
- -
'! 
i 
4 , ,, 
1 
>J 
'-} 

lU 
11 
l? 
H 
14 
l~ 

16 
11 
111 .;:. 

19 
/() 

n 
n 
;n 
.24 
L5 
26 
:n 
LU 
t'. J 
j(} 

H 
32 
n 
J4 
j!> 
jf, 

H 

- -
in~l~~e c~yri~ht.def 

;•····~*·············································· 
C~ncurrent CP/~-86 V2.l 

C'lpyri1ht Cc> 1982 

ntgit4l Research 
P.O.tioit !>79 

Pacific Grove, California 93950 

(40!1) 649-3896 
JWX 9103605001 

i• All Inform~tion contained in this source listing is 
:• 
;-t• PRUPRTHORY 
;• =====-=====::: 
•• ;• All rights reserved. No part of this document 
;t ffidy be reproduced, transmitted, stored in a 
;• retrieval system, or translated into any language 
:• or computer lanyuaye1 in any form or by any means 
;• without the prior written permission of Digital 
;t Research, P.O Boit 579, Pacific Grove, California. 
;• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; . 
;t ~P/M-e6 ~nd Concurrent CP/M-86 
;t Char~cter 1/0 Nodule 
i* 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PA\.JE 

CC.P~M- ~ 2. O V. 1 
COP RIGHT© 1981.1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
SER.# cc -10'(-

-



l.l'/M is~1J6 1. J 

.>ti 

J'J 
4(1 

41 ., .. , 
•d 
44 

"~ 
46 H-fl-
41 00110 
'tli 00011 
4'1 00110 
!>II 0020 
:i 1 OOOIJ 
~" OOllil 
'.J,j ooou 
:,4 0001 
:>!> OOEO 
!>6 OOfl 
:, I 01011 
~·1 015L 
~'J 00]0 
bll 000~ 

nl OuOl 
bL OOOL 
b 'I 000'! 
64 00 ,:IA 
6!> 
66 0000 
67 ff Ff 
68 
6'J 0000 
to f"'f'H 
71 

S lUKCi:; LT0.1•11> 

eject l include syslem.deW 

~··••*******••········································ ;• 
;• SYST~~ DcFINITI1~S 

;• 
;•••••••••••***•••···································· 
true equ Offffh value of rnui.: 
f1.1lse f'QU 0 value of FALS[ 
1~nkno .. n equ (J value to be filled in 
<.lskrccl l!GU 128 loa. cit sl< record len 
1'colen eQu 32 size of file control t>lock 
µni.13siz equ a size of process name 
qrrnm:olz e •lU pnamsiz size uf queua naD•i! 
1namsiz "'"" µn<1msiz size uf fi lP. name 
ftypsiz equ j size of file type 
osint e<lU V4 int voe for a.s. entry 
debu1.1int equ osint+ 1 int vuc for debU!JlJ"rs 
ulen e.:iu OlOOh ; size c•f u<.la 
u30Rllen equ ulen + 94 size of uda when procass uses 
pd len equ 030h ; size Cl f Process Descriptor 
lodlen e1.1u ~ size Cl f Time of Oay struct 
tl Jg_tJ ck equ 1 flag 0 = tick fhg 
f lag_se:c equ 2 flag ll = second tlag 
fla'1_k1in equ 3 f Lig ., ,_ = minute flag 
ldtaosiz e.:iu Oaah ldtabl.en=llt 10 entrtas 

mom t!QU false "P/K-116 or 
ccpn1 ~qu not 14Plll CCP/14-·86 

oGP14 equ f:tlse .; CPll1-U6 HOOS 
hMPi~ equ not 3CPI1 mul ti··process SOOS 

......., ~ ~ ...... ,- n--: ........ ~ 111-11 ..... 

8081 

...... ...... 
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'1'1 
I 011 
1 [J 1 
JUL 
JOI 
1 04 
10~ 

I or, 
J Ii I 

0000 
(1001 
000.:c 
0003 
0004 
()005 
0006 
G007 

0001 
000.c 
0004 
OOOd 
0010 
0020 
() li40 

IU'l 0002 
l u <i 

11 {I 
11 J 0005 
112 
lH 
11 4 
115 OUO':l 
J 16 OOf)A 
111 
118 
] l ') 
] "f) 

1 Ll IJOOI' 
JV OOHJ 
l <--1 

124 

- - -
dject l include ~adfunc.def 

'*********¥••••*******•••••·······~··················· 
; ;l< 

-

CCP/~-86 1 ~P/M-86 Inter-Module Function Definitions 

; . 
; ;l< 

iuye Cdlling conventions us User pro~rams 
uxcept [~ = functi.Jn instead of CL 

; * ; * 
; * 

OX = 2nd p~rameter on entry 
(Cu=~odule, CL=function ' in ~odule) 

;•••····~············································· 
l'I o du le definitions 

lJS<or eqlJ 0 
sup equ 1 
rl111 equ L 
011!•ll BQU j 

c{o equ 4 
;,dus c,qu s 
xios equ 6 
net equ 7 

; aits that repres.,nt present modules 
; in modllle_map 

supmocl_hl t equ Olllh 
rt111mod_Lit equ Oll2h 
raemmod_bit equ 004h 
bdosmoo_i>l t eQU 0{)8h 
<.I on1od_b it equ OIOh 
xios1aou_oi t e1u 020h 
nelmod_bit eQU 040h 

; SuP'~rv i sor functions 
;f_sysreset equ (tJser • OIOOh) + I) 

; f _con in equ (u,;er • UlUOh) + 1 
f_conout eQu C user • OIOOh) + 2 

-
PllGt 3 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESEARCtt 

P. 0. BOX 579 
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SER.# ______ _ 

; f _rcon in ~'1U (user • OIOOh) + 3 ;supported tntern:1lly 
; f _rcon out equ (user • UlUOh) + 4 ounder CCP/M 
t·_lstout eQu (user • OlOOh) + s 
if_r.iwconio aqu Cuser • 0100h) + 6 
;f_getiouyte equ CusP.r * OlUOh) + 1 
; f _setj. ooy t e equ (user • UIOOh) + 8 
f_conwritP. equ (user • OJOOh) + 9 
f _conre<JJ equ (user • 0100h) + 10 
;f_constc1t eQu C user • OIOOh) + 11 
;f_buosv~rsion equ (user • OIOOh) + 12 
if_diskreset equ Cu:>er * OIOOh) + 13 
; f _disks« l ec t eQu (user * 0100h) + 14 
f _ f Oi' en equ (u:>er • 0100h) + .... 
f_fclo5e equ (user • OIOOh) + 16 
; f_searchf irst equ C user * 0100h) + 17 
; f _ s..,archne~ t ~qu (user • 0100h) + 18 

- -



Cl'/M ;;'.,Ml,6 1. I .)!1U1~CE: CIO. i.~6 PAGE 4 

l 2., 
llb ;t_fu?lel" eriu (1.1ser • IJ100h) + l q 

1..: I 001't f _frt.!:i<lse<l <l cJ u (1.1scr * lllOOh) + 20 
UB ;f_fwril<!Se.J e '-1" (1.1ser * 0100h) + ?1 
lt''! ;f_flTI'ik"' ·~ _.~u (user * OJOOh) .. 22 
\.) ,, ff_ ft'1..~0illtP ~ql4 (user .. ill UOh) + n 
I J l ; f _lo\;invr,ctor c!qu (user • OJOOh) + 24 
l l / 0019 f _cJ~lde fdi ..ik :!'lll CusP.r * 1)100h) + 2~ COPYR:C,HT © 1981.1982, 1983 
1 _j J llO 1 i. t' _:.eldMa i? rt IJ (user * lllUflh) + 26 
l J4 ; f _<)eL,llocvec e CjU C u;;er * 0100h) + 21 DIGITAL RESf ,,RCH 
1:'> 9 f _wri teprotect equ (user • OIOOh) + 211 P. 0. BOX 579 
1 Jo ; f _()£-trovector equ (user * IHUOh) + 2~ 
131 ;t_settlhattr "'lU (user • UlOOh) + 10 PACIFIC GROVE, CA 93~50 
1Jll ; f_get.:Jpb eQU CusP.r " 0100h) + 31 
1 J'I !1020 t_uscrcodc <lQU (user * 11100h) + 32 SER.# 
l '• {) 0021 t _ fre-1.irum equ (user • OlOOh) + 33 
l'tl : f _ fwr i ter <lm eriu (US'!r • OJOOh) + 3't 
14L ; f _fi lcsi7.i e1u (user * OlUOh) + 35 
l't) OU24 f setrndrec equ (user • 0100h) + 36 
144 of _resctJrive .,qu Cust>r * Ill OOh) + 31 
14'> ;t_;iccessdrive equ (us.er • lllOOh) + 311 
} 't6 ; t _fr e <!drive equ (user * OIOOh) + 39 
147 ;f _writernJz.,ro equ (user • OlOOh) + 40 
14H H_ch'lin .iqu (user • lllUOh) + 41 
] 4 ') iJ03l f_c<1llbi:>s equ (user • 0100h) + 50 
!'.> 0 GO J3 t _ setdt.HU equ (user * 0100h) + 51 
Bl if _getJm<1 eriu (user • OlUOh} + 52 
DL ; f_qetmaKmem ettU (user • OlOOh) -+ 53 
l !>) ; f _~et ..i b s :n d x 14 ~ m equ (user • 111001\) + 54 
J~4 ;t_all.ocmP.111 e•lU (user • 0100h) + 55 
b'> ; f_allocabs1nem equ C1.1ser * 0100h) + 56 
l ':>6 00 3'J t_freeme11 equ (user • OlOOll) + 57 
1 '.> 1 OlllA t _rre.~<ill eQU (user * OlOOh) + 58 
] '>II ; t _userload equ (user * Ol00h) + 5'1 
l:> ') Oul\t t_oelitn equ (user * OlOOh) + 110 
1&11 0090 f_m'llloc e q1.1 (user • OIOOh) + 128 
161 ll\lPL f_memfree equ (user • OIOOh) + 130 
16! ; f_pol ldev e1u (user • OlOOh) + 131 
l 6 "i 0034 f_fluqwatt e'lU (user • 0100h) + 132 
lu4 fl01l5 t_tl<1gset equ (user * OJOOh) + 1)3 

Io~ 0086 f _qmake equ (user * OlOOh) -+ 134 
166 0Gil7 f_,:iopen eQU (user • OlOOh) + 135 
l 6., ; f _odelete C!QU (user • OlUOh) + 136 
lot! tlU89 f_qread equ (user * OlOOh) + 137 

1 "';I 003~ t _c.:ir,,.,d eQU (user • OJOOh) + 130 
110 OOHb f _<ll•ri t e equ (user * 01001\) t- 139 
111 OoflG f_cQ,..rite equ (user • 0100h) + 140 
171 if _delc.y equ Cuser • OlOOh) + 141 
10 OGilt f_dlspatch c:qu (user • OlOOh) + 142 
114 Oll8f f - termin<Jte equ (user • 0100h) + 143 
11~ tlll 'I (J f_createproc eQU (user * 0100h) t- 144 
Ho 0091 t_setprior equ (user • llIUOh) t- J 4 5 
] 17 0l)'J2 t_coMatCich eq u (user • OIOOh) + 146 

.... 
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l 7tl 
119 00'}3 f -condet-.ch ,!qU (user • 0100h) f- 147 
11! Jl ; f _setdPtc.if"l t!CIU (user • 0100h) f- 148 
ltll l)J'}j f_conassi9n <!QU - (user • OlOOh) f- 149 
ld? ;f _clicmcf equ (user • OlOOh) f- I 50 
1 "j ; f _cc. llr!:.p equ C user • 0100h) f- 151 
1U4 OG% f _.,,.irsio:fil en cute cqu (user • OIOOh) f- 152 
18~ ;f _~eto.;,fcon eQU (u;oer • 0100h) + 1s1 
1 Ht. ; f _sd<.to:iJ<lr equ ( US"'r • OJOOh) + l !>It 
I b I ; f _tiaieofdav \HlU (user • OlOOh) * 155 

COPYRIGHT© 1981. 1982, 1983 !UH ;t_pd.;ddr-.,ss equ (1.1ser • OJOOh) • 156 
1 (j'} ;f_ill>ortprLlcess equ (user • OlUOh) + 157 DIGITAL RESEARCH 
l 'JO OO'll t_lst<1tt<1ch equ (user • OlOOh) + 158 

