4 
828 4 

end; 

instr$1 = Of6hi 
call modrm$immedl 

else if check$moorm$modrm then 
do; 

end; 

call setSinstrSw CB~h)i 
call mod$reg$rm; 

else call error; 
end type$test; 

type$xchy: procedure; 
call getloperand$li 
call get$operandS2i 
if opl.accStype and opl.w$bil and upL.reySl6$type then 

call set$instr (90h • op2.reg$num); 
else if check$modrm$modrm then 

do; 

end; 

call set$instr$w (86h); 
call modregrm; 

else call error; 
end ty pe$x chg; 

type$mov: procedure; 
call get$operandSli 
call get$operand$2i 
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if opl.seg$reg$type and op2.aodrm$type and not op2.reg$8$type then 
do; 

en di 

instrSl = 8eh; 
reg$bits = opl.seg$reg$numi 
call doSmodrm C.op2); 

else if opl.modrmStype and not Copl.subStype 1) and op2.seg$rey$type then 
do; 

endl 

instr$! = 8ch; 
re~Sbits = op2.segSreg$nu•; 
call doSmodrm C.opl)I 

else if opl.accStype and op2.modrm$type and (op2.subtype 
do; 

end; 

instr$! = OaOh or opl.w$blt; 
call put$instr; 
call putSword (op2.value); 

else if _op2.acc$type and opl.madrmStype and (op1.sub$type 
do; 

end; 

instrSl = Oa2h or opZ.w$bili 
ca 11 put '$instr; 
call put$word (opt.value); 

else if checkSmodrmSimmed then 
do; 

if opl.sub$type <= 2 then 
uo; 

3) then 

3) then 

call setSinstr CObOh or shl Copl.wSbit, 3) or opl.reg$num}i 
call put$lnuned; 

-
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8l9 " 
BJO J 
831 I; 

832 " 833 " llH 3 
835 2 
836 2 
DH 3 
1138 3 
839 3 
8'90 2 
ll'tl 2 

8'92 I 
8'*3 2 
8't't 2 
81;5 2 
81;6 2 
8't7 2 
81;8 2 
81;9 2 
850 2 
851 l 
852 2 
1153 2 
854 3 
8!>6 3 
857 " 858 I; 
8!>9 " 860 I; 

Ubl I; 

862 .\ 
863 " 8blo " 865 I; 
866 I; 

867 .\ 
868 I; 
869 I; 

870 I; 

871 I; 
812 I; 

873 I; 

8H I; 
875 .\ 
876 I; 

IU7 I; 

1178 " 819 I; 

8110 3 
BUI 2 
8112 2 
883 2 

end; 

entJi 
else 

do; 

end; 

instrll :: Oc6h; 
call modrm$immed; 

else if checklmodrmimodra then 
doi 

instr$! = 88h; 
call modireglrs$Jw; 

end; 
else call error; 
end type$mov; 

asm: procedure Cloe) address public: 
declare loc pointer; 
assem$ptr = loc; 
call crlt; 
call print$word Cassem5seoment); 
call conout c•:•>; 
call print$word Cassem5offset>I 
call conout c• •); 
call oetUine; 
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op$base = .opt; I• must be set for prefix scan •I 
lf get$opcode then 

do; 

end; 

if op$type > 21 then call error; 
do c1ue optypel 

end; 

call error; 
call typeU 
call type2; 
call type3; 
call type.\; 
call type51 
call lype6; 
call typel; 
call type8i 
call lype9; 
cdl typelOi 
call typellt 
call lypeUntl 
call type$esc; 
call type$ret$relf i 
call type$in I 
call t'ype$out; 
call type$callf$jmpf; 
call lype$testt 
call type$xchg; 
call type$movl 
call type8ai 

else call put$preflxi 
return assem$off~et; 
end asm; 

I• may be prefix without opcode •{ 
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lltl't end ddt;;sm; 

~pjM-'EG ~·o v.!J 
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PLIM-H6 COMPILER AS !)£'Mill [I{ FOR OrlTB6 6/ l'.J/IH i'.~ cc u 

CRUSS-Rl:fERENCI: LISTING 
-----------------------

Dl:FN AODR SIZE NAl'IEt ATlRIIlUTLS, AN[) REhRENCES 
--------------------------------

H OOOOH 2 A. . . . WORD PARAMl:HR 35 
!>2 0008H 2 A. . . W:JRD PARAMETER AUTOMATIC 53 5't 56 Sil 

23 OOOOH 2 A. WORD PARAMETER 24 
COPYRIGHT© 1981.1982.1983 . . DIGITAL RESEARCH 402 0004H 2 A. . . WORD PARA.'IETtR AUTOMATIC 403 404 405 

54 OOOOH 1 Al . BUE BASCO CA) 56 P. o. ecx 579 
545 09CAH 17 ACCIHHED PROCEliJRI: SJAC:K=OOI6H 652 710 PACIFIC GROVE, l-A 93950 1 0008H 1 ACCTYPE. IHTE UHBERCOP) 159 111 255 

1 0008H 1 ACCTYP E. . . . . . BYTE HE MBERCOP 2) HI 817 SER.# 1 0008H 1 ACCH'Pt:. BYTE Hl:MBERCOP I> 564 1U1 181 811 
42 0031H 15 AH BIG. . . . . . . PRDCl:llURE STACK=0006H 48 486 542 

842 OHBH 248 ASH. . . . . PROCE[)URE WORO PUBLTL STACK= OOJ6H 
.5 OOOOH 1 ASSEHBYTE. . BYTE BASEOCASStHPTK) 

13 OOOOH 2 ASSEHOfF . . WORD PARAMETER 14 
5 0002H 2 AS SE HOFF SET. WORD AT 382 383 589 592 684 848 882 
5 0002H 4 ASSEHPTR . . POINTER 5 844 
5 0004H 2 ASSEHSEGHENT . . . WORD AT 846 

12 OOO'tH 1 B. . . . . . . BYTE PARAHEH.R AUTOMATIC 73 14 
52 0006H 2 B. . . . . . . . . WORD PARAMETER AUTOMATIC 53 H 56 59 

13 OOOOH 1 8. . . . . BYTE PARAMETER 1't 
557 OOO'tH 1 e. 6YTE PARAltEHR AUTOMATIC 558 560 561 

63 0004H 1 B. . . . . . 6YTE PARAHHER ALITOHATIC 6'\ 67 
397 OOO'tH 1 B. . . . BYTE PARAH ET ER AUTOMATIC 398 399 

20 OOOOH 1 B. . . . . . . BYTE PARA!1ETER 21 
380 0004H 1 a. . . . . . BYTE PARAMETER AUTO HA TIC 381 382 

76 0004H l B. . . . BYTE PARAMETER AUTOMATIC 11 78 19 80 
193 0004H l B. . . . . . BYTE PARAMETER AUTOMATIC 194 195 

5't OOOOH 1 Bl BYTE BASED CB) 56 
6 OOOOH 4 BASEREG. . . . . . BYTE ARRAYC't) llATA Hl 
7 0002H 1 BASEREGtWM • BYTE KEMBERCOPZ) 
7 00(12H 1 BASEREGNUM • BUE MEMBERCOP 1) 

l 0002H 1 BASEl(EGNUH • BYTE HEHBERCOP> 141 "3't 't52 456 464 
1 OOOOH 1 BWPREF J.X . . . . . BYJE llEMBERCOP2) 
7 OOOOH 1 BWPREF IX . . BYTE MEMBERCOPl) 
1 OOODH 1 BWPREFIX . . BYJE llEHBER(OP) lll2 lh 185 221 256 

!>2 0004H 1 c. . . . . . BYTE PARAMETER AUTOMATIC 53 55 
563 OAllH 12 CHtCKACCJMMEO. . . PROCE!lURE BYTE srACK=0002H 649 767 

46 0040H 33 CHECKAMIHG • . . . PRDCE!llJRE STACK=OOOfH 50't 
HO OlFIH 23 CHECKBASEREG . . . PROCl:l>URE BYTE STACK=OOOCH 229 

I 178 02E3H 62 CHECKBWPREFIX. • . PROCl:OURE BYTE ST ACK= 0002H 211 
l'tJ Ol08H 23 CHECKINDl:XREG. . . PROCE!)LIRE BYTE srACK=OOOCH H6 
566 OAlOH 12 CHECKMOORMIMHED. . PROCEDURE BYTE STACK=0002H 654 112 823 
569 0A29H 42 CHECK~OORMMOORM. . PRDCl::)URE BYTE STACK=0006H 668 111 789 

835 
166 0295H 18 CHECKREG16 . . . . PROCEDURE BYTE STACK•OOOCH 264 
154 0247H 78 CHECKHGU. . . . . PROCl:llURE BYTE STACK=OOOCH 262 
190 0321H 22 CHECKSEGPRt:FIX • . PROCEDURE BYTE SJACK=OOlOH 215 356 
146 OllfH 40 CHE:CKSt:GREG. . . . PROCl:!llJRE BYTE STACK=OOOCll 191 260 

~·····~ 
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535 099AH 't8 CHlCl(Wi<'lUVJ;l PROCtflURi: ST i\':K =O 00 EH 546 :>52 661 
753 OOIEH 4 CJSTRUC. . . . . . STRU..:TURE ARk,H(2) I.H fl :.L 758 76£ 

5£ 0061H 45 COMPARI:. P;lOCtl>lJRE :.IYTE STAGK=OUOilH 34 0 
111 OOOOH CON IN • . PROCEDURE ttYTE EXTLRNAL{IO) STACK=OOO'.lti !lfl 

114 COPYRIGHT e 1981, 1982, 1983 lU OOOOH car.our . PROCElJRE EXTtHNAU 11) STACK=OOOOH L1 LB 
39 841 849 DIGITAL RESEARCH 

2 CR . . . LHERALLY 10 21 43 211 318 35't P. 0. BOX 579 26 0002H 17 CRLF • . . . . . . PROCEJURE STACK=00061i 38 845 
PACIFIC GROVE, CA 93950 1 000211 ODTASH • PROCt[)iJRE STACK=OOOOH 

16 OOOOH DOTGETLINE . PROCEDURE EXTfttNALC 9) STACK•OOOOH 31 
SER.# 13 OOOOH DOTS ET . . . PROCtDURE EXTERNAL(8) STACK=OOOOH 382 

63 008EH 46 DELIMITER. PROCl:llURE BYTE STACK=OUO'tH 93 
10 OOOBH 6 OELIIHTERS • BYTE ARRAYC6) DATA 66 67 

4 DELIHTYPE • . LITERALLY 97 209 
9 0078H 1 DISPLEN. BYTE 413 4 l't 417 431 438 'tH H6 
9 OOOBH 2 OISPWORO WORD 'ti 8 439 H5 477 

't68 0859H 74 OOHODRH. PROCEil URE STACK=0018U 489 499 508 513 
554 663 708 803 809 

37 0020H 11 E:RROR. . . . PROCE:OURE STACK=OOOAll !>O n 200 220 
243 252 281 289 300 HO 319 H2 H7 36't 
Ht 377 491 5 01 5.H 51b 585 59't 604 607 
618 642 610 699 710 722 121 13b 745 148 
182 794 840 855 857 

2 FALSE. . LITERALLY 57 70 112 138 152 164 116 
188 204 255 347 J!) l 355 

7 OOOAH 1 FAR TYPE. . . BYTE MEHBERCOPO 
1 OODAH 1 FARTYPE. BYTE MEMBERCOP2) 756 
1 OODAH 1 FARTYPE. BYTE MEMBERCOP> 255 :.!OJ 

JO 0013H 13 GETLINE. . . PROCEi>JRE STACK"' 0004H 850 
3't9 066EH 126 GETOPCOOE. . PROCEil URE BYTE STACK=0016H 852 
254 0445H 295 GEJOPERANO • . . . PRDCrnllRE STACK=ODIAH 307 314 714 
J05 056CH 27 GETOPERANOl. PRDCE!liJRE STACK=OOlEll 597 bl4 647 702 

725 HO 765 785 191 
312 0587H 40 GETOPERAND2. PROCtoURE STACK=OOIEH 573 579 588 598 

610 615 622 636 640 648 680 689 703 728 
746 755 166 786 198 

2U6 031t:H 80 GETPREFIX • . PRDCl:DURE STACK=0016h 257 
117 DIA OH 24 GETREALTOKEN . PROCE!lJRE STACK"'OOllH 208 353 

82 00f 8H 168 GETT OKEN . . PROCEDURE STACK =O ODEH 119 203 231 241 
2"8 271 272 2 78 219 290 294 308 317 

11 OOOOH GODOT. . . . . . . PROCEDURE EXTERNAL( 7) STACK=OOOOH 40 44 
76 OOElH 23 HEX. PROCEDURE BYTE STACK=OOO'tH Ill 

HIGH BU IL TIN 405 07 528 533 
33!> 007CH 1 I. BYTE JH J4l 
129 007BH 1 I. . . . . BYTE 130 133 

65 0079H 1 I • . . . BYTE 66 67 
322 OOOAH 2 I. . • . . • . . . WORD 323 32't Jl6 ~2.1 328 
31!6 0070H 1 1. . . . . . . BYTE 387 389 390 

6 0004H 4 lNOEXREG . . BYTE ARRAYC4> DATA 1-H 
7 0003H 1 INOEXREGNUM. BYTE MEMBERCOPl) 
7 DOOJH 1 INOEXREGNtJH. BYTE ME:MBERCOPl) 
1 0003H 1 JNOEXREGNtJH. BYTE UHSERCOP) 144 448 452 't60 464 

479 0008H 1 INS. . . . . . . . BYTE PARAMETER AUTDMAHC 00 487 
49J 0006H 1 INS. . . . . . BYTE PARAHHlR AUTOMATIC 494 't97 

9 0071H l INSTR! . . . BYTE 321 366 373 395 399 409 487 497 
511 522 53l 560 561 602 605 611 624 625 
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629 t.ll 6.>2 651 6':J6 660 6113 686 706 716 
HO H9 1 ;;a 16l 769 774 801 &07 813 tH9 
931 8H 

LAST . . . . BUILJIN j2J 

lU OOOtH 1 LEFTHRACKfT. . . . BYTE DATA 269 288 
LE>IGTH • 6UILHN 66 •Jl 

2 LF • • • L ITEllALL Y 23 4J 

1142 OOO'tH 4 LDC. • • • . . . . POlNffR PARAMETE~ ~UfOHAflC 8'*3 844 
8 0070H 1 LOCKFLAG •• llYTE 151 363 365 
2 LOGICAL. LITERALLY 1 52 63 72 Qj 124 l40 COPYRIGHT© 1981.1982, 1983 l43 146 154 166 178 190 3H H9 563 566 

569 DIGlTAL RESEARCH 
321 OSAfH 68 LOOKUPOPfAB. PROCEDURE STACK= OOOEH 360 P.O. BOX 579 
ll't 01B8H 57 LOOKUPkEG •• . . . PROCEDURE BYTE SfACK=0008H Hl IH 147 

155 167 PACIFIC GROVE, '-A 93%0 
LOW • •••• BUILHN 404 475 526 531 592 696 706 

101 734 751 SER.# 
335 OOOOH 1 MNEMONIC •• . . . BYTE 8ASEDCTA8LE6ASE) 340 

9 0076H 1 HNEMONICINDEX •• . BYTE 324 H2 
9 0072H 1 KOOB ITS. . . BYTE 03 4H 4£1 425 429 436 442 4H 

4H H1 
503 090CH 46 KODREGRM • . . . . PROCEDURE SIACK=OOlCH 518 611 7110 192 
!>20 0945H 27 KODREGRMOW • ... PROCE'.l!IRE STACK=0024H 669 818 
516 093AH 11 MOOREGRHW. • . . . PROCEDURE STACK=0020H 523 
493 08EOH H MODRIU 6 ••• PROCEDURE STACK=0020H 632 686 762 
551 09DBH 21 MOORKI HMf:O • . . . PROCEOURE STACK=OOlCtt 666 715 832 

1 OOOBH 1 HOORKTYPE •• . . • 3YIE MEMBERCOP2) 495 570 616 704 799 
811 

1 OOOBH 1 HOORMTYPC •• BUE ME MBc RC OP 1) 521 567 570 599 805 
817 

1 OOOUH 1 HOORMTYPE •• . . . BYTE llEllBERCOP> 157 169 228 234 255 298 
03 

H9 08A3H 61 MODRMW • . . PROCED~RE STACK=0022H 605 611 625 
4 OOHH 1 NEXTCH • • .... BYTE 32 81 88 90 93 98 110 111 

lH 191 269 275 
3 OOOOH 5 HOPS • • ... BYIE ·ARRAY(5) EXTERNAL( I) 339 
ii 006E It 1 NPREFtX. . . BYTE 195 196 350 J8ll 
1 0009H 1 NULL TYPE ... 8YIE MEMBERCOPl) 
1 0009H 1 NULL TYPE • . . . . BYfE MEM8ERCOP2) 574 580 115 
1 0009H 1 NULL TYPE BYTE MEMUERCOP> lll 255 258 lt5 

12 008CH 37 NUMBER • • • PROCEDURE BYfE STACK=0006H 110 
4 rmHBERTYPE • ... LJIERALLY 103 266 280 291 

10 NU HOEL IMS •• LITERALLY 66 
83 007AH 1 NUMERIC. ... BYTE 85 102 108 112 

1 0001H l NUMTYPE. BYTE MtMBERCOPl) 564 567 589 603 681 
690 111 Hl 

1 0007H 1 hUKTYPE. BYTE MEM8ERCOP1) 704 TH 
1 0007H 1 NUMTYPE:. . . . . . BYTE MEllBERCOP) 255 285 
1 OOOOH 19 OP • • • ... STRUl.TURE 8ASEO(OPOASE) lH 144 147 149 

1S5 157 158 159 160 161 167 169 110 171 
172 173 181 184 185 201 204 21.l 219 221 
228 2H 235 240 245 255 256 258 268 271 
282 283 2115 293 297 298 315 412 418 419 
422 '426 H4 HO 452 456 460 464 '483 485 
01 

1 004!1H 19 OPt •• • ..... STRUl.IURE H 49 306 408 505 507 513 
521 527 536 H8 541 554 561 564 567 570 



- .... - ~ - - - - .... .-i - - ... - .... .... - - ... 
PL/H-66 LO~PlltR ASS£Mlll£k FOR Ufll86 SI J ~/fll r' "ln. ., '"~ 

'>99 6 05 616 66 i 7lJ4 706 101 72& nc 741 
743 751 7117 1 'J 'I 802 tl05 809 811 fl 13 817 
821 325 3L7 d51 

7 0051lH 19 OP2. . . . . . . . STRUCTURE 41 49 313 408 "95 499 5 Oil 
511 512 526 52d 531 BJ 536 540 559 ~6C 

564 S67 5 711 514 580 58'} S9£ I> 01 603 611 COPYRIGHT© 1981, 1982, 1983 
616 623 624 b 2'.> 628 629 630 631 641 659 

DIGITAL RESEARCH 681 684 6-JO 6 92 696 704 708 713 715 717 
720 729 7H 734 747 149 756 759 760 787 P. 0. BOX 579 
1611 799 8 03 J 05 !lOfl 811 !ll 5 817 819 PACIFIC GROVE, CA 93950 1 0006H 2 OPllASE • . . . . . WORD 1 141 144 141 149 155 157 158 
159 160 161 167 169 170 171 172 !73 182 SER.# 184 185 201 204 212 219 2ll aa 2J4 235 
240 245 255 256 258 26H 277 282 2113 285 
293 297 298 306 313 315 412 HB 419 422 
426 4 3't 448 452 456 460 464 HO 482 483 
485 "81 713 1.151 

3 OOOOH 6 Ol'NIN. . BYTE ARRAYC6) txlERNALC2) 342 
479 0004H 2 OPP TR. . WORO PARAHfltR AUTO MAJIC 4dl 482 489 
468 0004H 2 OPPTR. . WORD PARAMETER AUTOMATIC 469 HO 

j OOOOH 480 OP TAB. . BUE ARRAH480) EXlfKNALCJ) 323 324 326 
32T 3i'8 

9 OOHH 1 OPTYPE • BYTE 326 361 368 854 856 
7!>1 OOOOH 2 OPVAL •• SHE URAYC2) HEMBERCC:JSfRUC> 158 762 
6H OOOOH 4 OP VAL. . BYTE ARRAYC4) HEH8ERCTYPE8STRUC) 629 6 31 

632 
620 OOOOH 2 OP VAL. . . . . 6YTE ARRAYC2> "EKlitRCTYPETSTRUC) 62't 625 
678 OOOOH 2 OP VAL. . BYTE ARRAYC2) HEHRERCTYPEllSfRUC) 683 686 

8 0068H 3 PREFIK . BYTE ARRAYC3) 195 389 
23 OOOOH PRINJM . . . . PROCEOlJRE EXTERNAL(ll) STACK=OOOOH 43 
H OOOOH PRlNfWORD. PROCEDURE EKTF,RNALC13) STACK=OOOOH 846 848 

525 0960H 28 PUTUOCED . . PROCtDURE SrACK=OOOEH 549 555 828 
530 097CH 30 l'UTIHHEOS •• l'ROC:E!JURE STACK=OOOEH 664 
393 072AH 15 PUTINSfR PROCEOURE STACK=0012H ~00 H2 5\8 575 

582 591 719 TB 814 820 
380 06ECH 21 PUTHEH • . . PROC:E[)IJRE STACK=OOOAH 389 395 404 . •OS 

413 "75 HT 526 S28 531 533 SIB 592 696 
TH H9 751 

3115 0701H 41 PUrPREFIX. . PROCEil URE STACK=OOOEH 394 BBi 
402 0749H 23 PUTWORO. PROCEDURE SrAC:K=OOlOH 684 720 759 160 

815 821 
493 OOO'tH I REG. . . . . . . . BYTE PARAHHER AUTOMATIC: 49't 498 
't19 0006H 1 REG. . . . . BYTE PARAMETER A~TOHATIC: 480 488 

6 OOOOH 16 REG16. . . . BYTE ARRAYC16) EXTERl4AL ( 5) 16T 
T 0005H l REGI6TYPl:. . BYTE "EMBERCOP2) 623 630 729 T8T 
7 OOOSH l REG16TYPE. . BYfE MEHSERCOPI) 616 HJ 
1 0005H 1 REG16TYPE. . SHE MEHBERCOP) 169 255 
6 OOOOH 16 REGS . . BYTE ARRAY(l6) EXTERNALC6) 155 
T 0006H 1 REG8UPE . . 6YTE MEH6ERCOP2> 495 60 I 799 
1 0006H 1 REG8HPE BYTE MEHBERCOPl) 
T 0006H I REG8rYPE . . . . . BYTE MEHBERCOP) lST 255 
9 OOBH l REGBHS. ilYrE 328 473 't88 491.1 SOT 512 605 611 

10T B02 808 
226 0 Jc:t:H 119 REGlNOIRECJ. . PROCEDURE SJACK=OOHH 273 302 

T 0001H I REGNUM • BYTE HEHBERCOP2) 5ll 601 624 6Jl 729 
T88 

12T OOOOH 1 REGNUM • . . BYJE BAStOCREGNUHPJR) H3 



Pl/H-!16 COHPILER ASSEl'IBLEI\ 1°01< OOT96 6/l~/81 f- ,:..;ji... 26 

7 OOOlH 1 REGNUM • . . 8\' rt HEMBf<i(1lPl) ~01 741 821 
1 OOOlH 1 RfGNUM • . u't'f E HI: Htlf I\{ OP) 155 l 5tl 167 170 4l2 't26 

124 0004H 2 RE GNUHPTll.. . WORD P-.RA11EHR .:.UTOM.<T !C 12 5 121 133 

12't 0008H 2 RE GTA!lPTI<. . WIJRO PARAHEfER "U TlH!.\ rI C 125 126 131 136 

126 OOOOH 2 REGWORD. . . WORO flASt:DCREGTAf1PrR) 131 
8 0071H I REPFLl\G. . . BYTE 351 H(J 372 

lU OOOfH I RJGHJ81U~KH • BYfE DATA £32 249 295 
9 0014H 1 l<Hb ITS . . . BHE 422 426 430 'tH 't4 3 Ht! 4:>2 456 

460 464 413 
8 006FH 1 SEGPREFT XFLAIJ. 8\'TE 199 202 351 COPYRiGHT © 1981.1982, 1983 
6 OOOOH 8 SEGRl:G • . . BYH ARRAY(O) l:XfER~AL(4} 14 7 DIGITAL RESEARCH 
1 OOOOH 1 SEGREGNUH. . dYTE 14EMBERCOP2) 629 641 8i)8 

1 OOOOH 1 SEGREGNUM. . BYTE 14EMBERCOP 1) 802 P. 0. BOX 579 
7 OOOOH 1 SEGREGNUH. . BYTE llEHilERCOP) 147 201 PACIFIC GROVE, (;A 93950 
7 0004H 1 SEGREGTYPE . BYTE MEMSER(OP2} 628 641 805 
1 0004H I SEGREGTYPE . BYTE MEHBERCJPl) 799 SER.# 1 0004H I SEGREGTYPE . . . • BYTE HEHBERCOP> 149 204 255 
1 OOOFH l SEGVALUE • . . . . WORD HE116ERCOP2) 760 
1 OOOFH 2 SEGVALUE . . WORD MEHBERCOPI) 
1 OOOFH 2 SEGVALUE . . . . . WORD HEH8ERCOP> 277 

3'H 0739H 16 SETINSTR • . PROCEDURE STACK=0018H 6H 629 6Jl 683 
693 695 716 730 758 788 827 

SH 09FOH 33 SHINS TRW. . PROCEDURE STACK= 0004H 779 791 
' 'tl 1 077!>H 37 SETMOD • . . PROCEDURE STACK=0002H 45 5 H9 463 

416 079AH 191 SETMOORM . . . . . PROCtDlJRE STACK=0006H 471 
l'JJ 0331H 24 SHPREFIX. . PROCEDURE STACK=0004H 201 366 373 
l'Jll OHfH 47 SETSEGPREFIX • . • PROCEDURE STllCK=0012H 216 357 
407 0760H 21 SETWBTJ. . . PROCEDURE STACK=0002ll 517 SH 5S3 662 

SHL. . . . . . . . BUil TIN 111 LOI HJ 629 149 821 
SHR. . . . . BlJILTIN 706 

4 STRING TYPE . LHERALLY 104 179 
7 OOOlH 1 SUBTYPE. . . . 8YlE MEMBER(OP2) 559 570 616 811 
1 OOOEH I SUBTYPE. BYJE MEMBERCOPl) 505 521 570 805 817 

825 ., OOOl:H 1 SUBJYPf. BYTE HftilBERCOP> 160 172 235 240 245 297 
419 

2 TAB. . . LITERALLY 10 120 
335 oooc;H 2 TABLEBASt. . WORD 335 338 340 H5 
124 0006H 1 TABLEN • . . BYTE PARAMETER AUTilMATIC 128 130 

j OOOOH 10 TABPTRS. WORD ARRAY(5) EXTERNALCO> 338 
739 007EH 1 TEMP • . BYTE 742 744 749 7.50 

4 0022H 32 TOKEN. . BYTE ARRAYC32> 4 90 91 llO 211 232 
238 249 2118 295 309 3111 340 354 

4 OOUH 1 TOKENLEN . . . BYTE 86 90 91 95 101 336 338 339 
340 342 345 

't 004JH 1 TOKENTYP E. . BYTE 'H 103 104 179 209 266 2110 291 
't OOOOH 2 TOKEN VALUE . WORD 84 111 268 271 282 293 
4 0022H 2 TOKE,..llORO. . WORO AT 131 1111 183 
2 TRUE • . . . LITERALLY 61 68 85 89 118 1J4 149 

150 157 159 162 169 171 174 186 202 201 
212 228 234 283 285 298 343 352 365 372 
375 ' 

645 0004H I TYPE • . BYTE PARAMEHR AU TOMA TIC 6't6 657 
!> 1l OA53H n TY PEI. . PROCEDURE STACK=0022H 858 
6 7!> OCHH 11 TYPElO . PROCtDURE STACK=002EH 867 
619 OL89H 68 TYPE 11 . PROCEDURE STACK=0024H 868 



- 1!11111111 ~ ..-t ,... ~ ~ .... .... - - - - ...... ~ ......, - ~ ~ 

Pl/H-86 COHPllt:R ASSEMBLEH fOR D0f86 6/]5/81 P u; <: n 

678 OOlAH 4 J YPEl IS HIJ C. STRUCTUHE .:.Ri<,..fC 2) rn H I:.L 683 6ti6 
518 0A6AH 29 TYPE2. PROCt:OlJRE STACK;JOZ~1t 8~9 

!>IH OAB7H 55 TYH3 • . PROCl.::JlJRE STACK"'00L2it 86 0 
5'J6 OABl:H 82 TYPE4. PROCi:OlJRt STAC;<;OIJ26H 861 

COPYRIGHT© 1981, 1982, 1983 609 ostoH 2 .3 TYPES • . PROCt::liJRt: STAC;{=U026H 862 
613 OB27H 31 TYPE6. i' ROCE HRE ST !ICK"'OOl211 863 DIGITAL RESEARCH 6Ll 0U4CH 61 TYPEl. PROCE'lJRE STACK;0026H 864 
620 OOOtH 4 TVPc7S TRUC • STRUCTURE ARiUYC2) JIHTIAL 624 625 P. 0. BOX 579 
635 OSDl-H 11 JYl'EB. . . . l'ROCC>iJRE STACK=002!lll 065 PACIFIC GROVE, CA 93950 
6J9 OBEAH JO TYPE BA . . . . . . PROCtlllJRE STACK=0028H 878 
621 0889H 86 TYPEBOR8A. . PRQCl:lllJRE STACK=OOHH 637 643 SER.# 6::i 4 0012H 8 TYPE BS TRUC . STRUGrURE ARR.\Y(Z) IIHTI Al 629 6Jl 63L 

672 OC73H 11 TYPE9. . . . PROCEllURE STACK=002EH 866 
645 OCOSH 107 TYPE901UO. . PROCtllURE STACK=DOZAH 673 676 
754 OE2EH 66 TYPECALLFJHPf. . . I' ROCE!l lJRE SJACl(=0024H 874 
101 OOO!>H 59 TYPEESC. PROCEDURE STAf.K=00221l 810 
124 OU76H 82 TYPE IN . PROCEDURE STACt<=0022H 872 
688 OCCOH 56 TYPE INT • . . PROCEil URE SJACK-=OOL2H 869 
796 OHCH 223 TYPE HOV. . . PROCEDURE STAf.K;0028H 877 
738 OOCBH 102 TYPEOUJ. . . PROCtllURE SJACK=0022H 873 
112 0040H 54 TYPEREtRETf. PROCE'llJRE SJACK=OOlEH 811 
164 OE JOH 66 TY PETE SJ . . PROCEDURE SfACK=0022H 815 
7114 Ot82H 58 TYPEXCHG . . . . • 1 PROCi:OURE STACK=0022H 876 
334 05f3H 123 VALTDMNEHONlC. . . PROCEDURE BYTE SJACK=OOOEH 358 

1 OOllH 2 VALUE. . . . . . . WORD MEM8ERCOP2) 526 528 531 533 536 
540 589 592 603 659 68't 690 692 696 720 
731 734 759 815 

7 OOllH 2 VALUE. . WORD MEM8ERC0Pl) 704 706 101 743 151 
821 

7 OOllH 2 VALUE. . WORD MEMBERCOP) 268 282 293 H2 418 
7 GOOCH 1 WBIT • BYJE ME HBE RCOP2> 41 It 9 408 511 560 

749 819 
1 OOOCH 1 wen . 8YJE MEM8ERCOP1) "1 49 408 527 536 

538 541 561 730 787 8ll 827 
7 OOOCH 1 WBIT • . . . . . . SYJE llEMBERCOP> 161 173 219 221 256 485 

487 
226 0004H I x • . . . BYJE i>ARAHETE~ AUTOMATIC 227 235 240 245 

HOUULI: INFURHATION: 

CUDE AREA SILE 10C3H 42910 
CONSTANf AREA SIZE 0024H 36D 
VARJAtlll: AREA SIZE 007FH 1270 
HAXU1UM STACK SIZE 0036H 540 
1130 LINES READ 
0 PKOGRAM E~ROR(S) 

END Or Pl/M-86 COMPILATION 
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Pl/M-H6 COMPILER lAtlllS FUR OUTtl6 AS~tHjl~R 

lSlS-11 Pl/M-86 VZ.O COMPILAIIUN Jf MODULE ~SHfAB 

OBJELJ MUDUlt PLAC(O IN ASMTAH.ObJ 

-
CUMPllER I~VOKEO BY: PLM86 ASHJA8.PLM DEBUG XREF PAGEW1~fH(l00) 

