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Cl! .llJ; 3 

$no list 
p .-:; ; i~ 1 

I• D t C l A R A I I 0 N F il R "C n 0 E M A C R 0" ~ A ~ T 

dcl 

Hist 

txtended ver~fon of ASM86 •I 

comm<1 
colon 
first 
second 
leftp4r 
rtghtpar 

lit 
I it 
1 it 
lit 
lit 
l tt 

... • • " .. " .. , " . • ·o .. • 
·1 •• 
,, ,, ·c.,,,, • . ,, . ) ...... 

(.LP I V\A.- '"ls'G:i d . () v . l 
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Snolist 

I• literals used in cod~mJcro s~ecificatlon ~/ 

dcl 
divisor lit .. o .... 
mplter ll l ·o .. • 
place lit ·o·, 

COPYRIGHT v 1981. 1982, 1983 itvPe lit 'O,' 
s1$ptr lit • D .. • DIGITAL RESEARCH 
di $plr 11 t ·1 ... 

P. 0. BOX 579 port lit .. 1 •• 

adr lit ·o,, • PACIFIC GROVE, CA 93950 
<1st lit ·o.' 
src 11 t ·1·. SER.# 
opcode Ht ·o·; 

I• Literals to simplify table punchi~g: •I 

dcl 
cmachead 
cmaclstruc 
cm&c3struc 
cmac4 s true 
cmac5struc 
cmac6struc 
cmaclstruc 
cmacllstruc 
cmac9struc 
cmaclUstruc 
cmacllstruc 
cm<1cllstruc 
cmacljstruc 
cmacl4struc 
cmacl!lstruc 
cmacl6struc 
cmacl7struc 
cmacl8struc 
cmacl9struc 
cmaclOstruc 
cmacllstruc 

$1 ist 

lit 'struc (next address 9 nopar byte', 
lit 'cmachead,body(2) byte)', 
lit 'cmachead,body(3) oyte)', 
lit 'cmachead,body(4) byte)', 
lit 'cmachead,body(5) byte)', 
lit •cmacheaa,body(6) byte>·, 
lit 'cmachead,body(7) byte>'• 
lit 'cmachead,body(8) 3yle)', 
lit 'cmachead,body(9) byte)', 
lit 'cmachead,bodyClO) byte)', 
lit 'cmachead,body(ll) byte)', 
lit 'cmachead,body(12) byte)', 
lit 'cmachead,body(l3) byte)', 
lit 'cmachead,body(14) byte)', 
lit 'cmachead 1 body(l5) byte)', 
lit •cmachead,bodyC16) byte)', 
lit 'cmachead,body(17) byte)', 
lit 'cmachead,bodyC18) byte)', 
lit 'cmachead,body(19) byte)', 
lit 'cmacheaJ,boJy(20) byte)·, 
lit •cmachead,bodyC21) byte>•; 



CMAClJ.Lil;_j 

$nolist 
$eject 

I• 
I• 
I• 

llere are the definitions for the 
coaeruacro instructions of the 
ASM86 assembler 

*I 

*' ., 
/if Commands .. 1 thin coae1r.,1cros: •I 

declare 
mdbn lit 
mdt.f lit 
mdwn 11 t 
mdwf lit 
mddf lit 
mdbit ll t 
menda1 lit 
mrelb lit 
mrelw lit 
mendbit lit 
mmodrml Ht 
mmodrm2 lit 
msegflx lit 
mnosegfix lit 
mf ormalbi ts ll t 
mnumberbi ts l tt 

I• Specifier 

decL;re 
spec A lit ·o·, 
sPecC Ii t ·1 •• 
specO lit ·2·. 
specE lit ·3·, 

·o·, 
·1·, 
·2·. 
·3·, 
• 4 •• 
• 5• t 
'6 •• 
·1·. 
·a·, 
•9,. 
·10·, 
·11·. 
·12·, 
·13·, 
·14 •• 
•15•; 

letters: 