P. 0. BOX 579 1 'J 1 009f f_lstdetrich equ (user • 0100h) + 159 
l 'Jl ; f _ si: t def ls t equ Cl.Iser • 0100h) + 160 PACIFIC GROVE, CA 93350 
J 'J 3 if_clstattch equ (us er • 0100h) i- 161 
l'H 0()1\2 f_cconattch eQu (user • OlOOh) + 162 SER.# 
l':I, ;f_osvernu111 equ Cllser • OlUOh) + 163 
) lJ 6 ; f _'letdefl st e Cl ll (user • 0100h) f- 164 
J ':i7 
1 'J!l 
t 'J ., Intern4l SUP f1.1nctions 
2lJ(1 0 l 01; f _lo<1d l!QU (sup • 0100h) + 10 
lllJ 01 Or: f_cloaJ eQll (sup * OlOUh) * 14 
LOL 
2U i 
2J4 ; IntP.rniil RTH I unctions 
l(), OlOJ f_inflagsel equ Crt11 • 0100h) + j 

206 Ol12 f_sleep i!QU (rtlll • 0100h) + 18 
?O 7 0213 t_w"lkeuP eQU Crt11 • 0100h) * l'l 
lO!l 0214 t_flndpdn<ue equ Crt11 • OIOOh) + zo 
zu·J 021'.> f_sync eq u (r t11 • 0100h) * 21 
211) Odo f _unsync ~qu (rtm • OlOOh) • 22 
211 0£17 f _no_rit.ort i!Ql.I er t11 • 0100h) + 23 
21? Olld f _ok_C1bort equ Crt11 • OlOOh) f- 24 
213 0~19 f_no_abort_spec eQU Crt11 • OlOllh) f- 25 
714 
ll'> 
216 : Internal llcH functions 
lJl o:rna t_shur~ equ Cm em • 0100h) + 8 
21;l (l_j 09 f_111.ltla l loc -~QI.I Cme111 • 0100h) + 9 
21 'J OJO~~ t _llllll.I free iJqU (me11 • 0100h) * 10 
no OJOii f _mL1lloc actu Cm em • 0100h) + 11 
Zll fbOC f mlfr"e equ Cme<1 • 0100h) + 12 
2n 
l2l 
2:'4 : Intt?rn.)l CIO functions 
l~'> 040L f_co111>rint eQu (cio • 0100h) • 14 
l26 0'· 17 f _ciote:r111 equ Ccio • 0100h) • 23 
?IT QiiJ !l f_ctostJt eQll (clo • OlOUh) + 24 
UH 0'<02 t_rconin eQu Ccio • OIOOh) i- 2 
2~~ ll 1'403 f_rconout eQU Ccio • 0100h) + 3 
lJll 



; lnl&rnal ron5 function~ 

f_udo~t~rra ~~~ (bJo~ * UJUOh) + 4S 

llllililll ..... ~ - ...... .,-, (illill' .... ...... ~ ...... ~ ~ 
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- -
Cl'J.1 r.~.~116 l.t S'llRCt:: C{(l • ..1% 

7J6 
l. j I 
2JH 
? j" 

l.40 
241 
2~? 

l'tJ 

2~4 

? 4 ~) 
7<,6 001)0 
t41 0001 
2-.ll OOfJZ 
74'1 000'.\ 
l'>ll 0004 
? '.> l 0(,0'> 
2'>i' ll006 
l.:>J f)(lf'IJ 

~~ J '• Ot.OH 
?'>'> flCl''J 
l'>li i!OO,. 
hi uuo11 
;i, !' OOOL 
l'><J no nu 
?oU 
261 OLlOC 
l.6l. 
2oJ 
?6't 
76'> 
l.6/i 
?ul 
76H 
l.o<J 
2 {() 
?71 
l.U. 
2H 
274 
ll'> 
?16 
717 
;>/II 

2 /') 
?d!' 
?Bl 
l.d? 
2ti3 
?tl4 
ld'> 
2d5 
;> ll I 
£ C,ij 

-
aj~ct I 1nclud1 xluscb.def 

;********************************************•········ .. 
; • ;nos f<.111ctio11 ju•np LJble off:;ets 
i* 
i**********************************¥****************** 

if cc;Jm 

io_const 
io_conin 
io_cc..nout 
io_li st st 
io_list 
io_<iuxin 
to_auxout 
io_s~ii t ch 
io_stut line 
io_sel<lsk: 
io_read 
io .. rite 
io_f lush 
io_polldev 

nxio;;funcs 
en di I 

if niµ r.1 
io_const 
io_conin 
io_conout 
io_list 
;1o_µu11cc. 
;io_reuof!r 
io_home 
io_seldsk 
io_settrl< 
io_s .. tsec 
io_s.:tLlma 
io_read 
io_write 
; io_listst 
io_sectr m 
io_setdm.ib 
;10_,_;,.ts~gt 

i o_po l l d<?V 
io_strtclk 
io_stoµclk 
f.1_maxconsole 
io_maxl ist 
io_selme1Dory 
io_idlt! 

e;:iu 
equ 
-'1U 
eQU 

equ 
~qu 

eQU 

equ 
e;iu 
<:QU 
equ 
~qu 

i!QU 

""" 
e::iu 

i!QU 

t?'lU 

equ 
equ 
equ 
e1U 
~qu 

equ 
e qu 
l!l1U 

i!QiJ 

e1)U 

t;qU 

~qu 

e Qu 
<HlU 
eq<.1 
equ 
ilQU 
equ 
CQlJ 

e qu 
e qu 
!!llU 

0 
1 
2 
3 
't 
~ 

6 
1 
8 
9 
10 
11 
12 
13 

io_f lush 

0 
1 
2 
3 
't 
5 
6 
1 
a 
9 
10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
v 
23 

;tune ~o. direct BIOS 
;can ac~ess io_funcs 0-6 

~not used 
. ;not us.ad 

;not used 

;not used 

- -
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21l'J 
?'JO 
7'.I l 
2U. 
2·0 
?'J4 
2'.l'> 
:>'Ju 
?'H 
l·JH 
?'J'J 
:me 
:rn1 
":402 
]i)"j 

104 

li(l(l(i 

0001 
0001 
uuos 

io_fl1.1sh 
n11ioi;f1.1ncs 
.;ndif 

equ 
eq1.1 

24 
Io_fl1.1i>h 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;• X{ilS PJr4Meter nlock for C~ll XJGS functions 
;• 

:•···················································· 
xcl>_f1.1nc 
xc1>_cx 
xcb_dx 
xch l,;:n 

tl'll.I 

<!QI.I 

eQ1.1 
i!QU 

0 
word ptr 1cb_f1.1nc * byte 
word Plr xcb_cx * word 
xcb_dx * 1.,ord 

~ ....... ~ ... ..... ..... ....... -- ....... ..... ~ ~ ...... 
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.>ll'> 
3()6 
< (j 1 
·rnH 
30'1 
31'1 
311 
JU 
31 J 
11 <, 

J l '> 
316 
3 I I 
JI '~ 
31 'J 

320 
J£l 
31? 
:I/ 3 
J.:4 
.L~'> 

J<.o 
-~n 

:I/fl 
3L'J 
.HU 
jj I 

3.L' 
.3.J 3 
JJlt 
Jj~ 

B6 
J.H 
3Jtl 
33':! 
Hl.l 
"Hl 
342 
14 ~ 
H4 
H'> 
1't6 
34 / 
34!1 
HY 
:l~O 

3'> l 
3~ l 
j~ J 
3 '.>4 

- - - -
eject I include µd.daf 

l**•••················································ ; * 
; * 
i * 
•* ;* 

Process Uescriptor - with the UOA associated 
with the PO, describes the current 
st~te of a Process under MP/H-CCPIH 

'* ·-----·-----·-----·-----·-----·-----·-----·-----· 
;t 001 lini< I thread lslal lpriorl fla!J I '* ·-----·-----·-----·-----·-----·-----·-----·-----· 
; • t)d I Name I 
i* ·-----·-----·-----·-----·-----·-----·-----·-----· ; * 101 ..id<i I dsk I user I ldskl luserl me111 
•• ·-----t-----·-----·-----·-----·-----·-----·-----· 
;• tBI cmodftkcntl w<1lt I reserved parent' 
;• ·-----·-----t-----·-----·-----·-----·-----·-----· 
;o1< 201 ens lc1bortl conr:iode I 1st I reserved 
;• ·-----+-----·-----·-----·-----+-----·-----·-----+ 
i * 21l I reserved I pr et scratch 
•• ·-----·-----·-----·-----+-----+-----+-----·-----· 
; . 

link 
thre<1d 
.>tat 
µr lor 
fl d !J 
1tame 
uda 
dsk 
user 
ldsk 
luser 
illelll 

c.11od 

Used for placement into System Lists 
link field for Thread List 
Current Process activity 
priority 

- process state flags 
nanie of process 
S~!Jment AdrP.ss of User Oata Are~ 

Current default disk 
Current default user number 
Oisk program loaded from 
User nu•ber loaded from 
pointer to MO list of memory o•ned 
by this process 
compatibility mode bits. 
80 -> Fl bit 
40 -> fl bit 
lO -> FJ bit 
10 -> F4 bit 

..... 

tk en t te~p ke3P count, # times tempkeep has been 

... d t 
ory 
1tet 
Pilrent 
ens 
<1bor t 
lst 
con111ode 

turned on 
par<1meter field while on System Lists 
Network node that o~iglnated this process 
Network n~dm runninG this process 

- process that created this process 
default console M 
abort code 
def<1ult list # 
console mode for function 109 

r~~erved- not currently used 
pret return code at termination 
scratch - scratch word 

- -
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3!.>1i 
~ '.. ':l 

3oO 
J6 I 
3o2 0(,0(1 
16 J 00112 
j{,4 0004 
"%:.. Oull'> 
36.') 0(106 
Jo I OOllb 
30U Out 0 
lt,'1 0012 
JI ll OOIJ 
3/l 0(, l't 
~u 001~ 

JTJ OOJo 
3/4 0 u 11.i 
3 ,., 011 l <j 

H6 001A 
3ff OOli 
ll!l 0020 
jf'} 11021 
3HO 00?2 
3 '11 ()(J24 
Jtl l 002C 
3o ·1 ()(j?;;: 

3o4 : 002t 
Jt>'> 
]b6 
3Ul 
31i!l 
jiJ'J 

3';)rJ 0000 
3 '11 00!11 
J'il 000.: 
3'j] 0003 
3'14 0004 
j<)., 0005 
3'16 OOOc. 
3'17 000'/ 
j'j !J OOOtl 
'.j':J':J OOIJ'J 
4110 OOOA 
,, () 1 

402 
4td 
t,(,4 0001 
4u'> 0002 
4til\ () u o ... 
4G I Oil OB 
41l!l outo 
40':! ll020 
t,) 0 0040 

;* 
;***********~***************************************** 

µ_link equ word ptl' 0 
p_thre<i<1 e·1u wor rt ptr p_link • ,,.ord 
µ_stat t!ClU byte ptr P_thread ... word 
p_prioi- equ byte 1>tr p_St<tt • IJ yt e 
p_fLig eQu word pt,. p_prior • byte 
µ_ndme equ l>yte pti- p_fl.~g • word 
p_u:Ja e.1u ... ord ptr p_nan:e • pndmsiz 
p_dsk eQu byte ptl' J>_ud:~ ... 1oord 
P_user eQu byte ptr p_dsk • byte 
µ_ l cl!.k t.!.1U byte ptr P_u~er • byte 
p_lusei- ~QU byte ptr p_ldsk • byte 
p_ 1:1PW equ word ptr p_luser ... byte 
p_cmod •qu byte ptr p_ornm ... word 
p_tkcnt t!QU byte pti- p_cmod • byte 
p _W'l it equ word I> t,. p_tkcnt • byte 
p_parent equ word ptl' p_w<iit • 4 
p_cns e<lu byte pti- p_p<irent ... word 
p_abort eqJ byte ptr p_cns • bytt 
p_conmodll "QU .. ord ptl' p_abort ... byte 
p_lst eQU iJytP. ptr p_conmode • woi-d 
IJ_pret eriu ,.ord pt r p_lst .. 8 
p_scr<itcn '?qu byte ptr p_pret • word 
p_wscrtch equ word ptr p_scratch 

ProC•?SS descriptor pd_stJtus values 

p s_rllll equ 0 in ready list root 
ps_poll aQU 1 ; in poll list 
µs_delay equ L ·tn delay list 
ps_so.ap equ 3 in Sw<IP list 
ps_terrn equ 4 terminating 
ps_!.leep equ 5 sleep processing 
ps_<lq 2Qll 6 i I\ dq list 
ps_nq e1u 7 in nq list 
ps_flay,,:iit equ II in flaJ table 
ps_cio.,ait e 'lU 9 waiting for character 
ps_sync eQu 10 waiting for sync structure 

l'i-1>cess descriptor pd_fLig bit V,JJues 

pf _sys equ OOOOih system process 
µf_keep ~qu 00002h do llot terminate 
µf_k,.r11al equ 00004h resi<lellt ill kerrial 
µf _pul'E· i.!Qtj 00008h pure memory descibed 
pf_tal>le equ 00010h from pd tab le 
pf_r;,source equ U0020h wai tin;} for resource 
,,f _l"i.1>1 f!QU 00040h raw console 1/o 
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LP/~ ~S1ti6 1.J ~~URCc! ~[U.AR6 