1 

4 1 

$title(•tables for ddt86 assembler·> 
$d<tteC6/15/81) 

asmtab: do; 

$no list 

declare opHab ( •> bvte public data ( 
aaa$in, •• 037h, o, 
aad$in, z, Od5h, Oah, 
aam$in 1 2, Od4h, Oara, 
.us$ int •• 03fht o, 
adc$ in, 9, lOh, 2t 
add$int 9, o, o, 
and$ int 10, iOh, 4, 
call Un, 11, o, Ot 
call f$in, 17, o, Ot 
cbw$ in, It 098h, o, 
clc$1n, I, Of8h, o, 
cld$ in, 11 Of ch, o, 
cli$int lt Of <th, o, 
cmc$lnt 1, Of5ht o, 
crop$int 9, 3Bh, 1, 
cmpsb$in, 11 Oa6h1 o, 
cmps111$in1 1, Oalh1 Ot 
cwd$ in 1 It 099h, o, 
daa$ int lt 027h I o, 
das$tn 1 1, 02fh1 o, 
dec$in1 lt o, o, 
div$in 1 5, Of 6h, 6, 
esc$tn, 13, Od8h, o, 
hlt$in 1 I, 0f4ht o, 
idivUn, 5, Of6h, 1. 
imul$ln1 5, Of6h 1 5, 
in$ln1 15, Oe4h 1 o, 
inc$int 1, 11 o, 
inUtn, 12, o, o, 
t n to $in, 11 Oceh, o, 
iretSin, It Ocfh, 01 
jaUnt 3t 077h1 o, 
jae$tn, 3t 073ht o, 
jbUn1 3t 072ht o, 
jbe$in1 3, 076h1 o, 
jcJin1 31 072h, o, 
jcxz$in1 3, Oe3h, o, 
j e$i{lt 3, 074h, o, 
jgUn1 3t 07fh, o, 
jge$int 3, 07dht o, 
JUint 3t 07cht o, 
jle$in 1 3t Oleht o, 
jmp$int 11 t 1 t o, 

-
6/b/dl 

COPYRiGHT © 1981. 1982, 1983 
DIGITAL RESEA~Cli 

P. 0. BOX 579 
PACIFIC GROVE, 1..A 93950 

SER.# ______ _ 

-



PL/H-Hb COHPiLcR TAuL[S FUR OUTUb ASStHultR alt~ 11n fl A(;[ 2 

jmpfUn, 17 I 1, o. 
Jmps$ln, .it Oebh 1 o, 
jnaUn, 31 07bht o. 
jnae$ln1 3, 072h, o, 
Jnb$ in, J, 07Jh, o, 
jnbeUn, J, Ollh, o, 
jnc$ in1 3, Ollh1 o, 
jneUn1 3, 07Sh1 o, COPYRIGHT ci 1981, 1982, 1983 
Jng$in 1 3, 07eh, o, DIGITAL RESEARCH jnge$in, 31 07ch1 01 
jnUin, 3, 07dh, o, P.O. BOX 579 
Jnleiint 3, Olfht 01 PACIFIC GROVE, CA 93950 Jno$int lt 07lh1 o, 
jnpHn1 3, Olbh I o, SER.# 
jns$in, ], 079h1 o, 
jnz$ln1 3, 075h1 o, 
jo$in 1 3, 070h, o, 
Jp$tn1 3, 07ah, o, 
jpeUn, 31 Olah, o, 
Jpo$ln1 3t 07bh, o, 
js$1n 1 J, 078h1 o, 
JzUn1 31 074th1 o, 
lahUln1 11 09fh, o. 
ldsUn1 6, Oc5h 1 o, 
lea$in1 61 08dh1 o, 
les$in 1 6, Ocleh1 o. 
lockUn1 Offht OfOh1 01 
lodsb$in1 1, Oach 1 01 
lods111Un1 " Oadht 01 
loopStn, 31 Oe2h1 o. 
loope$lnt 3, Oelht 01 
loopne$in1 31 OeOh1 01 
loopnz$ln1 31 OeOh1 o, 
loopz$int 3, Oelh, o, 
mov$1n, 20 1 01 o, 
11ovsb$in1 1, Oaleh1 o, 
11ovs111$in1 11 Oa5h1 o. 
11uUin, s, Of6h1 le. 
neg$in1 51 Of6h1 3, 
nop$in1 11 090h, o, 
not$in1 5, Of6h1 2, 
or$in1 101 81 1. 
011Uin1 161 Oe6ht 01 
pop$in1 211 01 o, 
popf$1n, 11 09dht o, 
push$in1 a, 11 o, 
p1uhf$int 1. 09ch 1 01 
rcUln, le, OdOh, 2, 
rcr$in, le, OdOh, 3, 
rep$1n 1 Ofeh 1 Of3ht 01 
repe$ln 1 Of eh, Oflh, o, 
repne$lnt Of eh1 OfZh1 o, 
repnz$ln1 Of eh, Of2h1 o, 
repz$in1 Ofeh1 Of3h1 o, 
ret$in1 H1 Oc2h1 o, 
retf $ln1 141 Ocah, 01 
r0Uir:11 "· OdOh, o, 
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PL/M-Uo COMP~LtR TAaLES FUR DUTU6 ASSEM3LER S/l~/el 

ror$in 1 4, OdOh 1 1 • 
sahfUn, 11 O'Jeh, 0. 
saUtn1 4 1 OdOht 4, 
sar$ in, 4, OdOh, 1, 
sbb$in 1 'l, 18h, 3, 
sc<isb$in 1 1. Oaf: ht 01 
scas,.$in 1 I, 0afh 1 o, 
shl$in, 41 OdOh1 "· COPYRIGHT© 1981. 1982, 1983 shr$ in, 41 OdOh, 5, 
stc$in, 1, Of 9h 1 o, DIGITAL RESEARCH 
Std$ in I 1, Ofdht o, 

P. 0. BOX 579 stUin, 1, Ofl>h 1 o, 
stosb$in 1 •• Oauh 1 o, PACIFIC GROVE, CA 93950 
stos,.$in, •• O<tbh 1 o, 
s1,1b$in, 9 1 28ht 5, SER.# 
test$1no 18, o, o, 
ioait$in, .. 09bh, o, 
xchg$in 1 19, 01 o, 
xlat$in 1 11 Od7h1 o, 
xor$in, 10, J0h 1 6 
) ; 

5 1 end asm$tab; 



PL/M-U6 COMPILER TA&LES FUR 00Td6 ASSEM~LER 6115/al f';l{jl 4 

CRUSS-RtFERENCE LISTING 

-----------------------
OtFN AOOK SllE NAME, ATTRl.BUHS, MH> REFEKEllCES 

--------------------------------

J AAA IN. . . . . LITERALLY .. 
3 AADHI. . LTTERALL'I' 4 

3 AA MIN. . . . LITERALLY 4 
COPYRIGHT© 1981, 1982, 1983 3 AAS IN. . • . LITERALU 4 

3 ADC JN. . LITERALLf 4 DIGITAL RE Sf ARC/f 
3 AOOIN • . LHERALLY 4 
J ANO IN. . . . LIJERALLY 4 P. 0. BliX 579 
1 OOOOH ASMTA8 • . . . • . PROCE!>URE STACK=OOOOli PACIFIC GROVE, CA 93950 
3 CALL FIN. • . . . • LIJERALLY 4 
j CALLIN . . • LIJERALLY 4 SER.# 
3 CB WIN. . . . . . . LITERALLY 4 
3 CLCTN. . . . . LIJEULLY 4 
j CLO IN. LIJERULY 4 
3 CLUN. LITERALLY 4 
3 CMCIN. . LJJERALLY 4 
j CMPIN. . . . LITERULY 4 
3 CMPSBIN • . . . . . LITERALLY 4 
3 CMPSWIN. . . LITERALLY 4 
3 CSIN • . . . . LITERALLY 
3 CWOIN. . LITERALLY 4 
3 DAAIN. . . . LJJERULY 4 
3 OASih. .. . . LITERlLLY 4 
j DEC IN. • . . . . • LITEULLY 4 
3 DIVIN. . . . . LITERALLY 4 
3 DSIN • . • . • . . LITERULY 
J ESCIN. . . . . LITERALLY 4 
3 ESIN • . . . • . . LITERALLY 
3 HL TIN. . . . • ·LITERALLY 4 
J lOIVIN LITERALLY 4 
3 !MOLIN • . . . . . LITERALLY 4 
3 lNCIN. . • . . LITERALLY 4 
j ININ • • LITERALLY 4 
3 INJI~ •• . . LITERALLY 4 
3 INTOIN • LIJERALLY 4 
3 IRETIN • LI IE RALLY 4 
3 JAHN. • . . . LIJERALLY 't 
3 JAIN • . LITERALLY 4 
3 J8EtN. . LUfRULY 4 
J J8(N • • . . LITERALLY 4 
3 JCIN • . . . LITERALLY 4 
3 JCXZIN • LIJERALLY 4 
J .JEIN • LITERALLY 4 
3 JGEIN. • . • . . . LITERALLY 4 
3 JGIN • LITERALLY 4 
J JLflN. . . . LITE1ULLY 4 
3 JLIN • . LITERALLY 4 
3 JHPFIN • LIJERALLY 4 
J JMPIN. . • . . LITERALLY 4 
3 JHPSIN . . . LITERALLY 4 
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3 JNAEJN . LTJt1lr.L1 Y .. 
3 JN A IN. . LirfKALLY 4 
j JN ti Em . LITEKALLY .. 
3 J'Hll~. . L TTl:KALLY 4 
3 JNL IU. . . . . LITfl{ALLY 4 
j JNt IN. . LITEitALLY .. 
3 JllGEiN . . . . LIT EH ALLY 4 
3 JNGJU. . L ITERl\LLY 4 
j JNLEHl . LITEKHLY 4 
3 JN LIN. . LITERALLY 4 COPYRIGHT© 1981. 1982, 1983 
3 JUOIN. . LITERALLY 4 OIGITAL RESEARCH 
j JNP rn. . LITrnALLY 4 
3 JN SIN. . LITEKALLY 4 P. 0. BC•X 579 
3 JNZTN. . LITERllLLY 4 PACIFIC GROVE, LA 93950 
3 JOIN . . LITERALLY 4 
3 JPEIN. . LITERALLY 4 SER.# 
3 JPHl . . LJTERllLL Y 4 
3 JPOIN. . LllERllLLY 4 
j JSIN . . . . . LITERALLY 4 
3 JZIN . . LlfERftLLY 4 
3 LAltF HI . LITERALLY 4 
j LOSitl. . . . . . . LITEKHLY .. 
3 LEA IN. . LITERllLL Y 4 
3 LES IN. . LITERHLY 4 
j LOCK IN . LITE RH LY 4 
3 LOOSRIN. LITERALLY 4 
3 LODSllIN. LITERALLY 4 
j LOOPEiio. LITERALLY 4 
3 LOOP IN . LITERALLY 4 
3 LOOPNEIN LUERALLY 4 
3 LOOP NZ IN LITERHLY 4 
3 LOOP ZIN. LlfERALLY 4 
3 KOVIN. . . . . . . LHERALLY 4 
3 KOVSBTN. LITERULY 4 
j HOVSIHN. LITERALLY 4 
3 HULIN. . LIJERALL Y 4 
3 NE Gm. . LITEKALLY 4 
J NOP IN. . . . LifEKlLLY 4 
3 NO TIN. . LITERALLY " 2 OP2IN. . LITERllllY " l OP3IN. . LITERALLY 4 
2 OP411'1. . LITEKALLY " 2 OP5IN. . LITERALLY 4 
l OP6IN. . LITHALLY 4 
4 OOOOH 4110 OP TAB. . iJYJE ARRAYC480} P UliL !C DATA 
3 ORIN . . LHERALLY 4 
3 OU IIN. . LITERALLY 4 
3 POPFlN . LITERALLY 4 
3 POP IN. . LITERALLY 4 
3 PUSHFIN. LHERALLY 4 
j PU SHIN LITERALLY 4 
3 RCLIN. . LITERALLY 4 
3 RCRIN. . LITERALLY 4 
J REI' EIN . LITEl<llLLY 4 
3 REP IN. . LITERALLY 4 
3 REPNEIN. LHEIULLY 4 
j REPNZIN. . . LITERALLY 4 



Pl/11-1!6 COHP lltR TABLES fl)R 

3 Rt:P l HI . 
3 RETFIN • 
3 RE TIN. . 
3 ROLIN. . 
3 RORIN. . 
3 SAHFIN • 
j SALIN. . 
3 SARIN. . 
3 SB BIN. . 
j SCASbJN. 
3 SCASWIN. 
3 SHLIN. 
J SHRIN. . 
3 SS 114 • . 
3 STCIN. . 
3 STOIN. . 
3 SfIIN. . 
3 STOSBJN. 
3 sroswrn. 
j SU BIN. . 
3 rESTlN • 
3 WAITIN • 
J XCHGIN • 
3 XLAHN • 
3 XOR TN. . 

HOUUlt JNFORHAJIONl 

GUOf ARt:A SIZE 
CONSTANT AREA SlZE 
VARIABlt AREA SIZE = 
MAXIHUH SJACK SIZE 
267 LINES READ 

OOOOH 
OlEOH 
000011 
OOOOH 

0 PROGRAM ERROR<S> 

END O~ PL/H-86 CDHPILATION 

nor 86 ~SStMuLt:R 

. . 

. . . 
. . 

OD 
4800 

OD 
01) 

LITEttALLY 
LITERALLY 
L tHRALLY 
LITERALLY 
LITERllLL Y 
LITEKALLY 
LITEl<ALLY 
LITERALLY 
llrERALLY 
LITERALLY 
LITERALLY 
L IJERllLL Y 
LITERALLY 
LITERALLY 
LTTERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LHEIULLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY . LITERALLY 
LHERALLY 

'>11~/<ll r> td.JC '> 

4 
4 
4 
4 
4 
4 COPYR'GJIT 0 DBI. 1982, 1983 4 
4 DIGIT Al Rf SEARCH 
4 P. 0. BOX 579 
4 
4 PACIFIC GROVE, CA 93350 
4 
4 SER.# 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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HCS-li6 ASSEMBLER ASSLNK86 

&SIS-!l HCS-li6 ASSEMBLER Vl.O ASSEMBLY OF HOlJLE ASSLNK86 
OBJECT MOOULE PLACED IN ASSLNK86.08J 
ASSEMBLER INVOKED BY: ASK86 ASSLnK86.ASH OERUG 

LUC ObJ LINE SOURCE 

1 
2 interface modulti 
3 6/15/81 
~ 

5 dijroup group dats 
6 dats segment public 

UUOO 3F 1 di> ·1· 
8 dats end.s 
9 

10 cgroup group code 
11 e 11 t rn asm:near 

for ddt86 

·oArs· 

12 public ddtgetl lne 
13 public goddt 
1'i public ddtset 
15 . • 
16 code segment public ·cooE· 
17 assume cs:cgroup 
18 ; 

0000 19 assent proc 
2300 20 org ZJOOh 
2300 t90000 E 21 j 11p 115111 

22 as.sent endp 
23 ; 

2303 H ddtgetline proc 
.2J03 E90.:IOE 25 J11p S-2ltah 

26 ddtgetltne endp 
21 ; 

H06 28 goddt proc 
2306 t9030E 29 J•P $-2lfah 

30 goddt endp 
.J 1 . • 

230'.I 32 ddtset proc 
2309 E'.103Dt 33 j •P $-2lfah 

3't ddtset endp 
35 ; 
36 code ends 
31 end 

- - - - ... -

. COPYRIGHT© 1981. 1982, 1983 
DIGIT Al RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# 



MC~-li6 ASStMBLtR 

SYMBOL TABLE LISTING 

NAME TYPE 

ASM • • L NEAR 
ASStNT• •• L NEAR 
CGROUP ••• GROUP 
coot •••• SEGMENT 
OATS •••• SEGMENJ 
OOIGtflINE. l NEAR 
DDIStJ ••• L NEAR 
D~ROU~ •• • GROUP 
GOUOT • • • l NEAR 

AS SL NK 86 

VALUE 

OOOOH 
OOOOH 

2303H 
2309H 

2J06H 

AHRlllUTES 

EX TRN 
CODE 
CODE 
SIZE=230CH PARA PUBLIC 'COUc' 
SllE=OOOlH PARA P~BLIC 'OATS' 
CODE PUBLIC 
CODE PUBLIC 
OATS 
CODE PUBLIC 

ASSEMijlY COMPltTE 9 NO ERRORS FOUND 

-c0-r,~irni11i (!:, 19a1.19s2. 1933 
OIGI IAL R£SEA!<Clt 

P. 0. BUX 579 
PACIFIC GROVE, CA 93350 

SER.-#-------

7 



- - - ... 
J.SlS-H HCS-86 L()CATERt u.2 rnvuK.EO BY: 
LOC86 ASS86.LNK TO ASS86.~HS AOCSHCOATSCO>,COOECOHJ)) U~CSH(J\IS,CDlE 1 CUNST,OSJ~)) 
WAKNING J6: StGKENTS OVtRLAP 

SEGMENJ: llATS 
SEG,.tNJ: CODE 
LOW OVERLAP ADDRESS OOOOOii 
HIGH OVEKLAP AlDRESS: OOOOOH 

SYMBOL TABLE OF MODULE ASSLNKA6 
READ FROM flLE ASS86.LNK 
WRltftN ro flLE HSS86.ABS 

BASE OFFS EI TYPE SYMBOL BASE OfrSET TYl'E SYMUOL 
COPYRIGHT o 1981. 1982, 1983 

OUUOH llOlH PUB ASH OOOOH 2303H PU ii DOT GET Li NE DIGITAL RESEARCH OOUOH 2306H PUB GODOT OOOOH 2309H PU& ODTSH 
OUUOH 3300H PUB OPT AB UOOOli IC36H PUb AL TTASLEPTRS P.O. BOX 579 
OUUOH 1CC6H PUB lNSJRTABLE OOOOH 2085H PUli NOPS PACIFIC GROVE, CA 93950 OUUOH 208AH PUB OPNIN OOOOH 1EC6H PU3 TA8PTRS 
OUUOH 2090H PUB REGl6 OOOOH 20AOH PUB REGS SER.# 
OUUOH 2UBOH PUll SEGREG OOOOH H01H PUB CONOUT 
OU OOH HO~H PUB CON IN 00001-1 HOlH PU8 ROOT 
UUUOH H17H PUB PRINTM OOOOlt H6AH PUB PRINTWORD 
OUUOH lliC5H PUB DISCH 

ASSLNK8U SYMBOLS AND LINES 
OUUOH 000011 SYM ASSEN I UOOOH 2303H SYH ODTGEJLINE 
UUUOH 2309H SYll DDT SET OOOOH 2306H Slit GODOT 

ASH TAB: SYMliDLS ANO LINES 
000011 l6CCH SYM MEMORY UOOOH 33DOH SYM OP TAB 
UUUOH 230CH LIN 5 

DOJASIU SYMBOLS ANO LINES 
UOUOH 36CCH SYM MEMORY UODOH 35F6H SYM TOKEN 
OUUOH 35F6H SYM TOKENWORO OODOH· 3616H SYM TOKE NL EN 
UUUOH 3611H SYM TOKl:NTYPE OOOOH 350'tH SYH TOKENVALUE 
OOUUH 3618H SYM NEX JCH OOOOH 35D6H SYM AS SE MP TR 
OOOOH 1~D6H SYH ASSEMOFFSET OOOOH 3508H SYH ASSEMSEGMENT 
UOUOH 3506H BAS ASSEHBYtE OOOOH 3580H SYH BASEREG 
UOUOH 35MH SU INDEXREG OOOOH 35DAH SYM OP BASE 
OUUOH 1619H SYH OPI UOOOH 362CH SYM DP2 
OUUOH l50AH BAS OP OOOOH 363FH SYi4 PREF IX 
OUUOH 3642H SYlt NPREFIX OOOOH 36HH SYH StGPREFIXFLAG 
UUUOH Jblt'tH SYH LOCKFLAG UOOOH 36HH SYlt Rt:PflAG 
UUUOH l61t6H SYM MOO BITS OOOOH 36UH SYM REG61TS 
UUUOH 361t8H SYH UBITS OOOOH 36011 SYH OPTYPf: 
OU OOH 36HH SYll MNEMONIC INDEX OODOH 361t8H SYM IHSTRl 
OU OOH 161tCH SYM DISPLEN OOOOH 35DCH SYM DI SP WORD 
UUOOH l5BltH SU OEllMlTERS DO OOH 358EH SYM LCFTBRACKH 
OUUOH 35BFH SYM R IGHTBRACKET OOOOH 230EH SYM CRLF 
OUOOH. lllFH SYM GETLINE UOOOH 232CH SYH ERROR 
OUUDH 2330H SYM AHBIG DO OOH 2HCH SY!t CHECKAHBIG 
OU OOH .Zl60H SYM COMPARE STACK 0008H SYtl A 
SIACIC. U006H SYM B STACK 000'\H SYH c 
STACK OOOIJH BAS Al STACK 0006H BAS 81 
OOOOH 239AH SYK Ol:LIMITER STACK OOO~H SYH 8 
OU OOH l61tOH SYM I UOOOH 23C8H SYH tWMlJER 
SJ ACK OOO'tH SYN B UOOOH 23EOH SYH HEX 
STACK OOO'tH SYM 8 OOOOlt HOltH SYM Gt TT OKEN 



UUUOH 364tH SYll NUKERIC OOOOH 241\Cll SY ·I GtTKf~LT'1KF!; 

UUUOH 2'tC'tH SYN LOOilUPREG STACI{ oonuH sn Ra.;f,D!lPrn 
SJ ACK 0006H S.Yll TABLEN STACK OOO'oH SYl1 lEGNUMPTft 
Sf ACK OOOllH BAS REG WORD STACK OOO'tH eAS :uGtHHI 
OUUOH 36'ofH SYlt I OOOOH HFOH SY:t CHECKtl!'1StREG 
UUUOH 2~ HH SYll CttECK INOEXREG OOOOit 252BH SYl'I ChECKSfGRcG COPYRIGHT© 1981. 1982, 1983 
OOUOH 2~5JH SYll CHECK REGS OOOOH 2!>AlH SYlt CHECKRE(;16 
OU OOH 25EFH s Ylt CHECK6WPRtFIX OOOOtl 26lilH s y ,4 CllECK SEGPREF Jl( DIGITAL RESEARCH 
OOUOH 26HH SYll SHPREflX STACK 0004H SYl1 Fl P. 0. BOX 579 
OOOOH l65HH SYN SET SEGPREfl X OOOOtl 268AH SY14 GcTPRtfiX 
OOUOH 260AH SYM REG INDIRECT STACK OOO'oH SHI x PACIFIC GROVE, CA 93950 
OUUOH 2151H SYN GETOPERANO OOOOH 2818H SY i4 GHOPERANDl 

SER.# OOOOH 289JH SYM GETOPERANDZ OOOOlt 2116BH SHI LUOKUPOPJAFI 
OOOOH 3~0EH SYM I ()0001t 28FFH SYl1 VALIDKNEMONIC 
UDO OH 3650H SYM I DO OOH 35EOH SYl1 TABLE BASE 
DO OOH l~EOH SAS MNEMONIC UOOOH 2':HAH SYl4 GE TOP CODE 
UOOOH 2'JF8H SYM PUJMEM SUCK OOO'oH SY It 8 
UOllOH 2AODH SYN PUTPRfFIX DO OOH 3651H SYM r 
UUUOH lA36H SYll PUTINSTR UOOOH 2U5H SYK stflNSTR 
ST "CK OUO'tH SYK 8 OOOOH 2A55H SYM PUTWORO 
STACK OOO'oH SYM A OOOOH 2A6CH SYN StTW8II 
OUUOH lA81H SYM SET MOO OOOOH 2AA6H SYN St:THODRM 
OUUOH 21S6SH SYM OONODRll STACK 0004H SY14 OPP TR 
OOllOH 28AfH SYN NOORMW STACK OOOBH SYM [NS 
STACK 0006H SYll REG STACK 0004H SY II OPPIR 
OUUOH 2BECH SYH llODRM16 STACK 0006H SYM INS 
STACK OOO'tH SYlt REG OOOOH 2Cl8H SYM NODREGRll 
OUUOH 2L'o6H SYM MOD RE GR MW UOOOH ZC51H SYll MODKEGRMDW 
UUUOH 2C6CH SYN PUTIHMED DO OOH 2C88H SYlt PUTUllEOS 
OUUOH 2CA6H SYM CHECKWANDVAL OOOOit 2CD6H SYlt ACCIHMfO 
000011 2tE1H SYM MOORMIMMEO OOOOH 2CFCH SYM SHINS TRW 
Sf ACK UOO'tH SYll B DOD OH 201DH SYN CHECKACClllMED 
UOOOH 202'JH SYH CHECKHOORMlllMED OD OOH 2D35H SYlt CHECKNODRllNOORM 
OOUOH 205FH SYM TYPEl OOOOH 21>76H SYll TYPE2 
OOUOH lD9JH SYM TYPEl DOD OH 2DCAH SYM TJPH 
OUUOH 2ElCH SYM TYPES OOOOH 2E33H SYll TYPE6 
UOUOH 3!iE2H SYN TYPE7STRUC. OOOOH 2E58H SYH JYPEJ 
OOOOH 2t:95H SYN TYPf80R8A OOOOH 35E6H SYM TYPEBSTRUC 
OOUOH 2tEBH SYM TYPEB OOOOH 2EF6H SYK TYP£:11A 
UUUOl1 2fHH SYM TYPE90R10 STACK 0004H SYM TYPE 
OU OOH 2f7fH SYN TYPE9 UOOOH 2F8AH SYH TYPE 10 
OU OOH 35EfH SYN TYPEllSJRUC UOOOH 2F95H SY14 TYPEll 
UOUOH 2f D9H SYN TYPEINT OOOOH 3011H SYM TYPEESC 
OUUOH 30'tCH SYN TYPERETRETF OOOOH 3092H SYN TYPEIN 
OUUOH 3004H SYN TYPE OUT DD OOH 3652H SY It TEMP 
OOOOH 35f 2H SYN CJSTRUC OOOOH 313AH SYll TYPECULFJMPF 
OOUOH 317CH SYH IYPETESJ OOOOH 31BtH SYM TYPcXCHG 
UUUOH 31F8H SYM TYPEMOV OOOOH 32D1H SYH ASll 
STACK OOO'oH SYN LDC OODOit 230EH LIN 26 
OOUOH 2311H LIN 27 OOOOH 2311H LIN 2.9 
OOUOH 231011 LIN 29 OODOH 231FH LIN 30 
OOUOH 2322H LIN 31 OOOOH 2325H LIN 32 
OUUOH 232AH LU. 33 DO OOH 232CH LIN H 
UUUOH 232FH LIN 38 OOOOH 2332H LIH 39 
UUUOH 2338H LIN 'tO OOOOH 233BH LIN H 
OU OOH 233DH LIN 42 OOOOH 2340H LIN H 
OOOOH 2H1H LIN H UOOOH 230H Lllll 'o5 
UUUOH 234CH LIN 46 DO OOH 23HH LIN H 
OU OOH 235AH LIN 48 · OOOOH 235DH LIN 'o9 
OOOOH 23611H LUI 50 DOD OH 2368H LIN ~1 



- 11111111 ~ ~ ~ - ~ - - .. - ...._ 
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UUUUtt 2360H LIN !>2 OOOOri 2HOH l [1j 5 'j 
OU OOH ll7CH LIN 56 O<iOOH 231!8fl LIU :J 7 
OOUOH 2381:H LI~ 58 OOOOH 238Fli LH• 59 
U00011 2392tt LIN 60 OOOOH 2394H LTh 61 
OOOOH 2J9AH LIN 62 OOOOH 23'.IAU LI•~ 61 
OOUOH 239UH LU 66 OODOti 2 311911 lf11 67 
OUUOtt 2388H LIN 68 OOOOH 23~CH LJ!i 69 
OU OOH 2JClH LIN 70 OOOOH 23CllH Lltl 11 ' 
OOOOH 23CllH LU 72 OOOOH 2lC8H Lil'l H 
UOOOH 23EOH LIN 75 OOOOH 23El>H LJN 16 
OU OOH lJFOH LIN 78 OOOOH 23F9H LIN 110 
OOOOH HO'tH LUI 82 OOllOH 21t01tl UN Bit 

COPYRIGHT© 1981.1982, 1983 OOUOH 2't00H LIN 85 OOOOH 2H2H Lt•• 86 
OOOOH l'tl 7H LIN 81 UOOOH 2HEH Lrn 88 DIGITAL RESEARCH OOOOH 2'*2"H LU 89 OOOOH 21t2'*H LIN 90 
OUUOH 2'*31H LIN 91 OOOOH 2HCtl LI•• n P.O. BOX 579 
OU OOH 2HFH LIN 93 UOOOH 2HAH LIN 95 PACIFIC GROVE, CA 93950 OOOOH 2't51H LIN 97 OOOOH H56H LIN 98 
OOOOH 2't58H LIN 99 OOOOH H5DH LIU 101 SER.# OOOOH l't61H LIN 102 OOOOH 2't68H LIN 103 
OOOOH 246FH LU lO't OOOOH 2'tHH LIN 106 
OOOOH 2H6H llN 108 OOOOH 2HDH lltl no 
OOOOH Z't811H LIN 111 OOOOH 202H LIN 112 
OU OOH 2'tA1H LIN lH OOOOH 2'tAAH LIN 115 
OOOOH Z'tAAH lll'f 116 OOOOH 2UtH LIH 117 
OOOOH Z'tAFH LIN 118 OOOOH 2Ufli UN 119 
OU OOH 202H LIN 120 OOOOH 21tCOH LIN 121 
OOUOH 2'tCZH LIN 122 000~ 2'tCZH LIN 123 
OOOOH Z'tC'tH LIN· l2't 000 H 2'*C7H LIN 130 
OOOOH Z't07H LIN 131 OOOOH 2UlH LIN 133 
OOUOH 2'tE9H Liii! ll't OOOOH 2"EDH LIN 136 
OU OOH l'tf lH LIN 137 OOOOH 2'tf1H LIN 138 
OOOOH Z'tfOH LIN 139 OOOOH HFOH LIN HO 
OOUOH 2500H LIN 1"1 OOOOH 251'tH LIN H2 
OOOOH 25HH LIN 1"3 UOOOH 2517H UN lit'* 
OOOOH 2528H LIN H5 OOOOH 2528H LIN H6 
OU OOH 252t:H LIN H7 OOOOH 25UH LIH 1"9 
OOUOH 25"8H LIN 150 OOOOH 25'tFH UN 1!>2 
OU OOH 2553H LIN 153 OOOOH 2553H LIN 15't 
OOOOH 2556H LIN 155 OOOOH 256CH LIN 1!>7 
OOOOH 257CH LIN 158 OOOOH 2586H UN 159 
OOUOH 2589H LIN 160 DO OOH 2591H LIN 161 
OU OOH 2599H LIN 162 OOOOH 259DH LIN 164 
OOOOH 25Altt LIN 165 OOOOH 25AlH LIN 166 
OOUOH 25AltH LIN 167 OOOOH 25BAH LIN 169 
OUOOtt 25CAH LIN 170 OOOOH 25DltH LIN 171 
OOOOH 2507H LIN nz OOOOH 25Df H LIN 173 
OOOOH 25E7H LIN lH OOOOH ZHBH LIN 116 
OOUOtt 25EfH LIN 177 OOOOH 25EFH lIH 118 
OOOOH 25FlH LIN 179 UOOOH 25F9H LIN 181 
OOOOH 2601H LIN 182 OOOOH 2606H LIN 183 
OOOOH 2613H LIN 184 OOOOH 2618H LH 185 
OU OOH 2625H LIN 186 OOOOH 26Z9H LIN 188 
OOOOH 262DH LIN 189 1)000H 262DH LIN 190 
OOOOH 2630H LIN 191 OOOOH '26"3H L(jj 192 
OOOOH 26HH LIN 193 OOOOH 2646H LIN 195 
UOOOH 265lH LIN 196 OOOOH 2651H · LIN 197 
OU OOH 2658H LIN 198 OOOOH 265EH LIN .199 
OOOOH 2665H LIN 200 OOOOH 2661lH LIN 201 
OOOOH 26711H LIN 202 OOOOH 267DH LTN 203 



OOOOH 2680H LIN 204 oooou 2!ddH L;: .~ :~ u '.i 
OOOOH 268AH Lrn 206 OOOOH 260llH u:i 2:H 
OOOOH 268UH LIN 208 000011 26901l LI" ?O'l 