I• 

'* '* I* ,. , .. 
I* ,. 
I• 
I• 
I• 
I• ,. 
I• 
I• 
I• 

., 

OB with number •I 
DB "ith formal par4rnuler •I 
OW with numbers •I 
OW ~ith formal par~illBtAr •I 
OU •ith formal parumeter •I 
OBIT •I 
ENOfol fl 
RHB •I 
RELW •I 
ENOBH •I 
HlJORH with 1 formal param~ter •I 
HOORH with 2 formal parmeters •I 
SEGFIX t./ 
NOSEGflX •I 
define bits from formal par. •I 
define bits from number •I 

I• accumulator, 4X or AL •I 
I• code, <1<.ldress e"pression "' '* dat "' number used as immedi <;tP. t.l<1t<1 *' I• effective address, either a m·1:rnury 

address (specll) or re\jlster (specR} •I 

-

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

specM 1i t •4•, ,. memory address, variable (with or without 
indexin\l) or (register expression] •I 

sPecR Ii t •5 .... I• general register only (not seyment) *' specs 11 t . (,,. I• segment register •I 
specX lit ·1·: I• simple variable na"'e ., lthout lnt.le•iny 

'* Modifier letters: t/ 

dec1<1re 
nomad 1 it ·o.' 
mo ob lit · 1., ,. byte expres:oion *' modw lit , 2 •• '* word e1<pressiun $/ 
modsl> lit .. 3 .. ' I• I? yt e in ranue C-128 1 121) 
modd lit ... ~ ... ; I• 2-word 

I* 
dcl 

Segment overrid~ oyte~: 

tS011er lit '26h·, 
CSover lit •Leh' 1 

SSover lit '36h•, 

expression •I 

•I 

•I 

., 

-



LllALO.LI I; 3 

OSover lit •3eh•; 

I• "ANO"-masks for co1dm<lCO head flag •I 

declare 
noparSancl 
pr-efix$and 

lit '0th•, I• no of parameters, bit 0-3 ~/ 

lit •toh·; I• prefix flag, bit 4 •I 

I• "UR"-masks for- codemacro head flag •I 

declare 
prefix Son lit ·1oh•; I• PR£f1X on flag •I 

I• "ANO"-masks for modifier-letterfrange spec. byld •I 

declare 
modlet ter$bil 
range$ spec$bi t 
mod let tercount 
rangespeccount 

lit ·01h·, 
lt t ·otsh·, 
lit ·o·, 
lit ·3·; 

I• bi ts 0-2 •I 
I• bits 3-7 •I 
I• bit position counters •I 

I• "UR"-m~sks for range-specifier- ~Its •I 

lit 
lit 

·o. • 
·011h •• 

I• no range specfter- (bits 3-4) •I 
I• single range •I 

declare 
norange 
singlerange 
doublerange 
rangeand 
number$ranye 
registerSranye 
rangetypeand 

lit ·1oh·, I• double range •Ir-------~~~~--~~~~~~----

lit ·1sh ·, 
lit .. o·, 
11 t ·2oh·, 
l ll •2 Oh•; 

$list 

, • bit 5 ., 
COPYR.GHT © 1981. 1982, 1983 
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OtV.Ll T; 3 20-~PK-lYHJ ie:o~ 

$nolist 

I• Special file devices if not diskfile : •I 

dcl 
null 
printer 
console 
vallddtsk 

$list 

lit 
11 t 
lit 
ll t 

•••z••-••A"""• I• file de~ic•s •I 
•• .. v··-··fl'"""• 
•••x••-··A···, 
···p··-··.~·-·; 
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tOUALS .UT t3 20-APR-198 i liJ:O't I' .J•; ~ 1 

5nolist 

,. 
modified 1/Z~/81 R. Silberstain 

•I 

I• Symbol types •I 

dcl 
re ii lit ·o· • I• register •I 
pseudo 1 i l ·1 ... I• pseudo instruction ., 
code l ll .. 2·. ,. instruction •I 
:;trin!J lit •3•. ,. character strlnw •I 
spec lit •4 ... I• special character ., 
number lit •5·, I• 8 or 16 bit number •I 
variable lit •6• I 
lat> lit ·1·, I• label •I 
operator Ii t ·e·, I• operator ill expressions •I 
doubledefined lit ·of9h., I• doubled defined sy1111>ol •I 
neglected lit ·of ah·, ,. neglected sy 111>., never to be def • . , 
id~nt lit ·otbh·, I• identiftcator, sc<lnner output t/ 
error lit •otch·, I• error, scanner output t./ 
udefsymb lit ·otdh·, I• undefined symbol •I 
symhol lit •oteh·, ,. variable, label or undefined symb. •I 
deletedsymb lt t ·otth•; ,. deleted syabol (not used •I 