4 l l 
412 
4Ll 
414 
41 '.> 
411, 
t. I 1 
41 ll 
41 'J 
41 fl 
421 
4LI 
'o.-!l 
4.:4 
42 '.:; 
416 
4<.7 
42 (j 
4 l'J 
4 JI) 

4 J l 
4 j£' 

00;!() 
OHO 
n.:.no 
o .. ou 
0 f; 00 
l 0'10 
2001.i 
4il0LI 
8000 

0001 
cun 
001)4 
OtllJ8 

OOtiO 
0J00 

-
>Jf_ctlc ~qu 

pf _act{ ve ~...au 

µf _tt:rr.pkei>µ e'!u 
µf_ctlo equ 
pf _cni I d.:ibor t equ 
pf_noctls CllU 

µf _d:.k ld l!QU 

pf_nokbd equ 
pf_flOA7 equ 

OOOUOh 
00100h 
00.iOIJh 
00400h 
00800h 
OlOOOh 
OlOOOh 
04000h 
08000h 

atnrt pendin\l 
actf11,~ tty 

-

dun"t terminate yet ••• 
explicit detach occured 
child terminated abnormally 
control S not ~llowed 
process ~as loaJed from disk 
ignore keyboard 
process uses 8037 

Process descriptor pcm_flag bit values 
(console mode set by function 109) 

pc1~_11 equ OOOOlh control c status for function 
pcm_ctls "q lJ 00002h d{Siible control S-Q 
pcm_rout "qu 00004h raw outPut, no tat>s or control 
µcm_ctlc t!.'.llJ OOOOBh disabl<! control c 
;pcm_r:;r11 eQu OOO~Oh used by CP/11 'l.O 
pcm_ct lo ,~qu 00030h disable control 0 
pcm_rsx e Cl u 00300h 2 bits LIS ed ov ~s >< for status 

-

11 

p 

- - --
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l.1' IM !\!>r''...J6 ] • l $)11;{1,,:: l.Jn • .A.Sb 

4J i 
4.l't 
4J'> 
4J6 
4H 
45!! 
431.J 
440 

'• 4 I 011'11 
4't(' Q(J1)2 

44i 0(i()3 
444 00n4 
4't~ OUO:i 
,. 4" Ou06 
4't { 0007 
448 0008 
44 ') 0 ()()'} 
4'>1l f.()(lj, 

4'.>J 
4~l r. () 0(, 
4'.>.:> OOflO 
4!1'• OUOl 
4:-~ 0(i0f 
4'.>6 0010 
4:Jf 
4::ilJ OOL: 
45'1 l\QJ:j 

400 0014 
46 I 0015 
46l 0016 
4<d 0011 
464 0018 
4&~ no l'J 
46b 001A 
~67 001tl 
46'l 00 IL 
4o'J OlllO 
41 ll 00 li: 
4I1 OOff 
4 f!. 0020 
47J Ou21 
414 002? 
41'• 0U2J 
H6 00?4 
4(1 0075 
4l!J OO::>o 
4 7'J Ou27 
4tl!1 (10?8 
4,11 002'.l 
4H~ 

~j~ct I include err.dPt 

;•······················~····························· ; . 
;• ~rror J~flnttlon~ 
; . 
;••···················¥············•••¥•••••¥········· 
~_not_imµlemanted equ 1 not implemanted 
c _ t101 o_ cnt r y e:1u 2 illegal func. ii 
~-no_rnemorv ,,qu 3 c4nt find memory 
c_ill_tlllJ "'q ll 4 i lleJal fl '10 # 
e_ fl;,.J_ovrrun e.:i u 5 flaq over run in 
.,_fl;,,g_und~rrun e:::iu 6 f l<lg und .. rrun in 
e_llO_Q'.f equ 1 no unus-?d qd's 
e_no_qhuf equ 8 no free qbuffer 
e_no_queU?- equ 'J cant find que on qlr 
e_'l_inuse equ 10 queue in use 

e.:iu 11 
t~_no_Pd e<JU 12 no free pd's 
c_<1_protected equ 13 no que access 
e_<J_cmpty eqtl 14 e lnll t y queue 
e_q_ful l P.QU 15 full QUeUP. 
e_ncliq e<1u 16 Cll queue missinu 

• C(jU 17 
..,_no_umd e =1 u 18 no unused Ml)' s 
c_i ll_cns equ l 'J illegal ens nuw. 
e_no_pdname e.:iu 20 no PO match 
e_no_cnsmatch e.:iu 21 no ens match 
e_nclip equ 22 no cli process 
e i lldi 50( equ 23 i lleqal disk II 
e_badfname e.:jU 24 illegal filename 
u_LaJftype equ ~5 i Uegal filetype 
e_nochar e<1u 26 ch:tr not ready 
e_ill_o,J equ 21 t ll~gal mem descriptor 
e_Lad_loaj equ 28 1>ad ret. from BOOS load 
e_bad_read equ 29 b4d ret. from HOOS read 
'-'_bao_onen equ 30 bad re t. from flOOS open 
e_nullcmd equ j) null com111and 
e_not_own<!r equ 32 not owner () f resource 
t.!_no_c!ieLJ ecjU 33 no CSEG in load file 
e_-ict i11e_pJ e·1u 34 1'0 exists on Thread Kool 
e_pd_noter.a eQU 35 could nat termin<ote process 
e:_no_attuch equ 36 could not at t<ich to ciodev 
e_ill_lst equ 31 illeiJal list device 
e_ill_µass .. d equ 38 illegal password specified 
t!_na_mimic equ 3'J can't mimic or unmi:nic 
e_ut>ort equ 40 ext er11a l termination occured 
e_f ixur;rec equ 41 fixup error 
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Cl'/ :1 il.)''11l6 1. 1 SflURCE: cro. ,11Jo 

4J :I 

4 "" 4 b') 
4 llf, 
4 ,17 
4bH 
'1a'J 
4':JO 

'dl 
4 '1! 
4'n 
4·J4 
!. 4:)~ 

4'J6 
4 Jl 

'• 'J tt 
4'J'J 
5L:ll 
51Jl 
'>Ul 
'ill j 
504 
5lJ'> 
506 
51l I 
5UIJ 
50'J 
!..l u 
lj 11 
'>1.:'. 
'>13 
51 .. 
51., 
'>16 
517 0000 
5 ltl 001)2 
51 'J 0003 
'iii) C004 
5l1 0006 
5~l OOOf: 
'>2J 0010 
~l4 0012 
5L'> 0014 
526 0016 
':>n 0018 
5L I! 001A 
~2'1 OOJC 
~.W 

'dl 
!-;j;> 

~33 0001 
'>Jlt OOIJL 
~)~ 0004 

-
dj~cl I inclu~e ~1.d~f 

;••··················································· 
;• Ju~ue ~escriptor - This is structure is use1 
;• t~ creat~ a queue. One is maintained 
:• ln th~ system oata area for Rach queue 

•• ;• t----t----t----·----·----t----·----·----t 
;• 00 link lnet lorg I fl<tgs name ••• 

t----t----·----t----·----·----·----t----t 
08 ••• n.lme I msg}.,n 

t----·----·----+----·----+----t----·----t 
10 nms~s dQ nQ I rusycnt 

·----·----t----·----·----t----+----t----t 
18 I ns~out I buffer I 

·----·----·----·----· 
link 
I'll! l 
or 1 
fl<iqs 
na:ne 
msJ lerl 
nms{ls 
dQ 
nQ 
>lSJCnt 
lnS!JOUt 
t.ut 

used to link QOs ls system lists 
- which m3chine In the ngtwork 
- origin •achine in the network 

l..ueue Flags 
t~1.1m~ of Queue 
• of bytes In one ruess3ge 

- maximum I of messaoes in queue 
- Root of PQs waiting to read 
- ~oot of POs list waiting to write 
- # of m2ssages currently in queue 

next message # to reaJ 
- pointer to queue messa~e uuffer 

(for HX queues 1 owner of queue) 
i* 

i***********••········································ 
q_llnk .;qu word ptr 0 
q_net equ oyte ptr q_link t ,..ord 
q_oro eQu byte 1> tr q_net t byte 
q_flags l!flU word ptr q_org * bytE: 
1..J_name- equ byte ptr q_flags * word 
q_msglen equ word ptr q_name t Qn<.1msiz 
·~_n1.1sqs equ word ptr q_msglen t word 
<j_Oq e<IU word ptr q_nms,is * word 
q_nq equ word ptr Q_dQ • word 
q_lllsgcnt equ .. ord ptr q_nq t word 
q_nisqout eQU word ptr q_,~s9cnt t .,ord 
q_ l>U f eQu word ptr q_msgout t word 
qdlen e 1" q_b1.1f * word 

LfLl\GS v3lues 

4f_mx cQ<.1 OOlh Hutual fxcluston 
qf_l<e.~p equ 00£h NO [)t-LETE 
qf _hi <fo equ 004h Not User writ i.l t>l e 

- - -
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.CP/M ~~Ma6 I.I SOURC~: CIU.A~~ 

:di) 
'>J { 

~JH 

~ Jl) .,.,,, 
'>" l 
:. .. ? 
'>'d 
'>44 .,,,., 
546 
5~1 

~'tU 

54'! 
5'.>0 
!> '; l 
~~2 
'> ,.-1 

!>'.>4 
5'.>~ 

~~6 

5'>7 
5!di 
5 ~IJ 
Sl.O 
'.>ol 
.., 1-.i' 
'>id 
~6'1 

'>6'> 
':;~f, 

'>b I 
!)Oi; 

0011tl 
Olll 0 
OLJZIJ 
0040 

0000 
0001 
0002 
OllO't 
iliJ06 
oonu 
0010 

<;f _rsp 
qf _l.Jb l" 
«f_rµl 
_,f _de\11 

; . 
; . 
;* 
; * ; * 
:• 
; . 
; . 
•* •• •* : * 
; . 
i* 
;. 
;• 

ll (1 

08 

e'1U '10flh rsp queue 
e<JU OJ Oh from Qd tub le 
~QU (J20h rµ l illJt!Ue 

eQU 040h d~ViCI' Queue 

JPR - lueue P~rameter block 

+----+----+----+----·----·----+----·----· 
lflgslnet I Qaddr nm~us I buffptr I 
+----+----+----·----+----t----·----·----+ 
I name 
·----·----+----+----·----·----·----·----· 
fl.;is 
net 
qact clr 
nmsgs 
!:luffµtr 

- unused 
unused Cwhlch machine to use) 
Queue 10. address of 00 

- number of messages to read/write 
address to readJwrite into/from 
name of Queue (for open only) 

i•*•······························•••********••••••••• 
qpl.t_flus t.!QU byte ptr ~· 
qpb_net •lQU byte ptr qpb_flgs + byte 
qpl:_qcrddr ectu 140l'd ptr qpb_nel • byte 
qpb_n1ns gs equ word ptr qpb_qaddr + .. ord 
qpb_l>uf fptr eQU word ptr c1pb_nmscrs • word 
1.jpu_name cqu byte plr <tpb_buffµtr + worJ 
qpblcn eQu qpb_name ... qnamsiz 

PAGt l't 
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-
~>6 'J 

5 Ill 
5 fl 
'JI L 
~13 

514 
5 {., 
516 
';-{ 7 OvOO 
5111 00111 
51'1 0002 
'joP (i (1\)4 
'JH I 0001.. 
'>H.'. 
5b j 

'.:>b4 
~d ~) 

'ill!> 

- -
dj~ct I include ~co.uef 

;•***4**¥********************************************* 
; * 
:• ~ssiJn Console Control ~lock 
; * 
'***~*****************************************•••••••• 

:ICl.>_cns i!'lll oytl! ptr 
JCl>_m'1 tch equ l>yte ptr 
ilCb_pd 
c1cL _11c11n e 
OJ Colen 

equ word ptr 
t!Qll byte ptr 
eQu acu_name 

if m;;m 
ejc•cl 1 lnclud~ ccb.def 
en Ji t 
if ccp:n 

0 
acb_cns • byte 
acb _rnatch • byte 
acb_pd • word 

• pn.lmsiz 

- -
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-

5'J6 
5'J7 
'>~ll 

599 
HH) 
61)} 

6tlL 
6(JJ 
f-04 

60'> 
606 
601 
6lJH 
609 
61 () 
611 
61 ;> 
613 
614 
61'> 
(,Jf, 

617 
61P 
lt q 
6/0 
6d 
6d 
62-1 
6 ... 4 
62'> 
62& 
6,: I 
&;''l 
f, i ') 
6.;ll 