OOOOH 2691H LIN 211 000011 26 '.lt: ~I Lli~ 2U 
OU OOH 26A6H LIN 213 OOOOll 26A8H LltJ 215 
OOOOH 26Afli LIN 216 000011 ?664H u ... ?17 
UOOOH l6BUH LIN 21 'l UOOOH 26C5H Lii~ uo 
OU OOH 26Ci\H LIN 221 OOOOH 2604H LlH 222 COPYRIGHT© 1981, 1982, 1983 
OOOOH 26061l LTN 223 OOOOh 26:l8H L J:j 224 DIGITAL RESEARCH OOOOH 2608H LIN 225 OOOOH 26 '.IA H Llf'I . 226 
OOOOH 2600H LHI 228 OOOOH 26£5H LIN 229 P. 0. BOX 579 
OOOOH 26ECH LIN 231 OOOOH 26EFH Lrn 232 PACIFIC GROVE, CA 93950 OOOOH 26F8H LIN 234 OOOOH 2JOOH LI ti 235 
UOOUH 210CH LIN 2 36 OOOOH 270£H u,, 237 SER.# OOOOH 27 Ot:H LIN 238 OOOOH 2115H LTN 240 
OOOOH llllH LIN 241 OOOOH 2724H LIN 242 
OOOOH 2726H LIN 243 OOOOH 2129H u:~ 244 
000011 2726H LTN 2't5 OOOOH 2131H LIU 246 
OOOOH 27JEH LIN 248 OOOOH 2141H LIN 249 
OOOOH 214AH LIN 250 OOOOH 214AH LIN 252 
OOOOH 2HOH LIN 253 OOOOH 2751H LIN 254 
OOOOH 215'tH LIN 255 OOOOH 2l8EH LIN 256 
OU OOH 219EH LIN 257 OOOOH 27AlH Ll~ 258 
000011 27ACH LIN 259 OOOOH 27ALH Lii~ 260 
OOOOH 2165H LIN 261 000011 2161H LIN 262 
000011 218EH LIN 263 OOOOH 27COH Lii~ 26i 
OOOOH 27C7H LIN 265 OOOOH 21C9H Lrn 266 
OOOOH 21DOH LIN 268 OOOOH 210AH UN 269 
OU OOH 27EJH LIN 271 OOOOH 21E6H LIN 272 
OOOOH 27E9H LIN 273 OOOOH 27EEH LIN 274 
OOOOH 21EEH LIN 215 OOOOH 21F5H LIN 211 
OOUOH 27FFH LIN 218 OOOOH 2802H LIN 279 
OOOOH 21105H LIN 280 OOOOH 280CH LIN 281 
OOOOH 280FH LIN 282 OOOOH 21119H LIN 2aJ 
OU OOH 21121H LIN 284 OOOOH 2823H LIN 285 
OOOOH 21l26H lJN 286 OOOOH 2820H LIN 288 
OU OOH 21136H LIN 289 OOOOH 211 l'lH LIN 290 
OOOOH 283CH LIN 291 OOOOH 284JH LJN 293 
OOOOH 284DH LIN 294 OOOOH 2850H Lrn 295 
OOUOH 21159H LIN 297 OOOOH 21161H LIN 298 
OOOOH 2116'JH LUI 299 OOOOH 21168H LIN 300 
OOOOH 286E:H LIN 301 OOOOH 2870H LIN 302 
OOOOH 2876H UN 304 OOOOH 21178H LIN 305 
OU OOH 21178H LIN 306 OOOOH 2881H LIN 307 
OOOOH 2884H LIN 308 OOOOH 2881H UN 309 
OOOOH 288EH LIN 310 OOOOH 2891H LIH 3ll 
OOOOH 2893H LIN 312 OOOOH 2896H LIN 313 
OOOOH 289CH LIN 314 OOOOH 289FH LW 315 
OOOOH 28AAH LIN 316 OOOOH 2811CH LIN 317 
OOUOH 28AFH LIN 318 OOOOH 2886H LIN 319 
000 011 2889H LIN 320 OOOOH 2886H Lli't 321 
OU OOH 211BEH LIN 3.23 OOOOH 2111l5H LIN 324 
OOOOH 211ElH LIN 326 OOOOH 211E9H LIN 327 
OOOOH 211FIH LIN 328 OOOOH 28f BH LIN 329 
OOOOH 28FAH LIN Hl OOOOH 28FAH LIN 332 
OOOOH 26FOH LIN H3 OOOOH 28FFH Lii~ 334 
OOOOH 2'J 02H LIN 336 OOOOH 2908H LI.~ 337 
OOOOH 290EH LIN 338 OOOOH 292 OH LIN 339 
OOOOH 293AH LIN HO OOOOH 2950H LIN 342 
OOOOH 296 3H LIN 343 OOOOH 2961H LJl\I H5 



- ,.... .... ..... .... ..... - - - -.. .. - - ~ ... ..... .... - -
OOOOH 2'HOH LIN 1't6 000011 2'J16!" l •.'I ·34 7 
000011 297AH LYN H8 00 0 Oil 2'Ht.'i l T !, 349 
OU OOH 2'.110H LIN 350 oooou 2·J8dl LI•• 351 
OOOOH 298BH LIN 352 OOOOtl 29flbH LI ti 353 
OOOOH 2'.18EH LIN 354 00 ll Ori 2'J9Cl1 LTi; 3'>5 
OOOOH 29AOH LIN 356 OOOOH 2'JHH LIN 357 
OOOOH 29ACH LIN 358 OOOOH 29BH Liii ]60 
OOOOH 2<JB6H LIN 361 000011 2'Jf!!lH L Tl< 16 3 
OOOOH 29C4H LIN 364 OOOOH 2<JC 7H Liii 36 5 
OOOOH 2'JCCH LIN 366 OOOOH 2'JCCH Lrn 167 
OU OOH 2'.ICi:H LIN 368 000011 2'J05H Lrn 370 
OOOOH 29DtH l Jiii HI OOOOH 2'J)fll LIN 312 
OOOOH 2<JE<tH LIN 373 oooou 29EBH Liil 374 

~lVV\- ~ ~-ov.'-1-OOOOH 29EOH LIN 375 OOOOH 2'JF111 Lrtl 376 
OOOOH 29flH Lrn 311 OOOOH 2'JF4H LI ... .H8 COPYRIGHT© 1981.1982, 1983 OOOOH 2'Jf6H LIN 379 OOOOH 29FllH LVI JUO 
OOOOH i9FllH LIN 382 OOOOH 2.\05H LIN 383 DIGITAL RESEARCH 
OOOOH 2A09H LIN 384 OOOOH 2400H LIN 385 P. 0. BOX 579 OU OOH 2AlOH LIN 387 OOOOH 2AlSH UN J88 
OOUOH 2A21H LYN 389 OOOOH 2A2Ell Lrn ]90 PACIFIC GROVE, CA 93950 
OOOOH 2A34:'.H Lrn 391 OOOOH 2A34H LIN 392 

SER.# (L- td..J-OU OOH 2A36H LIN 393 OOOOH 2A39H Lrn 39't 
OU OOH 2AJCH LIN 395 OOOOH 2A43H LIN 396 
OOOOH 2AHH Lrn 397 UOOOH 2A4ilH LIN 399 
OU OOH 2A4tH LIN 400 OOOOH 2A51H LIN 401 
OU OOH 2A55H LJN 402 OODOH 2A58H . LIN 404 
OOOOH 2A5fH LIN 405 OOOOH 2A68H LIN 406 
OOUOH 2A6CH LIN 407 OOOOH 2A6f H LIN 408 
OOOOH 2A7AH LIN 409 OOOOH 2A7FH LIN 't!O 
000011 2A81H LIN 411 OOOOH 2A8teH LIN 412 
OU OOH 2A8EH LIN 413 OOOOH 2A9AH LIN 414 
OOOOH 2AA'eH LIN 415 OOOOH 2AA6H LJN 416 
OOOOH 2AA9H LIN 417 OOOOH 2AAEH LIN 418 
OOOOH 2ABllH LU 419 OODOH 2AC6H LIN 425 
OOOOH 2ACBH LIN 426 OOOOH 2AHH LIN 427 
OOOOH 2AD'eH LIN 429 OOOOH 2AIJ9H LIN 430 
OOOOH 2ADtlt LIN 431 OOOOH 2AE3H LIN 'e32 
OOOOH 2AE5H LIN 434 OOOOH 2AFOH LIN 436 
OOUOH 2AfJH LIN 437 UOOOH 2Af6H LIN 436 
OU OOH 2Af8H LIN H9 OOOOH 2B01H LIN 440 
OOOOH 2803H LIN 442 OOOOH 2B08H LIH 443 
OOOOH 2BOOH LIN 445 OOOOH 2li0FH LIN 447 
OU OOH 2Bl'tH LIN 448 OOOOH 2BlFH LIN 4't 9 
OOUOH 21HfH LIN 451 OOOOH 2824H LIN 452 
OOOOH 2826H LIN 453 OOOOH 2B26H LIN 'e55 
OOOOH 2ll29H LIN 456 OOOOH 2834H LIN 4!>7 
OOOOH 2834H LIN 459 OOOOH 28HH LW 460 
OOOOH 2BJ9H LIN 461 000011 2B39H Lii~ 463 
OOUOH 283CH LIN 464 OOOOH 2851H Liii 465 
OOOOH 2ll5JH· LIN 466 OOOOH 2665H LIN 468 
OOOOH 2B68H LIN 470 OOOOH 2d6EH LIN 411 

_ OOOOH 2871H LIN 4 72 OOOOH 2B74H LIN 473 
OU OOH 2B8DH LIN 47" OOOOH 2B94H LIN 475 
OOOOH 21l98H LIN 416 OOOOH 20A2H LIN 477 
OOOOH 2BABH LIN 418 OOOOH 2BAFH LJll "79 
OU OOH 21l82H LIN 482 000011 2888H Lii~ 483 
OOOOH 26ClH LIN 485 OOOOH 2liC lit LIN 4116 
OOUOH 2BCAH LIN 481 OOOOH 2607H LIN 488 
OOUOH 2BDOH LIN 489 OOOOH 28E3H LIN 490 
OOOOH 2BE5H LIN 491 OOOOH 2UE8H LIN 492 



UUUOH 2DECH LIN 493 OOOOH 2Jfflt LJ ' 4-J5 
OOUOh 28HH L1" 4 'J1 000011 2CO.:H LT.• 4'Jil 
UUUOH 2COllH LIN 499 OOOOH 2COFH u:-1 500 
OOUOH 2Cl1H LIN 501 000011 2Cl4H l Til 502 
UUUUh 2Ll8H LIN 503 UOOOii 21.. lilH L l :> 504 
OUUOH 2Cll:H LIN 505 OOOOH 2C25H ll:4 501 
UUUOH 2l.211H LIN 508 OOOOti 2C30H LJN 509 COPYRiGHT © 1981, 1982, 1983 
OUUOH 2l.30H LIN 511 OOOOH 2LJ1H LI·• 512 
OOOOH 2C3DH LIN 513 OOOOH 2CHH ua 515 DIGITAL RESEARCH 
UUOOH 2t46H LIN 516 000011 2C4'1H Lrn 517 P. 0. BOX 579 
OOUOH 2l.4LH LIN 518 OOOOH 2C4FH LI•• 519 
OOUOH 2C51H LIN 520 OOOOH 2C54H Liil 521 PACIFIC GROVE, CA 93950 
OUUOH 2t62H LIN 522 OOOOH 2C61H LHI 52 3 

SER.# OUUOh 2L6AH LIN 524 OOOOH 2l.6CH LJii 5(.5 
OOOOH 2C6f H LIN 526 OOOOH 2C76H Lili 52 7 
OUUOH ZC7DH LIN 528 OOOOli ZC86H LIN 529 
OUUOH 2l..88H LIN 530 OOOOH 2C86H Lrn 5Jl 
OOOOH 2C92H LIN 532 OOOOH 2C9BH LIN SH 
UUUOh 2LA4H LIN 534 OOOOH 2CA6H LJtj 535 
OU OOH ZtA9H LIN 536 OOOOH 2CB8H Lrn 511 
OOOOH ZCBBH LIN 538 OOOOH 2CCZH Llt4 540 
UUUOli ZCCAH LJN 541 OOOOH 2CD1H LIH 542 
UUUOH 2t04H LIN 544 OOOOH 2CD6H LIN 545 
OOOOh 2C09H LIN H6 OOOOH 2CDCH LIN 5H 
OUUOH 2CDFH LTN 548 OOOOlt 2CE2H LIN 549 
OOUOh 2LE5H LIN 550 OOOOH 2CE1H LIN 551 
OOUOH 2CEAH LIN 552 OOOOH 2CEDH LIN 553 
OUUOH 2CFOH LIN 554 OOOOH 2CF7H LIH 555 
OUUOH 2Cf AH LIN 556 OOOOH Zt;f CH Ll14 557 
OOOOH 2CffH LIN 559 OOOOH 2006H LIN 560 
OU OOH 200FH LIN 561 OOOOH 2019H LIN 562 
OUUOH 201DH LIN 563 OOOOH 2D20H LIN 564 
OOOOH 2029H LIN 565 OOOOH 2029H LIN 566 
UOUOH 202CH LIN 567 OOOOH 2035H LIN 568 
OUUOH 2035H LIN 569 OOOOH 2038H LIN 570 
OOOOH 205FH LIN 511 OOOOH 205f H LIN 572 
DUUOH 2062H LIN 573 OOOOH 2065H LIN 514 
OU OOH 206CH LIN 575 OOOOH 2011H LIN 576 
OOOOH 20HH LIN 517 OOOOH 2076H LIN 578 
OU OOH 2079H LIN 579 OOOOH 207CH LIN 5BO 
OUUOtl 2083H LIN 582 OOOOH 2086H LIN 5B3 
OOOOtl 208CH LIN 584 OOOOH • 208EH LIN 585 
OUUOH 2091H LIN 586 OOOOH 2093H LIH 587 
OUIJOH 2096H LIN 588 OOOOH 2099H LtN 58'> 
OOOOH 2082H LIN 591 OOOOH 20B5H LIN 592 
OUOOH 20ClH LIN 593 OOOOH 20C5H LIN 594 
UUUOH 2DC8H LIN 595 OOOOH 20CAH LIH 596 
OODOH ZOCOH LIN 597 OOOOH 2000H LIN 598 
OUUOH 2DD3H LIN 599 OOOOH 2DOAH Lilll 601 
DOU OH 20E8H LIN 602 OOOOH 20EfH LI1• 603 
OOOOH 2t:03H LIN 604 OOOOH 2E06H LIN 605 
UUUOH 2El5H LIN 606 OOOOH 2El 7H LTN 607 
OU OOH 2HAH LTN 608 OOOOH 2ElCH Liii 609 
OOUOH 2t:lFH LIN 610 OOOOH 2E22H LIN 611 
OUUOH 2f31H LIN 612 OOOOH 2E33H LIN 613 
OUUOH 2f36H LIN 614 OOOOH 2E39H LIN 615 
OOOOH 2t3CH LIN 616 OOOOH ZE4EH LIN 617 
OUOOtl 2E:53H LIN 618 0000 If 2f56H LIN 619 
OOUOtl 2E58H LIN 621 OOOOH 2E5BH LIN 622 
OOOOH 2t5fH LIN 623 OOOOH 2f65H LIN 624 



- ,...._ 
~ ..... ~ ..... - ..... ... .... - ... ~ ,..... 8111111! ~ - - .... 

OUOOil u.nH Lrn 625 000011 2t 'LHi Ly .. 6.:.6 
OOUOH lt:95H LIN 627 OOOOH 2i:9dfl Lii• c);> fl 
UUOOH 2t:9FH LIN 629 oooou 2LflHl l I;, 630 
000011 2EBEH LIN 6 31 OOOOrl 2i: 'P>H LT;; 6 32 
OOOOH l t:E: 'JH LIN 633 00 0 O~I 2H8!1 Lii' 635 
OU OOH 2t:HH LU.I 636 OOOOH 2tFlll LI ri 637 
OU OOH 2E:f4H LIN 6 38 OOOOll 7tf611 L Ill 639 
OOOOH 2tF'JH LIN 640 OOOOH 2ff(.tJ LIN 641 
OOOOH 2f0AH LIN 642 OOOOH 2F0fH LYN 64 3 
OU OOH 2f12H LIN 644 OOOOH 2r'l4H LTN 645 
OOOOH lfl1H LIN 647 OOOOH 2t'l AH Lli~ 648 
OOOOH 2FIOH Liii 649 0000'1 2f24H Lii• 6'.>l 
OOOOH 2f29H llrl 652 OOOOli 2f2CH LIN 653 

COPYRIGHT© 1931, 1982, 1983 OOOOH lf2EH LIN 654 000011 2f 35H LIN 6":>6 
OOUOH 2f3AH LIN 657 OOOOH 2F40H L!N 65 9 DIGITAL RESEARCH 
OUUOH 2f5UH LIN 660 OOOOH 2f55H Lrn 661 

P. 0. BC•X 579 OOOOH 2F511H LIN 662 UOOOH 2f5dH LIN 663 
OOOOH 2f6lH LIN 664 OOl>OH 2F65H LIN 665 PACIFIC GROVE, CA 93950 
OOOOH 2f61H LIN 666 OOOOH 2f!>AH LIN 667 
OOOOH 2f6CH LIN 668 OOOOH 2f13H LIN 669 SER.# 
OU OOH 2fl8H LIN 670 OOOOH 2f1BH LIN 611 
OU OOH 2flfH LIN 672 OOOOH 2f82H Lrn 673 
OOOOH 2f88H LIN 674 OOOOH 2f8AH LIN 675 
OOOOH 2f8UH LIN 676 OOOOH 2F93H LIN 617 
UOOOH 2f95H LIN 679 000011 2f<)8H LIN 680 
OOOOH 2f96H LIN 681 OOOOH 2fA2H LI ti 683 
OOOOH 2f82H LIN 6114 OOOOH 2FC2H LIN 685 
OU OOH 2fC4H LIN 686 000011 2FIHH Lrn 6117 
OOOOH ZfD'JH LIN 688 OOOOH 2fOCH LIN 689 
OOOOH 2fOFH LIN 690 OOOOlt 2FEEH LIN 692 
OOOOH 2ff5H LIN 693 OOOOH 2FFOH lllll 61)5 
OOOOH 300JH LIN 696 OOOOH 300AH LIN 698 
OOOOH 300CH LIN 699 OOOOH 300FH llk 700 
OUUOH 3011H LIN 701 OOOOH 3014H LI1~ 102 
OOOOH 3011H LIN 703 OOOOH 301AH LIN 704 
OOOOH 302CH LIN 706 OOOOH 3038H LYN 101 
OOOOH 303t:H LIN 708 OOOOH 30"5H LJN 709 
OUOOH 1041H LIN 710 OOOOH 304AH LIN 111 
OOOOH 304CH LIN 712 OOl>OH 30~FH LIN 713 
OUUOH 3055H LIN 7 l't OOOOH 3058H LI1i 115 
OOOOH 305FH LIN 716 OOOOH 306AH LIN 717 
OOUOH 30llH LIN 119 OOOOH 3014H , LIN 720 
OOOOH 30l8H LIN l 21 OOOOH 30lllH LIN 722 
OOOOH J080H LIN 123 OOOOH 3082H LIN 724 
OOOOH 3085H LIN 125 OOOOH 3088H LJN 726 
OOUOH 3091H LIN 121 OOOOH 3094H LIN 728 
OOOOH J091H LIN 129 OOOOH 30l5H LIN 130 
OOOOH 3084H LIN 131 OOOOH 30C3H LIN 733 
OOUOH 30C6H LIN 134 OOOOtl 30COH LIN 135 
OOOOH JOCFH LIN 1]6 UOOOH 30D2H LIN 131 
OOOOH 3004H LIN 138 OOOOH 3001H LJH 740 
OU OOH 30DAH LIN 741 OOOOH 30E8H LIN 742 
OOOOH 30EFH LIN 743 OOOOH 30FEH LIN l4't 
OOOOH 3l05H LIN 745 OOllOlt 310tlH LIN 746 
OOOOH 3108H LIN 141 OOllOH 3114H LIN 748 
OOOOH 11 llH LIN 749 OOOOH 312AH LIN 7~0 
OOOOH 3131H LIN 751 OOOOH 3138H LIN 752 
OOOOH 313AH LIN 154 OOOOH 3131>H llil 755 
OOOOH 3140H LIN 756 OOOOH 3141H LIN 15 8 
OOOOH 3157H LIN 759 OOOOH 315EH LIN 760 



OOUOH :il6)H LIN 761 UOOOH 316 lll u .• 16! 

OOUOH 317 Ml LIN 763 00 0 0 ti 311.:: il l. I < 7£,4 

OOOOH 317fH LIN 765 OOOOil 3J 82H l I 1 706 

OOOOH .H8)H LIN 767 ooooa 318CH u:i 76 9 
OUUOtl 3191H LIN 770 OOOOH 3194H u:J 771 
OUUOtl 3J96H LIN 772 OOOOH 3190H LI :i 714 
OOOOH JlALH LIN 775 OOOO'i 31A5H Lrn 776 
OOOOH 31A7H LIN 777 OOOOH 31AEH L lll 719 COPYR1GHT © 1981, 1982, 1983 
OOOOH 31B4H LIN 780 OOOOH 31R7H LI ;i 1B 1 DIGITAL RESEARCH OOOOH H69H LU 1a2 OOOOH 3 }[lCfl LI II 7il 3 

OOOOH 3161:H LIN 7 8't OOOOH 31ClH LHI 71i5 P. 0. BOX 579 
OOOOH 31C'tH LIN 786 0000;-1 3JC1H LTN 787 PACIFIC GROVE, CA 93950 OOUOH Jl06H LIN 788 UOOOH 31E 1H LIN 709 
OOOOH 31EllH LIN 791 OOOOH 31HH llrl 792 SER.# OOOOH 31fllt LIN 793 000011 Hf3H LIN 794 
OOUOH :UF6H LIN 795 UOOOH 3tF8H LIN 796 
UOOOH 31FBH LIN 797 OOOOH 31FEH ll:-1 7'J8 
OU OOH 3201H LIN 799 OOOOH 3214tl LI•i 801 
OOOOH :ill9H LIN 802 OOOOH 321fH LIN 80 3 
OU OOH 3224H LIN 804 OOOOH 322'tll Lii~ 805 
UOOOH 3236H LIN 807 OODOH 3236H ll1i 808 
OOOOH J2't!H LIN 809 OOOOH 3248H LIN 910 
OOUOH 32'\AH Liii 811 OOOOH 325CH LIN 013 
OD OOH 3264H LTN 8H OOOOH 3267H llt4 815 
OOUOH :iL60H LIN 816 OOOOH 3.l6ilH LIN 811 
OOUOH 327FH LIN 819 OOOOH 3287H LIN 820 
OOOOH 328AH LIN 821 OOOOH 3291H LIN 822 
OOOUH 329JH LIN 823 OOOOH 329AH LIN 825 
OOOOH 32A1H LIN 827 OODOH 3282H LIN 828 
OOOOH 3285H LIN 829 OOOOH 3281H LIN 831 
OOOOH J2BCH LIN 832 UOOOH 326FH LIN 8H 
OOOOH 32CIH LIN 835 OOOOH 32C8H LIN 837 
OOOOH 32COH LJN 838 OOOOH 3200H LHI 839 
OU OOH 3202H LIN 840 OOOOH 3205H LIN 841 
UOOOH 3207H LIN 842 OOOOH 32DAH LIN 8"4 
OOOOH 32E4H LIN 845 OOOOtt 32E1H LIU 846 
OOOOH 32EEH LIN 841 UOOOH 32F4H LIN 848 
OOOOH 32f BH LIN 849 OOOOH HOIH LIN 850 
OOOOH 330'tH LIN 851 OOOOH 330AH LIN 852 
OUUOH Hl4H LIN 854 OOOOH HltiH LIN 855 

. OOOOH HlEH LIN 856 OOOOH 3328H LIN 857 
OOOOH 3330H LIN 858 OOOOH 3335H LIN 859 
OUUOH H3AH LIN 860 UOOOH HJFH LIN· 861 
UOOOH HHH LIN 862 OOOOH 3349H llfl 863 
000 OH H4tH LIN· 864 OOOOH H53H Lrn 865 
OOOOH H511H LIN 866 OOOOH 335llH LIN 867 
UOOOH 3362H LIN 868 OOOOH 3361H LIN 869 
OOOOH 336CH LTN 870 OOOOH HHH LIN 871 
OOOOH B76H LIN 81l UOOOH 3378H LIN 873 
OU OOH 3380H LIN OH OOOOH 3385H LIN 875 
OOOOH 338AH LIN 876 OOOOH H8fH Lrn 877 
OOOOH J::i94H LIN 878 OOOOH 339<JH LIN 879 
OU OOH HC!:IH LIN 880 OOOOH 33C5H LIN Bill 
OOOOH 33CBH LIN 882 OOOOH HCfH LIN 883 
OU OOH BOEH LIN 8 8't 

MEMORY HAP OF MODULE ASSLNK86 
REAO fROH rILE ASS86.LNK 
WRllltN TO FILE ASSB6.ABS 



-
SELMtNT HAI' 

SJ ART STOP LEN!.iltl i\L lGtl 

OUUOOH OOOOOH c OOOlll (, 

OOOOOH OJ3CEH 33CFH G 
OHOOH 03503H 02 0411 w 
03504H 03652H 007FH w 
03b60H 03695H 0036H (j 

OJ696H OJ6CBH OOJ6H w 
03bCCH 036CCH OOOOH w 

GROUI' HAP 

ADU Rt SS GROUP OR SEGHtNT NAME 
OOOOOH C!iROUP 

coot 
OOOOOH OGROUP 

OATS 
CONST 
DATA 
STACK 
Ht MORY 

.. -
NA HE 

OATS 
CODE 
UlUST 
DATA 
11 S El. 
STACK 
llEHORY 

cuss 

fl HS 
cooi: 
CtHIS T 
OATA 

STACK 
MEllORY 

-

COPYRIGHT© 1981. 1982, 1983 
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- .. - - - - - -
CP/M ~5Mll6 I.I SOURCE: DDTB6.~86 OOTilS 1. ! lU/U,ll PAGL 

1 
l 
3 
4 
5 
6 
1 
8 
q 

10 
JI 
ll 
13 
14 
l!> 
16 
11 
18 
lq 
20 
21 
ll 
23 
H 
25 
i6 
l1 
28 
29 
30 
31 
32 
33 
H 
35 
J6 
.31 
38 
j9 

40 
41 
't2 
43 
H 
45 
't6 
't1 
't8 
49 
50 
.!11 
52 
53 

0000 

0100 
1400 
HOO 

005C 
006C 
0080 

1400 880000 
1403 C20400 

;£.:;OO H80000 
2303 C20UO 

0100 f94 A01 
0103 E9E 802 
0106 t9BB02 
0109 t9C502 
0101. E941\0A 
OlOf E9H08 

0112 COEO 

0112 
0113 

OOtO 

0240 
OJF 1 
03C4 
0301 
0B5A 
0951 

; 
debug 
; 
ddt_org 
lasmorg 
a smorg 

fcb 
fcb2 
buff 

dise11: 

assem: 

; 
bdosint: 

tit le •JJTtJ~ I • 1 

:nooil'ie·1 51) 4/iH 
J101itied 6/15/81 
!lloJified ll/12/81 
moJifled 9161 dl 
11odi fled Ulb/!l I 
illOdi tied 10/1/111 

l fl/ u;H' 

R. '>iH·~rstein 
R. StltJ~rstein 

R. Silt,,~r .. tein 
'l. S ill>erslein 
R. Sllt,c-rsteir1 

~- SilDerstein 
COPYRIGHT© 1981.1982, 1983 

DIGIT AL RESEARCH 
P. 0. BOX 579 
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equ 

equ 
equ 
equ 

cseg 

org 
rb 
rb 
rb 

org 
mov 
ret 

org 
AIOV 

rel 

org 

jmp 
hp 
j11p 
j11p 
jap 
j :np 

int 

OOh ;If set, use direct btos calls for console to 

IO Oh 
ddt_orgtlJOOh 
ddl_org+lLOOh 

005ch 
lDh 
Hh 
80h 

lasmorg 
<u 1 0 

;origin of this module 
;origin of d{s4ssembler 
;origin of assembler 

4 ;remove Parameters from stack 

as111org 
aKt0 
4 ;remove parameters from stack 

ddt_org 

lldt86 
con in 

;ccp transfers control here 

plmconout 
pl mga tl tne 
as~ent ;get here on error in assem (pl/11) 
plmset ;assembler link ta ddt set/verify 

bdosi ithis ls only here fur user to ~ate~ 

bdosintlac 
bdostntnu11 
; 

equ 
equ 

idctual bdos link ~els set from here 
offset bdoslnt 
offset bdosint+l 

bdosi equ 2H ;boos interrupt number 

.... .... 



CP/H ASHll6 1.1 SJURCE: oorso.A86 onra~ t.1 td121J1 

54 
55 
56 
57 
!>II 
!>9 
60 
61 
6L 
63 
64 
65 
66 
67 
68 
69 
70 
11 
72 
73 
7't 
15 
lb 
11 
78 
79 
80 
lil 
8l 
83 
84 
85 
86 
Ill 
88 
89 
90 
91 
9L 
93 
'H 
95 
'J6 
'H 
'JU 
99 

100 
101 
102 
103 
104 
10'> 
106 

0060 
0002 

0200 
0002 

OOOA 
0000 
0000 
0013 

Oll't 204HF50:>952 
49H48542028 
432920313938 
31LC£044't9H 
4954414(2052 
455HH15243 
4820 

OJ3A 4444!>4383620 
312EiU 

0143 2031302F3032 
2F383120 

0140 410!1 
014f 42[)8 
0151 43()!1 

0153 'i4[) !I 
015!> 53)0 
0157 Hl)O 
0159 53C9 
015u 44C9 
0150 431H 
015f 44iH 
0161 53)3 
0163 45[)3 
0165 49[)0 

0161 4F4't4954535A 
415043 

0170 050!.07080904 
OCOEl 0 

0179 4303 
017B 4403 
0170 45[)3 

~ 

st :>ize 
nbµs 

i f1.1asl<l6 
if.naskll 

lf 
er 
•!Ol 
ct ls 

eq1.; )6 ; st a ck s iz" 
\!:jlJ i i n1..1r.1 t; ,~,.. of brealq.1oints 

t!::J~ 0200h ; 16-bit Jf musk 
equ 02h ;ll-!Jit iF nt<isk 

e 'llJ O:it• 01 in~ f~ed 
equ Odh ; c:<1rriane return 
eciu er 
equ 13ti ;ascil ctl-s 

••••••••••••••••••••••••••••••••••••••••••• • • • • • • 
cop11ri\lhl db • COPYRIGHT CC) 1981, OIGtJAL RESEA•CH • 

; 
signon 

DATE 

se11reg 

; 
fl <lqname 

flagbtts 

segnames 

~ ~ 

db 

08 

db 
db 
ab 
db 
Jb 
db 
<lb 
db 
db 
db 
db 
db 
db 

db 

ab 

db 
db 
db 

~ 

"ll0Tll6 1. . • 'l" or 80h 

. 10/02/111 . 
.. A .. 1 •x .. or 80h 
·e·,·x· or 80h 
·c·,·x· or 80h 
"ll. • ·x. or 80h 
·s. • •p. or 80h 
*6•,·p· or 80h 
·s·,·1· or 80h 
·1>·.·1· or 80h 
'C .. , .. S .. or 80h 
.... f) "'' ·s. or '!Oh 
·s·, ·s"' () r 80h 
·E·,·s· or ii Oh 
·r·,·11· or 80h 

·ooHSZAPC" 

5,6,J,8,9,10,12,14,16 

·c ·, ·s • or 80h 
·1 •• ·s · or 80h 
'C .. • ·s"' or SOh 

~ ~ ti----" ~ ~ '~ 

HG f 

COPYRIGHT© 1981, 1982, !983 
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L~IH ~5Md6 1.1 SOURCf: OOT36.•So OIH:IS 1.1 10/U:ll 3 

107 
108 
1 O'J 
110 
111 
112 
113 
114 
ll':i 
116 
117 
118 
ll'J 
120 
Ill 
Ill 
lLS 
124 
12!> 
126 
127 
128 
l:t9 
130 
131 
132 
1..U 
134 
13!> 
U6 
131 
138 
lH 
140 
141 
142 
l't3 
JH 
145 
146 
147 
148 
14'J 
150 
151 
l!iZ 
UJ 
154 
l!i!> 
156 
1!>7 
1!>8 
15 'J 

0111' 
0101 
0183 
0185 
0181 

0189 

0197 

OlAt. 