,. Symbol description values •I 

dcl 
nil 
byt 
1o1rd 
dwrd 

,. 
dcl 
rax 
rcx 
rdx 
rbx 
rsp 
rbp 
rsi 
rdi 

ra 1 
rel 
rdl 
rbl 
rah 
rch 
rCth 
rbh 

Ke11lster 

lit 
lit 
lit 
Ii t 
lit 
lit 
lit 
lit 

lit 
lit 
llt 
lit 
lit 
lit 
Ht 
lit 

lit 
lit 
11 t 
lit 

val lies 

• o· • 
• 1 •• ·2 ... 
•3·, 
•4 .. . 
•5 .. . 
'6 .. . 

• 1 ·' 

.. o· • 
• 1 .. . 
·2 .. . 
•3 .. . 
•4•. 
,..5 •I 

.. 6 ... 
·1· .. 

·o·. I• no specification •I 
·1·. ,. symbol ls 8-bit type ., 
·z·' I• symbol ts 16 bit type ., 
•1t .. ; I• symbol is 2U6 bit type 

or a segment register •I 

: ., 
I• 16 bit registers •I COPYRIGHT© 1981, 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
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I• 8 ult registers •I 



- - -
t:IJUALS.UT;3 !0-~PR-1J~3 18:0~ 

res 
res 
rss 
rds 

lit 
lit 
lit 
Ii t 

·o·, I* ~e~ment re~ist~r~ *' 
• 1 • , 
• 2 •• 
.. 3 ... ; 

I• Pseudo instructions: 

dcl 
pdl> lit ·o·, 
pdd 11 t ·1·. 
pdw ll t ·2·. 
pit 11 t ·1·, 
prs lit •4 •• 
pend 11 t ·s·, 
pequ lit .6 •• 
porg lit •7 ... , 
pcseg lit ·a .. , 
pd I> it lit •q•' 
pdseg 1i t ·10·, 
pendm lit ·11·, 
Peseg 1i t •12 •I 

pre lb 11 t ·13 •• 
prelw l lt ·14·, 
psse!l lit ·15·, 
pend if lit •t 6 •I 

pmodrm 11 t ·11·, 
ptitle l lt ·1a·, 
psegf ix lit •19·, 
pinclude lit ·20·. 
peject lit ·21·, 
psimform l lt •22 •I 

pnosegfix lit ·21·, 
ppaqesize lit ·24 •• 
pc ode macro Ii t ·25·, 
ppagewidth 1i t 0 26°, 
pl i st 11 t ·21·, 
pnolist lit ·20 •• 
prb 11 t ·29·, 
prw l lt ·30·, 
PlfllSJ LIT ·31 •• 
PNUlfLJST LI r • 32. i 

,. Symbolic operators 

dcl 
oshort l lt ·o·, 
oor lit ·1 •• ~ 
ox or Ii t ·2 •• 
oand lit •3 ° I 
onot ll t .. '4 ... 
oeq 11 t •5 •• 
ogt lit .. 6.' 
oge ll t ·1·, 
olt lit ·e .. ' 

•I 

COPVRiGHT <~ 1981, l 00), l i~J 
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SER.# _____ _ 

I• added in vers. 2.0 •I 

/fl. 8-bit v11lue of expre:>.:>fon *' ,. logical o~ t./ 
I• logiccil XOR •I 

'* logical A/>j[) *' I• logical NOT •I 
I• equal ., 
/t. greater ., 
I• greater or equal •I 