6Jl 
f, :,:1 
6J1 
034 
S3'> 
6J6 
6H 
6JH 
6 j'j 

~ject I includa vccb.def 
i**************~********************************* 
i• 
;• 
; * 
•* 
;• 00 
H• 
i. 04 

; * 
;• OB 
H• 
;* II( 

;• 
; * l 0 
i* 
•• 14 

; * 
i• 18 

•• ; * lC 

•• 
;• 20 
i* 
;* 24 

•• 
i * 2 il 
;. 
H• 

; * 
; * 
•• •* H• 

•* • * 
; * 
;• 
•• 
P' 
;• 
; * 
; * 
i* 
i* 
; * 
; " :• 
•* '* ; * 
; * 

Vtrtu~l ~onsole Control Dlock Definition 

t---------·---------t---------t---------t 
I attdch I queua 
t---------t---------t---------t---------t 
I fla<J I st.irtcall column nchar 
t---------·---------·---------·---------t 
I mi::itc I msource I pc I vc I 
·---------·---------·---------+---------· 
I btmp I rsvd I state 
t---------t---------·---------+---------t 

max~ufsiz vinq 
·---------·---------+---------·---------· 
I voutq I vcmxq 
·---------·---------·---------+---------· 
I ;ipaflagsl qpbfill I qpbquddr 
·---------·---------+---------·---------· 
I Qponms',Js . I qpbbuffptr 
·---------·---------·---------·---------· 
I qbuff I co sleep 
·---------·---------·---------·---------· 
I usleep I vsleep I 
·---------·---------·---------·---------· 
I Reserved 

·---------·---------·---------·---------· 

Jttach - current owner of device 
if 0 1 no 011ner 
if Offffht a mimic device 

queue linked list of POs wditing to attach 
flag - run-tim~ flags 
st~rtcul- used fur line editiny 
colu~n - used for line editing 
nchur l ch~racter redd ahead for CTRL chars • 
nlnic cio dev that mimics us. 

Offh maans no miruic device 
msource - if atldCh = Off ffh, we are u 

mimic device and msuurce is th~ 
devic~ we are mimicing. 

pc 
vc 
l>t1up 
rsvd 
st 11t e 
ln'3Kbufsiz 
vinq 

physical console numuer 
virtual console number 
temporary line editing variable 
unused 
current state of virtual console 
- maximum file 'ize for buffered mode 
address of QPB for this vtrtu~l console's 
input. written by PIN, cre~ted by the VOUT 
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640 

6'tl 
641 
64.i 
6 .. 4 
64 ., 
6~6 

6'd 
6 .. ~l 
6 ~'} 
6' \) 

t>' l 
6~/_ 

6:> -~ oupo 
6~4 00112 
6~'.> 00114 
6~6 ouo~ 

6?7 1'0% 
6' '1 '10111 
6~ 'J OC08 ,.,,, ,. 111JO'J 
661 00",. 
bbl OUO!\ 
66j ouoc 
61.4 0 0 ()[) 
60, 000[ 
66f, OU l li 
lof 001L 
6olJ 0014 
66 'I Oul6 
610 0018 
6() OUl'.l 
611 OlilA 
61] o a Jc 
6 '4 Oull 
6 /':i OJ20 
6/6 0022 
6(( 0024 
I\ 1 u 0026 
6 l'J 0(, 2(. 
6UO 
61JI 
61JI 
6oJ (10'll 
681, ni;o2 
61J'J 00()4 
6t16 fJOOU 
6u I 0010 
61Jfl flO?O 
6ll 11 
6'.lO 
6':J l 
6'il oon1 

- -
PllGc 17 

;i. proc<iSc. 1ssocL1tect i.ith thi:> virtual console 
;o vuut4 4ddres~ uf Q~H for thib virtual console"s 
;* output. ~ritten and cr<i~ted by the assoc. VGUT 
; t vcaix 1 :~x .~u"'l"' for changin9 of virtual console state 
i* ~auflaJs- the lsl 8 oyte~ of d Uueu~ Par~netcr Block, for 
:* queue ~eads and ~rites, used only by reentrant 
;* intercdpt code 
i* ~buff buff~r for queue writes 
;* co~lee~ teTiporary list for proce~ses .. ~iting for XIOS co~sole 3ulPul 
;* usl~ep - us~r process sleeps here 
;* vsle~P vout process sleeps here 
;* 
c <1tt<1ch 
C_t.4U~Ut~ 

c_flJ'.l 
c_strtcol 
c_column 
c nc;har 
c_mii-;.tl c 
c_msout'c~ 

C_jlC 

c_vc 
c_btmp 
c_rsvd 
c_st.1te 
c_mcixbufslz 
c_vfnq 
c_voutq 
c_vcmxo.; 
c_q;>bfl:iJs 
c_qpbfi 11 
c_qpb'!.Jddr 
c_..:p&,n;ris~s 

c_clf>l>buffptr 
c_qbuff 
c_coslee;i 
c_uslei•P 
c_vsl~ep 

ccblen 

; Fl iifiS for 

cf_listc;> 
cf_cornpc 
ct_switchs 
cf _conout 
cf _vout 
cf_hufp 

equ 
~qu 

equ 
~~u 

equ 
equ 
equ 
equ 
equ 
equ 
e 'lU 
e'lu 
equ 
"'lU 
aqu 
eQU 

equ 
equ 
equ 
&QU 
equ 
eQU 
i:qu 
C:j'4 

c_ fl ari 

~qu 

cqu 
~qu 

aQU 
1qu 
<?'IU 

; rcR state f) 3\JS 

cs.1,1_uuf fered equ 

word 
word 
byte 
byte 
byte 
byte 
byte 
byte 
Lyle 
byte 
byte 
oyte 
.. ord 
word 
.,.ord 
word 
word 
byte 
byte 
.. ord 

ptr 0 
ptr c_attach t word 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr
pl r 
ptr 
ptr 
ptr 
Ptr 
ptr 

c_queue t word 
c_flaq • byte 
c_strtcol t byte 
c_column • ovte 
c_nchar t bitle 
c_mtmfc • byte 
c_msource t byte 
c_pc t byte 
c_vc + byte 
c_Ltmp t byte 
c_rsvd + byte 
c_st<it!! • word 
c_maxbufsiz .. word 
c_vinq + word 
c_voutq t woro 
c_vcmxQ t word 
c_qpbflags • byte 
c_<U>bftll • byte 

~ord ptr c_Qpbqciddr + .. ord 
.. ord· ptr c~qPbnms~s + word 
word ptr c_qpbbuffptr • word 
word ptr c_qbuff t word 
word ptr c_cosleep + word 
word ptr.c_usleep •word 
c_vsleep t word ~ 4 

Ofllh 
002h 
004h 
008h 
OIOh 
020h 

OOOOlh 

;control P toggle 
;suppress outout 
;XIOS supports s"itch screening 
:ownership flag of console output 
;process writing to VOUT~ 
;just sent a char to a vourQ, don"t 
;echo to list if csm_ctrlP is set. 
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6'fl 

6'1'· Outl2 
6'J"; OOil't 
6 'J ") OLO& 
6'JT UC l (J 

&·rn 11U2lJ 
6 ~·1 0040 
7(.Hl Oilll0 
7 0 1 0 l "O 
JUL OlOJ 
7C: J 
7t:'t 
1 (J') OOflh 
ltJ f, 
7L f 

cs1.1_l,acl- ,round e']U 000'.l2h 
c..~"u_pur9in:J e1Ju O'l0fl4h 
...:s1n_no.sui t ch C'll4 OOiJOHh 
c:Ju._su~pen:J ~qlJ OOOlOh 
LShi_i.abort i!1•..A OIJ020h 
csm_fil!full equ tl0040h 
c siu_c tr l S •! q lJ OOUBOh 
csm_ctrlJ e41.1 OIJlOOh 
csm ctr lf' e•1u 00200h 

;LL~ - list control ulock is first ten bytes of ~CL8 
lculen eq1.1 10 

P .\Gf 18 
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7 lJH 
10 '} 
710 
111 
11? 
71.~ 

Jl4 
ID 
7lf. OOOJ 
111 '1U04 
71H no 11:.. 
7 l <J 000 I 
7'-0 0.JJd 
1! 1 OU<l') 

7 2! 01101• 
7 i ~ IJ(i()O 

J/4 00)(1 
h'> IJ n 1 I 
126 0012 
1! ( ():)]) 

7L >l 0015 
11. 'I 00]8 
7 ::.o (l(J l A 
7JI OL/St 
7JZ 0U7f 
733 

ej~ct I inclu1e chJr.def 

;••*······································~··········· 
:• Ch~r~cter Jefinitions 

et le P.. rJ IJ OOJh 
ell r1 e q tJ OO'th 
ct l i> ~q1.1 005h 
b.~ l l e'lJ OOlh 
ctlh ~Q.J ll08h 
ti) l; eq,J 00% 
lf equ OOiJh 
er .. (j ... on.th 
ctlp eciu 010h 
etlq equ Ollh 
ctlr eq<.1 u12n 
ct ls e4U OIJh 
ct lu ~QlJ () l 5h 
etlx eCJJ Ol!lh 
ct lz equ 01.ih 
dl equ 05eh 
rub,..t.1t equ Olfh 

- -
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7H 
7 _i~ 
7°;6 

1 JI 
7jli 
7 J'l 
7411 

7't l 
7't" 
, ., i , ,,,, 
h'> 

-

oc;ri 
0011.:: 
0004 
IHOG 
0.;00 

; 
cm_ctlc 
cm_ctls 
~t.l-l'"'UWO 

crn_r.;,x 1 
.:.m_rsx2 

ejact I includ~ cMode.oe' 

Jit masks for th~ console mode worJ 

equ OOOIH 
IHlo.1 000211 
e:iu OOO'tii 
,·,qu 010011 
equ OlOlltl 

t'AC.E 20 
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-
"ft, Ii 

/ 4 ' 
7'. H 

1 <, 'J 
7:.· (I 
hl 
7 '.>!. 
1 !; l 
1~4 

L•~ 

-

OOIJO 
11uOL 
!JU04 

- -

cb_off 
cb_.>i!CJ 

cb_lt:n 

--

.,ord ptr 0 
word ptr cb oft • word 
4urd plr c~_~eg • word 

- - -
PAGf 21 

COPYRIGHT <D 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

- -



CP/~ ASMo6 t.t SOURCE: CIO.A86 

-

1'..o6 
1H 
151$ = 
15<1 ;. 
760 = 
761 
162 = 
763 
764 
16~ 

166 
167 
768 
769 
HU 
771 

= 
=0000 
:0003 
= 

=0006 

E93FOO 
t:91700 

0000 
11? 
HJ 

0008 

114 
715 
776 
111 
17H 
719 
mo 
7111 
71:12 
71i:i 
184 
111':> 
7::16 
1111 
7HB 
789 
7911 
7'Jl 
197. 
7'H 
l'H 
7'J5 
796 
7'JI 
7'Jll 
799 
1100 
1101 
802 
t!OJ 
801t 
805 
806 
607 
BU8 

:00011 

"' 
=OOOL 

=OJOO 

=0020 

=0032 

=003(; 

= 
=004.i: 

=OU43 
=004!> 
=0041 
•0049 
=0048 
=0040 
•OO~f 

=0051 

06 

4HF505952"9 
ftHBH20280 
292031393832 
2C 
l0H494H954 
4UC20524553 
454H24H820 
58585858l030 
30303020 
363534333231 

CB 

2003 
4003 
5003 
5603 
5t03 
8E03 
0803 
A904 

0042 
0070 

eject I include cioif.ci~ 

:••••················································· 
:• Character l/O lnlerface 
:• 
:•••·················································· 

CSEG 
org 0 

J•P in it 
jap entry 

ii3 variables set br GENSYS 
sysdat dit 0 
supervisor equ (off set !n 

r• 2 

org Och 
dev_ver db 6 ;; develop•ent syste• data version 

;;set in sysdat.fat 

db ·coPYRIGIH CC) 1982, .. 

db • DIGITAL RESEARCH .. 

db ·xxxx-0000-• 

serial db "654321" 

;===· 
init: 
i=•== 

retf 

;•••••••••••••••••••••••••••••••u••••••••••••••••••••• 
:• 
;t CIO function table 
;• 
i•••••••••••••••••••••••••••••ttut•••••••••••••••••••• 
functab dw conln_entrr .. 0 - Console Input .. 

dit conout_entrr .. 1 - Console Output I' 

dit rconin_entry 2 - raw console input 
dw rconout_entrv 3 - raw console output 
dit 11 stout_entrv " 4 - list output •• 
dw dirio_entrv ;: 5 - direct console 110 
d• cort111rite_entry l 6 - print string 
d111 conread_entry 1 - read buffer 