0186 

OlCO 

0106 

01E6 

OlFB 

020A 
0200 
O:tOF 
0.Hl 
Oll4 
Ol16 
02111 
021A 
OllC 
021F 
0220 
022£ 
0224 
0226 

53)3 
58.U 
58S2 
583l 
58Slt 

.fJOOA'tH14[4E 
4FHl04HC4F 
!i3C5 
000 A't94E5355 
464649434945 
4EH20404541) 
4F5209 
000AH4F2053 
50414lC5 
OOOHO't5404F 
525920!i245Sl 
5545!i35420't't 
45H't945C4 
000AH4F2046 
494CC5 
2020535HJ.':i2 
542020202020 
20454EC4 
0001\56455249 
465920455252 
4F5Zl0415UO 
OOOA4H95348 
205752495445 
20H5?524F02 

A01301 
FECO 
A21E03 
2AH 
OlEO 
OlE 0 
8BF8 
88FO 
83H04 
IE 
28CO 
8ECO 
&EDS 
B90UO 

; 
closem 

lo adm 

makem 

me1111 

ope nm 

redd111 

ver11 

wrttem 

; 

tlb 
<lb 
cJi> 
Ol> 
db 

cJb 

Jb 

Jb 

db 

db 

db 

·s·,·s· or flGh 
·x·,·1· or BOh 
·ic·, ·2• ur 81lh 
·x·,·3· or BOh 
·x·,-4· ar qoh 

cr,1t,·1uSUFFIClt~f HEHoR·,·y· or ROh 

cr,lt,•No SPAC','[' or 80h 

cr,lf,.KEKURY RlOUtSJ OENIE',•o• or BOh 

SfAIU 

db cr 1 lf 1 'VERIFY ERROR AT',•' or 80h 

db cr,1t,·01sK WRITE ERRo·,·a· or 80h 

•••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
• i n l t i a 1 i z a l l o n • 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••• 
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SER.# ______ _ 

setbdosint: ; copy vector al O:bdosU4 lo (bdosl+l)•4 
111011 al,byle ptr .bdosintnum ;get bdos interrupt ' Inc al 
•OV byte ptr .ddthdosintnu•1al ; ddt uses the neKl interrupt interAally 
su> ah,ah 
shl dKtl 
shl aKtl ;bdos int " * ~ ilOll di t <IX ;Cdil point.s to ne1o1 bdos interrupt vector 
•ov st,ax 
SI.lb sl,4 ; Csil points to ttclual bdos iAterrupt vector 
?USh ds ; SEIVB ds 
sub aK,ax 
11ov es, <1x ; set es and ds to 0 to 111ove lnterr.,pt vectors 
111011 ds,aK 
llOV CK tit 

-



CP/M A5Hll6 1.1 51URCE: OOJBn.MHb G~fO~ 1.1 IJ/2/Ul PA Gt 4 

160 
161 
162 
163 
164 
16!> 
166 
167 
1611 
16':1 
110 
111 
lU 
1n 
1 l't 
175 
116 
177 
1711 
179 
180 
ltll 
l!l2 
l!U 
1114 
ltl!> 
1116 
ltl I 
1118 
1119 
190 
l'H 
192 
193 
194 
19!> 
196 
J 'J7 
198 
1 'J':I 
200 
201 
202 
203 
204 
20!1 
206 
207 
208 
209 
210 
211 
212 

OL29 F3o\4 
02211 lf 
022C C3 

0220 BES 000 
0230 ll400 
0232 AC 
023J OACO 
023!> 7415 
0231 3C40 
0239 7602 
0238 8040 

0230 llBCB 
0231- BFC3U 
OL42 lE 
02U 07 
024't f3A4 
OL46 BOOO 
C24H AA 
0249 E84110A 

024C C3 

0240 fC 
024t: 8CH8011 
OL52 8926Bfll 
0256 2E6C16E011 
0251l 2E8926A41l 

0260 9C 
0261 58 
0262 250002 
026!1 ll82661ll2 
Ol69 2EA38611 

0260 llCC6 
026F fA 
0270 BlDO 
0272 8Cl013 
027!> f60661H202 
027A 7401 
one FB 

0270 t:SB Afi' 

0280 F6036Fl2FF 
028!> 7503 
0287 E8H04 

024C 

0230 

OC97 

0270 

020 A 

02f!A 
0164 

.l\Oll S 

;:>0;> 

re t 

checkca;Jt<ii l: 
mo11 
.DOV 

lads 
C>I' 

rnovco111: 

jl 
cmp 
jbe 
:uov 

JIOV 

mov 
push 
pop 

rep mo vs 
llO 11 

stos 
call 

cctret: 

~ 
ddtfl6: 

dO: 

rel 

clJ 
'tOV 
MDV 
llOV 
40V 

pushf 
pop 
and 
llOV 

•ov 

ao11 
ell 
11011 
mo11 
test 
jz 
st i 

call 

test 
Jnz 
call 

S l t 0 ff SP. t buff 
"h. 0 

;r.upy boos interrupt vector to neKt int 11ector 
:r1::·storc ds 

lif comraJnJ tail ~ol empty, assume F com~and 

al ;net count fro~ c,~Mand tail 
11 l, al 
cctr1:t 
i11 1 conbuffmax 
movcom 
al,conbuff1nx 

;nothing lo do if tail empty 

; tr•Jncate, it needed 

cx,ax ;count to (ex] 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 
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dl,offset conbuff 
ds 

SER.# ______ _ 
es 
al 1 al 
a11eol 
al 
execute 

CCPSS,SS 
CCl'SP 1 5P 
USERSS,S5 
USt:RSP,SP 

ax 
ax,ifmasklf> 
sysif ,ah 
userfl ,ax 

;point destination to ddt seg 
icopy command tail into ddt com•an1 buff 

;store terminator 
;command tall is assumed E command 

;SAVE CC? STACK POINTER 

;TNITIALIZE USER'S MACHINE STATE Tl CCP STACK 

i get flags 
h1ask to If bit 
isave system IF state 
;tnitldllze user·s flags to svstf 

;entering critical region 
ss,ax iset ss = cs 
sp,offset stackp ;set uP stack pointer 
sysif 1 ifmask8 ;see if interrupts Nere enabled 
dO idon•t turn then on if they .ere off 

setbdosint 

savevecflag,Offh 
di 
bp11ect 

;exiting critical region 

icopy vector since ddt uses bdasl•l,lnternally 

iddt interrupts saved on each g/t/u? 
ilf so, don't initialize here 
;tt not, initialize them here 



-
213 
214 
215 
216 
211 
211! 
21 ':I 
220 
221 
n.z 
lLl 
224 
225 
2L6 
2l1 
221! 
22':1 
230 
231 
2J2 
233 
2H 
235 
236 
231 
2.ill 
23':1 
240 
241 
242 
24.3 
2H 
245 
246 
247 
Z41l 
24':1 
250 
251 
252 
253 
25't 
255 
256 
7'.>1 
251! 
25'J 
260 
261 
262 
263 
26't 
265 

- -

OL8A ilE3AOI 
0281.i t:BA!l01 

0290 EBA700 
029.; :;c;o 
0295 6701) 
0291 7207 
0299 B2FE 
0296 EBECOO 
0291: 6701 

02AO 883E 7112 

021l4 EB86FF 

02A7 fC 
02A8 BC1011 
02AB E86FOI 
02AE 0020 

-

0430 

OBA 

02AO 

038A 

022[) 

0411) 

.... - - -
Ollf;l~ l.l 10/UJl 

02: 

; 
start: 

d x' (l.( 
P,:S • riX 

sl,odosi ~ 4 f 2 

SLI t.. 
llOV 

LHOV 

mow 
51011 

.uo11 
mov 
lltllV' 

stos 
JIOV 

<U, es: (si l ; ;et hclos seqment 

5 t:) s 
11011 

stos 
ao11 

stos 
SOii 

stos 
i110V 

stos 
aov 
stos 

end if 

11011 

call 

CALL 
CMP 
otOV 
JC 
ltOV 
CALL 
MOV 

·.?St ilX 

..>iosentrvs•"Jo?.X 
dithiosentrvoff 
..il,Bln 
al 
..il 1 0cJh 
al 
al 1 0h 
<1 l 
al,25h 
al 
al,Offh 
al 
<t 1, Od3h 
i) l 
al,Ocbh 
4} 

si 1 offset st~non 
printm 

VEitSION 
AL1301l 
BH,O 
02 
[)L, OfEH 
SE TERR MOUE 
BH1l 

ltOV ERRHOOE,OH 

call checkcmdtail 

COPYRIGHT© 1981. 19R?. 1983 
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SER.# ______ _ 

;get sign on message 
; and pr int it 

;SEE Ir WE ARE UNOtR FILE SYSfEH III CMP/H) 

; IF EARLIER VERS Ill~, SK1" 

;so BOOS RETURNS ra oor ON FILE ERRORS 

;if non-blank, do E coaaand 

··········································~······ • • 
• ,.orkinq loop • 

• • ••••••••••••••••••••••••••••••••••••••••••••••••• 
cld ;direction flag points up 
mo11 sp1offs9t st~ckp imake sure stack is rtght 
call crlf ;print crlf 
•011 at,•-• ;and prompt 

- - -
5 



2t>6 
267 
26B 
269 
nu 
211 
272 
2H 
274 
21!:> 
216 
lll 
2lll 
219 
2BO 
2111 
282 
283 
2114 
2115 
286 
281 
288 
289 
.i:'.9U 
2'H 
2'12 
293 
2'H 
295 
296 
29/ 
298 
299 
300 
301 
302 
303 
304 
30) 
306 
307 
308 
309 
310 
311 
312 
3H 
3H 
315 
316 
317 
::u 8 

021JO EB730fl 
02BJ t.82101 
021\6 E83!i01 
021l9 3COO 
02HU 14E4 
02P.O 3C3fl 
02RF HE 6 
02Cl 2C41 
OlC 3 121A 
02C5 3C19 
02C1 1716 
02( 9 OOEO 
02Cll b400 
O..:CO 93 
02Cl C6066f 1201 
0203 C60S601200 
02011 2ErF97E902 
0200 EBC8 

020f E83801 
02E2 B03F 
02E't ERlFOO 
OLEJ tlliH 

02E9 2f()B 
OLEB 6008 
02EO OF02 
02EF 06!18 
02Fl 970C 
02F3 15()i) 
02F5 5800 
02f1 BFOD 
02F9 OEOJ 
02F8 OF02 
02f0 OF02 
02ff- 2EOE 
0301 AHE 
0303 OF02 
Oj05 OF02 
0307 Of02 
0309 OFOZ 
QjOd F20E 
0100 4COF 
OJOF AIOF 
O.H 1 OJOF 

0 3:?6 
03D 1 
0jf1 

02A 7 

02111 

020f 

0.dlf 

02A1 

O'tll> 

0326 
02A 1 

; 
err~ 

clable 

uorq~ 1.1 1u1..:1~1 

c il 11 
Ccdl 
C<l l l 
cmp 
jz 
Ci'IP 
JZ 
5'-li.I 

jb 
cmp 

conout 
Jet line 
con in 
4l,eol 
st il rt 
t.L , ... ; • 

STAH 
<l l t • Ii. 
err 
a1,·z•- .. 4• 
err 
<1 l. l 
cahoO 

: qet comn1cind line 
;r~~d first char 

; HdflRE LO!HltNT L rnt:s 
;check range for ~alid command 

l* ? (2 byt~:> per ctable entry) 

;most com•ands req..ilre an argument 
;most commands are not word mode 

h 
:>hl 
,nov 
xchg 
11011 

mov 
C'l 11 
jmp::; 

<'IXt bx 
numreq,l 
wmodeoO 
,,ord ptr 
st iii' t 

ctable [bx] iimmed call command routine 

call 
aov 
call 
jmps 

crlf 
alt ·1· 
conout 
st<1rt 

; start over 

; error h..indler 
iprint error char 
;stack maybe •essed LIP• keep this jmp 

··························*······················· • * 
c o • m a n d j u m p t a b l e • 

* 

dw 
}W 
dw 
dw 
dw 
dw 
dw 
dw 
dw 

ass• 
0LOCKCOMl'4RE 
err 
display 
execute 
fill 
go user 
hexmath 
if cb 

dw err 
dw 
dw 
dW 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 

err 
la:>:>m 
mi»ve 
err 
err 
err 
err 
read 
setmem 
trace 
untrace 

;assemble mnemonics 
;COHl'ARE HEHORY BLOCKS 

idlsplay •emory 
;load user pro~raw for execution 
;till aemory with constant 
;go to user program 
;compute hex sum and difference 
;input file control block 

:disassemble menory 
;move tJlock 

;read file 
;set melllory 
itrace program executton 
;untraced program execution 

6 
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31':1 
3lU 
3ll 
.ill 
3l3 
32't 
3lS 
3£6 
3l1 
Jl8 
329 
HO 
HJ 
332 
333 
334 
335 
336 
331 
HO 
33!1 
HO 
341 
3H 
3't3 
344 
345 
3't6 
3't7 
348 
349 
350 
351 
35£ 
3!>3 
354 
355 
H6 
3!>7 
358 
359 
360 
361 
362 
36J 
364 
365 
366 
367 
368 
369 
3"10 
371 

OJU DEDF 
0315 3010 
0.H 1 1:410 
0319 DFDZ 
0316 DFOZ 

0310 COED 
03U- C3 

0320 6101 
OJ22 E8F8Ff 
032!i Cl 

0311) 

bdos: 

:;w verify Jisi:>l .. y ti l~ inf a 
d,~ .. rite .,r It" m£,;nory t.l<>::k to disk 
dw xcom di sJJ l a1.1 I <1 l ter CPU st <1t I.! 

JIN err 
d., i!l"I" 

••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
• bdos interf:ice • 

;this interrupt instruction is overwritten on lnttiall~dtion 
ithe actual int I used ts the one <1t bdostnt: • l 

ddtbdosintnuia equ offs~t bdos • 1 

int 
rel 

if 
; 
bios: 

callf 
l"e t 

en di f 

if 
; 
consin: 

•Oii 
call 
push 
call 
pop 
ret 

endlf 

if . • 
cons in: 

iaov 
call 
ret 

end if 

if 
; 
conaut: 

•Oii 

IJdosi 

de buy 

dword ptr uiosentryoff 

debug 

1>111 <) 

btos 
llK 

COAOUt 
illl 

not debug 

cl,1 
bdos 
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CP/M AS141l6 1.1 S!JUKCc: l;rirs.s .... r6 LJ(1 i 8 ~ l. l lu/Ui;i p~ lit )j 

312 
Jlj UiOI/ :: 11 l.l l 
314 jmp l.l [ 0 s 
315 
316 en cJ it 
311 COPYR1GHT © 1981, 1982, 1983 
311l if riot LJel>u ~ 
H'J i DIGITAL RESEARCH 
JtlO COHO lit; P. 0. BOX 579 
Jll l 0326 bl02 il'IO'tJ clt 2 
31l2 OJ28 8111)0 illOll Jl, ill PACIFIC GROVE, CA 93950 
3U3 OJ2A EBFOFF 031D call odos 
Jtl't OJ20 CJ ret SER.# 
31l5 
31l6 endlf 
JiH ; 
31:1U rdconbuff: 
3 ll'J OJ2t: 61011 mov cl1JO 
J'JU O.HO tBEllFF 0.:ll) call i>dos 
391 OJ33 C3 rel 
3':.12 
393 if deoug 
39't . • 
39~ cons tat: 
3'.16 110V b1<16 
3 '.11 jmp bios 
3'.lll 
J'J'J eneli f 
400 
401 if not deb<1cJ 
402 ; 
403 constat: 
40't 0334 Bl OB aov cl, 11 
40!> O.H6 EBE'IFF 031[) call !>dos 
406 0339 CJ rel 
407 
408 en di t 
40 'J ; 
HU VERSIOtH 
411 OJJA BIOC HOV CL,12 
412 033C E90EFF 0310 Jl4P BOOS 
413 ; 
4l't open: 
41~ 033f IHOF 11011 cltb 
416 OHl E809FF 0310 call bdos 
411 0344 FECO Inc al ; test for Offh ret<1rn ed 
4lll 0J46 1401 0 349 jz openerr 
41 '.I OHll CJ ret 
4211 openerr: 
4Ll OH9 8EC'l01 11011 si,offset ope nm 
422 OJ4C EfHO 0 JRE jmps er rm 
423 ; 
424 close: 

~ .......... ~ ~ ~ ~ ~ ~ ~ """' ...... ~ ~ ~ ~ ""-~ ~ 
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CP/M ASM86 1.1 SOUR1..E: 01iB6 •. 'Ille JOH!> 1. I I 0/2/dl l'AGE 'J 

't25 
4<:6 OHt 11110 liO'll cl,16 
421 0350 E8CArf 0 31:) call ;;du 5 

4.£1:1 0353 FECO inc .. 1 
42 'J 0355 7401 0 351:1 jL closuerr 
430 0357 n re t 
4.H closeerr: 
432 0351:1 llE8901 110 v ,.i,offs,!t closcm 
433 0358 t:8$1 0 38L j nips ~rrm 

't.H ; 
't35 delete: 
436 0350 Bll 3 mow c 1,1 'J COPYRiGIH © 1981. 1982. 1983 H7 035f E913Bff OJJ f} j mp Ddos 
't31:1 ; DIGITAL RESEARCtl 
'tH re'1dsec: P. 0. B•:!X 579 440 0362 BlH i110\/ cl 1 20 

PACIFIC GROVE, l.A 93350 4't l Oj6ft t:9iHff 0 ]Ii) j II p I> dos 
.\42 
4't l writesec: SER.# 
444 Oj67 B115 110\/ cl. 21 
't4 5 0369 E881FF O.HO Ciill I> dos 
446 036C 01\CO or al 1 itl 
4't 7 Oj61;: 7501 0371 Jnz writeerr 
't48 OHO C.3 rel 
ft4 'J wrl teerr: 
450 Ojll BEF801 110\/ si 1 offset wr 1 t eaa 
451 0374 EB48 03BE jmps er rm 
't52 i 
453 11~ke: 
454 OH6 11116 llOV cl 1 22 
't55 OHO E8A2FF 0310 ccil l t>dos 
456 0378 FECO Inc d 
457 OHO 7401 0380 jz male eerr 
458 OJ7f CJ re t 
45'J m<tkeerr: 
460 0380 BHCOl 11\0V si 1 offset make• 
lt6l 0383 EBB 03BE jmps err• 
't62 ; 
463 setdma: 
461t 0385 BlU 11011 cl ,26 
465 0381 1:993FF 0310 jmp bdos 
466 ; 
1161 SET ERR MOOE: 
468 03BA BllD 'IOV CL,45 
4o'J 038C E9!Hoff 0 31[} JHi> Bl)QS 
4111 ; 
411 setdmal>: 
472 038F 6131 llOV cl, 51 
'tH 0391 E 98 '}ff OJI') J•p udos 
414 ; 
475 getm<1xmem: 
H6 OH4 6135 110 v cl 1 53 
417 0396 E:8tHff 0310 cal 1 i.lc1os 



CP/H ASHtl6 J.t SOURCf: DJl9b.A 0 6 oor8& 1.1 1u1Lt3I 

41H 
4 l'J 
4UO 
481 
4lll 
4tjj 
4tl4 
4115 
486 
411 / 
4811 
4119 
490 
491 
4'Jl 
4')J 
49't 
4'15 
496 
49 I 
498 
4'J'J 
500 
501 
502 
50J 
504 
505 
506 
507 
508 
509 
510 
511 
5ll 
513 
514 
515 
516 
517 
5111 
5l'J 
5l0 
5ll 
5U 
523 
5L4 
5L5 
526 
527 
5L8 
52 'J 
530 

0399 FECO 
0J9il 1401) 
OJ90 C3 

039i: 8138 
OHO l::Slllff 

OJA3 90 
OH4 90 
0JA5 90 
OJA6 90 
03A7 CJ 

OJA8 llE8601 
03AB EBl 1 

OJAO 8139 
03Af E%BFF 

03R2 8138 
0J84 l::S66Ff 
0387 40 
03RS 7401 
OJBA CJ 

OJRB BE970J 

0381'.: l::87C 00 
OJCl E9C3fE 

OJC't 55 
03C5 81\EC 
OJC7 8BH.04 
03CA E859FF 
OJCO 50 
03CI:: C2il200 

o:m1 55 
0302 E80200 
OJ0.5 50 
0306 CJ 

Inc 
jz 
ret 

<Jllocaus:ne11: 
:ao11 

O:HO call 

me1nerr-

cl 9 56 
bdos 
al 
me1ncrr 

inc 
jz 
N'li> 
NOP 
~OP 

NOP 
ret 

;REPLACE INC AL, JZ HEHER~ 

illOll 

03Rt jmps 
si,offset arnmm 
er rm 

; 
freeme111: 

llD V 

IJJJO Jmo 
cl ,57 
udos 

0 31[) 

0388 

0431) 
OlAl 

0326 

03[) 1 

; 
load: 

IQOV C}t 59 
cal 1 bdos 

lo<iderr: 

ill c 
jl 
rel 

dl( 

loaderr 

mov sl 1 offset loadm 

err111: 

; 

ca 11 
jmp 

plmconout: 
;>USh 
:ao" 
mov 
call 
pop 
rel 

• plmgetline: 
?USh 
call 
pop 
ret 

prlntm 
start 

bp 
bp t SP 
iu,4(bpJ 
COllOUl 
l>p 
2 

bp 
\Jet line 
bp 

;test for Offffh returned 

;restore bp for pl/m 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • • c o n s o l e i I o r o u t i n e s • 
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53) 
5U 
533 
534 
5.;5 
536 
537 
':IJH 
53'J 
5't0 
':141 
54l 
54 3 
544 
545 
5-'16 
547 
5'ill 
5'i'J 
5!>0 
5!>1 
552 
553 
5!>4 
555 
556 
557 
5!> ll 
55'} 
560 
561 
562 
563 
564 
!>65 
566 
561 
568 
56'J 
510 
511 
512 
513 
5 l't 
515 
'.;/6 
511 
5/8 
51'} 
51l0 
51ll 
5tll 
51l3 

if 
; 
ct lx• 

:uov 
C<l l l 
call 

yet line: 
:nov 

<JetO: 
Ci.Ill 

C;a p 
jz 
CllP 

jz 
ClllP 

jz 
cmp 
jz 
ClftP 

j n1> 
lllOI/ 

add 
JIOll 

i" c 
jmps 

yellinedone: 
JIOI/ 

ad3 
illOV 

aov 
ret 

backsp: 
cmp 
jz 
dee 
call 
aov 
call 
j•ps 

ctlc: 
111011 

11011 

jmp 

endif 

if 

<Jelline: 

det..•J:J 

.i l, • N • 

C CHl '.HJ t 
crlf 

conptr 0 0 

con sin 
d lo 3 
ctlc 
al18 
backsp 
al,24 ;i;tl-x 
ctl11 
al1cr 
1Jetlinedone 
conptr,conbuffmaK 
getlinedone 
dltoffset conbuff 
dl 1conptr 
(diJ, al 
conplr 
g~to 

di,offset conbuf f 
<.11,conptr 
byte ptr (dll 1eol 
conptr 1 0 

conptr 1 0 
getO 
conptr 
blank 
al, 11 
co"out 
getO 

cl,O 
al,O 
bdo s 

not debug 

-

COPYRIGHT© 1981. 1982, 1983 
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C~IH ASMH6 1.1 5~URCf; ODTB&.~36 )OiA~ 1.1 lU/2181 

5d4 
51l':> 
5d6 
'>Ill 
5118 
5119 
':>'JO 
591 
59L 
':>93 
5'H 
':>9':> 
5% 
5'H 
':>'HI 
599 
600 
601 
60l 
603 
604 
60':> 
606 
607 
608 
609 
610 
611 
612 
611 
61 't 
61':> 
616 
611 
61H 
619 
620 
6il 
622 
623 
6l4 
62':> 
626 
6l1 
628 
6l9 
6JO 
6.H 
632 
633 
634 
635 
636 

1'307 illlClll 
OJOA E851ff 
OJOO 8A1EC211 
031::1 8700 
OJEJ lllC3C311 
OJE l C60700 
OJEA C70604120000 
OJFO C3 

OJfl llEC311 
03F4 03360"12 
0Jftl AC 
OJF9 FF060412 

OJfD JC6 l 
OJff 1206 
0401 3C7A 
04f)J 1702 
O'tO':> 245 F 
0407 C3 

O'tOll f829FF 
0408 OACO 
O'tOO 1400 
040F 1:80EFF 
0'tl2 3Cl3 
O't l't 140 3 
O't16 t.98EFE 
0419 EB04Ff 

OH C. Cl 

0410 BOO!J 
04lf t:804ff 
042L llOOA 
0424 E8FFFE 
0427 CJ 

0428 t.8F2ff 
04211 t:BIHff 
O't2E CJ 

042f 11020 
04 ll f8F2FE 
0434 C.3 

0 .J2 t 

i 
con in: 

11011 

Citl l 
:11011 

111011 

:add 
lllOll 

110 II 

ret 

~ncJt f 

illOll 

:.di.I 
lods 
lnc 

lipper: C•i> 
0407 jb 

cmp 
O 40 7 j a 

anti 

i 
ctlchek: 

0334 call 
or 

O'tlC jz 
03ZO ca 11 

ClllJ 

0419 jz 
02A7 jmp 
0320 kwalt: call 

ctlextt: 

; 
crlf: 

ret 

llOll 

0326 call 
llOll 

0326 cdl 
rel 

CRLFCHK: 
0 410 1,;l\Ll 
0401l CALL 

RH 

11011 

0326 call 
ret 

J• 1 of fset ~onhufthdr 

r dco1101.1f f 
i> l , con l>u f i c n t 
llh 1 0 
Dx 1 offset conb1.1ff 
.Jyte ptr (uxJ, eol 
cC1nptr10 

ro~h~Rl:;;Gf~fT-0-::19=-=31-:, J-98-2, -19_83_ 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER # -------
si 1 offset conbuff 
si 1 conptr 
ct! 
CClllptr 

a 1. ·a• 
tJpret 
al, •z • 
1.1pret 
al 1 5fh 

const&t 
al 1 &1 
ct lex it 
constn 
al 1 ctls 
kw alt 
start 
consln 

ii 11 er 
cC1no1.1t 
.:ilt lf 
CCltlOIJt 

CRLF 
CTLCUEK 

l .• a , 
conout 

ifall thru to LIPPer 
; less than "<J" 
f Ot" 

;greater than 'z' 
;then no change 
;else convert to uc 

;check for ctJ-s, ctl-q and ctl-c 
;keypress? 
;zero? 
;no keypress so ret1.1rn 
;ff keypress the11 get the dat~ 
;check for ctl-s 

;any other key Nill restart 
ilt ctl-s then wait for another keypress 

;send er and lf lCI console 

;oo CRLF ANO CHEC( FOR ABORT 

;print a blank. 

PAC.2 12 



- - -
~P/M ASMll6 l.l SlURL~: DDrBi.A8L uOJH~ 1.1 ID/2/11 

6J7 
6311 
63'J 
6't0 
6"1 
6H 
6't:f 
644 
6"5 
6't6 
6lo7 
64U 
6't'J 
650 
6!>1 
65Z 
65j 
6!>'t 
655 
656 
6!>1 
658 
659 
660 
661 
66l 
6b3 
66't 
665 
666 
667 
6611 
66'.I 
670 
611 
672 
673 
6H 
61'> 
676 
611 
678 
679 
6110 
6111 
6112 
6113 
68't 
611!> 
6116 
687 
6118 
61l'J 

0"3'> 51 
O't36 E8F6ff 
0"39 59 
O't3A E2f9 
OHC C3 

O't30 J\C 
OHE A8!l0 
OHO 7'>07 
04"2 56 
04't3 E8cOfE 
0446 SE 
0447 ERF'e 

Oftlt<j lHf 
0448 E81l8FE 
OHi:: C 3 

OHF 3C20 
0451 7204 
04!>3 3C7E 
O't55 7602 

O't57 BOZE 

045'.I E8CAfE 
045C C 3 

O't50 26BBO't 
O't60 f60~601201 
0465 7'tl5 
0461 l:BOC 

O't6'J 57 
046A 8CCD 
O't6C 1:80()00 
046f 80.U 
0471 LB82fE 
04H 58 

;i1.1sh LK 

O'tZF Cdll t.il ank 
ex pop 

043'> lo~p t ii IJ s 

. • 
prlntm: 

ret 

lads 
test 

dl 

OH9 jnz 
a 11 8 Oh 
PQuit 
st 
conout 
si 

push 
032 6 Cilll 

pop 
0430 jmps pr intm 

pqutt: 
and 

0326 CiJll 

alt lfh 
conout 

rel 

CllP 

O't51 jb 
al,• • 
perout 
al,7eh 
-tscend 

CllP 

0459 jna 

OJ26 

O't7' 
04H 

0"75 

0326 

perout: 
llOV a 1, •. • 

ascend: 
call coraout 
ret 

; 
print8 .. rl6: 

•ov aK,es:lsi1 
test ou1ode 9 1 
jz printbyte 
jmps printword 

; 
prtntdword: 

i 

: called with; 
es segment 

; di offset 
:>USh di 
•ov 
call 
aov 
Citll 

pop 

aK1es 
printwor.:J 
dlt ~:. 

conout 
aK 

print word: 
push 

- ... 
l"HiE 13 

lprtnt U blanks in ex 

iprinl the meSSdJe at (sll on console 
ien1 of message indicated ~y parit~ set. 
;get a byte 
;check for end ~f wes5age 
;quit if p~rity set 

;print more mess~ge 

;strip parity 
;print last byte 

;output lalJ in ascil 

;less than blank? 