'* less ., 

- -



clJUAlS .LIT; l 

ole Ii t •9. t 

one 1 it ·10·. 
omod lit • 11 •• 
oshl lit ·12·. 
oshr lit ·1 3•. 
op tr lit ·14·, 
ooffset lit ·1 s •• 
oseg 1 it "16", 
otype lit ·11·. 
olength lit ·1 a •• 
ol cast 11 t ·19•. 
leftbracket lit •• ·r ••• ' 
ri ghtbracket lit ... ·1 •• ·i 

Sl tst 

Ln-ni-1~-19!:! j 1d:114 

'" I• 
I• 
I• 

'* I• 
I• 
I• 
I• ,. ,. 

less or equu l *' not eQU,tl •I 
~rithmetic MOU •I 
shift left •I 
shift rf ,Jth •I 
take type of 1. op, V.l l!J<! Of 

offset 11al1.1e of o;>e r.:.ncj ., 
segment v:Jll.le of OpP.r;in,J *' type value of oper'-lnd .,, 
length 
len11th 

attribute of 11i1rL1tiles - 1 •I 
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Snolist 

I• 

modified t/24/81 R. Silberatein 

•I 

,. 
COPYRIGHT cD 1981, 1982, 1983 
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SER.# ______ _ ., 
de l 
firstitem 
missingpseudo 
illegalpseudo 
doubledefvar 
doubledeflab 
illellalmacro 
en<UofJlineSerr 
opmismatch 
illioper 
miss instr 
udefsymbol 
pseuaooperr 
nestediferr 
ifparerr 
mlssiferr 
neglecterr 
doubledef symb 
instrerr 
ti lesynterr 
nestedincludeerr 
illexprelem 
misstypeinfo 
laboutofrange 
misssegminfo 
coae ma croerr 

Sl 1st 

lit ·o·, 
1 it • 1 •• 
l tt ·2·. 
ltt • 3.,.. 
lit .. 4,., 

lit •5•, 
lit • 6. t 
lit ·1·, 
1 it .. a·, 
1 it . ') .. 
lit • 1ri·. 
lit ·11·, 
Ii t ·12 •• 
lit • 13 •• 
lit ·1~·. 
lit '15 •• 
lit "16. t 
lit • 11 •• 
lit "lR •, 
lit ·1q·, 
lit ·20 •• 
1 it ·21·. 
lit 'l.l. t 
lit • 23. t 
lit ·24·; 

I• error ln first item •I 

I• douDled defined errors: •I 

I• illegal instruction nJme •/ 
I• garabage at end of line •I 
I• operands mismatch instruction •I 
I• illegal instruction operand •I 
I• missing instruction •I 
I• undefined element of expression •I 
I• illegal pseudo operJnJ •I 
I• nested IF lllegql - lgnor~d •I 
I• illegal IF operand - IF ignored •I 
I• no aatchinq •IF" for •ENDJF" •I 
I* neglected symbol •I 
I• douDled defined symool •I 
I• instruction not in cod~ segw. •I 
I• file name syntax error •I 
I• nested lNCLUOE not lP~al •I 
I• illeg4I expression elament •I 
I• missing type lnf o in oper~nds •I 
I• label out of ran1e •I 
I• missing segment info in operand •I '* error tn co~emacrobuilding •I 

- -



HALIW.LlliJ 

$no list 
$eject 

,. 
dee lure 
Ht 
de l 
inil 
true 
false 
addr 
st rue 
proc 
reent 
then$do 
else$do 
endSif 
forever 
end$forever 
endSwhl le 
endScase 
endSdo 
endSmod1..1le 
endSproc 
er 
lf 
tab 
formf eed 
endSofSfile 
space 

Sl 1st 

20-,\j>l{-l')tjj l!l: 04 

literally "literally", 
11t "declare", 
lit "inill41" 1 

lit "Offh" 1 

lit ·o·, 
lit "addre$s", 
lit "str1..1cture", 
lit "procedure", 
lit "reentrant", 
lit "then do;•, 
lit "end; else do;•, 
lit "end", 
lit "while tr1..1e"1 
lit "end", 
lit "end", 
11 t •end•, 
lit "end", 
lit "end"1 
lit "end", 
lit "Odh'1 
lit "Oah", 
11 t "09h •• 
lit "Och", 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

lit "Jah", 
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- - -
HNtM.LIH J Lfl-Af'rt-H8.l UJ:04 r' I . •! 1 