PAGE 2Z 
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LP/M nsMtl6 1.1 SOURCE: CJO.A86 

80'1 
Ill U 
1111 
Bil 
IH3 
1114 
Bl!> 
lll6 
Ill 1 
Blll 
8 l 'J 
RlO 
Rll 
HLL 
112 3 
Al 't 
ll.t'.!> 
1!;'6 
1127 
IJLH 
82'.I 
8JO 
BJl 
IJJ2 
83] 

834 
H..>!> 
B.;6 

o:0053 
=005:> 
=0()57 
=0059 
=005d 
=0050 
=005/-
=0061 
=0063 
=006!> 
=0067 
=0069 
=006b 
=0060 
zQ06f 
=0071 
=0073 

=0075 

=0071 
=0079 
=0076 

1003 
ll20 () 
0501 
5802 
3101 
4402 
7304 
96()0 
0001 
1102 
9AOO 
11600 
4E02 
9200 
9i.' 0 0 
CE02 
9603 

1803 

09()4 
1A04 
26()4 

837 =0070 01El8Pfl 
RJ~ =0081 2Erf 944300CB 
llJ'.1 
840 
841 
8't2 

•===== 
entry: 

dw 
ow 
dw 
dw 
dw 
dw 
dw 
dw 
d .. 
dw 
dw 
dw 
dill 
dw 
d11o1 
d .. 
d111 

dill 

d111 
d111 
dw 

constat_entry 
ce> rH1 ttdch_en try 
c.:onrtetach_entry 
setrlefcon_entry 
conass i•Jn_entry 
lletrtefcon_entry 
conprint_entry 
ls t •1t t ach_entry 
.lstdetach_entry . 
setdef lst_entry 
clstattch_entry 
cconattch_entry 
getdeflst_entry 
not imp 
notlmp 
cioter111 
clostat 

cinode_entry 

delt111_entry 
pbloclc_entry 
lb lock _entry 

================= 
: CIO entry point 

•===== ================= 

;==== 
osif: 
:==== 

shl cx,1 I 111ov st 9 cx 
call cs:f1.1nctabCsil I retf 

;:::=====;===== 
; OS interface 
===:;::;;;:====:= 

8 - console status 
9 - attach console 
10- det<ich console 
11- set default console 
12- dsslgn console 
13- yet default console 
14- print string (internal) 
15- attach 1 isl 
16- det3ch list 
17- set default list 
18- cond list <1ttach 
19- cond list detach 
20- get defa1.1lt list 
21 
22 
23- clean1.1p for ter11. 
24- check status 1111/out 

changing ra111/coolced flag 
l5- get/set console •ode word -

1.1ser func 109 
26- get/set deli•l ter - 1.1ser func 
l7- print block - 1.1ser f1.1nc 111 
28- list block - user f1.1nc 112 

84J =0087 2EFF1E0800C3 
8 44 

callf cs:dword ptr .s1.1pervlsor I ret 

845 :====== ================ 
H46 xlosif: ; XIOS interface 
847 ;====== ================ 
1!41! =00110 fF1ElBOOC3 callf dword ptr .xlos111od I ret 
tl4'l 
8~0 

H '>I 
H '.>? 
8')3 
ll~4 

85'> 

=1'092 1.i!lFFff 
"-009!> CJ 

;====== 
notirnp: 
; :::::==== 

111011 buOffffh 
r'!l 

- - - -
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LP/M A5Mll6 t.1 5JURLE: CJO.A86 

tbb 
II!> 1 
8!>11 
8!>" 
8oU 
86) 
!lvL 
86J 
!lo4 
Ila'> 
llo6 
Ill 1 =01)96 33C9 

eject I include console.cio 

;••·····························~····················· H• 
;• Character Ill owners~ip routines 
; . 
;·····························••********************** 
•=============== 
lstattach_entry: 
:=============== 

xor CXtCX ;unconditional attach code 
!Iott =OOQB lP.03 0090 jmps lcb_verlfy 
llb'J 

1110 
till 
87 z 
117J =OO'lA 
tll 4 
875 
876 
1r11 =0090 
em = OO'li: 
87'J = 00.\3 
lltlll =OOIH 
ll d 1 =00.~A 

llll2 
llt!J =OOAf 
884 =00!10 
!Ill~ 

8L6 
Hll l 
l:ltlH 
8b9 =OOR2 
tl'IU "'OOf\li 
8'Jl 
8'12 
8'13 
11 'l't 
11 'I!> =OOBb 
8':16 
B'H =OOR9 
ll'Jll =OOBA 
8'19 =OOBf-
900 =OOCJ 
901 =OOC6 
902 
90:i =OOCb 
904 
905 
906 
901 
'JUI! 

b9FFFF 

51 
L66ilJ66400 
85F61508 
E801102 
L689366400 

59 
EBJ II 

33C9 
l803 

69FFFF 

51 
268!B66200 
85FS150B 
E8JOOl 
2689366200 

59 

OOAF 
02fH 

oocc. 

0089 

OOCti 
0296 

•=====~========= 
clstattch_entry: 
;=============== 

mo11 cxeOffffh 

lcb_verlfy: 
;----------

lcb_ok: 

push ex 
:nov si,u_lstccb 
test siesi I jnz lcb_ok 

call getlcbadr 
•OV u_lstccb,si 

pop ex 
jmps.cioattach 

conattach_entry: 
;=~=========;=== 

xor c11,cx 
j11ps ccb_verlfy 

:=============== 
cconattch_entry: 
;=============== 

lllOV cx,Offffh 
ccb_vertty: 

push ex 

ccb_ok: 

1no11 si 1 u_conccb 
test si,sl I jnz ccb_ok 

call getccbadr 
mov u_conccb,si 

:conditional attach code 

;u_LSTCCB:O if not yet initialized 

:restore attach code 

:unconditional attach code 

:conditional attach code 

pop ex tconditlonal attach if Offffh 
;jmps cioattach 

; ::::======= 
cioattach: ;NOTE: PRN does attaches also for •p 
:=====:::.=== 

- - -

PAGE 24 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------



- -
L~/M ASMb6 I.t 5~URLE: LIJ.A9b 

':10':1 
'110 
911 
':112 
'HJ 
'!14 
915 
<JI 6 
':111 
':1111 
':11 ':I 
':1211 
'121 
'Ja 
923 
'lL4 
'125 
no 
':Ill 
9211 
':ll'J 
'!.:ill 
931 
'Hl 
<J.H 
934 
9]5 
'Ub 
'J3 I 
'l JH 
<JJ':I 
940 
'141 
942 
9'o] 

944 
945 
94b 
947 
9411 
94 ':I 
950 
951 
952 
':153 
954 
9'J5 
':l!>b 

957 
958 
':15':1 
960 
961 

:oocc Al6BOOllB08 

=0001 9CFA 
=0003 381CH25 
=000 7 833C007HE 
=OOOC.. dOB 
=OOOE: 9DilRfffF 
=OOE2 il92 ~ OOC3 

=OOf.6 52 
:OOE7 8DH02 
=OOEA 83()9 
"'00f.C 56 
=OOEO l.l91202E89UF 
=OOfJ 5E5A9033C9 
=001'8 CAD~ 
=OOFA 891C 
=OOFC 90330BC3 

::oOIOO l89Aff 
=0103 E8()3 

=0105 f881FF 

=0108 l1Rlf6800 

OOFC 
OOFA 
OOE6 

0081 

oocc 

OOCJO 
0108 

0089 

~ttach c~llfng process to defaul~ cfodev. 
if ciodev is being used• sleep on c_queue 
until another process detaches from devicd 
and calling process ls next in queue. 
input: Sl cca address of device 

DI offset of dev number in PO 
CX Offffh if conditional 

11011 axerlr I DIOV b•tax 
; BX PO addr 
i SI CCB addr 
; ex Condition Flag 

pus hf I ell 
cmp bx 1 c_attach(si] I je ca_ret 

C•P c_attachlsil,O I Je ca_atch 
jcxz ca_sleep 

po pf I •DV bx,Offffh 
lllOV cx,e_no_attach I ret 

iwe already own ll 
;nobody owns it, Me·11 
;so•ebody else owns tt 
:or lt ls a •i•lc list 
;- Ro attach in either 

ca_ sleep: 
push dx 
lea dxtc_queueCsil 
DIOV bl,ps_ciowait 
push st 
lllOV cx,f_sleep I call 
pop st I pop dx I pop f 
Jmps cioattach 

ca_atch: llOV c_attachCstJ,bx 
ca_ret: po pf I xor bx,bx I ret 

;=============== 
lstdetacll_entry: 
;=============== 

osif 
I xor 

;s&ve OH=cons I 
;unconditional if CX=O 

ex, ex 

call lcb_verify 
j11ps ciodetach 

;ensure U_LSTCC8 ts non zero 

;=============== 
condetach_entry: 
•=============== 

c&ll ccb_verlfy ;ensure U_CONCCB is non zero 
;j•ps ciodetach 

;========= 
ciodelach: ;NOTE PIN also does detaching for •p 
•========= 

~etach Calling process fro• default ciodev. 
lf current owner of ciodev then zero c_attach 
and wakeup the c_queue list to give another 
process the cfodev. 
input: SI = CC8 addr of device 

11ov bx.rlr 
: SI = CC8 address 

- -
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LP/H ASMH6 J.l SOURCE: t!O.A86 

9b2 
%3 
964 =OlOL 9Cf".4 
'l6~ ~01ot o33C00741A 
966 =Ollj 391C7408 
967 =0117 90SBfffF 
9&1J =OlllJ b92000C3 
9o'J 

0120 
OllF 

; BX = PD adoress 
p1.1shf I ell 
cmµ c_~ttach[sil10 I Je cd_ret 

cd_detach: 

cmµ c_attach(sil1bx I je cJ_detach 
µoµf I muv bx,Offffh 
mnv cx,e_not_own•r I rel 

mov ax,c_queue[sil 
mov c_attach(slltax 
mov c11tf_wake1.1p 
lea d11,c_queueCsll 

970 =Ollr 8R4402 
911 =012L d904 
972 =0124 891302 
97J =0127 805402 
q14 =012A EH5Aff 
91~ 

0061 call oslf 

<Jlf> =01?0 90 
977 ~01Lc J3JGC3 
'HIJ 
<j]'J 

9tl0 
9t:1 
9112 
9!H 
9tl4 
91.1~ = 
9116 
9111 = 
<Jilli 
9U9 
9911 
9'J I 
9'U 
993 
994 
<j<j~ 

'l96 
997 
998 
9'J'J 

11100 
1001 
lOOl 
lllOJ 
10114 
1005 
10116 
1007 
1008 
l Oll'J 
11110 
1011 
lllll 
ltllJ 
1014 

= 
= 

= 

= 

=0131 52 
-=0132 BR5906 
=01J5 li91502 
=0131l EBHfF 
=0138 5F 
=OI'C C60f>2206fF 
= 

0061 

cd_rut: 
po1>f 
xor l>x,b>t I ret 

;=============== 
conassign_entry: 
i=============== 
; Attach specified console to specified process 

entry: u_WRKSEG:ox -> ACB 

·-----·-----+-----·-----· 
I CNS I Match I PD Addr I 
+-----+-----·-----+-----+-----+-----+-----·-----+ 
I Na11e I 
·-----·-----+-----+-----·~-----·-----·-----·-----+ 

exl t: 

i>USh dx 

tNS - consol~ to assign 
Hatch - if not o, 

po•s d~fault console •ust •atch acb_cns 
PD Addr - PO add~ess to assign to 
Name use PO name to assign• if PO addr=O 
Name - use PO name to assign, if PO addr=l 9 

but also ens1.1re OSKLD flag ls off 
(DISK LoaD ls set •hen PO was created 
fro• disk transient• RSPs have DSKLD=O) 
Sho1.1ld check for OSKLO=l lf PD addr = D 
but Ne May have compattbllity issues 