;output •. • 

;else output ascll 

cc.P)M-~ a.o v.4 
COPYRIGHT© 1981. 1982, 1983 

DIGITAL RESE,,RCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 

SER.# ac-totf 

;print byte or word at es:lslJ de?en1ing on •mode 

;print do1.1ble "ord as ssss:oooo 

;print segment 

;print value in [ax] as ~ hex digits 



6YO 
6'Jl 
6'U. 
6Y3 
6':14 
6':15 
6Y6 
6'H 
69!1 
6Y9 
7UU 
7Ul 
702 
703 
704 
10~ 

7U6 
101 
108 
7U9 
7111 
711 
712 
713 
714 
115 
716 
117 
118 
719 
1LU 
721 
722 
}Lj 

7l4 
725 
126 
121 
7l8 
129 
7 JO 
Bl 
H2 
7.H 
134 
135 
1.:lb 
131 
738 
Jj9 

740 
741 
14l 

0476 8 ~C4 
047tl EBOIOO 
047d 58 

047C 
0470 
047f 
0481 
0484 

O't85 
0481 
0489 
048A 
048C 
04AO 
0490 

50 
8104 
02<:8 
!:80100 
58 

240!" 
0490 
27 
lHO 
27 
E896ff 
C3 

0491 OE 
0492 07 
049J 57 
O't94 2ACO 
0496 ll9H 00 
0499 f3A4 
0498 5F 

049C 893EAE12 
04AO H 
04Al E82ZOO 
04A4 ll9lla00 
04A7 E84800 
04AA ll90300 
04AU 803EAD122E 
0482 7405 
04ll't E86000 
0487 E003 

0489 1:83900 

O'tBC E85FOO 
04BF AOA!Jl2 

047C 

0485 

0326 

04C6 

04F5 

04B 'I 
0'.>11 
04R1C 

04f.5 

uorib 1.1 10121>31 

i 

.r,ov 
call 
,:>Op 

printbyte: 
;>ush 
mov 
.:ihr 
call 
pop 

; 

,;l, lh 
i:.rintbyt~ 

a1< 

3)( 

cl 1 4 
al1cl 
printnil>t>l•! 
.:ix 

; Print v ·1lue in [ .ll] as 2 hex diriits 

;shift al ri~ht 4 places 
;output upper nibble 
;r~store al (no~ ~e do lower nibbl~) 

Pl<Gf 1't 

pr intnib>l .,: 
and 
add 
daa 

al,Ofh 
al,90h 

;print value in low 4 bits of [all as a heK digit 
;ro1sk upper 4 bits 

adc al,40h 
jaa 
call con out 
rel 

•••••••••••••••••••••••••••••••••••••• • • • 
file name parsing routines 

• • • •••••••••••••••••••••••••••••••••••••• 
; 
parse: 

J>USh 
POI> 
J>USh 
SUI> 
mo v 

rep stos 

; 
parse2: 

POI> 

18011 

l fl c 
call 
IBOV 

call 
illOll 

Cllli> 

jz 
ca 11 
jmps 

fllltype: 
call 

parser et: 
call 
.11011 

cs 
es 
di 
al.al 
cx.36 
ol l 
di 

fcbadr 1 di 
di 
setupdisk 
CKt8 
flllfield 
CK t J 
lastchar1 •• • 
ftlltype 
fi 111>1 
parser et 

flllfleld 

scanq 
al 1 lastchitr 

;parse Into fcb whose offset is i~ [Ji] 

; set es=cs 
:save fcb address 

ifcbl11n 
;iniliali~e fcb lo 0 
;restore fcb address 

;enter here to parse without clearln~ 
;assumes es= cs fro~ parse: 
:sav1! fcb address 
;point to first byte of fllen3me 
;check for d: and set drive byte 

ifirst item was disk, now get filenalBe 
; lenqth of file ty1>e 

ifill type with l>lanks if no . . . 
;tr ~.·, fill field from cGnsole Juff 

icount •1•s tn fcl> 

COPYRIGHT© 1981, 1982, 1983 
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-
14 3 
744 
745 
146 
747 
748 
H9 
hO 
151 
1'.Jl 
7!:> 3 
7'.J4 
7 55 
/56 
1''J1 
758 
759 
760 
761 
762 
763 
764 
lb':J 
766 
767 
76H 
769 
710 
111 
712 
113 
774 
11'.J 
716 
111 
778 
1l'J 
l!lU 
lll l 
182 
783 
71.14 
7li5 
7d6 
787 
71l8 
7 ll9 
l'JIJ 
l'Jl 
7'J2 
J'Jj 
794 
795 

-
04Cl C3 

04C3 E9l':h'E 

OH6 Ul28r'f 
04C9 A2AH2 
04Ct. 3C20 
04Ci: 14F6 
0400 JC.O[) 
0'tl)2 7"13 
0404 EBlAFF 
0407 3ClA 
0409 7508 
040l:l AOAH2 
040t 2(40 
04EO 4f 
04E 1 AA 
04E2 C3 

04U fFOE 0412 

04£7 FFDE0412 
04FB C3 

04EC tiFA212 
04H l:l90d00 
04f2 f2H 
O'tF4 C3 

04F5 C:8F9FE 
04f8 A2AIH2 
04Fti 3C2A 
04FU 7505 
O<tff E81100 
O':J04<. EBF 1 

0504 57 
0505 .,. 
0506 t:BEJFF 
OS 09 59 
O':JOA SF 
o:.oa 14011 
0500 E3B' 
OSOf AA 
0510 49 
0511 l0E2 

0513 B03F 
0515 l:B02 

- - - - -
IJOlll'> t.l 1012/'JI 

re t 

02H jmµ 
; 
S?. lll1Jc1i Sk: 

03!=1 C<lll 
AIO II 

cm:> 
O'iC 6 j .t 

cm" 
04C7 j z 
Qjfl call 

Clllp 

0 4E 3 j•lZ 

03Fl 

0504 
051 j 
04r5 

04f:C 

0511 
04C 3 

04F5 

0519 

so: 

sl: 

pdelim: 

repnz 

; 

lllOI/ 

Sll:> 
dee 
stos 
rel 

d"C 

de c 
ret 

110 II 

11011 

seas 
,.et 

fl 11 field: 
call 
11011 

cmp 
jnz 
call 
jmps 

notast: 

tillq: 

push 
push 
call 
pop 
pop 
jz 
jc><z 
stos 
dee 
jmps 

11011 

jlllpS 

con in 
liistch<ir,.;1 
d 1, "' # 

s"tui:>disk 
-. l • eo l 
sl 
con in 
a1,·:· 
sO 
<ilt lastch<1r 
<1l,•A·-1 
Jt 
al 

conptr 

conptr 

;s"t uyte. 0 uf fcl> <tccordinJ to chlr in tcb {l) 

; deb Link input 

;not a driVPt suotract 2 fro~ con~tr to rescan 
i<Jel drive char 

;point to tc~ (0) 
;store drive byte 

icheck char in [alJ for deli~iter; return Zf if so. 
dt.offsel dellms 
cx,ndelims 
al 

con in 
lastchar,al 
a1,••• 
notast 
fl llq 
fi llfield 

di 
ex 
pdelim 
CK 

di 
tillbl 
pcorseerr 
al 
Cl( 

fillfleld 

;look in table 

:count in Ccxl, dest ptr in [dil 

isave last char scanned 

;till with •7• 
;continue till delimiter 

iif aelimiter, fill field with • • 
;error if count e><ceeded 
; store char in fcl 
idecre~ent count 

COPYRIGHT© 1981. 1982, 1983 
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1% 
1'J 1 
7'J8 
7 'J'J 
HOU 
Hll l 
802 
80] 
1104 
805 
806 
807 
8011 
llO'J 
810 
811 
812 
8U 
1114 
815 
816 
811 
11111 
81 'I 
820 
821 
BU 
en 
1124 
82'> 
8L6 
821 
11211 
8l'J 
llJO 
8Jl 
832 
833 
834 
113'> 
11]6 
837 
8311 
8J'J 
1140 
841 
842 
843 
844 
845 
8't6 
847 
ll't8 

0.511 

OH9 
0:.ilb 

0510 

05H 
0!>22 
0523 
0526 
0!>211 
0;211 

0!>7.B 
0'.>2i 
0531 
0'.>32 
O!>H 
0535 
0537 
05JA 
0!>3C 
05't0 

0541 
0'.>44 
0!>47 
0548 
0'.>49 
0548 
0540 
0550 
0552 
0556 

0!>51 

b020 

E302 O!>tJ 
f3i<A 

(..3 

8113EA£12 
H 
890300 
B03F 
FZAE 
CJ 

890!:00 
BfltOOI 
OE 
07 
F2AF 
E:320 0557 
llAOOOO 
LBJI 
119165512 
C3 

8901100 
Bfb701 
OE 
07 
f2AE 
E30l\ 0557 
8A0900 
21101 
69165512 
C3 

c985fo 021}f 

till1.,l: 
JIO II 

ftllx: 
j CK Z 

rep st os 
tilldone: 

sc.anq: 

repnz 

; 
chkreg: 

repnz 

rat 

mov 
inc 
llD 11 

nov 
SC<lS 

ret 

• • • 

11011 

IDOV 
push 
pop 
SCi:IS 

jCKZ 
111011 

sul> 
111011 

rel 

checkflal): 
111011 

11011 

push 
Poi> 

repnz seas 
jcxz 
:nov 
sub 
JIOll 

rel 
; 
checkerr: 

j111p 

setreg: 

l • • 
" . 
tilldon.., 
·l l ;store •1• or • • 

;count ·1·s in fcb, return lf set If found 
di 1 fcuadr 
di 
CKtll 
'11 t ·1 • 
41 

;point to first char of filename 
ill chars to check 

user CPU state routines * 
* 
* 

lit re~ name in [3x] is V41idt 
;reqister number in regnum 
ielse go to arror processor 

retllrn .. ith 

cx,totreJ•l ;nunber of names to check • 1 
di1offset regname 
cs 
es 
ilX 

check err 
dx,totreg 
dx,cx 
regnum,dx 

;not a V4lid reg name 

;save reg number 

;check for valid flag name 
cx,nflau+l ;number of names to check + 
di,offset fl<1gname 
cs 
es 
.il 
check err 
d11,nfla9 
dx,cx 
regnum,dx 

err 

;not a valid flag name 

;save flag number 

WP'{R.G~if io 1981.1982, 1983 
DIGITAL RESEARCH 
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84'J 
11!>0 0:>5A BE9Cll ijlQ\I Ji 1 nffs·~l userrf~J 

1151 0550 03Fl jd.J Sit Cl< 
852 055f OJF I ~<LI si, ex 
85.i 0561 8904 :1101/ Lsi J 1 ii>< 

854 0563 CJ re t 
l!.5!> 
1!56 printfla:;is: ; print v.:ilu<!s of fl '1·1 s 

COPYRIGHT© 1981. 1982, 1983 115 I 0564 891)()00 mo11 Cx10 
1!51! pf O: DIGITAL RESEM~CH 
1!5'.I 0561 51 push ex f S;JV t! co1.1n l 

P. 0. B•:.x 579 1!60 05611 i:ai.aoo 051"\6 call printf l.:ig 
1161 05613 59 pop ex PACIFIC GROVE, .A 93350 
86L 056C 41 inc ex 
1!6J 0:>60 113F909 cmp C1119 SER.# 
1!64 0570 72F5 0567 jb pfO 
1165 057t C3 ret 
1166 
1167 set flag: ; set flaJ whose IJ Is in [cl(] to value in [bx] 
868 057J BE1001 n1011 s1 1 offset flagbits 
86'.I 0516 03F l add s i 1 ex 
870 057li AC lods ill 
1!11 0579 81\CB •Oii cl 1al 
11/2 osrn BBFEFF 111011 dX, Off feh 
IHJ OHt: 03CB ror 4X1Cl 
814 0580 03CB ror bx 1 cl 
875 0582 2fl106ll611 11nd userflta>< 
1176 0587 2E091E B6 ll or userfl 1bl( 
IH7 0581.. C3 ret 
818 ; 
111'1 pr ih t fl <11,Jn a1ne: ;print flag name 1o11\ose M is in [c1d 
880 0580 6E6701 11011 st, offset flagna111e 
8Ul 0590 03Fl add si 1cx 
Bil Z 0592 AC lads al ; get flay na11e 
11113 0593 £8'10FD 0326 call cono1.1t 
81l4 0)96 CJ ret 
l:lll5 
11116 getf lag: ; check flag whose " ls in [cl(] 
8117 ;return oilth Zf set If fla~ is set 
l:ltll:I 0597 1180100 ao11 4X1l 
8119 0)9A BE7001 aov sl1offset flttgbits 
1190 0590 03i' 1 add st 1 cx 
891 0)9f SAOC 110 II cl1Csil ; qet fla!}bi ts ( fhgnum} 
an 05Al 03C8 ror 11x,cl ;get 111ask into position 
8'H 05A3 2E2306B611 and <1x,1.1serfl ;see it bit set in CPU state 
894 05A8 C.3 ret 
l:l'.15 ; 
8'.16 prfnlflagval: ; pr Int value of flag Cas 0 or 1) W'lOSe # ts in [CK] 
8'.17 05A9 ESE ~FF 0591 call uetfld!} 
ll<Jtl 05AC 8030 11011 <111·0· 
11'.19 05At: H02 0502 jz pf2 Hf flCig not selt pr-int 'O' 
900 0560 60.H 111011 d 11 ·1, ;else print ·1· 
'JO 1 pt2: 



Cl' /11 ~Sl186 t. I SQU1{CE; D3Ti1 b.:<P.6 LllHll~ I • I I U/ .!./::I P4~L l !l 

%2 
90J 0'.182 t::8711:0 n 326 c-i 11 conout 
904 0'.13'.I C3 rel 
90!> 
906 pr tnt f l;;,i: i µr 1 nt fL;\l ( Q s f lilJniliRe ot 

, - , ) ,.- 10 se ' i" in [c" J 
907 O'.>Bb BE6701 ;nov si1offset fL.1•1n.u1e 
9UtJ 0~89 03F 1 adJ si1cx i pol n t tu fl.;<) na'D~ 

909 0588 fFH push word p tr : s l l iS.JVe fl4g char 
910 0'.180 l:607ff 0591 ca 11 qetfl.1<J 
911 0'.lf.0 56 pop <Ill ; yet fl <l\j ch<ar 
'H2 05Cl 7502 05C5 jnl pn:ime ; ff f la>J set, use fld g char 
9U O'.>Cj BOL'.) lllOV :i l. 

, - , ; else print hypheFl 
914 pnqme: 
915 0'.IC5 f.:85EFD 0326 call conout 
916 05C8 C3 ret 
9H • 'HI! PRtGl: iPRTNT l'IRST 6 RE:GIS HR N~HES {flJR 40 COLUMNS) 
919 05C9 890000 MOV cx,o 
920 05CC C606Bl206 KOV NRcG16 
9Ll 0501 moo 05EO J"PS PRO 
<J22 PREG2: i PRINT NtXT 1 REGtSfER NAMES Cf OR 40 COLtJMNS) 
923 0'.103 690600 HOV CK16 
924 050{) Ul03 0500 J'4PS PROO 
925 prlntregs: ;print register v~lues 
926 0508 1.190000 lllOV CllC t 0 
927 PROO: 
no 0508 C606531200 KOV r.IREG 11l COPYRlGHT © 1981, 1982, 1983 
9L9 pro: 
930 OHO E82900 060C eall testre,,icl i see if reg 5hould be printed DIGIT AL RESEARCH 
931 0)[3 7306 0 5Ell jnb pr2 ;don't prtnt If c;trrv not 5et P.O. BOX 579 9_j£ O,E5 51 PU5h CIC 

PACIFIC GROVE, CA 93950 93J 051:6 EBO COO 05F5 call printregval 
934 05E9 E843H O-'t2f call blank 
9_j) 05EC 59 pop CllC SER.# 
936 JJr2: 
937 05£0 41 Inc CIC 

938 05Ei: 3AOE5312 CHP CL1 NREC:. 
93') 0'.lf 2 72EC 05EO jb prO 
940 05f4 C3 ret 
941 i 
942 printregval: ;print value of rag who5e ' ls in lex] 
94J 05F5 BE9Cll llOV sl1offset userreg 
9't4 05f 8 03F 1 add si 1 cx 
')',) 05FA 03F 1 add st.ex 
946 05fC AO lods ax 
941 05FO E875FE 0475 ca 11 print,.ord 
94!! 0600 C3 ret 
94 9 
9511 prtntreQn.t•e: iprint name of reg whose # is in (c1d 
951 0601 bEDOl lllOV sit offset regname 
9!12 0604 03F1 3dd si,cx 
953 0606 OlFl add st 1 ex 
954 0608 E832FE 043) call printa1 

..__ 



- - - - - - - ..... 
L~/H ASM86 1.1 SJU~LE: onTR6.JR6 OOIA~ J.1 l~/2131 Pl\Gf' 19 

'h!> 
956 060a C3 r<: t 
9!>1 ; 
958 t~stre,Jct: : se1~ if r~a whose C is in LdJ sh:>.., l d be printed 
9!>9 ;r(:turn .1i th carry Set if so 
96U 0601. f6065412ff test s .! <J f 1'1 J. () f ' h 
%1 01>11 1509 061C. jnz printit ~print -tll re<J 's if se.Jf L1·1 set 
962 0613 80F9uli c111p cl.11 ; oth_.r .. l:>·~ 1 see if [clJ has seg r::iJ • 961 0616 7704 061 (. jd prlntl t 
96't 06111 110;=900 cmp cl•" 
965 0611! Cl rel 
966 pr in tit: 
961 061L f9 stc COPYRIGHT© 1981. 198~. 1983 <J68 0610 C3 rel 
969 DIGITAL RESEJ\WCH 
'HO S El UP HI.IA: P. 0. BOX SH 911 06H f8f Cf0 041() call crlf 
91l. 0621 8901100 •ov cx,11 PACIFIC GROVE, CA 93950 
971 0624 E8DEFE 043:> call tiibS ;leave space for flags 

SER.# 974 0627 890000 lllOV cx,O 
91!> 062A C3 .tE r 
916 i 
'H7 PREGHDRH ;pRJhf HtAOER FOR FIRSI 6 REGS (filit 40 C'll) 
918 Oo2ii &:llfOff 06tc CALL SEfUPHOR 
919 062t. C60653l206 ltOV NRt:G 1 6 
9110 0633 t:610 06H J'4PS PRHO 
91U PR(GHOR2: iPRINf HEADER FOR NEXT 1 REGISTERS 
982 Oo3!> t:8f7f0 O't2F CALL BLANK 
9113 0638 il90&00 "'o" CK,& 
984 0636 t:803 0640 JKPS ~RHOO 
9115 printregheader: ; Print header for registers 
9116 0630 EBOEFF 06H :ALL SHUPllOR 
'Jll 1 PRttOO: 
9118 0640 C60!>531200 llOV NREG,lJ 
'Jtl9 PrhO: 
990 0645 t8C\FF 060C call testregcl ; see If rP.g should be printed 
9'Jl 0648 1301\ 0655 jnb prhl ; don •t print If carrv not set 
'J'JZ 064A !>l push ex 
9'Jl 0648 E8d3FF 0601 call printregname 
994 064t 690300 llOV ex, 3 
995 0651 E8cJFO 0435 call tabs 
996 0654 59 pop CK 
997 prht: 
998 0655 41 inc CIC 
99'J 0656 3AOE5o312 C'IP CL t NREG 

JUUO 06!JA 72t9 0645 jb prhO 
JUUi 065C C3 ret 
1002 
1003 printlnstr: ; dlSdSSellble instru.ctlon at Ccs:tpl 
lOU't 0650 2E8J: 06AC 11 ao>v es,userc:> 
100!> 0662 2EBa368Hl llOV si,userip 
1006 0667 F&D!>3912FF test dlsempresent,Offh 
lOUI 066t 7410 067E jz pll 
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100!1 
1009 066t 06 :>ush !.! s 
1010 066F 56 Pl.lSh s I COPYR;GHT © 1981, 1982, 1983 1011 0610 f60(>)41Lff t e »t s~.Jf L.1,,, l)f fh 
l 012 067) 7403 067..1 jz µ i 0 DIGITAL RESEARCH 
1013 0677 L8A3f0 04Jl) call crlf P. 0. BOX 579 1014 µiO: 
lOB 067A E88300 1400 call disem PACIFIC GROVE, CA 93950 
1016 0670 Cl rel 
lOH ... 1 i: SER.# 
10111 0671: 268'04 .1011 al,es:(si] 
1019 0681 El:IFSFO CHC call printbyt" 
1020 0684 C3 rel 
l OL 1 : 
1022 printseginfo: print na111e t st<; rt and end address of se,Jment wnose 
102.i number i S· in CalJ lf len•Jth ls nof\-zero. 
10L4 068) SACB aov c •• ii l save Se;J nt.1mll er 
102) 0687 tl306 •Oii bl,6 
1026 0689 f6t3 •ll l i> l ;6 bytes per sea11ent In b<ise i>i'l9'3 
10L7 068tl 057212 add .ax,off set basepagesa11e 
10211 068t 8BFO lllOV si1ax ; si now points to entrv in base Pilge 
1029 0690 AO lods ax ; get low 16 bits of length 
1 O.iO 0691 8803 111011 bx 1 ax ; save in bx 
10.il 0693 AC lods al I get high nibble of length 
1032 069't 81\()!) mov dltal i save 1t 
lOH 0696 B400 111011 an,O 
1034 06911 OBC 3 or ax,bx ;test for zero length 
103) 069A 7430 06CC Jz psi re t Hf .zero, no disphv 
1036 069C AO lods ax ; get base 
lOJI 0690 53 push bx ; save low C len11th) 
10.311 069t 52 push dic f S~HI e high (length) 
1039 069f 50 j>USh ax i S"V e base 
1040 06AO 8500 111011 chtO ; zero high byte of seg•ent ' 1041 06A2 OHl sill CXtl ; . 2 (2 bytes per segment name) 
l 047 06114 su:11901 add cx,off sel seynames icx now pgints to segaent not111e 
104.i 06A8 51 push ex ; save it 
10"4 06A9 E871FO 04lU call crlf 
11145 06AC 5E pgp st 
104b 06AO E:8!1lFO 0430 ca 11 print111 ; pr int segment na.11e 
lOH 0680 E87Cf0 0.t,?F call blank 
10411 0683 07 pop es i get baSP. 
1049 06B4 06 pt.1sh es ; sav·e base 
10)0 0685 OFOOOO llOV .:11,0 
1051 06Bll E8AEFO 0469 ca 11 prtntdword ;print start address 
105£ 06BB E811FD 042f call l> lank 
10)3 061H: 58 pop bx ; g .. t base 
1054 06!lf 58 pop ax ; get high ( len) 
1055 06CO BlOC :&Oii cl,1£ 
1056 06C2 03EO shl axe cl ;move ls nibble of al to ms nibble of ah 
10)7 06C4 OJC3 add ax1bx i<idd ms nibble of len!}lh to base 
10)1:1 06C6 !IECO 111ov es, ax 
10)9 06Cll 5F pgp di ;get low Clen) 
1060 06C9 LB'lDFD 0 46'1 call printdword ;prt1~t end address 

-
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1061 
lObl 
1063 
1064 
106~ 

1066 
1067 
1068 
1069 
1010 
1011 
10/l 
1013 
lOH 
101!> 
1016 
ton 
1018 
10/'J 
1080 
10111 
10112 
10113 
lllll't 
1011!> 
1086 
1081 
10811 
1089 
1090 
1091 
ion 
1 O':JJ 
1094 
lO'J!> 
1Q'J6 
1097 
lO'JtJ 
1099 
1100 
1101 
1102 
llOJ 
1104 
ll05 
ll06 
1101 
1108 
UO'f 
1110 
1111 
llll 
nu 

06CC CJ 

06CO A lb H 1 
0600 2EA31i011 
0604 AlBrlI 
0601 2EAJA411 
0606 SBC l 
0600 2EA JAE 11 
ObEl lEAlACll 
06E5 2fA30211 
061:9 A35412 
06EC A35El2 
06EF 8ECO 
06fl 26FS06050001 
06Fl 1405 
06F9 880001 
06Ft; c 82) 

06FE 26410300 
0702 2EAlAC11 
0706 A35Al2 
0709 26Al0FOO 
0700 OBCO 
01or 7401o 
0111 2E"31l211 

0115 26Al 1500 
0119 OBCO 
0118 Hllc 
0710 2EAH011 
0721 26Al1200 
0125 2EA3AH1 
0729 28CO 

0728 2EA31Hll 
072f A3lll2 
0132 C3 

0733 C435 
013!> liOCC 
0131 268(,04 
013A 88't504 
0730 fE062612 

06Fi: 

0128 

0115 

i 
""tcpust1te: ;sftt users reg~ after~ comru3nd 

not BOSO: 

set: 

.setdone: 

; 
setbp: 

HOii 
11011 
11011 
HOii 
:nov 
mov 

1H1CC:P:iS 
USl:RS'i t~X 
.tK ,t:CPSP 
USLRSP 1AA 

userds 1ax 
•ov usercs1ax 
111ov 1.1seres1ax 
111011 typelseg,ax 
111011 typelse~1ax 

;RESET USER STACK POINIER TO CCP STACK 
;get ds base in lax] Creturn~d fro111 bdos load} 
iset user ... s ds 

IDOi/ 

test 
jz 
IDOV 

jmps 

o!StaK 

es: byte 
not BOBO 
ilK1100h 
set done 

ptr .s, 1 ;test 8080 f l<1u 

lllOV 

•ov 
aov 
lllOV 

or 
h 
IDOV 

aov 
or 
jz 
•ov 
llOV 

aov 
sub 

ax 9 es:.3 
usercso&K 
typelseg 1 ax 
it111es:.1s 
otx1ax 
sci 
useres,ax 

ax 1 es:.21 
11x, ax 
set done 
userss1<1X 
<u,es:.18 
1,1sersP1ilx 
11111 ax 

•ov userlp,<tx 
mov lasloc,11x 
ret 

;default for userip, lasloc, disloc 

;get cs base 

; get es base 

:set it if there ~11s one 

; get ss base 

iset it if there ~as one 
;get stack length 
; set 1uer•s sp 

COPYRIGHT© 1981, 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

;userlp, lasloc1 disloc = 0 for noA-8080 model 

••••••••••••••••••••••••••••••••••••••••••••• • • • • 
breakpoint/single step procedures • • ••••••••••••••••••••••••••••••••••••••••••••• 

les 
18011 

xct\g 
mov 
inc 

si 1 fdi] 
11l10cch 
al,es:Csi] 
Hdil, al 
bpcnt 

;set breakpoint at addres.s stored in d~ord at Cdll 
;point CesJ:[siJ to breakpoint location 
;int 3 instructloA 
:set breakpoint and fetch instruction 
;s<1ve user instruction in breakpol~t table 
;increment bre3kpoint count 

-
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1114 
111'.> 0741 C3 re t 
1116 
1111 l;pclear: :cl(~ar breakf.loint tab l(• 
111 ll 0742 2ec J SU .l CXtCX 

111'1 0744 BAOE2612 mo" cl 1 bpcnt ; 'Ji' t :'I of t. !>. s to cle'lr 
llLO 014!J UE27 l2 ,JIOV si,offset l>rklloc ;point to bp table 
1121 upcloop: 
1122 074tl t;JOF 075C jcx z upend ;!' •• quit 
J lLJ 0140 AO lods "" ; <Jct l>p "ff set 
1124 074t 50 Pl.I Sh al( ; s.iv e it COPYRIGHT© 1981, 1982, 1983 
112'.> 074f t.0 lods iJJ( i \let bp Se\)ment 
1126 0750 ar:co uov es,aK DIGITAL RESEARCH 
J 12 / 0152 AC lods i.11 ; Jet inst byte P. 0. BOX 579 
1121l 0753 5F pop Ji ; <)"! t l>p off set 

PACIFIC GROVE, CA 93950 1129 0154 AA st D S ~· 
; store user lnst ruction back 

llJU 015!> t2F4 OHJ lo DP bpcloop 
SER# 1131 0757 C6H261200 lllOV bpcnt 1 0 izero bp counter 

1132 075L C3 bpend: rel 
11H ; 
J.134 liPV: 
113'.> 075U F6066Fl2ff JEST SAVEVECFLAG,OFFH 
1136 0762 HlC 0780 JZ 8PVEGTRE1 
1131 upvect: iset UP breakpoint/single step vectors 
1131l 0764 l:Ol 1100 0 781 call savevect 
llJ'J 0167 6AOOOO :aov d>e, 0 
lHO 0/6A BEC2 llOV est d>e ; m<>k e sure de st is absolute 0 
1141 076<: BF(HOO illOll dl,4 t Set '~P single ste1> vectof' 
1142 076f 88ilf07 11011 ax 1offset ssentrv ;sin(Jle ste1> entry point 
ll'd OHL AB stos <Ill ; s411e <it ss vector 
1144 0773 BCC8 11011 dKtCS 
114'.> 0715 AB stos a>e ;save cs 
l 1'tb 0116 BFOCOO ... ., di,12 ; set UP breakpoint 11ector 
1141 0719 88()107 llOV a>11offset break entry ; set I.IP bp vector 
l l41l one AB St GS ax i save <1t l>p vector 
1149 0110 8CC8 aOll ilXtCS 
ll!>O 017f AB stos ii)( ; save cs 
11'>1 BPVECTRH: 
lDL 0180 C3 ret 
11!>3 ; 
1154 savevect: isa"e Pf'evious cG11tents of 0:4 thru O:t 
11 '>'.> 0781 BE0400 11011 sl,4 
ll!>b 0184 BFl Al 2 llOV di,offset vectorsave 
11'> 1 0787 IE push ds 
lBll 0188 07 po;> es ; po lnt to ddt seg111ent 
11 !>9 0189 B90COO JllOll CKtl2 
1160 078C 1£ push ds 
1161 0780 BAOOOO mov dx, 0 
1162 0790 llElA lllOV dst dK 
1163 0792 f3A' rep .no vs al, al 
1164 019't lF pop ds 
lib'> sv rel: 
J166 079'> C3 re t 
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1167 
1168 
116'J restorevect: ; r~ store previo;Js c1>nt,,nts of (j: 4 t hru o:t 
1170 0796 f6066Fl?FF test sovevecfl~g,0ffh 

1111 0798 1411) 07 ~!) j l rv r et 
1112 0790 aE 1412 /DOV si 1 offset vector:; .111e 
llH 0140 BFO'tOO mov dt,4 
11 l't OllU 890COO ;nov ..:x, J l 
11 l) 07A6 OAOOOO .llOll dK 1 0 
1176 07A9 IH:C 2 111011 es 1 dx 
1117 07AB f3A4 rf'p 110115 .i l, al COPYRiGHT © lq81.1982, 1983 
11 /H r-vret: 
ll 7'J 07AO CJ re t DIGITAL RESEA!,CH 
1180 • P. 0. Bo: X 579 
1181 Sffl)ffSEi;: ; SET OEFlllJL T TYPE1SEG1 L"SLOC 

PACIFiC GROVE, LA 93350 1182 07At 2E8B3E6411 '11011 dltuserlp 
11 llJ 0183 893E3ll2 11011 lasloc 1 dl iset tft s1:1 s seUJb ler off set SER.# lltl4 0161 2E8E06AC 11 illOll es1usercs 
lltl!> 01ac 8C065A12 111011 typelse!l1es ; set typel seg se g:ae11 t 
lltl6 07CO l.3 Hr 
lltl7 • l18tl breakaddr: ;print address wile re break occurred 
llii'.1 OlCl l8S9fC 041() call crlf 
1190 07C4 l:l02i\ aOll a 1, •• ~ 
llH 01C6 E85!lffl 0326 call cDnout 
ll'J2 07C9 2EA1AE11 11011 <ax,userds 
ll9j 07CO A35E 12 :DOV lype.lsey 1 ax ; set type2 segUJent to userds 
ll'J4 0100 EBOBFF OJ.\E CALL SETOEF SEG 
1 B5 0103 £893fC 0469 ca 11 printdword ;prJnt break address 
1196 0106 C3 ret 
1197 . • 
11911 breakentry: ;breakpoint entry 
1199 0107 2EC6068Cll01 •OV l>reakf l, 1 
llOO 0100 l:B06 07E5 jmps savecpu : common code for :>reak and sinoJle step 
120 l ssentrv: ; single step entry 
1202 070r' 2EC6 06BC1100 •OV breakf l, 0 
120j savecpu: 
1204 07E5 2EA39Cll •ov userax 1 ax 
1205 01[9 2E891E9Ell :11011 userbx,bx 
ll06 01Et 2E890EA011 '11011 usercx,cx 
1201 07f3 2E8916A211 '1011 userdx1dx 
1208 07f8 2E8936A811 111011 usersi 1 si 
1209 OlfO 2E8HEAA11 111011 userdi1di 
1210 Oi102 2E892EA611 IDDV userbp 1 t>p 
1211 0801 2E8926Hll 11011 usersp 1 sp 
llll Ol!OC 2E8C06tl211 aov useres,es 
1213 Odll 2EllC lEAE 11 .'1011 userJs 1<Js 
1214 0616 2EBC 1611011 '1011 userss,ss 
1215 081U &BEC :uov l>p t Sp 
12lb 0810 llllft600 IDOV ax,CbpJ 
1217 0820 2 EA 3 B411 11011 userip,ax 
12ltl 0824 88~~02 111011 dXt 2(bp] 
121 'J 0821 2EA 1Arll 11011 userCStdX 
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1220 
llll 08?d 8 q4 6 0" !110~ ""'4[~1p] 

12'2 01.121: 2f.AH611 iiHH/ ll serf l , ., x 

1223 
12L4 0832 BCC.fl ll O 11 "XtCS 
122~ OtlH llE'l8 JIOll d s, ax 
1226 01136 Bf.JO .now SS' aK 
1227 () 838 BC trJ 1.3 iRO V sp,offset st.oickp 
12211 
12.:'.9 OtlJB f6066Bl.l02 lest sysif1 if.u~sktl ; see whether 1 nt errllP ts shollld 3 '.? endblej 
1230 0840 7401 OU4J jl'. .sa110 
12H 0!141 fB stl 
ll:U s~v O: 
1233 0843 2£8 3061<4 l l 06 ad cl llSersp 1 6 ; to make up for StdCked cs, Ip, df\d fl 
1234 0849 FC cld 
lL:l~ Ot>4A E849ff 0796 call restore11ect 
1236 01140 2EF606BC11FF test break f 11 0 f i h 
12H 0853 741A OB6F jz sstO 
12311 ; - COPfl GHT © 1981, 1982, 1983 12J'J breakO: ;continudtion of Dreak processin\J 
1240 0115~ 2EFFOEB411 dee usertp ;adjust user IP for breakpoint instr OIGITAL RESEARCH 
12'il OBSA EBE Sff 074.l cill l bpcledr ; clear all breakpoints r. 0. BOX 579 1242 011~0 f6064912fF test skipados,Offh ; "9ere we originally in trace 11ode1 
124.3 Od62 7506 08611 jnz ss t00 ii f so, continue tracing PAC1f iG GROVE, CA 93950 
lZH 
1245 trace done: SER.# 
1246 01164 E 85 AFF 07C1 call breakaddr 
1241 0867 E93Jf A 02.117 j11p st<1rt 
ll4il 
124'1 sstOO: ;get here on breakpoint on retllrn from b:los 
125 II 086A C606491200 lllOV skipbdos,O : no longer tracing tnru bdos 
12~1 sst O; ; c•>ntinu.Jlion of single step processing 
12!>2 0!16f 2E81268611FF and llSerfl,Ofeffn ;clear user trap flag 
1253 ff 
12H 0876 f60HA1201 rEH lJSERIFOff, 1 
IL55 Od7B HOC 0889 JZ SS Tl 
12!>6 0870 C60!>4Al200 401( USERIFUff,O 
1251 0882 2E810E661100 GR USERFL,20011 ;RESfORE USER IF 
12511 02 
12~'J SSTl: 
1260 0889 FFOE4612 dee tracecount 
1261 01180 1405 0864 jz tr4cedone 
1262 088F E876Fll 0408 CALL CTLCHEK ;CHECK Fl!~ AG ORT 
1263 0892 f60S4812ff test traceprint,Offh 
12o4 0897 7403 089C jz tracerestore 
126!> 01!99 £:80608 l OA2 call xnohdr ;display regs witluut header 
1266 ; 
1267 tracere store: ; enter here when in trace 111ode 
12b8 0119C 2fdE 06AC 11 111011 es 1 userc:; 
126'J 08 Al 2E8B36ll411 111011 s1 1useriP 
12711 OBA6 A11201 1110" ilX1word t>lr • bdosint loc ;get bdos interrupt ln:>lrL1ction 
1211 OllA9 263B04 ClllP a•ees:(sil f S(!e if instructi:)l'I to be traced is bdos int 
1212 08AC 7518 OdC6 jnz trOO 

-- --
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izn 
ll14 
1215 
1216 
1l17 
12 /1:1 
1219 
ll80 
l 2tl 1 
12112 
12tl3 
12~4 

12115 
12ll6 
1 ltu 
12118 
12ll'1 
1L9U 
1291 
1292 
129J 
1294 
1295 
1296 
12'H 
I298 
12'.l'J 
1300 
1301 
1302 
UOJ 
I304 
1305 
1306 
130 I 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1311 
131U 
1319 
1320 
1321 
U2l 
1323 
1324 
1325 

OtlAI: 8COSL912 
01Hl2 83G602 
O!IB5 893!>2712 
OtlB'J bF2712 
O!IPC E874Ff 
OiHlF C606 491201 
OdC't fB39 

08C6 2Elll Elf>ll 
08CA 000001 
08CO A90002 
0800 7429 
Otl02 2~Fi'r0 

0U05 2E8E06AC11 
0 tlOi< 2E 8 836 il4 ll 
080f 268 IHC 
Ol!E2 80FoFA 
Oi:IES 7414 
08E7 BOi'BCf 
OdEA 140F 
OllEC BOFR90 
08Ef HOA 
Odfl 60FBCO 
08F4 1405 
08F6 C60!'>4Al201 

Ollfd 2EA31l611 

OBFI- £85RfE 
0'102 fA 
0'103 HC9Cll 
0906 58 
0901 58 
O'J08 59 
0909 5A 
090A 2E6F066Atl 
090f 50 
0910 5E 
0911 5f 
O'Jl2 IF 
0913 IF 
0914 2E8F06BIH1 
0919 07 
091A 2E8H66811 
091f 2E8826BA11 
0924 2EF F 36&6 ll 
0929 2EFF36AC11 
092E 2Eff366411 
093::1 Cf 

0 73 3 

Ot!Ff 
trOO: 

OS Fil 

0 Bfll 

08F8 

08f B 

ll8F8 

TROt: 

rs tore: 
075[) 

- - - - .... -
PAGf 2'> 

1Jl""k ls~)·Jt .~.::. 

si 1 2 ;point t~ instruction bfter b~os int 
br-klloc,si !liO\I 

1UOV 

call 
.11011 

jmµs 

di,orf.;"'t ur-1<llo..: 

~(JI( 

UR 
TEST 
JZ 
AN) 
11011 
!101( 
llJV 
CHP 
JZ 
Lii j> 

Jl 
Cf'IP 
JZ 
CHP 
JZ 
~Di 

Sl'tbp 
skiPbdos,1 
rstore 

AX,USEkFL 
AX,10011 
All 1 200!1 
JRO 1 
AX 1 NOT 200n 
t:S,UScRCS 
sr,USEIUP 
BLtES:CSil 
Ill t OFAH 
lRO 1 
BL,OCFH 
TROl 
iJL,090H 
TROt 
JJL 1 0COH 
TROl 
USl::RlfOfftl 

HOV USERFL,AX 

CALL BPV 
ell 
aov 
pop ax 
pop bx 
pop CK 

pop dx 
pop 
pop 
pop 
pop 
POP 
pop 
pop 
pop 
aov 
mov 
push 
push 
i)USh 
iret 

• 

savesµ 
bp 
st 
di 
ds 
ds 
s;ivess 
es 
ss 1 savess 
sp t sav esp 
userfl 
use res 
userip 

;set breJkpoint ~t r-eturn from bdos 
;sow~ know we wer-e in trace mode •h~n we hit op 
;without setting sinqle step flaq 

; Si: r rn &Cf t'L AG 
;i~ USER IF SET? 