~no list 

I• Lonvenient literals to comµre5s so~rca: 

declare 
h literally "5tr~ct~re{n addrass 0 l byte,p addr~s5'• 

opcodl 
opcod3 
opco<l't 
op cod':> 
opcod6 

H 15l 

literally "h,a(2) byte)·, 
literally "h.a(J) byte)", 
literally ·h.a(4) oyte>·. 
literally ·h,a(5) byte)", 
literally "h,a(b) byte)•; 

COPYRtGHTe 1981,ii?~-
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UUJl'.LIT;3 

~nolist 

I• Output hex-record typps: •I 

de l 
eof type lit "Olh"t 
st.:irttype lit '03h", 

lNll:Ld<tta Ii t ·ooh·, 
INll:lse9ment Ii t ·02h·, 

DRcodedata lit ·ath", 
DRdatadata lit "t12h"' 
ORstackdat<1 lit "83h", 
Dl<extradata Ii t "34h", 
DRcodese11m lit "85h", 
ORdatasegm lit '86h", 
ORstacksegm Ii t 'll7h", 
ORextraseQm l1 t ·asn·, 

CS data lit "04h'. 
DSdata lit ·osh·, 
SS data Ii l '06h", 
ES data lit "07h", 
CS value lit '08h't 
OS value lit • O'lh' 1 

SS value lit 'Oah" 1 

ES value lit 'Obh'; 

Sl tst 

2~-,~R-1983 18:04 

I• Commo~ to ~otn hex form3t~ •I 

I• INTEL hex form3t •I 

I• Oigit~l Research hex forra~t •I 

I• Oata types used inside .:issembler •I 
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-
SIKUL.LIJ;3 

$no list 

,. 

*' 

modified 3/27/81 
modified 3/28/81 
modified 4113/81 

-
R. Silberstein 
R. Silb.,rstein 
R. Silberstein 

I• This file contains all structure d~flnltlons used •I 

de l 

file$o$structure lit 
disk byte 1 

tcbblock( 33) byte, 
bufptr addrt 
bufferC~l.O byte)•, 

file$i$structure lit 
disk byte, 
f ebb lock (;fl) byte, 
bufptr addr, 
bufferCl02't} byte)", 

symbolstruc lit 
length <tddr, 
st ype byte, 
sf lag byte, 
segment addr, 
offset <tddr, 
base index byte)·, 

operandstruc lit 

symbolhead lit 
neKl addr 1 

slength byte 1 

length addr, 
stype byte 1 

sf lag byte 1 

segment addr 1 

offset addr, 
baseindeK byte)·, 

codemacruhead lit 
next addr, 
slength byte 1 

defptr addr)•, 

I• define bits of SFLAG 

type$bit Ut '7h·, 
seytypebit lit • l Sh• 1 

se gmbi t lit • 20h. t 
iregbt t lit • 40h •• 
bregbl t Ht •a Oh•, 

. st rue( 

'st rue( 

•struc( 

•symbolstruc• 1 

•struc( 

•struc( 

of structures above 

'* bit 0-2 *' I• bit J-4 •I 
I• bit 5 ., 
'* bit 6 •I 
I• bit 1 *' 

t/ 
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SI RUL.lll ;J 

I• left-shift count~rs t./ 
typecount lit ·o·, 
segtypecount lit ·3·, 
se1J111count lit •5•, 
iregcount lit '6·, 
bregcount lit •7•, 

I• define bits of rl~SEINOEX oyle of structures 3Uove *' 
indexregbit lit ·01h' 1 I• bit 0 •I 
baseregblt llt •ozh·, ft. bit 1 *' 
nooverridebit lit '40h ·, I• bit 6 •I 

p .} ,; ·~ ') 

I• left shift counters •I --~~~~~~~----~~~~--..., 
indexregcount lit •o•, 
basereocount lit ·1 ·, 
noovercount lit '6•; 

Sl isl 
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