UX 0 if s1.1cces~• Offffh lf failure 
CX = Errur Code 

; save ACB 
mov bx 9 off set thrd_spb 
•ov cx,f _sync 

;get oNnership of thread 

call osif 
pO;:.i di 
111ov indiSP• true 

;U_WRKSEG:OJ->ACB 
istop dispatching 
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CP/M 4S~b6 1.1 SOURCl: Cf0.A86 PAGE 27 

l 0 I'> 
IO I 6 =0141 H 
101 7 = 0142 26llE 1E2COO 
l 01 tt =0147 831tl020l 
l 01 'J =014& 761R 
llJLO 
10£1 =014(j tHl!> DOZ 
ion =Cl50 IF 
lllLJ = 015] UEl 000 
102't 
10l'> "'0154 8'17402 
l IJL6 = 0 l'.> I li5F67428 
lOl I =Ol'>U 3flDE7402 
lOLtl =015F lfJF3 
1 O.::'J 
10.W =0161 £83300 
io:n =0164 l329 
l0J7 =0166 Elll!\ 
lOB 
lOH 
lOJ'> =0168 lf 
10J6 =0169 IHHOOO 
1037 
10J8 =016(. '.>7 
10.l'I .:. 0160 !J[)5504 
1040 =0170 26tlElE2EOO 
1041 =017!> b91402 
1042 =0110 l80Cff 
1043 =017U 2EiiE lE 0600 
10'14 =OJRO 5F 
104'> =-0181 t305 
1046 
11147 
lO'tB =nun [)91400 
1049 =0186 tA35 
1 O'JIJ 
1 O'.>J 
10'>2 =0188 1:88COO 
111!>3 =OHIB L302 
10'>4 
10:>!> =0180 ff!DD 
10'>6 
10!> 7 
lO'>tJ =0181- .:.JH 
lO!>'J =0191 llP.5906 
11160 =0194 ll911>02 
1061 =0197 i:l!EJFE 
106? =019>; 5F)8 
106J = 0 J ')(. 268EH2EOO 
1064 =OlAl 5() 
106'> =Olf..L llA05 
11166 = OL'\4 2E8Elf0600 
1067 =OlA'.l lllFlOO 

0166 

0183 
0161 
0154 

µush rl s 
mo11 ds,u_wrkse•J 
cmµ <1c~_pd[dil,l 

jbe <1s_n<1me 
iname or address match 1 

mov bxtacb_pa(diJ ;find by PD address 
pop ds iDS=SYSOAT 
nov si,(offset thrdrt)-p_thread 

as_nextl: ;verify PD ts on thread 
•ov st 1 p_thread(stl 
test si,sl I jz as_nom 

as_found_id: 

cmp b1osi I je as_found_id 
jmps 'IS_n'!xtl 

;no match if end of thread 
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\ 

\ 0217 
018F 
0183 

call as_chk 
jcxz as_mok 

J111ps as_nora 

icheck console •atch 
;match ok 

._ ____________ __.] 

as_name: 
pop ds 
111011 bx,(offset thrdrt)-p_thread 

as_next2: 
push di 
lea dx,acb_na111e[di) 
no11 ds,u_ ... rkseg 
111011 cx,f_findpdname 

0087 call osif 
111011 ds,sysdat 
pop df 

Ot8a jcxz as_okna•e 

0180 

0211 
018F 

016( 

c.s_nom: 
111011 cx 1 e_no_pdname 
jmps <1s_err 

<is_okname: 

as_mok: 

call as_chk 
jc11z as_mok 

j111ps as_next2 

push bx I push di 
111011 bx,off set thrd_spb 
:nov cx,f_unsync 

0087 cdl osif 

0290 

pop di I pop ax 
mov ds,u_wrkseg 
push ax 
111011 al,acb_cns[dil 
mov ds 9 sysdat 
call qetccbadr_spec 

ino match 

ilook for PO by na•e on thread 
iDS=SYSOAf 

ilook for PD by na•e on thread 
i save ACB 
iU_WRKSEG:OI->ACB 
;os:ox->ASCII na•e 

iACB 
;r.x<>O if no match 

;couldn't find PO specified 
;by ACB on thread list 

i•alched PD by na•e check by ACB 
iBX->PO •atched by name 

;console or DSKLO didn't •atch 
isearch for another PO 

imatch OK, found the PO 
;RX=matched PO, Dl=Ar.B 

iOI=ACB, AX=natched PO 

:save matched PO 

;Si=CCB o~ return 

-



L~/H ftSM86 1.1 SJURCE; CTQ.a86 

-

lOo!l 
l 06'.I 
llHO 
l 011 
1012 
ion 
1014 
lOB 
J 076 
1017 
10 fH 
101 '.I 
l OHIJ 
10<1 l 
l01J;! 
l Ol:l .:i 
10U4 
lfJ!J'> 
10H6 
lOtl 1 
lflllH 
l Ocl'.1 
lfl':l 0 
l O'Jl 
lll'U 
109J 
l 0')4 
l ()•j '> 
l 11'16 
10':17 
lO':Jfl 
1119'1 
1100 
1101 
llUl 
1103 
1104 
110'> 
1106 
11u1 
llUH 
llU'J 
1110 
1111 
1112 
llU 
1114 
111'> 
1116 
1117 
111 fl 
111'.I 

=OHC llfllE6800 
=OlllO 58 

=Oli11 833::00 
:(Jtf\4 7419 
=Olflb .:191C 
=01118 HI 5 
"-'OlBA b'l2000 

=OHW '>I 
=Olflt t8ft000 
=01Cl bB5906 
=Olf.4 !l'Jl602 
=O!C1 l::ilJOH 
=fllCA 59 
=OlCU IHlf'FFF 
=OlCt C3 

=OICt- 8904 
=0101 505S 
=Olfl3 EBZl\00 
=0106 5E!>B 
"0108 8RDB 
=OlOA 831..602 
=0100 ilJFE 

=OlDr 833COO 
=01E2 741A 
=01E4 391 c 
=01E6 7404 
=Olf:d llil34 
=OlEo\ 1::3F3 

=OlEC llB07 
=Olfl: 8904 
=OlFO bfl35 
=011=2 891) 
=01F4 8937 
=01F6 llilD7 
=Olfll tl91302 
=Olfll t889ff 

=Olf( J)Dfl 
=OlOO CJ 

11~0 =0201 C606220600 

rnov biqrlr 
pop ax 

cmp c_att~chlsil,O 

OICF je as_ok 
cmp c_attachlsiJ,bx 

Ol(f j e as_ok 
mov cx,e_not_owner 

els_ err: 
push CK 

0201 call as_ok_disp 
mov Dx 0 offset thrd_spb 
mov c11,f _uns11nc 

0087 call osif 
pOI) CX 

dS_ok: 

IDOV b1eoOffffh 
r .. t 

mov c_attach(siJ,aK 
push ax I push si 

0201 call as_ok_disp 
pop si I POI> ax 
mov bx 0 ax 

4s_nqpd: 

add sl,c_queue-p_link 
DlOV ditSi 

cmp p_ltnk(sll10 
Olft jz as_gexit 

cmp p_ltnk(sil1b11 
OlEC je as_qfix 

mov si11>_linkCsil 
OIOF jmps as_nqpd 

as_qft x: 
•OV ax 1 p_llnkCbx] 
mov p_linkCsil1ax 
mov si11>_linkCdi] 
mov p_llnkCdilobx 
mov p_linklbxJ,si 
mov dx1di 
aiov cx 1 f _wakeup 

008 7 call osi f 
as_gexl t: 

11or bx1bx 
ret 

as_ok_disp: 
;----------

entry: none 
extt: none 
Allow dispatching 

-

iBX=runntng process 
;J\X=matched PO 

;and change CCB 
;CCR must be unused (0) or 
;runnin1 process must own it 

;save error code 

;new 0111ner 
;save owner and CCB 
;allow dispatches 

;AX=BX=new 0111ner 
;go down CCB queue for PO 
;OI=SI=address of CCB.QUEUt 

;took on C_QUEUE for PO being 
;assigned the console 

inext PO 

;take P~ out of C_QUEUE 

;SI = ftrst PO on C_QUEUE 
;put PO in front of C_QUEUE 
;attach rest of list 
;pass C_UUEUE address to wakeup 

--
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.... -
CP/M M5MH6 I.I SOURCE: CIO.A86 

llLJ 
I 1.:2 
112' 
1124 
llL) 
1126 
l 1L7 
11.:'.fl 
112'.I 
llJ(} 
1131 
l 1J2 
llB 
11 14 
llj) 

llJb 
1131 
11 j l:i 
11 J'.I 
11 'tO 
l l't I 
l l'tZ 
114-i 
ll't4 
114!> 
1146 
1141 
114'! 
114'.I 
ll)U 
llH 
102 
l l ~d 
11 ~4 
11 )) 
11!>6 
lHl 
11 !>!I 
11; '.I 
1160 
l lol 
1162 
ll6J 
111>4 
116) 
1166 
116 7 
11611 
IJ6'J 
1170 
11 /l 
1112 

=OL06 Yr.FA 
= 020!1 IJ33E6C000014 

06 
= 0.: Ill' U9iJf00 
=0212 Ul12FF 

=0Ll) 90C 3 

=0211 33C9 
=0.::19 06 
=02lA 268 E 062E 00 
zOZlf 26iHl4502 
=0223 300100 
=0220 770A 
=0228 48 
=0229 7507 
=0226 1'747060020 
=02JO 750;: 

=0232 26807')0100 
=OLJ/ 7409 
=0..:39 2631'05 
=02)l. 3A412 0 
=OLJr 7401 

=0241 41 

=0242 07 
=0243 C3 

=024'. IHB56800 
=0248 32fi=8~5C20 
=-0240 C3 

lllj =OL4t 8B356800 

021 !) 

021 s 

0081 

Ol32 

OL32 

0241 

0242 

0242 

plJ!>hf I cli 
C~1p drl,O I je .:is_nwake 

llOV cx 1 f_dlsp.:itch 
call osif 

qs_nwake.: 
po pf I rdt 

dS_chk: 
;------

check PO against Assign Control 
"n tr v: tlX = PO to check 

u_wRKSEG:OI = ACll 
exit: ex = 0 if ::is sign 111atch 

ex <> 0 if no 11atch 
l.X 1 1\X 1.1sed 

xor CK tCK 

p1.1sh P.5 
iDOV es 1 1.1_wrkse1,1 
lllOV ax,es:acb_pd(dl] 

-

isave UOA 
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cmp d)( t l ;ff >t then matching on PO address 
ja asc_cns 

dee ax 
jnz asc.cns 

tP.S t p_flag[bxl,pf_dskld ;RSP1 OSKL~ 1111.1st be off 
jnz asc_no 

asc_cns: 
Chip es:acb_match[dil,O ;console match req1.1ested 1 
je asc_ok 

lllOV al,es:acb_cn~Cdil imust match on console 
ClllP al,p_cns(bxl 
je a~c_ok 

asc_no: 
inc ex 

c.sc_ok: 
pop es HS=UOA 
rel 

•=============== 
getdefcon.entry: ; Get Oefa1.1lt Console 
·-·--------- ----.---------------

ao11 si 1rlr 

===================== 

xor Lh,bh I uov bl 1 p_cns(siJ 
rel 

;=============== ================== 
getdeflst_entry: ; Get Oefa1.1lt List 
•=============== ================== 

aov si,rlr 



Cl'/M ~~1186 1.1 SJIJRCE: CI0.1186 

ll /4 
117'> =0.£52 J2FF8A5C2't 
1116 =0257 CJ 
1117 
1178 
1119 
1 HiO 
11 bl 
ll8l =0258 3A161l300 
11 HJ =0<.SC 7207 
lld4 =025t e91 Joo 
118'> =0261 Bflf=rfl.3 
l11Jb 
1181 =026!> 8A366800 
llllll =0269 885420 
1Jd9 = Oi6C t82700 
ll90 =026t- 2689366200 
1 J ':II =02H 3J[)i3 
l 1'i" =Ol.76 C3 
11•n 
11':14 
ll'J'> 
1196 
1197 
1198 =0277 31\168400 
11 'l<? = Ol.7tl 7207 
1200 =021U 092500 
12Cl = 1)28 0 OPi"FfFC.3 
120.t. 
12UJ =0284 UP366BOO 
l2U't =0288 885424 
120'> =0.£811 1:82600 
1206 =028t: 2689366400 
1201 =029 3 3308 
12Ua = 0.£ 9., CJ 
120'1 
1210 
1211 
1212 
1213 
1214 
121'> 
1216 
1211 
1"1H =Ot.96 81l1E6ROO 
121 'J =0291l BA4720 
llLO 
122J 
12L2 =0291) 32E:4 
lUJ =0-'91' IJ!H6':>400 
1224 =02~3 Bl02 
lU'> =OLA!> 03EO 
1226 =02A7 OJFO 

-

xor ~h,bn I mov bl,p_lst[sil 
ret 

;=============== ===================== 
setdefcotl_entrv: ; Set Oefault Console 
;====:~====~==== 

cmp cJl,nct>ndev 
0L65 jb sJ_goad 

sd_good: 

Tiov cx,e_ill_cns 
mo11 bx,Offffh I ret 

JllOll Si trlr 
mov p_cns[si],,Jl 

0296 call getccbadr 
11ov u_canccb,si 
xor bx,bx 
ret 

i=============== ================== 
setdeflst_entrv: i Set Default list 
:===========:=== ==============:=== 

cmp dl,nlstdev 
0284 jb sdl_qaud 

»dl_good: 