;CLEAR If CSO WE JJN"T ENO UP IN I~f HANlll::RJ 

;GCT INSTRUCTIOH TO EXECUTE 
; IS IT CLI? 

; TIH_ T1 

;POPf? 

; INT? 

;SlT FLAG SO ODTB6 WILL TURN If BACK ON 

;enter here when ln G mode 

;point to reg save area 

COPYRIGHT l?J 1981. 1982, 1983 
DIGITAL RESEARCH 

;throw aooa~ cs P.O. BOX 579 
PACIFIC GROVE, CA 93950 

;restore stack SER.#~~~~~~~~~~ 

; flags 
;cs 
;ip 
;transfer to user program 

• 

- - -



LP/M AS~ll6 1.1 SlURCE: DOTAG.~R6 0 'lf l :> I • l I 0 12 I :l l 

1326 
1327 
1328 
1Ji9 
1330 
1331 
t:Hi 
1333 
13H 
13J'> 
1336 
IHI 
13Jll 
133'.I 
1340 
1341 
l:Hl 
1343 
1344 
1J4'> 
l3'tb 
1341 
lJ'tll 
l H 'J 
13,0 
13'>1 
13,2 
13'>3 
13!>4 
13'>'> 
13'>6 
13'>1 
U'>ll 
13'>'J 
1360 
1161 
1362 
1363 
1364 
1365 
1366 
1361 
1361i 
136':1 
1370 
1311 
1372 
un 
13H 
137!> 
1376 
1317 
1378 

0934 3CO[} 
0936 HJo\ 
O'Hil 3C2C. 
093A H06 
093C JC20 
093t 7402 
0940 3CH 

094i CJ 

0943 2CJO 
094!> JCOA 
0941 720o\ 
O'H9 04F9 
0948 3C10 
0940 1305 
O'HF 3CO A 
0951 1201 

0953 CJ 

095't E9!J8f9 

0'151 81\EC 
O'J59 884602 
095C BE055Al2 
0960 8R7E04 
096J EBUOO 
0966 H 
0967 7503 
0969 E936F9 

096C C20400 

096f f606601201 
0974 1401\ 

0'!42 

0'142 

095J 

0954 

095't 

02flF 

0980 

096C 
0241 

0980 

delret: 

• hex con: 

hexret: 

hexerr: 

. • 
pl111set: 

psret: 

; 

roiscellan~~us routines • 
• 

cmp ill,<!ol 
jz Jelret 
cmp 
jz 
ClllP 

jz 
Cllli> 

re t 

,j l ... ' ... 
aelret 
al, • • 
Jelret 
al, ... : .. 

SUD a1,·o· 
cmp al 1 10 
jb hexret 

COPYRIGHT© 1981, 1982, 1983 
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SER.# ______ _ 

add a1,c•o· - 'A' + 10) and Offh 
cmp <tl1l6 
jnb hex err 
cmp al,10 
Jb hex err 

ret 

J•P err 

aov 
aov 
8011 

111011 

call 
inc 
Jn z 
jmp 

ret 

bp 1 sp 
c1x 1 2[bp] 
es 1 typelseg 
di,4[bp] 
.setbyte 
di 
psret 
st<1rt 

't 

;gel here when assembler wants to set menory 
;for paramet~r fetching 
;get value in lall 
;segment used in ~command ts.in typel seg 
;get offset from stack 
; set and verify 
;increment offset 
; if incremented offset is non-zero, return 
;otherwise exit A command, since •rap occurred 

:remove 2 parameters 

set8or}6: 
test 
Jz 

1o1mode, 1 
setbyte 

;set byte or word at es:(diJ dependin~ on wmode 

;fall through to setword 
; 
s~tword: ;set word at es:[dll to [ax] and verify 

N~JE: THJS CODE COULD ttE REPLACED BY THE FOLLOWING 4 INSI~UCTIONS 
FOR SYSfEMS IN WHICH MEMORY CAN ONLY UE ADDRESSED ar WO~DS. 
HOWEVERt JHlS W1Ll WRAP AROUND ANO ~OOIFY LOCAJIO~S 0 IF 
COil CONJATNS OFFFEH. 



- .. , ... 
CP/M A~Mll6 1.1 SOURCE: JOT8o.~86 IJOrtlt> 1.1 10/2/dl 

1319 
UIJO 
13111 
131l2 
n1n 
1Jll4 
131l!.I 
13116 
13111 
131lll 
13ti9 
1390 
1391 
13"2 
139.3 
1394 
13'h 
1396 
U'H 
13911 
1399 
l'tUll 
l'tOl 
1402 
1403 
1404 
1405 
1406 
1407 
14011 
1409 
1410 
1411 
1412 
14U 
l'tl't 
14E> 
1416 
1411 
14111 
1419 
1420 
1421 
1422 
14H 
14H 
l'tl5 
14.:6 
1421 
14211 
14.:9 
lHO 
14H 

0976 50 
0971 E80600 
097A !>8 
O'HO 8~C't 
0970 't1 
OHi: 7408 

0'180 268805 
091l3 263805 
0980 1501 

O'J88 C3 

O'J89 57 
098A 06 
098ii 8H60J 
0981: E8"CH 
0991 07 
0992 !IF 
099J E803fA 
0996 E90EF9 

0999 A06!112 
O'J9C 250100 
O'J9f 40 
09AO 0104 

. O'JA2 3904 
09U C3 

0945 2eoa 
09Al llAE7 

09A9 E845fA 
09AC E8tl5ff 
O'JAf 1400 
0981 8104 

Jtll 
Hr 

pu:>h 
O·illO ;:all 

POP 
;aov 

inc 
0968 jz 

• 
setbyte: 

lllOV 
cmp 

098~ jnz 
sr ~t: 

; 
b<tlJver: 

l"P. t 

p1,1sh 
i)l.ISh 

•ov 
OHO call 

pop 
POP 

0469 call 
02~7 jup . • 

inclorZ: 

•OV 
<1nd 
inc 
add 
c•P 
l"el 

; 
;ietnumber: 

yetnO: 

sub 
iBOV 

03F 1 c11 ll 
093'9 ca 11 
09RE jz 

111011 

:CS :llll J,.-1'( 

1:S:(tJIJ 1 1:'< 
BlllVEil. 

ilX 

:;etbyt~ 

.1x 
al 1 &h 
di 
sret 

es:CdUt al 
esH:Hl 1 <tl 
badver 

dl 
es 
sl,offset 11er111 
prlntm 
es 
di 
Pl"lntdword 
start 

<'lltW180de 
di( •• 

ilX 

(slJ,ax 
lsiJ,ax 

bx 1 bx 
ah,bh 

con in 
Jelh1 
9etnret 
cI,4 

-
; sa11e hi byte 
;set lo-. byte 

;~olnt to next loc<1lion 

-

;don•t set byte if wraparound occurred 
;fall thr1,1 to setbyte 

;set byte at es:[jiJ to [all and verify 
;store byte 
; see if 1 t got stored 

P~Gf 21 

COPYRIGHT© 1981. 1982, 1983 
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SER.# ______ _ 

;1nc pointer at [sll by I or 2t depending on w•ode 
ireturn wtth carry flag set if ~ra> occu.-red 

; •ask to 0 or 1 
:tncre•ent v<1lue ls now I or 2 
;increment pointer 
;test for wraparound 

;get number from input buffer 
;returns: 
;bx = value of number from input 
:al= last ch&racter scanned Cdell•iter) 
:ah = blank flag CO = blank 9 l = non-blank) 
;tnlttallze 11alue to 0 
;initialize blank fl4g to ~lank 

;check for delimiter 
:delimiter found• exit 



1432 
14JJ 
1434 
1435 
1436 
1431 
1431l 
l4J9 
1440 
lHl 
1442 
144.i 
1444 
1445 
1446 
1441 
1441! 
1449 
1450 
1451 
145l 
1453 
1454 
1455 
1456 
1457 
145tl 
1459 
1460 
1461 
146l 
1463 
1464 
1465 
1466 
1467 
14611 
1469 
1470 
1471 
1412 
1473 
1474 
147'> 
1476 
1471 
14711 
1419 
141;0 
1481 
141!2 
l41H 
14ll4 

09lLi U3E 3 
O':l:l'> E8!:1 'lfF 
09Bll 02l)!l 
098A u401 
09RC EBcB 

0911( C3 

09Bf !::BEjfF 
09C2 0Ac4 
09C4 740ll 
OJC6 3CH 
09f.8 1409 
09CA C3 

09Cll t8FJFF 
09Ci: 3CO!l 
0900 7501 
0902 C3 

0903 E909f9 

0906 t818fA 
0909 3C57 
0908 7506 
0900 (606601201 
O'JE2 C3 
09E3 ff020412 
09E1 C3 

09fll 80Ci'80 
09Ell 8051)01 
09EE 2!\F6 

09FO 3Bli\ 
09f2 140A 
09F4 83C602 
09fl 83FE08 

0nr~~ i.1 iJ121J1 

sh l 
094'! call 

;d ,j 

.iov 
09~9 jmps 

g,,tnrat: 
ret 

• 
getoffsat: 

09A5 call 
or 

09!) 3 j z 
cmµ 

0903 jz 
rel 

• 
uetlastotfset: 

09BF call 
Clllp 

0903 jnz 
re t 

yet err: 
020F j111p 

; 
checkword; 

03F 1 call 
CllP 

09E3 jnz 
lhO II 

ret 
chret: dee 

ret 
; 
ch~ ck.reg: 

checkO: 

or 
111011 

sut.i 

CllP 

09FE jz 
add 
cmp 

bx, cl 
hex con 
ll l • :1 l 
Jh' 1 
l)etnO 

•Jetnumber 
.:ih,ah 
get err 
41,·:· 
get err 

Ile to ff set 
al 1 eo l 
1Jeterr 

err 

con in 
al1'W' 
chret 
wmode1 l 

conptr 

t.ih, ROh 
bp,offset 
st• si 

bJCt[bpf-sil 
checkr et 
st,2 
.:;i, B 

:c~ke room far ne~ nibDle 
;convert Jscii to binarv 
;ldd n!b'.:ile 
ibl~nk flay = non-~lank 

;get offset from input line 
;offset ls a non-~lank numoer not follo~ed oy 
; returns: 
;al = last char scanned (delimiter) 
; b11 = value 
; get value to b11 
;check for blank entrv 
;don't allow blank entry 
ichf~ck delimiter for •:• 
;don't allow ':' delimiter 

;sd•e as getoffsel but delimiter m~st be a er 

icheck for 'w' follo-ing command letter 

;to rescan character 

PA Gt. 2 8 

.. , . 
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SER.#-------

icheck for valid segment register orefix - Csr>: 
; called with: 
ibl = first char 
jbh = second char 
; returns• 
isi = offset lo re~ister 1 if found 
izf = found flag Cl = found, 0 = not found) 
istnce they are defined like th~t 

se~req ;point to seg reg na•es 
;initialize inde11 to 0 

iis it a seo reg name 

;potnt to next name 
:check for done (~ sea ren names) 



-
Hll!> 
14116 
14117 
l4d8 
14H'J 
14'JO 
1491 
14'J2 
14'13 
14'14 
l4'J!> 
l't'Jb 
l4'J1 
l4'J!I 
149'J 
1500 
.1501 
1!>02 
1503 
1504 
150!> 
1506 
1507 
1508 
l!>O'J 
1510 
1511 
1!>12 
15H 
1514 
151!> 
1516 
1517 
1!>111 
15l'J 
15lll 
1';21 
1522 
1523 
1524 
l ';25 
1526 
1527 
15lll 
1529 
1530 
15.H 
1532 
15H 
15~4 

1535 
15J6 
15J7 

O'JfA 75H 
091~(, OPF (, 

OIJFE C3 

09ff fF36041?. 
OA!U E8BF9 
0A06 50 
OA07 t8E1f9 
OAOA 50 
0A08 t:8E 3F9 
OAOt 3C3A 
0A10 5P 
OAll 59 
OA12 tlAF9 
OA14 660F 
OAtb 750C 
0Alii i:.8:'.;[)Ff 
OA18 1507 
OA 10 BOAC 11 
0A20 8812 
Ot.22 59 
0A2.i CJ 

0A24 6F0f>OH2 
0A2tl C3 

OA29 E803fF 
OA2L 7401) 
OA2l: E814ff 
0A31 DAE~ 
0A33 7412 
OA35 68)3 
0AJ7 3CH 
OA39 7509 

O'JFu 

O]F l 

03F1 

03F 1 

OAH 
09E 8 
OAH 

09FF 
01H3 
09A!> 

0A47 

01144 

- - - -
JOTBa 1.1 101?/Bl 

jnl 
ur 

ch•~ckret: 

re t 
; 
ch~clse'Jrea: 

notsr: 

push 
call 
1>ush 
C&ll 
;iush 
C<tll 
Cllp 

pop 
pop 
~Otl 

xchg 
Jnz 
call 
jnz 
ao11 
11011 
pop 
ret 

pop 
ret 

; 
getseganooff; 

,;et sO: 

call 
Jz 
call 
or 
jz 
mov 
ClllP 

jnz 

chcck.0 
Jj J Si 

conptr 
con in 
<II( 

conln 
.ix 

con in 
al••:• 
l.Jx 
ex 
l.Jh,cl 
t.l,bh 
notsr 
ch<?ckreg 
notsr 

;unset zero f laJ 

:ch~ck for valid seg req n~me 
;if founJ 1 return contents of sey rd~ 
;P.lse reset fnput pointer for resc~n 
;ratLJrns: 
;dx = seu rea value 
;zt =valid seg reg Cl = v&lld1 0 = not valid) 
isave input pointer for possible r~scan 

<valid seg reg must have colon 

;see lf it•s a valid name 

--------------·-·-·-·· .. ·---
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l.Jp,offset usercs ;point to saved user seg re1•s 
dx1Cbp•siJ ;get value of user seg reg 
ex :throw aHay saved Input pointer 

conptr 

checksegreg 
getsO 
~et number 
ah1ah 
!)ets3 
dx 1 bx 
al•·:· 
gets2 . 

;reset for rescan 

;get user location specfficatlon 
imay be une of the follo~ing for.s: 
:<empty> 
i nnnn 
; sr: nnnn 
; mm11ru: nnnn 
;if numreq set, <empty> is invalid 
:called with: 
;di = uffset of 4 byte area contil~ing (offset><seumcnt> 
;numreq must have l.Jeen initialized by c~lling routine 
:see if there ls a segment preflK 

;no segment prefix, check for numl.Jer 
:was there one? 

:move number to dx 
;was delimiter a •:• 



1531l 
l 53<J 
l!>4U 
1541 
1542 
1543 
1544 
1 !>45 
l!>'t6 
1547 
l541l 
154<J 
15511 
15:> J 
15:>2 
15 53 
1554 
1555 
15!>6 
15!>7 
15!>6 
155'J 
156U 
1561 
1562 
1563 
l5o4 
1 !>6!> 
1566 
1561 
1568 
1569 
1570 
151J 
1512 
1!>13 
1574 
1!>15 
1576 
1577 
1578 
1579 
1580 
1 !>81 
1582 
15113 
BH4 
151P.> 
1586 
15&7 
1588 
l 51l 'J 
l 5'JO 

(IAJl:l t:.BlllfF 
0A3t 891D 
OA40 d95502 
0:.43 C3 

OA44 8915 

OA46 C3 

Oi\41 f6066f.12ff 
0A4C HFB 
OHE E98Ef8 

OA51 Al6612 
OA5't A33C12 
0A57 A3401? 
0A5A A34412 
0A50 ZBCO 
OA5t- A3Hl2 
0A62 A33E l 2 

01165 8BH>H12 

0A46 
0L0f 

0A69 t:823r9 038F 
0A6C C70642120000 

OA7l 88164212 
0A76 t80CF9 OJ8j 
0A79 633E68120B 
0A7E 7239 0AB9 
OABO 6A5COO 
OA83 t:BOCFB 0362 
0A86 OACO 
0A68 7528 OAR2 
OABA 8306661208 
0A8t- 832:681208 
0A94 AH212 
OA97 041F 
OA99 A33El? 
OA9C A14412 
0A9F &\3't012 
0AA2 810~'t2128000 
OAAB 75C8 0A7L 
OAAA 810644120010 
OABO lR!H OA65 

!J·~ts2: 

;Jet sJ: 

anr~~ 1.1 10121H1 

rnov 

UIOll 

re t 

te:. t 
jz 
jmp 

;"'lotfS•'t 
[ cl i 1 ' i;, " 
2[dLitdJ< 

nt.11.lrclq,Offti 
gp t src t 
err 

S~Jm~nt pr~ttx prftSPnt1 must h~~~ nun1b~r 

num;,~r •l0'!5 to (offset) 
first nt.1mber (or sr) JOes to Cse]n3nt> 

;only one number 1 µ4l it in Cmffsetj 

;blank field 1 see if ok 
;ok• return with no change dt [di) 
;nt.1wber Wd5 required 

••••••••••••••••••••••••••••• 
• • 
• disk i/o rmutines * 
• ••••••••••••••••••••••••••••• 

P/\GE JO 
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SER.#~~~~~~~~~ 

• readfile: ;read file in fcb Into memory described ln mcb 

rf o: 

rflt 

lllOV 

:aov 
moll 
•ov 
SUi> 

IDOV 

i110 II 

lllOV 

call 
IDOi/ 

illOll 
ca 11 
cmp 
jb 
:nov 
call 
or 
jnL 
adJ 
sub 
111011 

adJ 
111011 

1401.1 
110~ 
add 
Jnz 
ddd 
jmps 

ax1 mcbbase 
st.:irtreddseg,ax 
endreadsag,ax 
drn..iseQ1ax 
i:lx 1 ax 
st artr ea.Jo ff, a>< 
endreadoff,ax 

dx 1 dm:iseg 
setdmab 
dmaoff,O 

dx 1 dmaoft 
se tdma 
mcblen18 
readel.'r 
dx,offset fcb 
readsec 
al, al 
readdone 
rucbbase 1 8 
01Cblen,8 
a~• dm<ioff 
al,7fll 
endreadoff 1 ax 
AK ,OMA SEG 
E "OREADSEG, AX 
dmaoff,8011 
rfl 
dmaseq 1 1000h 
r fO 

:when done, mcb ~ill have base and len~th of block to frea 

; set dma base 

:set d11<1 offset 
08 paragraphs per sector 
;it less than 8 pp's left, not enot.1gh meuory 

;test value returned fro• odos 

<point mcb to neKt &vallable P<lra;Jraph 
;decrement N of available para~raphs 

;add sector size - 1 

:increment dma offset 
;if no wrap occurred, simply continue 
;else increment ~m& segment 



- - - - - - - - - .... 
CP/M ASMll6 1.1 SOU1CE: OGIB6."Hi U0f8& 1.1 10/~/Jl P~G 

1591 
15'12 
15'.13 
15'.14 
l5Y5 
15Y6 
15Y7 
15'.lll 
15'JY 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
16U'J 
1610 
1611 
1612 
1611 
1614 
161!> 
1616 
1611 
16111 
16 l'J 
16LO 
16ll 
1622 
16LJ 
16L4 
1625 
1626 
1627 
16211 
162'J 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
16J'J 
1640 

4 

.:.tst1err; 
0 lJ 1" 

Ob5A 8A2S0712 
085E lB~O 

0..C-1 D3E8 
0AC3 03064012 
OAC7 AJt.612 
OACA A3't412 
OACO dROB 
OACf Al4rl2 
0A02 D3E 8 
0A04 03065112 
OA08 2BC3 

Oe4 0 

OAOA 7250 OU2C 
OAOt: A3!>1H2 
OAOf- OASCOO 
0AE2 Ell78F8 0350 
0AE5 F6067112FF 
OAEA 7408 OAf 4 
OAEC fECO 
OAEE 7504 0Af4 
OAfO OAE4 
0AF2 7538 Oti2C 

0Af4 BA5COO 
OAF/ t87CF8 0J76 

OAFA 88164412 
OAFt E88Ef8 OJBF 
0801 [70642120000 

0007 8Bl64212 
01108 tll77f8 0385 
Ot!Oi: BA5COO 
0811 E853Fll 0367 
OtH4 832£681208 
0819 7210 OB2u 
OBlB 810642128000 
Oti21 75E4 0007 
0d23 1110644120010 
082'.I EBC" OAF.\ 

Oll2tl C3 

0d2C t9aOf7 020f 

::iPt<.J:inlSP-:>~V 

-!St;iO 

~rriv~ r1.!re otl input error in 
res~t ~t~ck to wh~re it w~s 

go hack tor more input 

µl f ll 

·············~··~•**•*~*****• • • 

WFOO: 

wfo: 

Hf U 

shr 
add 
11011 

~Oii 

;nov 

.nOll 

shr 
add 
!>Ub 

jb 
11011 

:11ov 
call 
rE ST 
JZ 
IN:: 
JNl 
()R 

JNl 

11011 

call 

111011 

C<) 11 
111011 

JIOV 

c:all 
11011 

ca 11 
sull 
jb 
'ldd 
jnz 
adJ 
jlll ... !> 

writedone: 
ret 

wferr: 
jmp 

ax 1 cl ;divide offset by 16 - truncate ls nioble 
ax,st~rtwrlteseq ;compute ~bsolute paraqrJpn numDer 
mcbba sP., 'IX 

dmcise1•~" 
bx,ax 
.l><t encJ.,ri teo ff 
4XtC"l 

""' .,nJwri tese<J 
ax, hx 
wf t!rr 
mcblen,ax 
dx,of.f,.et fco 
delete 
t UMOJf: t Off II 
\o/F 00 
Ill 
WFOO 
AH, All 
ilfLRK 

dx,offst>t fci.J 
make 

Jx,dmaseg 
::.etd111ab 
dmaoff 1 0 

dx 1 d111.1off 
::.etdma 
dKtOff:>el ft:b 
.,ritesec 
mc:b len,8 
writedone 
dmiioff 130h 
wf l 
dmiise!l1l OOOh 
wf O 

err 

istore start para1raph I in (bx) 

~calculate absolut~ paragraph number of ~nd 

;compute I of parluraphs to ~rite 
;start can't be > end 
:store I par"graphs to write 

;OiO DELETE RETUR~ OfFH? 
; Tf NOT, OK 
;SEE If EXTENDED ~R ~HYSICAL ERROR 
;IF SO, ~ON'T CDNTINUF 

;clear dma offset 

;8 Paragraphs per sector 

increment dma pointer 
loop if no wrap occ:urreJ 

COPYRIGHT© 1981.1982, 1983 
OIGlT AL RESrnRCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

tf wrap occurred, increment dma segment 

- .... 



tP/H A~Hll6 1.1 SOJRCE: DOTB6.~Hh DOld~ 1.1 l~/2ful PA Gt 32 

1641 
164Z 
1643 
1644 
164.!> 
16't6 
1641 
16411 
16't'J 
16!>0 
16!>1 
16!>.l 
16!>3 
16!>4 
165!> 
1656 
16!>1 
16511 
16!>'J 
166U 
1661 
1662 
1663 
1664 
166!> 
1666 
166·1 
1668 
166'J 
1610 
1611 
1612 
1673 
16 7't 
161!> 
1616 
1617 
16111 
167'J 
1680 
16111 
16112 
161n 
1611't 
16115 
l6116 
16117 
161111 
16119 
1690 
16 'JI 
16'l2 
16'H 

O!i2r 
Od34 
OtH6 
f'IB3A 
01nu 

0040 
Od4't 
01i48 
0848 
01Hf 
Od51 
0054 

0856 

0351 

OBSA 
005E 

01:160 
0863 
OU6b 
01169 
0860 
Ot16f 
Oli71 
OIH5 
O!ill 
OB7A 
0870 
01i80 
0B83 
088!> 

f6030612fF 
1421 OIJ51 
89260112 
UF5812 
1:8!:9Ff OA?'l 

H365Al2 
ffH5812 
tliB517 2300 
38055812 
1605 01J56 
A35812 
EBE A 0840 

C3 

E985f7 020f 

88260712 
EBE 0 OIHO 

llF5Cl2 
E8C3fE 0A29 
E856fE 096f 
891E6012 
3C0() 
1451 OBC2 
21llE5C12 
7248 OBCZ 
Al5El2 
A33\12 
llF6212 
E8A6FE 0A29 
3COI> 
7538 OUC2 

ej eel 

c:assm: 

as mO: 

···~············~················· • • 
• a - assP.ruble mnemQnics • 

• • •••••••••••••••••••••••••••••••••• 

tP. :it 
jz 
IDOll 

JIOll 

call 

push 
push 
call 
ClllP 

.:ism err 

.:israspsav 1 sp ;s.:i11e in case of error in pl/111 
dt 1 offs•t lypelloc 
getseqandoff ;qet start address 

; for pl/111 call 
; for pl/111 cal 1 
;returns offset of next av~ildble byte 
~test for no input 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

Jna 
ao11 

typP. l SP.'J 

typelloc 
ass em 
UX1lVPP.lloc 
as;1ret 
typelloc1a" 
asmO 

;done unless qreater than original typelloc 
;update typelloc 

jmps 
as111ret: 

ret 
GS&nerr: 

h? 
<1s111ent: 

1WOtl 

jmps 

err 

sp,asmspsav 
as mil 

iarri11e here on input error in pl/a 
ireset stack to ~here it was· 
;go back for 111ore input 

••••••••••••••••••••••••••••• • • • • 
; 
8LOCKl'.OHPUE: 

BOii 

call 
call 
'IOV 

CID;» 

jz 
sui> 
jb 
111011 
111011 
lllOV 

ca 11 
Clll? 
Jni 

CHl'O: 

il - aLUCK COHPARt 

di,offset type2loc 
getsei.iandoff 
9etoff set ;get 
usermax,bx 
al,eol 

• • 

end offset 

ClllPerr ; need 3 11rguments 
t>x,type2loc 
c111perr ; error lf start ) 

ax1 typeZseg 
userseg2,dx ; default to Sllllld 

dt,offset uscrloc2 
11etseg4ndoff ; get destination 
al,eol 

end 

seg as source 

address 

cmperr :error if more than 3 arQuments 



- ... - ... 
CP/H ASH86 t.1 SlURLE: 00186.~~6 DOfBb J.I 10/2131 

16'J't 
l6'J!> 0d87 C4365Cl2 Ll <; ) r ,o:n~n PP T'lPt.7LOC 
l6'J6 0688 2681\04 11JV ,\l 1 '.:S: (Si 1 
16'J7 0d8E: C4366212 LES Sf 1 !111URI) PH< USHlOr:2 
lb'Jlt Oii92 2631\04 C~f' .-L,ES:LS ... J 
16'J9 069!> 7415 01.!H. Jl (.MPC::llll 
1700 Ot\97 t88EF8 1)4? 8 CUL l.RLfCHK 
1101 OU9A iif5Cl2 llOV 'JI ,Off SU T'il'ULuC 
1702 0890 1:82500 our.5 CALL PR ~llTfRR1H 
l10:J O!lAO t88Ci"8 04?.r C:\LL 13UlilK 
llO't OdAJ E889HI O't2F CALL oLANK 
170!> OdAo BF621l HOV Ol 1 0FFSFT USFRLOC2 
1706 OttA'l t81900 O&C !> CALL PIHNJLRRUll 
1107 CllPCONf: 
170(1 OllAC FF065Cl2 .c.UC JYPE2LOC 
170'J OBBO Al5Cl2 ,ifl\t AX,JV'PE2LOC COPYRIGHT© 1981.1982.1983 
1110 0BR3 390!>6012 CH? LJSERkAX, :lX 

DIGITAL RESEAi~CH 1111 06R7 1208 one i JC C,.l'DUNE 
1712 OilB'J FF066212 INC USERUIC2 P. 0. BL•X 57~ 
1713 OBBO 1't02 OBCl JZ LMPOO~l ;PREVENT WRAPARlU~O 

PACIFIC GROVE, i-A 93950 1714 OUilt· EBC6 Obfl7 JMl'S CHl'O 
111!> 

SER.# 1716 CHPOONU 
1711 OliCl L3 HT 
1118 CHPERR: 
111 'J 06C2 E91Af7 020f JMP ciU 
n.rn ; 
1721 PR INTERROA: ;P~HH DWORO AT rnn, UHE POINTl::J TO iH OWORO 
11a OtiC!> C't3!> LES u1,con 
1723 Oi>C7 268A05 .. 011 AL, ES :con 
1724 OUCA !10 PUSH AX ;SAYE BYTE AT ES:ll 
1U5 OiiCd t896Fll 0469 :ALL PiUNrDllO;rn 
l ll6 OUCl:: EU5Ef8 042F CALL ii LANK 
1727 Ott01 58 PQP AX 
1728 0802 E8.Hf8 OHC CALL P:UNTBYH 
l1L'J OuO!> C3 RE T 
11JO 
1731 •••••••••••••••••••••••••••••• 
lHl • • 
1733 • d - disPlily me•ory • 
l 73't • • 
1135 •••••••••••••••••••••••••••••• 
1736 . • 
11H display: 
17Jll Od06 C6066tl200 l!IOll numreq,O iok to h.:i11e no entries 
1139 OUOb A15El2 ;DOii .:ix, type2!ieg 
1140 OliOE l\30812 111011 1Hsseg,ax idefa1,1lt to typel :»eg 
1741 08El EBFZFO 0906 C<1 l l checkworo 
17'tl OoE4 f6067012fF rES T COL40, OffH 
!HJ OUE9 1411 OBFC JZ OISOl 
l 7 'tit OliEB F60!>601201 TE'i T WMUOltl 
1745 Oi>FO 7505 OliF1 JNZ 0 ISOO 
l 1't6 OBF2 A01312 HOV AL,HO'tO 



Cl'/H ASH!l6 J • I SLlUHCE: 01)Tfl6.;«'6 '.)[) 1 ·! ~ I. l ! IJ/.:. I,, I l'Al.t 34 

1747 
1748 Ot3F5 d!03 f)t±f .- JIP~ JfS 02 

1749 ursoo: 
11!>0 OtlFl t.01412 :-tO'w' ,,L ,iW\140 ; f !1,11< s PtR LUlf FOR [HJ lN 40 COL 'lfl D [ 

1751 OdfA lll03 Oof' F J'li>'> 1HSr2 
lHl Ui51Jl: 
17~d OUFC .. 01212 hOI/ 11L,~J030 tl6 t!'f HS P Ek LHl~ iN 'IOlt Ml\L '100t 
17H OTSOl: COPYRIGHT© 1981. 1982, 1983 1H5 Olkr A21112 ~.ov LfNE11AX,~L 

1156 OC02 8F0912 .DOii di 9 offset <1i "loc DIGITAL RESEARCH 
1757 ocos t:B21 Ff 0112 ') call JP.tSe;J<.ncloff P. 0. BOX 579 
1758 0(;08 3C2C cm;, ... , . . • 
17::>9 OCOA t.10•312 lliOll ,u,1isse') PACIFIC GROVE, CA 93950 
1760 ocoo A35 El 2 mo11 typ e2se•J1 <iX 9 update default type2 seJ 
1161 OLl 0 7505 nc11 jnz disO tm>Jst I; e er, no dis111ax enter-et! SER# 
1762 OC12 E886FO O'JCll call getlastoffset ; qet di Siila l( 
1763 OC15 tBlft 0!.31 jfllPS disl 
1764 di ,;O: 
1165 OCll tHHE0912 fllOll llx 1 disloc ; no di Slll<iX entered, calculille defhd t 
1766 OClll AOl 112 .It'll/ AL,LJNl:MJ\l( 
1767 OCIE 8AOEI512 lt:l v (;LI l~L INE s 
1768 OC2L F6t1 llUi. CL 
l769 OC2't FEC!l DEC AL 
1770 OC26 0][)8 AD'J BX,AX 
1711 Ol.28 3!11E0912 C11p bx, di sloe ; see if we went over- ff ff 
1772 OC2C 7303 OCH jnb disl 
1713 OC2t 6BFFFF llO 11 boOffffh : set dis111ax if we 111rapped ar-ound 
1714 di st: 
1115 OCJI 891E0012 11011 di sin ax ,bx 
1716 disp3: 
1711 OCJ5 t:BFOF7 0 42 8 CALL CRLFCHK 
1778 OC38 C4Jf0912 les di, dword ptr di sloe 
1179 OC3C 893EOF12 :aov tdisp,dl 
1780 OC40 E826F8 0469 call printdword 
Hill d I sp4: 
171l2 OC'tJ EBE9F7 042F call blank 
171lJ OC46 C4360912 les sit dword ptr di sloe 
17d4 OC4A E810i'8 045J ca 11 print8orl6 
llll!> OC40 6E0912 11011 si,offset di sloe 
17116 OC50 t8HFO 0999 call inclor2 
1781 Ol.5J 12.16 OL.6B jb disp6 i stop if wrap occurred 
1788 OC5!> A10912 llOU ax,disloc 
17119 0(;58 2B060Fl2 sub cix1tuisp ; c.,lculate ' bytes printed on line 
17'10 OC5C JA061112 CHi> AL,LIUEMAX ; SEE ff LINE FULL 
17':11 OC60 7409 OC6d jz disp6 
1792 OC62 Al0912 mov ax, di sloe 
17'B Ol.6!> 3605OD12 C111p ax 1 dismax ; check for done 
1794 OC69 76[)8 OC43 jna disp4 
1795 disp6: 
17'#6 OC6B EBClf7 042r' call blank 
1797 d1sp7: 
1798 OC6E 8E060Bl2 lllOll es, disse·J 
1799 OC72 6BH OF 12 mov st 9 t<lisp 

~ ~ ~ ~· ~ ~ ~~ ,. ~ ~ ~ ~ tii-~ ~· ~ , .... t4 ·~ 



- - - - - - - - -
CPIM ASMb6 1.1 SQURCE: 001RG.A~6 Ll01d6 1.1 IJ/2/.!1 

J !l Oil 

11101 
1802 
1803 
1804 
1805 
1806 
180/ 
180!! 
l ll09 
1810 
11111 
1812 
181.:l 
llll4 
llll5 
11116 
11111 
181 ll 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
18211 
l 8L 9 
1830 
18.H 
18.U 
11133 
1834 
1835 
11136 
1831 
18Jll 
11139 
11140 
1841 
1842 
11143 
1844 
1845 
11146 
11147 
1848 
1849 
l 85 f} 
lllH 
1852 

Ot 76 
OCH 
0 l. 7(; 

OC80 
OC82 
01,85 
oc 89 
Ot811 
Ol..Bf 
OC91 

Ol.93 

OC94 

OC91 
OC9A 
Ol.91.. 
OC9t: 
OCA2 
OC.A5 
OCAll 
OCAA 
Ol.Al. 
OCAI: 
OCAF 
ocso 
0Cll6 
0C88 
OCBB 
OCBI: 
OCCl 

Ol.CJ 
OCC6 
OCC9 
OCCE 
OCOl 
OC04 
Ol.07 
OCOA 
OCOll 
OLDE 
OCOF 
OCE2 

26UAtJ4 
L803F7 
ff060i'12 
7411 
Al0F12 
3R030912 
75E3 
3R050012 
1702 
tfiA2 

l. 3 

4 3~ [)'tit 

E 85 7F 7 
3COO 
7414 
ffOEOH2 
liF5 COO 
i:8E9f7 
146 6 
3Cl)O 
7564 
OE 
07 
261J03E650020 
15013 
BEHOC 
llF6500 
1190300 
f 3A't 

BA5COO 
E876F6 
C60&6Al2FF 
BA6H2 
£81)9f6 
BA5COO 
E808f6 
53 
i:8EFF9 
SA 
E8AlF6 
BAtlOOO 

l).,~f 

ovn 

OC6E 

0(.9J 
OC35 

cl l spiJ: 

Clll <I 
i 
exP.cute; 

03F1 

0012 

04'H 
Olll2 

0012 

OCCJ 

rep 
exo: 

033F 

0 3AO 

0.1fl2 

06CD 

o 3Br 

;nov ,.1,,...s:._~;iJ 

c" l l ..,scout 
inc t ,j isµ 
jz JisDll ; "toµ if .irilp occurred 
110 v JXt lLJi 5[> 

cm;> c1x 1 cli5loc 
jnz disp7 
cmp .Jx 1 di':>l:ldA 

j 3 cl j ;.p ti 
jmps dispj 

re t 

•••••••••••••••••••••••••••••••••••••••••• 
" . 
• e - loacl µro~r~m for ~xecutlon • 

• • •••••••••••••••••••••••••••••••••••••••••• 
db ·cr10 • 

call con in 
Cll ;> ii l, eo l ; check for no fl lr~nam e 
jz eerr ; don -t allow no filename 
dee conptr ; to rescan character 
IHI V di 1offset fco 
ca 1 l parse 
jz eerr ; no ·1- or -.. allowed 
Clll;J <aloeol 
jnz eerr i PO l Ill.Is t fol lo., filename 
push cs 
pop es ;set .. s cs 
cmp es:fcb•9, ;see if f 1l et ype blank 
jnz exO 
•ov si 1 offset C9lll 

llOV clitoffset fcD•9 
80V cx,3 
mov s al,al ;set fi let ype to "CHO• if 

lllOV cl><,offset fell 
call open ;see if file exists 

COPYR;GHT 0 1~81. 1982. 1983 
OlGtTAL R£$tA•1C!1 

P. o. 11 x sn 
PACIFIC GROVC:, wA 93350 

SER.# _______ _ 

empty 

mov 111cbext10ffh 
dx 1 offset n1CD 

freemem 
dx,offset fell 
load 

;frpe all allocations below OllT86 
llOOV 

call 
111011 

ca 11 
push 
call 
pop 
call 
JIOll 

bk 
setcpustdte 
dx 
set<fmab 
do 80h 

;tree all meffiory previously allocat~d under DOT 

;load user proyram 
is<111e ds b<1se 

;yet ds base back 
; set dma base 



Cl'/M A5Mb6 1.1 SOUR Cf: D'HB<> ... a0 UIHfb 1. I l<l/2/til P.C.GE 36 

18~3 

18H OCE5 (69)f6 n .l3:. cd l .!,.•::?t tL.,:-1 ;d•·fndt to LOii i"' u !> <!t' # :i >) s 
18!>!> OCE8 8A:>Cil0 110 v 1)X;O:::"'.:ifl r'C 1: 

18~6 OCfb l8~0F6 0 j4t ~till i.LJSL 

1857 Ot.H C6066El245 ·.-o'tl mode, ... [' 

18!.i!! OCF3 oEOOOO ~Oii si,O 
l 8S'l OCF6 8F1212 :no11 Jl,offs.,t L ·l :i1--H>~J LJ!!S~ V~ 

1860 01.f9 lE pll'-h ds 
1861 OCFA 07 POP es j set es to ddt 's segment 
1862 OCF8 2EAl~Ell mo11 d )(, lJ s e rl-l s 
1863 OCFI' lE ;iush ds ; snve it 
1864 0000 8EJ8 !11011 dSt a)( 
186!.i 0002 693ll00 illOLI C)(t48 
1866 0005 f3H rep 11101/S "l, al ;copy user's buse pai;e into ddt ~Jve lr e:i 
1867 0007 lf poµ ds ires tore ds 
llloll OOOIJ E80302 OfOt call 11erify ;displ<iy lo au info 
186'l 0006 ff OE 0412 )E{, VHIPTR ; TO R ESC Afi CR 
1870 OOOf E9::coo 0001: JM i> lfCil : JO CU:Ak fCB 
11111 eerr: 
1872 0012 E9CAf5 02Df jmp err 
1117 j COPYR GHT © 1981, 1982, 1983 
1814 ••••••••••••••••••••••••••• 
1875 • • DIGITAL RESEARCH 
1876 • f - fill memory • P. 0. BOX 579 
l llJ I * * PACIFIC GROVE, CA 93950 111711 ••••••••••••••••••••••••••• 
18H : SER.# 18tl0 fill: 
lllll l OU15 E88EFC 0906 call check word ; check for 'FW' 
1882 0018 8F5Cl2 110 II dl 1off set type2loc 
18113 OD 1fi ESOBFO 0A29 ca 11 11etseqdndoff 
18114 OOH: E89EFC 09Bf call getoffset ;get end address 
1885 0021 891E6012 11011 userm<l)(,D)( i SiJV e end address 
111116 0025 E8A3FC 09CU call getlasto ff set ; get fill constant 
l llll 7 0028 f6066Dl201 test wmodetl 
181l8 0020 7504 0033 jnz filO 
1889 002F OAFF or bh,bh ; if not wmodc, high byte must be 0 
1890 0031 1525 0058 j ll z f ilerr 
1891 fl 10: 
18'.ll 0033 ll80E6012 1110 II C)(1usermc.Jx ; \let end 11ddre5s 
l B'H 0037 2BOE5Cl2 sub C)(tlYPe2loc ;compare for valid range 
1894 0036 721CI 0058 jb filerr tert'or if st<.rt ) end 
1895 fill: 
1896 0030 C43E5Cl2 les di 1 dword ptr type2loc 
lll'H 0041 88(3 111011 ii)( I b)( ; get fill constant 
l8'l!I 0043 f:82<JFC 096F CCI 11 set8orl6 
i899 0046 BE5Cl2 lllOLI 5itoffset ty1>e2loc 
1900 0049 EUDfC 0999 call inclor2 
1901 004C 7209 005 7 jb filret ; stoµ if .-rap occ•Jrred 
190.! 004t AISC12 :no" i:l)(ttype2loc 
1903 0051 38(}!)6012 ClllP a><• us erm<ix 
1904 0055 76f.() OOH jbe f 111 
1905 fi lret: 



- - - - - - - - -
L~/M ASMS6 1.1 S1URLE: O~THu.lRh l)[)fi):, 1.1 10/L/.il 

1906 
1907 
19Ull 
1909 
1910 
1911 
1912 
1913 
1914 
191S 
1916 
1917 
19 lll 
1919 
1 ':ll u 
l 9ll 
19l2 
1923 
1924 
192~ 

1926 
1927 
19,8 
ln<.1 
1930 
19.H 
1932 
19B 
19J4 
193S 
1936 
l9H 
19311 
l B9 
1940 
1941 
1942 
194j 
l 9.ft4 
194S 
1946 
l'Hl 
l 941l 
1949 
19SO 
1951 
19!>2 
19S3 
1954 
19S5 
1956 
l 9S I 
19511 

0057 C3 

00511 t9d~f5 

005B LEAlAC:lt 
Oil5F A31812 
0062 2EAl BHI 
0066 A3H>l2 
OiJ69 C60f.6C:l200 
0 06t: i>F 11) 12 
0071 E8B5fC: 
0074 3COll 
0076 742 B 
0078 Al1812 
007U A329l2 
OOH "32El2 
0081 Bf2712 
0084 E8A2FC 
0087 50 
00811 BF27l2 
00111! EBA5f'I 
008E 58 
OO!lf 3CO!l 
00 91 7 410 
0093 6F2Cl2 
0096 t:890fC: 
0099 3C0{) 
0098 751C 
0090 8F2Cl? 
OOAO E890F9 

OOA3 C606491200 
OOAll Al1812 
ODAB 2E A 3AC 11 
OOAF AlU.12 
OOllL 2EBtl411 
OOR6 t9Hf8 

OOR9 Elld6f9 
OOllC E920F5 

02') I' 

0A29 

OOA3 

0A29 

OH3 

OOIU 

OA29 

0089 

073J 

Oil Ff 

1)742 
020F 

; 
,;ouser: 

ret 

jmµ err 

······~··············*············ .. * 
J - go to us~r proJra~ .. 

• • ................................................ 

mo11 
mov 
illOV 

ll<lV 

mov 
call 
crap 
jz 
lllOV 

111011 

11011 

aov 
ca 11 
push 
IROV 

Cil 11 
pop 
cmp 
jz 
llOV 

call 
cmp 
jnz 
aov 
call 

;ioseg,ux :aefault goseg user cs 
<.1X1 user! p 
yoloc,ax 
numreq 1 0 
dltoffs~t goloc 
Jetsegan.juff 

;default goloc useriµ 
;number not required in G commilntl 

;get start address 
a 11 eo l 
yorestore iif eol 1 no breakpoints set 
ax,gose·J 
brklseg,ax 
brk2seg 1 ux ;uefaults for breakpoint segments 
dl 1 offset brklloc 
getseqandoff ;get first breakpoint 
ax :save terminating char 
dt,offset brklloc 
setbp ;save breakpoint in table 
ax ;get char 
<al 1 eol 
gorestore ;only one breakpoint 
di 1 offset brk2loc 
getsegandoff ;get second breakpoint 
al 1 eol 
goerr :only 2 breakpoints alloweo 
dt,off set brk2loc 
setbp :set second breakpoint 

gores tore: 
mov 
lllOV 

110" 

mov 
:ao v 
j111p 

sktpbdos 1 0 
ax,goseg 
usercs,a;( 
ilx,goloc 
userip,ax 
rs tore 

:usercs goseg 

:us.erip goloc 
;restore user CPU stale 

go err: 
ca 11 bpclear 
jmp err 

...................... **** . .. 
h - hex math * 

;In case any were s.et 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



CP/l'I A$Plll6 1.1 SflUI\(.£: Ofll ~~, •. ~53!J uOI b ~ l • 1 10/2/ll l'l Gt: B 

1959 
l %0 • * 
1961 ~···•••*******~*·****•** 
196Z i 
1 %3 hexmuth: 
1964 OOBF E8FllfB 0'.lll f call Jetoftsat 
l'J65 OOC2 53 plhh ux : ~UV a ti rs t 11alue 
1966 000 E805f C 09CU call Jetlast,>ffset 

COPYRIGHT© 1981, 1982, 1983 1967 OOC6 58 pop ax • 'l P. t fir st 11a l ue 
l '16H OOC7 50 pu :ih <!X t save d copy DIGITAL RESEARCH 
l 96'J OOCll 03C3 ddd '1X1bX P. 0. BOX 579 l 'l70 OUCA 53 push '"' f S~Vt! second value 
1911 OOCB 50 pU :>h ax f SdV e S&Jm PACIFIC GROVE, CA 93950 
191l oocc 1:84Ef 6 O'tlJ call crlf 
197.3 OUCF 58 poµ ax ; gtlt ·>um SER # 
1914 0000 E8A2f6 0475 C'1 l l print.,ord >print sum 
1915 OOOJ E859F6 O"t2f call ul ank 
1'.176 OOD6 58 pop bx ; <]et ·>econ a value 
l 'H7 OD07 58 pop c.x ; qet first value 
1978 00011 211C3 sub axtbx 
l'H9 OOOA E898F6 0475 call µrintworu ; print difference 
191:l0 0000 (.3 rel 
19111 
19tl2 •••••••••••••••••••••••••••••••••••••••• 
l91J3 • • 
19tl4 • i - input tile control block • 
l 91:l5 • • 
19116 •••••••••••••••••••••••••••••••••••••••• 
1911 / ; 
191JU if cb: 
l 91l'J 0 UOt: FF360412 push conptr ; save input pointer 
1990 OOE2 BF5COO mov di, offset fcb 
1991 ODES E8A9f6 0491 call P<1rse 
l'.l'J2 OOE8 3Cl>!l ClllP al,eol 
1993 OUEA 7504 OOFO jnz IO ; only one filen<;tae 
1994 OOEC FFOE0412 dee conptr ; to rescan eol and '>lank second filenilme in fcb 
1 'J'il5 to: 
19'16 OOfO Bf6COO 111011 di, offset f cu 2 
19'.17 OOFJ i:BA6f6 049C call parse2 ;pa~se second filena1r1e 
19'.lll OOF6 lf push ds 
1999 OOFl 07 po P es ;poin1t to oor·s ds 
lOOO OOFB 8F06 0412 pop conptr ; restore input Pe»inter 
2001 OOFC BFlll 00 111011 di18lh ; move command tail to Lesl:Cdi] 
2002 OOFt- 2BC:9 SU ll ex, ex ;zero count 
£00J it: 
l004 Ot:Ol El!Ellf.5 OJFl call con in ; yet char from co111111and tail 
2005 Ot:04 3C:OO cmp al 1 eol : .. nd of command t iiil 1 
l006 Ot:Oo 1404 Ol:OC jz i2 
200 I OE08 AA stos al store in user·s 'lase page 
200H Ot:09 41 inc ex increment cot.mt 
LOO'J Ol:OA EBF5 OtOl jmps il loop until eol 
2010 i2: 
2011 OtOC 6000 111011 al 1 0 



- - - - -
CP/H ASMll6 I.J SJURCE: UOT06.~85 

2012 
2013 
2014 
2015 
2016 
l011 
20111 
21H9 
£0.iiO 
2021 
£0L2 
20L3 
2024 
L02S 
2026 
2021 
20211 
202~ 

2030 
£0Jl 
2032 
2033 
20H 
20JS 
2036 
2037 
21Hll 
203'J 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
20"1 
20'tll 
2049 
2050 
.c051 
2052 
2053 
2054 
2055 
2056 
£057 
20S!I 
205'1 
L06U 
2061 
2062 
£Old 
206't 

OcOI: AA 
Ol:Of 2611801.:11000 
Oi: H 1103E6f 1245 
Oi:19 750F 
01:lll rlE5COO 
OCIE 8Bf2 
01:20 .2E8E06A£ 11 
0!:25 83Cl26 

Ot.211 f-31\4 

Ot:2A C3 

01:211 E91HF4 

01:21: f60!d912ff 
OEB 746C 
01:35 C606371200 
OdA C6066Cl200 
Ot3f Al5A12 
Oi:42 A33312 
OE45 lifJ112 
OE41l E:8!lEFB 
01:411 3COO 
Oi:40 A1Hl2 
OE50 A35Al2 
Ot53 H05 
Ot55 E613fB 
01:58 EBOE 

OE5A C606371201 
01:5F A01512 
01:62 A23812 
0E6!> 811FFH 

OE:68 891E3512 

Ot6C 6BJEJ112 
OflO 3R3E3512 
01:74 77H 
Ofl6 57 
Of:.77 EBAEF5 
OflA 5f 
Ot78 8EOS3312 
Oflf 06 

OL? ·• 

020F 

Ol:A 1 

0A29 

01::5A 
09CO 
Oi:6tl 

OEAO 

O't28 

rep 
i<loo<o: 

terr: 

i 
lassm: 

1 asO: 

last: 

las2: 

01)fd6 1.1 lJ/?/bl 

·l 1 

mod ·"? 1 c 

;store 0 at enu of strin~ 
istorA count bl st~rt ot buffAr 

PAGt 39 

"t 0 s 
mov 
c:n;:i 
jnz 
mo11 
.no11 
iliO\I 

a<JJ 

irlone 
sf,offset fell 
tJ i. s i 
es 1 userds 

;it no file loaded with i coffi•and, h~ re done 

CK t )tj ltotal bytes to move = ~ In commmnd + 36 {fcb) 
~ +2 (0 at enrl of comm3hd and count ~yte) 

ir.011 s :move fc~ from ddt86 basep~1e to Jser·s Pasepage 

ret 

jmp err 

• • • 
l - list assembly code 

• • 
• •••••••••••••••••••••••••••••••••• 

test disempresent 1 0ffh 
jz laserr 

QP /Mr<i1£i .2. O V ,~ 
COPYRIGHT© 1981. 1982, 1983 

DIGITAL RESE,,RCH 
P. 0. BOX 579 

PACIFIC (}ROVE, l.A 93950 

SER.# c..c:...- l6lf 

mov lascntsw,O ;oon•t use count if eod addr spPcified 
MOii nu~req,O ;ok if no entries 
mo11 axttypelsey 
mo11 lasseg,ax ;default to typel seg 
mov ditoffset lasloc 
call getsegandoff 
cm» aloeol 
11ov 
mov 
jz 
ca 11 
jmps 

•D V 

liOV 
MOii 
RIO II 

1110 v 

11011 

Cll;> 

j 11 

push 
CALL 
pop 
mo11 

t>u:»h 

ax, lasseg 
typelseg 1 ax 
lasO 
getlastoffset 
lil:C-1 

lascnt.sw 1 1 
AL,NLINES 
LASCNJ ,,,L 
bx, Off ffh 

la.smaK ,bx 

di 1 1'1sloc 
di 1 lasmc1x 
lasret 
di 
CRLFCHK 
di 
es 1 lasse<l 
es 

;update default tyµel seg 

; if ·, •, get eod address 

;disassemble fixed # of instructioBs 

;s,.t las1aax to big nu1Rl>er 

- -



CP/H A!>1Ul6 1.1, SillJRCt: ilJJ !16 • .\Bo [IOJ?. !> 1. 1 10/ .0/ ':-1 PACii.- 40 

2065 
2066 Oa:80 57 push Ji ; for 1f St:~; C'J 11 Ci'LfM) 
2061 01:81 t8t5F5 046'J Cl 11 Print <hrnr •1 
2068 Ot84 1:8481'5 042f c1.t 1 l>l ..ank 
2069 Ot87 1:81605 HOO c~ll <lf SP.m 

L07U Oi:8A 3606 j) ll c:a.- _.x, l.aslo" 
2011 OE Be 7210 OtAO jb Lisret ; stop if WriJIJ occurred 
2012 01:90 A33 ll 2 il\011 l:.sloc, iX 

.:Ol J OE93 f6063112ff test lascnts-. 10ffh 
20 /'t 01:98 HD?. Oi::6C jz las2 
2075 Ot9A HOE3812 dee la sent 
20'/6 OE9E 75t:C Ot6L. jnz let s2 
l011 l<1sret: 
l018 Ot!IO C3 rel 

COPYRIGHT© 1981, 1982, 1983 2019 la:.err: 
lOIJO Ol::Al E933f4 02'.>f j llP err DIGITAL RESEARCH 
2081 P.O. BOX 579 l082 ; •••••••••••••••••••••••••• 
201J3 ; • • PAClf IC GROVE, CA 93950 
2084 • • - 11ove block • 
20115 • • SER.# 
l01l6 •••••••••••••••••••••••••• 
l081 
20116 move: 
2069 Oi:A4 Uf5Cl2 llOV dl 9 offset type2 loc 
20':.IO OEA7 EIJ7FfB 0A29 call getsegandoff 
ZO'H OtAA E812fR 09Br Cdll getoff set i'let end offset 
.£092 OtAD 891E6012 'llOV user114x,bx 
lO'Jl OE8l 3COD CIDIJ aloeol 
20'J't OtBJ 10• Ol:E F jz moverr oneed 3 urguments 
Z095 OEB5 2BlE5C12 SI.lb bx,type2loc 
2096 OEB9 72H OEEF jb moverr ;error if start > end 
l0':.11 OE86 Al5E12 aov ax,type2seg 
l098 OEBE A3H12 aov 1.1serseg2 1 ax ; defa4lt to sa•e seg 8$ so1.1rce 
20'J9 OE Cl 8f6H2 aov di,offset userloc2 
llOO OtC4 t:862FB OAB ca 11 getse9andoff ;get destination address 
Z101 O~C7 3COO ca;> al 1 eol 
2102 OcC9 75H OLEF jnz 11overr ; error if 11ore than 3 argu11entio 
2103 111ovo; 
ZlO't OHB tH65Cl2 les si,d,.ord ptr tvpeZloc 
210!> OECf- 2661l 04 aov <tltes:Csil i get source byte 
ll1J6 OE02 COE6212 les diodword ptr userloc2 
ll07 OEOi> EBAlfA O'JRO call set byte i(11.1t de st lnat ion byte 
Zl08 01:09 fF065Cl2 inc type2loc 
llO'J orno HOF OlH jz movret ;don't allow wraparound 
lllO OEOt- t'f05.6212 inc 1.1serlocl 
llll Ol:E 3 H09 Ol:H jz aovret ; don't allow wraparound in destin1tion segoaent 
2112 OEE5 AHC12 "10V ax1t11pe2loc 
lll3 OHO .3BOS6012 cmp ·ax, 1.1serm·1x ; check for done 
2114 OHC 76)) OH!i jna IDDV 0 
2115 11:1ovret: 
lll6 0 l::E t: t3 ret 
Zll1 11overr: 



- - - -
l.1'/M ASM86 1.1 S1JUR1..f: IJ!)j$li,. itl.:. 

2Jlll 
Lll'.1 
Ll20 
LlLl 
2U2 
ll23 
LJ24 
212!> 
ll26 
2127 
LlLH 
212'.I 
21JO 
LUl 
2132 
n:n 
LU4 
213!> 
2136 
Ll.:17 
2131l 
L13'l 
Ll41J 
l141 
2142 
l) 1d 
l14't 
2145 
2146 
2141 
2148 
214'.I 
21!>0 
Ll51 
2152 
£15.i 
2154 
2155 
ll56 
2157 
2158 
Ll59 
2160 
2161 
2162 
2163 
2164 
Ll65 
2166 
2167 
2168 
216'.I 
2170 

Oti:F 1:9t'lf3 

Oi:f2 t:6FCf4 
Off!> 3CO!l 
Otfl 7450 
Otf9 fFOE0412 
OffO tlf5COO 
OfOO t:88£ft; 
Ofl)J 7444 
OFO!> 3CO!l 
OFOl 75".0 
Of09 6115COO 
OfOC t830F4 
OFOF C70S6812FFfF 
OF 1 !> U~6 612 
Oflll i:B79F4 
OflB BAH12 
01-11: E81Jf 4 
0f2l EB20fB 
0F24 C60661\1206 
Of29 BA6612 
Of2C E81Ef4 
Of2F Al3Cl2 
0/-32 A35El2 
Of3!> A35Al2 
OF.38 28CO 
Of3A A30912 
Of30 AHl 12 
OF40 C6D66El2S2 
Of45 EB'H 00 
0f41i C3 

Or4'.1 1:993i'3 

Of4C !:887FI\ 
Of4f BF5C12 
Of52 E8HfA 

0 2111 

0JF1 

OF4'l 

04'H 
Of 4':1 

Of49 

033F 

039't 

03'JE 
OA51 

03AO 

OfOE 

02!lf 

O'J06 

0A2'l 

r~rr: 

setmerr.: 

setO: 

- - - - ..... 