•ov cx,e_ill_lst 
mov bx 1 0ffffh I ret 

111011 sl 1rlr 
mov p_lst[sil 1 dl 

0.£84 call getlcbadr 
TIOV u_lstccb,si 
xor bx,bx 
ret 

\jetccbadr: 
;---------

get cca for calling process' console device 
in.,ut: 1'fone 
outPut: SI address of CCB 

BX running PO addr~ss 

<10V llx,rlr 
mov al,p_cnslbxJ 

yetcclH• dr _spec: 
xor ah,ah 
:11011 st ,ccl> 
lllOV Clt2 
shl ax,cl 
add si,ax 

;AL is console numl>er 
;when called from ASSIGN 

; +'t 
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1721 
12L!I 
122'J 
12 j IJ 
1.2 . .ll 
1232 
12H 
llJ't 
12J5 
1 ZJ6 
1?31 
l .2Jll 
l 2J'J 
1240 
124 l 
12-'12 
12-'t 3 
1244 
12't5 
1246 
1741 
1241:1 
124'1 
1250 
1251 
12::.2 
1253 
1.2'4 
17.5' 
12!>6 
1251 
1 2 ::.~~ 
125'J 
1260 
1.261 
176? 
12bJ 
1264 
l?b::. 
1266 
126/ 
l2btl 
126'1 
l.27U 
1711 
121.2 
120 
1774 
1275 
1270 
l.211 
1271:1 
127\1 

-
=0.::A'J 03f 0 
=OZAL 03FO 
=OZCU tll03 
=OU;F 0 3E 0 
=02111 OJFO 
=-02'B i.;3 

=0264 llBlE6800 
=02flll JlH 
=OZ!li\ 8/14724 
=02PU 88361l600 
=OLCl 50 
=0.2C2 OtC:O 
=02C4 03FO 
=-0.2C6 58 
=02C1 li103 
=02C'J 03t:O 
=0.2CJ 03FO 
=0.2CO l.3 

=02Ct A08 300 
=0201 80H5400 
=OLD!> ->C0014t.6 
=02D'J 263336620075 

11 
=OLl:O 806404C7 
=0.2E4 091302 
=02E7 805422 
=OLF.A 505S 
=OZEC cB98FO 
=OH.F 5E>.J 

=0.2fl !>0!>6 
=02F3 l:812FE 
=021'6 5E58 
=OLFU fECtl 
=02fA 83C6£C 
=0.2f0 l:806 

-
add -" i 1 <Ill : t-4 = 8 
adu si1all ;+4 =12 
mo11 c 1,] 
sh l aK1Cl 
acH si1aK ;+ 32 =44 
r-e t 

:---------
Get LCll for calling process list device 

; ======= 
cioter111: 
; ====-=== 

entry: l\lone 
c>1.1tput: SI 

BX 

1101/ bll trlr 
KOr- ;.,h,ah 

address of LCB 
PD address 

11ov al,p_lst(bll] 
11011 si, lcb 
push all 
shl ax 1 1 
add sl 1 all 
pop all 
aov c 1, 3 
shl UXtCl 
add si, a1< 
ret 

ilcbll 
i2Hcbl 
;lcbadr t- 2•lcbl 
ilcbM 

;a•lcbl 
ilcbadr t- 2•lcbf + S•lcbl 

Detach Calling process from all character devices. 
Called onl~ froN the dispatcher 

111011 

mov 
0.lff nlltccb: cmp 
02Fl 
02fl 

al, ncondev 
sl 1 ccb 
al,O I je ct_dlcb 
cmp ~1,u_conccb I jne ct_dccb 

- -
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and c_flaglstJ,not (cf_conout + cf _11out + cf_bufp) 
~011 Clltf _Nakeup irelaase proc Nailing for XJOS conout 
lea dll,c_cosleep(sil 

0081 

ct_dccb: 

0108 

0205 

push all I push si 
call osif 
pop sl I pop ax 

push all I Push si 
call ciodetach 
pop sl I pop ax 
dee al 
add si,ccl>len 
jmps nxtccb 

- -



CP/M A~MIJ6 1.1 SJURCE: CTfl.A86 

lZIJO 
llUl 
l?bZ ct_olcu: 
12tn =OU·; ACa400 mov 
l l tl't =OjO<: il3368600 mov 
12t!S ct_nlcl>: 
121:!6 =OJ Cb 3C00740E 0318 Cmp 
Ila I =OJOJ. ~OS6 
l ltH! =030C E8F9FO 0108 
l Zl:l'J =O:iOr 5f 5f:I 
ll')O =O.>tl HC8 
12'H =Ojlj ll3C50A 
12'U =0316 U1EE 0306 
121.Jj 
l 2'.14 "'o JI ii 33JP.C3 ct_ret: xor 
12'J5 

dl,nlstdev 
Sitlcb 

.. 1,0 I je ct_ret 
push ;ix I Pt.1Sh si 
call ciouetdch 
j)Op ,.j I pop ax 
dee al 
oidd si,lcblen 
Jmps ct_nlcb 

t>x1bx I rel 

PAGE 32 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------



GP/M ASMd6 J.l SOURCE: CI0.~86 

l 2'J6 
I ?'JI 
l.Ull 
12 <; 'J 
1300 
lJUl 
lJUl 
lJ!d 
1J04 
lJU~ 

1306 
lJU I 
13Ull 
l 3U'1 
Ulll 
Ull 
1312 
1311 
1Jl4 
l3i~ 

1316 
1:H7 
131 ll 
l3l'J 
l .i<: IJ 

1321 
1322 
132] 
1324 
1325 
132& 
l3Lf 
1321! 
1329 
l.:UU 
13JJ 
1JJ2 
UH 
1334 
1335 
]jj6 

J.33f 
133H 
llJ'I 
1340 
1341 
lHL 
1343 
J.344 
1345 
1346 
134 7 
1 Hll 

=OJlb lllH£6800 
=0311-' 477407 
=OJ2L 4A 
=f)jZj 895722 
=OJ26 33Dil 
=O_j21;l C:3 

=OJ29 8!15F22 
=OJ2G CJ 

:OJ2D 
=0330 
=0333 

=033!; 
=-!JJ3" 
= 
=OBO 

=OJ40 
=O J4] 
=OJ4ll 
=OJ4~ 

[8flf02 
f:BC:!I 01 
BA!> 0 

[:609027203 
l:Bd30 3 

BAOl\G l 

E8AC02 
F7't72?0400 
1403 
E906J4 

=0J40 l.091003 

=OJ50 lR'H02 
=0353 [9C503 

037-9 

05fF 
071B 

0611 
06CO 

OSEF 

034!) 
0753 

06CO 

05E4 
0718 

-
ei~ct I include chJrio.cio 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; . 
;• C:h~rQcter 1/0 Routines 
;• 

;·····~····································•********** 
;==.:;;=:.:;;::;:..:;;;;;:::;: 

cmode_entry: :Get/Set f.onsole Mode 
; :.-:=:-======== 

entry: OX 

rP.turn: UX 

OFFFFH if returning currant value 
else OX = new console mode word 

console mode if DX = OFfFFH DR entry 

cm_ get: 

111011 i>x.rlr 
inc dx I j z c111_yet 

dee dx 
mov p_con~ode[bxl 7 dx 
xor bx,bx 
rel 

•ov bx.p_conmode[bxl 
ret 

;:::========== 
collin_entr 11 : ;Function 1:console input 
:======.===== 

call coninlt 
call con inf ;char in AL and BL 
'11011 dl.dl ;PIN handles control chars 

co_notp: 
call echoc I jb ciexit ;check nonprint char 

call tdl>out :echo character - if print~ble 
ciexit: 

lllOV bl,dl I ret 

•=·=========== 
conout_entry: ;Function 2:console output - Ol char 
;-===-======== 

call coninit 
test p_conmode[bxl,pcm_rout 
jz co_tab 

;RX=RLR P!) 

jmp conoutf 

jAJp litbout 

:====-==-====== 
rcont n_entrv: ; raw 
;.;;.;;::::::==-====== 

call r:Jwinit 
jmp coninf 

illlternal only under C:CP/M 
console input 

;returns char in AL and Bl 
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- ..... 



LP/M ASMK6 1.1 S~UACE: LJO.A86 

1 ]4'l 
13:>0 
U'>l 
13!>2 
l J'> "i 
13:; 4 
l~~~ 

Li'>6 
l h7 
13'>fl 
1J'>9 
1 ]blJ 
1361 
1J62 
l3bJ 
1364 
130'> 
Bob 
1367 
lJC:.B 
lJt>'I 
1370 
lHl 
l:Hl 
l3JJ 
1314 
IJI'> 
!Hf> 
1311 
137H 
13/';1 
l Jttll 
Ll3l 
l 3d? 
13Hl 
13tt4 
lJti!> 
l3ti6 
131! / 
l jUli 
l 3ll'l 
13'.IO 
1]91 

1 ]')2 

13'J3 
IJ'H 
139'> 
13'16 
139 7 
13'HI 
Li'J'J 
1400 
1401 

=OJfo tBfl 302 

=-OH9 l9F703 

=035L 8B1E68008A77 
24 

=OJ6J 2688366400 
=OJ68 '>2tB2~FOSA 

=0360 t::'lAB04 

=O.HO L87C02 
=OHJ E83COO 
=OH6 84JiH418 
=037A UBJE6800 
=OJ7t F745220100 
=OJ!Jj 7400 
=OJB:. E8B03 
=OJ8tl JCOH507 
=O.:i3C C6440703 
=OJ'JO 6301 

=O.:i'lL CJ 

=OJ9J 32DBC3 

= 0J'}6 8illt6BOO 
=OJ'lA ur.1120 
=OJ9U 268 fl 366?00 
= !UA.<: 85ff> 
=OJ,,;4 1404 
=0JA6 JBlC 
=Ojl\lJ 7403 

=OJOA iHUhBOBFC 
=OJnr 8300CJ 

=OJBL tBH03 
= OJ!l'> 84Dfl1402 
=OJB9 b301 

; ===::=:.:======= 
rconout_entry: ; ~aw 

;======.:::====:.:. 

;int~rnal only under CCP/M 
console outp~t - OL = char 

05E4 call rawinit 

015 3 

0096 
0818 

05EF 
031l2 
0392 

O_j92 
0716 
039 3 

rconuut: 
jmp conoutf 

. 
'=====::;;=:::::::::;;:;:;::::::: 
llstout_entry: : ~rite to list device - )L char 
: =======;;=::=== 

mov bx 1 rlr I mov dh 1 p_lst[bx] 

:nov si,u_lstccb 
push dx I call lstattach_entry I pop dx 
jmµ llstf 

•============= 
constat_entry: 
; =======::::;;::: === 

icheck console status 

co_r: 

co_nc: 

ciostat: 

call coninlt 
call cse_cl 
test bl,bl I Jz co_r 

111ov ditrlr 

ret 

test p_conmode(dlJ 1 pcm_ll 
jz co_r 

call coninf 
cmp al,ctlc I jne co_nc 
mov c_nchar[sil,ctlc 
IDOV bl tl 

;console mode ts made •cooked• 

;BL=l if char ready 

;read the char 
iwant only control C 

ireturn BL=O or 1 

xor bl,bl I ret ichar not ca '"C 

111ov 1>x1rlr 
111ov dh 0 p_cnslbxl 
mov s1,u_conccb 
test si 1 ;;l 

check status w/out changing pf_raw 

;d_CUNCCB=O if no attach yet 
03AA jz cse_no 

cmp bx,c_attach[sll 
0JB2 j e cse_cl 

008/ 

06FC 
Oc!BB 

cse_no: 

cse_cl: 

Mov cl,t_dispatch I call osif 
mov ol, 0 I rel 

call constf 
test bl,1>1 I Jz cse_c2 

mav bl1l 

-
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-
C~/H l~MH6 t.1 SOURCE: CID.AR6 

l4Gl 
140'.J 
14U4 =03HU tiAC3CJ 
14U'> 
1406 
14U7 
140'1 
14U'J 
141 (l 
1411 
141Z 
1413 
1414 
141 '> 
1416 
I 417 
l'tl H 
141 'I 
14.::ll 
14ll 
14lt' 
l4U 
14L't 
l'tL'i 
14Lo 
14l7 
l 4L H 
14L 9 
14 30 
1431 
14Jl 
14Ji 
1434 
143!> 