Jiuµ err 

~~~·~*~**~~****~***~***** 

• • 
* 

r - re>J fll.> 

ct> n in 
<'11 1 eo1 
rerr 
conptr 
di,off set fc[) 
parse 
rerr 
<'11, e[) I 
rerr 

.. 
* 

;~et first comm~n::t char 
;ch~ck for no input 
lftlen~me must be included In co:nnJnd 
; to resc<'ln first char 

; no •7• or •• • allowed 

ilargest memory request 

;get size of largest chuck of memorv 

ialloc<ite block returned from get~ixmem 
;re<'ld file into aemorv block 
;onlv free memorv at ml>ase 

PAut 4l 

ca 11 
c:n;i 
Jz 
::tee 
1\011 

call 
jz 
cm1> 
j n z 
11011 

c<ill 
JllOll 

BOii 

c<ill 
111011 

ca 11 
call 
JQOll 

mov 
call 
111011 

111011 

llOV 

sul> 
11011 

111011 

11011 

ca 11 
rel 

dx,otfset fco 
open 
mcblen 1 0tfffh 
dx 1 offset 11cl> 
gethl'lxn1e11 
dx,offset met> 
11l loc<1bsrae111 
re<1dfile 
mcl>ext,O 
dx.otfset mcb 
freemem 
dx1st.;rtreadseg 
tvpe2seg,ax 
tvpelse<}tax 

;free memorv not used in read (read updated mcl>) 

ax, ax 
dis.loc,ax 
lasloc1aK 
111oae, •R• 
11ert fy 

jmp ~rr 

;set default tvpe2 seg~ent to tile just read 
;also tvPel segment 

;displav pointer offset 0 
;list pointer offset ; 0 
;last disk input was read (not eKecute) 

·················••******* • * COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH • • • • 

·············••****•****** 
call checkword ;cneck for •sw· 
mov di,offset tvpeLloc 
call getse~andoff 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

SER.# ______ _ 

.... -



C~/M ASMll6 1.1 SUURCl: UDTHo.~B& uOIH~ 1.1 IU/~/bl 

Of55 l!l:Sr4 
0f58 CHE5r.12 
Of5(.. t:B0Af5 
or5f t:8Ur4 
Of62 C4H5f.12 
Of66 L8F4F4 
or69 cBC3f4 
Of6C tB68F4 
Of6f i:B7Ff4 
01-7 2 JCOfl 
Of14 141 F 
OF-76 3C2E 
Or7B 7423 
Of7A ff0!:0412 
Ofli: tBUFJI 
OFBl BBC3 
Of83 f606601201 
OFB8 750~ 
Of-BA OAFF 
Of8C 1510 

OfBE C43E5C12 
Of92 EBlAr9 

Of95 BE5Cl2 
Of9U E8FEF9 
Of911 73ilil 

Of90 C3 

'14 J) 

0 469 
042f 

0 '150 
04Lf 
0J07 
OJF I 

Of9:.> 

'lf 9:) 

09CfJ 

Of Bi: 

01:9;: 

0999 
Of 5!i 

sett: 

setZ: 

s~tret: 

seterr: 

c~ll 

l c; s 
Cti 11 
Cl 11 
les 
Cii 11 
CJll 
Cctl l 
call 
C111p 

jz 
cmp 
jz 
dee 
call 
11011 

test 
jnz 
<>r 
jnz 

les 
call 

MOii 

call 
jnt> 

ret 

crlf 
Ji1dworti plr l~~c?l<>c 

prinlJworrl 
lJ l <ink 
si 1 dword ptr tvp~?loc 

printdorl6 
olank 
c1etline 
c<>nin 
d l 1 '°'0 l 
set2 
a 11 •. • 
setret 
C:>nptr 
getlustoffset 
ax, ox 
wmodetl 
sell 
bh,bh 
set err 

;to rescan first character 

;get new value to ax 

;must be < 256 if not SW 

al 1 d~ord ptr type2loc 
set8or 16 

sj 1 offsel type2loc 
inclor2 
setO 

Of9t: E93EF3 020F jmp err 

OfAl C606't81201 

OfA6 E84Bf4 OJFl 
0FA9 3(53 
OfAB 840 l 
Of-AD 7406 0FR5 
01-AF HCC 

; 
trace: 

traceO: 

·····························*········· • • 
• t - trace progra~ execution * 

• ••••••••••••••••••••••••••••••••••••••• 

~011 trdceprint 9 1 

con in 
al, 'S' 
i.iht l 
trO 

:untrace enters here with traceprint 

tcheck for TS 

ilf TS 1 set segflag to I 
;else set segflag to O, and 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

0 

2111 
dlL 
no 
21H 
LIE> 
Lllb 
21H 
L17'1 
n 19 
llllO 
Ll!ll 
2Hl2 
2Hl3 
21 t.14 
211l, 
211l6 
2lll1 
L l ll'l 
21 ll'J 
2190 
L191 
21'.:12 
21•n 
L l'.J 4 
ll'J5 
ll':lb 
Ll'JI 
2l':lH 
21 ':l'J 
aoo 
2201 
2202 
ao::i 
£204 
2205 
2206 
£207 
2201l 
2209 
LZIO 
2211 
2212 
LllJ 
2214 
2215 
2216 
2211 
2218 
22l'J 
l220 
llll 
2222 
LUJ 

OFBl FFOE0412 

call 
cmp 
mo11 

jz 
dee 
oec 

ah 
conptr idecrement pointer to rescan chara:ter 

Of-35 ll8265ltl2 
OFB9 C70S't6120100 
Of-A~ E8EJf9 09~5 
OFC2 3COJ 

tr o: 
ID<> II 
!llOll 

call 
cmp 

segflag, i.lh 
tracecount,l 
getnuraber 
4l,eol 

;print segment registers or not 
;default to 1 instruction trace 



-
l224 
22..::!> 
2226 
LLL1 
llltl 
lll'l 
Ll..iU 
l231 
2232 
l2H 
2234 
l235 
L2J6 
.i:'.23/ 
L23tl 
l23'J 
2240 
l2'tl 
l242 
Ll4J 
2244 
2245 
.!.246 
224/ 
L24tl 
2249 
22!>0 
L2'>1 
2252 
Ll5J 
22!i4 
2255 
L2'>6 
22"7 
22!>8 
l259 
2260 
2261 
L26l 
2263 
l264 
L.265 
2206 
2267 
l26!l 
22o9 
2270 
Llll 
2212 
l2B 
2274 
l2" 
2276 

-
OFC4 750E 
Ot-Ct> OAE4 
OFCtl 1404 
OFCA !I'll E4612 

OHi: 1:8C400 
Offll E9CBFB 

0Hl4 l90!lfJ 

Of07 C60~481200 
OfOC EBCB 

OfOt: A0bEI2 
OFEl 3C52 
OfEJ H07 
OfES 3C45 
OFE7 7421 
OFE9 E9F3F2 

OFEC E82ff4 
OfEF BE060l 
OFF2 1:84iJF4 
OFFS E825F4 
OFFS CHE3Al2 
OFFC E86 AH 
Offt- E820f4 
1002 C43E3El2 
1006 i8:'>0F4 
1009 C3 

JOOA E810f4 
1000 890300 
1010 1:82lf4 
IOU 8Ei>S01 
1016 t8HF4 
1019 BOO:> 

- - - - - .... 
OF04 

Of Ct: 

1095 
Ou9C 

OLflf 

Of'A6 

OFEC 

1 OOA 
020F 

04 Ji) 

0431) 
041!) 

0469 
042F 

0469 

04)) 

0435 

0431) 

1) ff I !l ~ l • l l U / L / 1l l PA Gt 4 J 

trac;,J: 

jn £ 

or 
jz 
11011 

c <ill 
jmp 

tr~c!~t:. rt' 
~h. ilh 
trJcel 
tracccount,l>x 

Xd i Si) 

tracerestore 

;or1lv l p~rArn~ter ~llo~~ti 

: st_. c i t u h ur.-i h er ,.. a 5- E: n t e r r! ct 
lskip if no number typed 
;storn number of instructions to tr~ca 

;disµlay [PU state 
;restore usar's CPU state and return 

truce~rr: 

• 
verify: 

vertfyr: 

: 
vertfye: 

jmp err 

~········································· • • 
• u - untraced pro~ram execution • 
• • 

raov 
j111ps 

traceprint,O 
traceO :common code with trace command 

••••••••••••••••••••••••••••••••• 
• • • 

v - display file info * • • ••••••••••••••••••••••••••••••••• 

:iiov al 1 mode 
cmp 411'R' 
jz verifyr 
ClllP at,•E• 
jz verifye 
jmp err :neither R nor E command done 

ca 11 
llOV 

ca 11 
call 
les 
call 
CE! 11 
les 
call 
ret 

C<! l} 

lllOV 

call 
11ov 
call 
mov 

crl f 
sl 1 offset read111 
printm 
Ct"lf 
di 9 dword ptr startreadoff 
prtntdwot"d 
blank 
di1dword ptr endt"eaooff 
printdword 

Ct"lf 
CKtl 
t<1bs 
sl 1 off set rearllll 
printm 
al10 

;pt"int header 
:initialize count to 0 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESE,,RCl-f 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

- -



CP/M ASMU6 1.1 SOURCE: UOI06.~8o uuru~ i.1 JG/2/Kt pnr;c 44 

~ 

2?11 
l.llH 
22l'J 
22110 
2181 
22H2 
22H3 
22114 
22115 
1.2li6 
2161 
22811 
22d'J 
1.2'JU 
22':11 
2292 
2293 
22'J4 
22'J!> 
2296 
l.2'H 
22'Jll 
22'J'J 
2300 
2301 
2302 
2303 
l304 
2305 
2306 
230"1 
230H 
l30'J 
LUO 
lJll 
2.Ul. 
HIJ 
23l't 
2315 
£116 
231/ 
2318 
l.3l'J 
l.320 
2321 
2322 
232] 
llH 
232!> 
2326 
2327 
23211 
l3l9 

1018 50 
lOlC 58 
1010 50 
IOU: E864F6 
1021 58 
1022 fECO 
1024 1103E 111201 
102'J 74()4 
1028 3C09 
1020 12EC 

1021" L3 

1030 Al3Cl2 
1033 A341>12 
10)6 A13A12 
lOl'J A3't812 
lOJL Al4012 
lOJF A35112 
1042 Al3El2 
1045 A34F12 
10411 EM6F3 
1046 JCOO 
1040 7443 
104F FFOE0412 
!OH BF5COO 
1056 f838f4 
105'J 7437 
10511 3COO 
1050 7509 
105f 803E6E 1252 
1064 152C 
1066 t820 

106H A15Al2 
1060 A34012 
106E 8f4812 
1071 f885f9 
1074 JCO 0 
1076 74111 
1078 Al4012 
10711 A3S112 
JOH Bf4Fl2 
1081 t:8A5f9 

~ ~ ~ 

0685 

102F 

!Old 

OJFl 

1092 

04'H 
1092 

1068 

1092 
l 088 

0A29 

1092 

OA2'l 

vO: 

verreU 

• write: 

~x 

pop ... x 
:sav" it 
i::iet count 
; save it push 

Clll 
pop 
in.: 
cmp 
jz 
Clll;J 

jl> 

ax 
printse1inf'> ;print nJme 1 st~rt 1 end of segment if non-zero 
-.x 
al 

;get count 
; incre:11ent it 

byte p tr l>ascPdgesave•5tl ;check for d080 model 
verrel 
al,8 
vO 

9no more segments if 8080 moJel 
:max of ~ se~ments described ln bis• page 
;done when count = 8 

rel 

........................................... .. 
• • 

w - .rite memory block to disk 
• • • •••••••••••••••••••••••••••••••••••••••••• 

mov ax,startrP.~dseg 

•OV st4rtwrlteseu,ax 
aov ax1startreadoff 
•ov slartwriteoff,ax 
aov ax,endread~ey 

eov endwrlteseJ1ax 
mov ax,endreadoff 
11ov endwriteoff 1ax 
call con in 

al1eol 
werr 
conptr 
di 1offset fcl> 
1>11rse 
werr 
al,eol 

;check for no pararaeters 
;must havP. a fllen9me 
;to rescan first char 

; get fl lename 
;don't allow ·1· or ••• 

COPYRiGHT ci 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, ~A 93950 

SER.# ______ _ 

ClllP 
jz 
dee 
DOV 

call 
jz 
CllP 

jru 
crap 
jnz 
jmps 

wO 
11ode,•a• 

inol end of input - must be Z poraaeters 
;see if a file was read in 

werr 
wl 

m~v ax1typelseg 

;no f lle read - •~st have start, end addresses 
;continue with write 

mov startwrfteseg,ax ;set defbult to userds 
mov di 1 offsel startwriteoff 
call getsegandoff ;get start address 
cmp al1eol 
Jz werr ;need l para11eters 
mov ax 1 startwriteseg 
111ov endwritese~sox iend def4ults to start 
~ov dl 1 offset endwrileoff 
call ~etsegandoff ;get end address 

~ ~ ~ ~ ~ ~~ ~ ~ ~ f-/1 ~ ~ ~ ~ ~ 
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LP/M ASM86 1.1 SJURCE: OOTU6.~H6 ilfllll-> l.l IOU/'l! l'r.l.t 45 

l33U 
L3Jl lOH'o JC()O cmil <l l • ·!O l 
2Bl 1086 75011 1 ll'l.: jnz •i ~rr tnu 1i11Jr•~ th(!n ;: pJr,1;n eters 
2333 w l : 
l]j4 1081l l831fA on.:: Cil 11 .. r i td ii., 
2H5 108ll BA5COO rnov dK 1 ufiset I Cil 

2336 J Oat t81Df2 034l call close 
l3H 1091 C.3 re t 
2338 h ~rr: 

23J9 1092 E94tlf 2 0 2D t- j mi> err 
2HO 
2Hl ••••••••••••••••••••••••••••••••••••••• 
£34l • • 2 34 -i • x - disPla~/alter CPU state • 2344 • • 2345 ••••••••••••••••••••••••••••••••••••••• 
23't6 ; 
23"7 xdisp: ;display CPU state 
23'oK 10<)5 E816f7 0 711t i:ALL :>E TOH SE G ; SET f'tPEtSH,. LASL!JC ro CS:IP 
2l't<J l 0911 f6067012ff fEST COL'tO,OFfH 
2350 10<)0 75111 1089 JNZ XIHO 
2351 109f f:8')8f5 0630 call printre\}neotder 
2J52 xnohdr: ; entry point to display CPU state .. i tho1.1t header 
2'353 10A2 f6ll67012ff fE ST LflL'tO,OFfH 
2354 10117 7517 t oco Jill XtH140 
. .055 IOA'J 1:811f3 O'o lf) call crlf 
2356 lOAC E8B5f4 0564 call print flags 
2351 10.1\f 1:810f3 O'o2r' call blank 
Z:h\l 1082 ER23F5 05'.)8 call printreqs 
235'.I 1005 E8ASF5 0650 cull print instr ;disasse111>le instruction at [cs:tpl 
2360 1088 (. 3 ret 
2.i61 ; 
l362 X040: 
23b3 1011<) t86Ff5 062 ll CALL PREGHORl 
236't 1011(. 6001 •rnv u, 1 
23b5 lOBt.: £802 10C2 Jlll'S xoo COPYRIGHT© 1981.1982, 1983 2366 )( f~ri40: 
ll67 lOCO 8000 11nv AL• 0 DIGITAL R£SEARCll 
236H XO o: P. 0. BOX 579 2369 l OC2 so PUSH AK ;SAVE HEAOf:R/NO HE AO ER FLAG 

PACIFIC GROVE, CA 93950 2370 lOCJ 1:85 7 F 3 0410 CALL CRLF 
LHI 10C6 E89Bf'o 0564 CALL l'RlNTfLAGS 

SER.# 23/l 10C9 EB63F3 042F CALL BLANK 
2313 lOCC t.:SFAH 05C9 CALL PhGl 
2314 lOCf t848fl 0"111 LALL CRLF 
2315 1002 58 POP AX 
2316 1003 FEC!l llEC AL 
2311 1005 1506 1 OD.:> JNZ X)l 
L:Htt 1 OD I t:8!>ilf5 0615 CALL P ;{I;; Gil ll R2 
2379 lOOA E84!lF3 0410 CALL CRLF 
23ll0 xoi: 
ZJIJl 1000 1:8f3F'o 051)3 CALL l'~EGL 
231l2 lOEO E8Hf5 0650 CALL PUNUNSrn 



CP/M ASM86 t.1 SUURCL: ODTB6.~36 i)O I ~,:) 1. 1 I 0 IL I .d 

l3ll3 
l38,, 
23b':> 
23ll6 
2381 
:ddH 
231l':I 
ll<JO 
LJ':IJ 
nn 
23'J 3 
2J'J4 
2H5 
23'J6 
2H7 
23':HI 
L3'J<J 
2400 
240) 
<:402 
2403 
2404 
l'tO!> 
2406 
2407 
240ll 
L4U<J 
2410 
2411 
L'tll 
L4U 
l414 
241!> 
2't16 
l4l 1 
2418 
241':1 
2420 
2421 
2422 
L4H 
2424 
24L':> 
2426 
2427 
24211 
.£429 
2430 
2431 
2432 
l4.B 
24H 
2435 

l 01'.3 CJ 

10f4 C60S541201 
10t9 f.B05f3 
lOtC 3C0[) 
lOEt 14115 
I OFO A25 712 
JOFJ t:BFBf2 
10F6 3COO 
IOFB 1461\ 
lOFA llA265712 
lilH OCBO 
1100 S6C4 
1102 E826r4 
110!> t8E9F2 
1108 3COO 
llOA 7555 

noc i:sot:F3 
llOr !IAOE55l2 
1113 E8tBH 
1116 E816f3 
1119 8'l0E5512 
1110 cBJ5F4 
1120 E80Cf3 
1123 1:8Blf2 
1126 E8CBF2 
1129 3C2E 
1 li:'tl 746E 
1120 FFOE0412 
1131 EIHlFB 
1134 3COO 
1136 752'} 
1138 OAE4 
ll3A 14}'} 
ll3C 8BOE5512 
1140 BBC 3 
1142 80F908 
1145 1503 
1141 A35U2 

ll4A 80F909 
ll'tO 1503 
114f A35El2 

1152 E805f4 

1155 ff065512 
115':1 833E551200 
1151: 72AC 
1160 (,3 

03F1 

() jf 1 

1164 

052R 
03F1 

1161 

04lll 

0601 
042f 

05F5 
rJ42f 
0307 
0 .;f 1 

11911 

09A5 

1161 

1155 

114A 

xO: 

xl: 

moo1 

c,; 11 
C.11:> 

JZ 
moll 
call 
cmp 
jz 
111011 

or 
xch~ 

ca 11 
call 
ClllP 

jnz 

call 
illOV 

call 
CiJl l 
111011 

call 
call 
call 
call 
CDIP 

Jz 
dee 
cull 
cmp 
Jnz 
or 
jz 
111011 

AIOV 

cmp 
jnz 
mo11 

cm;i 
1152 jnz 

111011 

x2: 
OSSA call 

xn ~x t: 
inc 
cmp 

l IOC jb 
re t 

xerr: 

se,,fl<>u•l 
con in 
al, eo l 
xdisp 
xtemp,;;l 
con in 
al 1 eol 
xflag 
ah, xt em1> 
al,30h 
<aloah 
chkreg 
con in 
al 1 eol 
xerr 

crlf 
cic,regnum 
printreQn<1me 
lllank 
cx,regnum 
pr hit r egva l 
blank 
gel line 
con in 
al,·.· 
icr et 
conptr 
getn1.1mber 
al 1eo1 
xerr 
<th1ah 
icneict 
ex 1 regn1.1m 
al( I bic 
cl18 
xl 
typelse11a11: 

cl,9 
x2 
type2se\J1ax 

re gn1.1m 
regnu1a,totre\] 
xO 

;check for command by itself 
;if so, siffiply disµlay CPU stat& 
; else S<111P. char 

;check for sin~le character after X 
ilf so, m1.1st be a flag name 
;else it's a reg n~me 
;since names are d~clared that way 
;since that's how lt is in memory 
;check for valid reg name • store ~umoer in regnum 

;eol must follow reg n1me 

COPYR1GHT © 1981.1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

; Jone when •• • entered 
;else rescan character 

SER.# ______ _ 

;eol must follow number 
;see lf non-blank entry 
9if blank 1 go to next reg 

;get new val1.1e 
iare we 1.1pdatlng cs? 

;if so 1 update defa1.1lt typel segQent 

;are we updating ds? 

>lf so, update default type2 segment 
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2436 
24.H 1161 1:.91 BH 0 21)" 

j ""' 
~rr 

243!1 ; 
24J'J. )(fl"": 
2440 1164 A0) 712 .11011 .;I 1 xter.1,) ; ,]..c: t fl <1\1 n 41u e 
24't) 1167 E8H1' 3 0!>41 c .ill checid la; ; Ch·~Ck for V;J lid fl3g na1,e 
2442 ll6A tad Of 2 04 l :> C3ll crlf 
2443 1160 8B(IES512 mo11 i..:x t re JOlJi1l ;restord fl a1; nu mt> er 
24'o't 1171 E8191~4 0 !>OJ Cilll prlntfL1o;n,Jme 
£4't'> llH 1:81Hlf2 O'olr Cil 11 bl<111k 
2446 1177 tif10E'>512 DOI/ C1t1re;num 
2447 1176 l:82f\F4 0 5~ 9 call print f 1<1CJV<1l COPYRIGHT© 1981. 1982, 1983 
l4i;H 11 lt E6A~f2 042f c:ill t.lank DIGITAL RESi:'.,'HCi-1 24't9 1181 l:853F2 0307 CiJ l l get line 
24'>0 118'o l:Bl EF8 0':1!1'> C<i ll get number P. 0. BCX SH 
l4'>1 1187 JCOO Cmp .o l t eo l PAClf IC GROVE, .,A 93350 24!>2 1189 75[)6 1161 jnz xerr ieol must fol low number 
24'>3 1188 0 At:~ or ah 1 ah isee t f non-blank entry SER.# 24'>4 1180 HOC: 1191} jz xret ; if bl<1nl< 1 done 
24'>'> 118f ll3Ffl01 ClllP bx 1 1 
24'>6 1192 77CIJ 1161 ja J(err ; fL:ig value 11ust l>e 0 or 1 
24!>7 1194 8BOES512 iDOV cx 1 re\lnllm 
L45tl J19ll E81J8f3 0573 call setfla•J 
24,'J xr el: 
2460 1198 (. 3 l"P. t 
l'o61 



~ 

CPI~ ASMll6 1.1 SOUNCE: UOTHL.MH& unre~ i.1 1J121H1 

l.462 
l.4td 
l4b4 
l465 
2466 
2467 
2468 
246'1 
L470 
2411 
241l 
l4H 
2414 
241':> 
l476 
2411 
2H8 
£479 
2480 
l41U 
l41ll 
241l3 
2484 
24115 
241l6 
l41l1 
241111 
2'tll9 
2490 
24'.ll 
l49l 
24'H 
24'J4 
24'15 
24% 
2491 
24911 
£499 
2500 
L501 
l.502 
l503 
£504 
2505 
l5Ub 
2501 
2508 
£509 
2510 
2511 
L5ll 
2513 
2514 

~ 

119(; 0000 
1191: 0000 
llAO 0000 
1142 0000 
11A4 0000 
llAb 0000 
llAIJ 0000 
llAA 0000 
llAC 0000 
llAt: 0000 
1160 0000 
1182 0000 
1164 0000 
llB6 0000 

119C 

11R8 0000 
llBA 0000 

1113(; 

llRO 

1180 0000 
llBf 0000 

0040 
l lC 1 40 
llC2 00 
l1C3 
1204 0000 

1206 01 
1207 

·~ ~ ~ 

"j eel 
·~·*~*~*•~V*************•**~***** 

user re<Js must llc in cse 1Jt others may be in d sea 
; 
us~re:ax dw l) 

userox :h• 0 
user ex dw 0 
userdx dw 0 
usersp d" 0 -COPYrllGHT © 1981, 1982, 1983 userbp uw 0 
usersl dw 0 DIGITAL RESEARCH 
userdl dw 0 

P.O. BOX 579 14sercs .Jw 0 
14serds dw 0 PACiflC GROVE, CA 93950 
14serss d111 0 
14seres dw 0 SER.# 
l.4serlp dw 0 
14serfl dw 0 
14serreg eQu 14serax 

savess dw 0 ; temp holder for Sp 
savesp dw 0 ; l1<111p holder for SP 
; 
break fl rs 1 ; break/ 5ln u le :;tep flag Cmu:>t be ln CS) . , 
en des eq1.1 i 

dseg 
or J offset en des 

CCP STACK LOCATION . , 
CC PSS ow 
CCPSP l} w 

c.onsole b14ffer 
i 
conbuff111ax equ 
conb14ffhdr dt> 
conb14ff cnt d!J 
conbuff rs 
conptr dw 

; 
dSSempreSP.nt db 
asmspsav rw 

~ ~ ~ 

0 
0 

declarations 

64 
conbuffmax 
0 
cont>14ffmax+l ;leave roo111 for eol 
0 

;assembler in memory flag 
~t.,mporary save for stack poi~ter 

,......... ,_ ..... ~ ~ ~ ~ fiio--"i 1--i ~ ~·· .... ~ 
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CP/H ASMl:l6 1.1 SOURCE: OOT86.A86 UDTtl6 1.1 10/2/~l PtiGt: 49 

251'> 
l516 
2511 a C01Ji1ld0!J lJ!'!cl dr .1t ions 
251 ij 
l5l<J 1209 0000 dl!.loc d .. 0 ;otfset ror di Sp l ~ V 
.£5LO 120b 0000 disseg d .i 0 ; segnient f <lr displav 
2521 1200 dismax rw 1 ; l!n LI offset of displ.:y 
2'>22 J 20f tdisµ rw I iterni-orary stor1 ue tor disloc 
.:'.5Li Ii 11 00 LINEHAX () B 0 : II OF dYTES PER L .1. tlE 
2524 lll2 10 NDbO t)!l 16 ;H, l:lYTE'i HR UNE TN 80 COL ~OOt 

25l'> 1213 06 ll'l 40 Oil 6 ;6 OYTc S i'iR LINE IN 40 COL M'IOE 
25i6 ll 14 08 N'l1;40 ()B B ; 8 llYTtS (" WOROS) fDR 01<1 IN 40 COL MODE 
l5l1 1215 oc NLJ.NE S OB 12 ;Di..f-AULT NU!U1cR OF LINl:S FOR l• 0 COIHUNJS 
2'>l8 
i529 g command declarc1t ions 
2530 ; 
2531 1216 0000 goloc d .. 0 
25.U lLlll 0000 \jO!.e\j dw 0 
2'>33 121A vectorsave rs 12 i save area for bytes at 00041\ to OOOfh 
2534 1226 00 bpcnt db 0 ; breakpoint count 
2 '>J'> ll.27 0000 brklloc dw 0 
253b 1229 0000 brklseg dw 0 
2537 1226 00 brklbyt di> 0 
25Jll 122L 0000 brk?loc dw 0 COPYR!GHT © 1981. 1982, 1983 
25J9 ll.2(: 0000 brk2seg dw 0 DIGITAL RESEARCH 2540 1230 00 brk2byt di> 0 
2541 P. 0. BC·X 579 
L54l 1 command decl arut ions PACIFIC GROVE, LA 93950 2543 i 
2544 1231 0000 lasloc dw 0 SER.# L545 1233 0000 lasseg dlll 0 
2'>46 123!> 0000 lasmax dw 0 
2541 1237 lascntsw rl> 1 i" instructions specifl ed or not 
25"11 12311 lascnt rb 1 i number of instructions to dlsasseable 
2'>'t9 1239 01 disempresent db 1 ; disassembler in 11e111ory flag 
2550 
25'>1 r coa11and declar4t ions 
l55L ; 
2'>'>3 123A startreadoff rw 1 i offset where file read starts 
l55't 123L startreadseg rw 1 ; segment where f lle r;-;;d starts 
255'> llJE endreadoff ri.i 1 ;offset where file read ends 
2556 1240 endreadseg rw 1 ;segment where file read ends 
2557 1242 dmaoff rw l ; offset of 20-bit d:n a address 
255H 1244 dma seg rw 1 ; seg1nent of 20-bit dma address 
2559 
2560 tlu command decl<1rations 
2561 . • 
L56i 1246 tr<1cecount rw 1 ; number of instructions to trace 
2563 12411 traceprillt rl> 1 ;display CPU state on each step flag 
25b't 1249 00 skipbdos db 0 ;set whllll trace suspended during 8 ll1S call 
2565 124A 00 USERIFOFF 06 0 ;SH WHEN OOT66 HUST RI HIAfilE USER IF 
2566 
2'>b1 .. command declarations 



CP/M A5Hll6 l.t SOURCf:: 00f86.~8& DOT86 1.1 l~/2/dl 

25611 
256':1 ; 
2570 lHti startwriteaff r;,i 
2511 1240 startwritese,; r,4 l 
2572 124f endwriteoff r"' 1 
2513 1251 end .. ritese9 rw 1 
2514 
L515 I( command decl <lr~tions 
2516 
2577 1253 00 NRlG Ufl 0 
25111 
25 /':I 0000 TOTRl:G t.QU 13 
25110 0009 nflag equ ') 

25111 1254 01 segtlau "di> 1 
2582 1255 regnu111 rw 1 
2583 1251 xtemp rb 1 
2584 • 2585 1258 0000 typelloc dw 0 
2586 125A 0000 typelseg dw 0 
2587 125C 0000 type2loc dw 0 
L51!8 l25E 0000 type2seg dw 0 
258'1 1260 user111ax r"' 1 
2590 1262 userloc2 rw 1 
L591 126't userseu2 rw 1 
25':12 

;offs~l wnerc tila write starts 
;~eJruent where file ~rite starts 
;offset where file •rite ends 
;segment wh•re fil~ write ends 

PA1;t: 50 

~CUR~ENT NUMHLR OF RLGJSJER NAMES ro DISPLAY 
;C~AY DlffLR FD~ 40 COLUMN MOOE) 
;TOTAL NU~8ER OF ~EGiSfER NA~ES 

:number of flag names 
;print seg~ent register flag 
;temp for reg/flag number 
;temp for ffrst char of reg name 

;offset for type l commands 
:segment for type 1 commands 
;offset for type l commands 
:se~menl for type 2 co111mands 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

25'H memory control block declarations 
2594 
2595 1266 
25'J6 1266 0000 
2591 1268 0000 
L 598 126A 00 
2599 
2600 1266 
L601 ll6C 
2602 126() 
2603 ll6(: 49 
2604 ll6f 00 
l605 1270 00 
2606 1211 00 
2607 
2601! 1272 
260':1 
2610 
L6ll 
2612 12A2 20302f2C3A31l 
2613 58503C3EOD 
2614 ooou 
2615 12AD 00 
2616 12Al: 0000 
2617 
261U 1280 
2619 1310 
2620 

i 
mcb rs 0 
mcbbase dw 0 
mcblen dw 0 
111cbe11t di> 0 

systf rb l 
numreq rb 1 
w111ode rb 1 
mode db ·r· 
savevecflag di> 0 
COL40 08 0 
ERRMODt 08 0 
; 
basepagesave rt> ~8 

parsing declarations 
; 
deli ms 

ndelirus 
lastchar 
fcbadr 

stackp 

di> 

equ 
di> 
dw 

rs 
rs 

offset 
0 
0 

stsize 
0 

$ 

;used in readlng/•riting file 
; segi.ient of me111ory I> lock 
:Ieng th of me91ory block 
;returned value from bdos aemor11 functions 

; system interrupt flag 
; nuJDber required or optional 
;set for ow, FW and SW co11111ands 
;le.st disk access "'1th 'R • or •E • co1111and 
; savE:/restore bp ;ind SS vectors, or not 
iPATCHED ro i FOR ~o COLUMN CONSOLE 
:so If BOOS RflURN tRR HOOE SH CV3.0) 

;copy of user's Dase page 

. , ... ' ... 
• • ·c·, ·1·. ·c·, '>'• eol 

- offset deli ms 

; tem~o storage for fcb address 

;stack size 
otop of sl<tck 



- .... - - -
CP/M ASM66 1.1 SJURLE: u0re6.A86 oorei 1.1 1n1z1a1 

L6Ll 
2622 
£6n 
2624 
262!> 
£626 
l.621 
L6LB 
2629 
2630 
l6Jl 
2632 tNO UF ASSEHfiLY. 

if 
; 
btustntrwott 
biosentr11s.,g 

en.Ji f 

end 

NUHRER Of tRRO{S: o. 

0J0% 
{) 

;nmµty pJrt of ccp (hopefull~) 
;sume us bdas seurnent 

-----·---
USE fl\CTO'{: 32' 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESt.ARCH 

P. 0. B!~'X 579 
PACIFIC GROVL .. A 93J50 

SER.#-------

- -
PllC.E 51 



CP/H ASl186 1. I SOLIRCf: DDT86.AB6 ODi'l'.. l. l lll/2/!ll P.-GE 052 

ALLOLAliSMlM 0 39i:. l 4B.H 2H3 
ASLEUIJ 0459 L 664 661 Ii 
ASCOUJ 04H L 660/f 1an2 COPYRIGHT© 1981, 1982, 1983 ASMO 01140 l lS'H 165611 1663 1670 
AS Ht NJ 065A L 45 t59L-' l66Gfl DIGITAL RESEARCH 
ASl>:tlOt Oi15 7 L 1652 166611 P. 0. BOX 579 ASl10RG 2300 N 2 211 35 
AS MRt r 0656 L 1661 1664# PACIFIC GROVE, CA 93950 
ASHSPSAV 1207 v 1593 1653 166') 2jl..., 
ASSE/1 2300 l 3611 1659 SER# 
ASSEHl'l<ESE.~T 1206 v 1651 2513/1 
ASSH 08~f L Z98 165011 
8AOVER 0989 L 1397 140U 
BAStl'AGtSAVE 1272 v 1027 1859 2285 2601!# 
liOUS OJJO l .Hd 334 363 303 390 405 412 416 't27 431 

441 ""5 455 465 469 't7] 477 Hl5 499 5 () 3 
577 

60USI OOE 0 N 48 5J.Y Zl9 336 
liOUS.lNf 0112 L 48# 50 51 
60USlNflOC 0112 N 50# 1no 
60USltHNUH 0113 N 51# 146 
BLANK 042f L 570 6331 641 934 982 1041 1052 1703 1104 1126 

1782 1796 1975 2068 2175 2178 U65 2357 2372 2405 
?408 2445 2448 

bLULKLOHl'Al<E 0660 l 299 167U 
BP CLEAR 0742 l 111 7' 12'tl 1952 
BPUOOP 0746 l 1121' 1130 
BPLNI 1226 v UB 1119 lUl 25341 
8PtNU 075C l 1122 1132# 
BP\/ 0750 l 11341 1302 
Bl'VHT 076't l 212 1137# 
liPVtC J Kt:J 0780 L 1136 1151' 
BRtAKO 0855 l 12391 
BRtAKAUOK 07C1 L 1188• 12't6 
liRl:AKl:NTl\Y 0707 L 1141 11981 
6Rl:AKFL llBC V 1199 1202 1Z36 2't911 
BRK lliYT 1228 v 25171 
6RKllOC 1227 v 1120 1276 1l11 1930 19Jj 2535# 
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