= 0 3Pl:: 
= f) j(, 1 
=03f.4 
=OJC6 
=O.:>CH 

=OjCU 
=O.;Cl 

=0303 

=0.:104 
=030d 

;030() 
=030(. 
=OJOr-

=OJf 0 
=0Jt6 
=031'9 

=OJfO 
=OJfl 
=-OJFS 

=OJrC 

=0401 

=0404 

tfl2l02 
d0FArO 
129 3 
1703 
t9':i003 

l82EOl 
llfJFAH7501 

C3 

ll4DBHFl'I 
t:HJ03 

':i2 
i:Bl ()02 
511 

lE268ElE2EOO 
811171 F 
263A 16660014 
18 
s 3 
861E6800 
f-74122040074 
05 
!:85403dl03 

t8BC02 

58 

05E4 

035 9 
03Cll 
Olld 

06FC 
OJIH 

0303 
011d 

OSEF 

0408 
0408 

0't01 
0401 
0753 

- -
C5c_c2: 

moll 0.11 1 bl I ret 

;=======-==== 
dirio_entrt: :ftinction 6 
; ::========--= 

- read if Offh Jirect console l/o 
entry: tll Offh if reodlf 

0 f eh if stat us 
Ofdh if input 
ch<Jr to output 

Cret=O on not ready, else char> 
Cret=O not re3d or Offh if ready) 
(wait th~re is a character) 

e>d t: UL 01 Offh or character if status or input 

call rawlnit 
cmp dl,Ofdh 
jb rconout ;output Ol 

ja dfosts 
j lliP coninf ;OL=OFDhw get char 

diosts: iso1ne type of status 
call constf 
Cmp dl 1 Oteh jne dlocin ;!>L=OHht return status 

<liot: 
ret ;!IL=OFFh or Oh 

diocin: 
test bl,bl jz dial ;OL=Offht If char 9 conln 

jmp con inf 

;========;:::====== 
conwrlte_entry: ;write ltne until delimiter in U~• encountered 
;============== ;user function 9 9 delimiter set by function 110 

cwrl: 

cw_ tab: 

input: OX = buffer addr in u_wrkseg 

push dx 
call conirlit 
pop ux 

Push ds I mov ds 1 u_wrkseg 
mo11 dl,[bxl I pop ds 
cmp dl, u_dellm I je cwr_e 

push bx 
111ov bx,rlr 
test p_con•ode(bxl,pcm_rout I jz cw_tab 

call conoutf I japs cw_notab 

cw_notab: 
pop bx 

l4Jb 
14H 
J43H 
14J'J 
l't'tll 
1441 
1442 
1443 
14"4 
144':i 
1446 
1447 
1448 
144 ') 
14'.J(J 
14'> 1 
l4'>L 
14 !>'! 
14'>4 

=040!> 43EAtl8 OJEO inc bx I jmps cwrl 
=04'18 CJ cwr_e: rel 

- -
PllGE 3':i 

CCP}M:f,;z )...:O ...lL__I 
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CP/M A~MH6 1.1 SOURCE: CIO.A86 PAGE 36 

14'>~ 
1456 
14:. I 
14'>0 
14'>9 
1460 
1461 
146l 
1463 
1464 
14o5 
1466 
1467 
146!! 
1469 
14 ]ll 
14/l 
14U 
141:1 
1474 
141'> 
1416 
1417 
14111 
1479 
141lU 
14 <ll 
14Ul 
141J :I 
l4tl4 
1411'> 
141l6 
l 41J7 
l 4lHI 
141J'I 
J.4'JO 
14'H 
14'Jl 
14'J3 
14'.14 
14'.I'> 
14% 
14 ':17 
1498 
14'.19 
l!>OU 
l'>O l 
1502 
l'>U3 
1504 
150'> 
1'>06 
15()7 

=IJ409 8lF h'f74 06 
=040c 261Hll66600 
=C41::1 C3 

= 0414 .<:69A 11:6600 
=0419 Cl 

=-O'tlA 52 
=041B t8[}10J 
=041E '>F 
=041f 33C 0 
=0421 8!16F2? 
=O't24 cflOF 

=042<> 52 
=042/ t8'>CtC 
=042.i. 5F 
=04?8 881E68008A77 

l4 
=O't32 B8FFFF 

=043~ 1E268EJEZEOO 
=043U 8S~fl04 

0414 

·----------.-----------
d<>lfm_entrv: 
;=========== 

entry: 

return: 

iget/set output delimiter• user function 110 

DX OFFFFH if returning current delimiter 
else Dl = ne~ delimiter 

BL = deli•iter if OX = OFFFFH on entry 

cm;i dx, OrfrFtl I jz d_get 
mov u_deli11,dl 
ret 

ll_•1et: 
111011 bl.u_delim 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

rel 
SER.#-------

O'>EF 

0435 

;=:====;====== 
p_block_entry: 
;============:: 

en tr v: OX CU addr where 1st word is offset 1 

return: None 

push dx 
call conintt 
po;> di 
xor ax1ax 

2nd word Ls se~ment, ]rd word 
ls length 

; flX=PO address 

11ov bp,p_conmodeCbxl 
j111ps block_out 

;============= 
l_block_entry: 
;=::.=========== 

return: tcone 
entry: DX = CB addr whera 1st word is offset, 

2nd word Ls segment, 3rd ~ord 
is length 

push dx 
0096 call lstattach_entry 

pop df 
mov bx 1 rlr I mov dh 1p~lst[nxl 

11011 a11 1 0ffffh 
ij111ps block_out 

;SI -> CC8 or LC8 (in XIOS) 
block_out: ;~_wrkse~~OI -> user·s parameter block 

illll=list or console device nu•ber 
;~x = 0 if console, OFFFFH if list 

push ds I mov ds.u_wrkseo 
mo11 c11,ct>_lenCdil ;ex = string length 



- -
tPIH A~~H6 I.I SOURCE: CIU.A86 

1508 
150'1 
1'>10 
1511 
151L 
1:.u 
1514 
I 51 5 
l 516 
l '> 1 7 
l '> l ij 

l '> l ':1 
1520 
15Ll 
t5a 
15,n 
15L4 
l'>L'> 
15L6 
15L7 
15lll 
I SLY 
l 5Jll 
15Jl 
1532 
l'JB 
l 5J4 
153'> 
15J6 
1531 
1538 
153':1 
B40 
1541 
l '>42 
1543 
l 5't4 
154'> 
1546 
154 7 
1541J 
154':1 
l ')50 
1551 
15~! 

l 5!>j 
15'>4 
l!>'..o'> 
1556 
155' 
.L5!>tl 
1559 
15611 

=043t oB5J02 
=0441 8rHD 
=11443 lF 
= 0444 85C974.tA 

=01t4b l [bl Oii 
=044[. 81\15 
=0441) IF 
=044t 5557515350 
=O't!.>3 85l.07't05 
=O~~f l8C103tfiOE 

'l47L 

fl45C 
OBlb 

=045l. f7C504007505 0461 
=046Z lB;a02i:B03 06CO 

=O<t67 EBE907 0753 

=0461\ !>35B)9SF50 
=0461-' 47 
"ll4 7 0 t.2)6 0441! 

=0472 C3 

=0473 !>352 
=0475 t:B7101 O!>Ef 
=o04 7ll 5 !15 B 
=O't7A 33C9 
=047C l41F 

=O't7t: 1>0FC007404 0487 
=0483 3At l l't21 O'tA8 
=04111 lE268ElE2EOO 
=04tl0 8Al71F 
-=O't90 ilOE 2 7f 
=0493 3Al>Ol411 04118 
=0497 5 05 J '>3 ~ 

=0491< i:llt!602 0153 
=0490 t:8t10J 0681 
=04110 ':>li59S8 

b_loop: 

b_con: 

nb _nt: 

nh_nxt: 

b ret: 

...... 

;nov ux,cu_sei;Cdi] 
.ltll v clitCD_offloLI 
PO;> ds 
te,.t cx,cx I jz b rel 

push ds I mov ds1bx 
:iiov dl,Cdll 
POP ds 

;nx:oI = string start 

;test for zero length 

;0x:or -> string to prtnt or ltst 
;AX 0 if tu console = OFFfFH if to list 
;RP = p_conmode if going to console 

push bp I push di J Push ex I push bx I push ax 
test ax,ax I jz b_con 

call 

pop 
inc 
loop 

ret 

c4ll listf I jmps nb_nxt 

te~t bp,pcm_rout I jnz nb_nt 
call tabout I j•Ps nb_nxt 

conoutf 

ax I j)Op bx I pop ex I pop di 
di 

b _loop 

I pop 

;ra~ output •ode ? 
;test for ctrlP ? 

bp 

•==============:= 
conprint_entry: i~rtte line until delimiter or •ax 
;============o== ;mask Parity, do not check for ctrl chars 

cprt: 

cpr2: 

cprJ: 

input: DX address of buff er in u_wrkseg 
•ax characters CO=n~ max) 
delimiter character 

push 
call 
pop 
xor 
and 

cmp 
cmp 

llH 
BL 

bx I push 
coninit 

t>x I pop ax 
ex, ex 
aloOlfh 

dx 

: AH=max 1 AL=delimiter, 
; i; x = count = 0 

ah 1 0 I je cPr2 
ah 1 cl I je cpr_e 
push ds I mov ds 1 u_wrkseg 
mov dl,[bx] I pop ds 
<lnd til ,07fh 
cmp dl. 1:11 I je cpr_e 

push ax I push ex I push 
call conoutf 
call chk_ctrlP 
pop bx I pop ex I pop ax 

tiX->buff er 

bx 

-
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l!>t>l 
156l =04 AJ HC14J inc cl I inc bx 
1!>6J =O'tlo [f\0!> 0"7 t: jmps cprl 
l ~()4 =O'<All CJ cpr_e: rel 
l ';65 
15<>6 ;============== COP'til1GHT 8 1981. 1982, 1983 
156/ conre.1d_entry: ; redd a buffered console line DIGITAL RESEARCH 
1 5 c.ll ;::=========== 
156'J buffer=( max lenglht curr ;int length, buffer> P.O. BOX 579 
1510 PACIFIC GROVE, CA 93950 nn =O'tA9 52 pu:>h ,Jic 
1571.. =O'tflA t8't20J 05EF call coninlt 

SER.# 151 j =114AO 5fl pop bx 
1514 =O'tAt 53 read: push bx HSPJ : 1>1.1ffer offset 
1575 zO't.~f 8AH06 111011 <aloc_column[sll 
1576 = O'tfll 084405 aov c_strtcol[stl,al ; st art column = current column 
1511 =O .. P5 3301 KOi" DXtDK ;BX = character count 
157!1 
) '; 1 'I ;read neKt charac:ter, ex, tiX active 
l~llU =04117 !;; 3 rec;ednx: push bx 
}') b] =IH!lU c8Sfl02 0718 reddnO: call con inf ; AL, Bl .. char just read 
l!>!Jl =04Sll !lAJO 110V dl,di 
158 :I = IJ4Q[) ~ t3 pop bx 
l5l'4 
1'>85 ; Carriage Return 
15i:l6 =04flL 60FAOD7503 04C6 ClllP dl,cr I j n.z noter 
1 ';IJ l =O'<CJ 1:90901 05Cf eofre: jmp re a den 
J ';ij!j noter: 
15 ~':! ; line feed 
l '>9U =04C6 80F40A74f8 04() cmp dl,lf jz eofre 
15'Jl 
l '> '.ll t ryh: Backspacu 
l'J';/'-l =04Cu llOFA087513 04E3 cmp dl 0 ctlh I jn.z noth 
15'J4 =0401.1 O.llD37'ti:3 • 04'H or t>l,bl I jz readnx Hf not 1st char 
l '>'J'> :o04[)4 rF.C~Ba4406 d'lc bl I QOV alt c:_co l umn[ si l ;decre11ent char count 
1'>% =04!l'J uilHOC mov c_btmp(sil,al. ;temporarv hold 
15'J7 =0401.. 804C0402E960 0550 or c_flag[sil 1 cf_compc I jmp linelen 
B'Jtl 00 0550 
15')9 no th: 
1600 Rubout 
l6t1J 
160? =O<ti'3 80F UF7517 04Ff cm;> dl, r14i>ol1t jnz not rub 
1603 =04f8 OAB 7410 O'tFC or blti>l I j .£ readnx11 ;on Iv if not 1st char 
1604 =IJ4EC 5F)7 pop di I push di 
16ll!:i =IJ4ft IE2S!lEIE2E00 pllsh ds I 1110V d.s 1, u_wrkseg 
1606 =041'4 8A510l lf lllOV dlt lCdii-bK] I PoP ds ;make char= last char 
1607 =0-<tFll 'tfl dee bx ; dee char count 
161Jtt =04f9 [')flEOQ 05flA jmp rdechl ; echo, read next 
160'1 =O'tFC l•J.:.flff 0487 readnxx: jwp readnx 
1610 not rub: 
1611 Control [ 

16ll 
161::1 =O'tff llOF:\057516 o;tA Cini> Jl,ctle jnz note 



- - - - - - -
C~IM A~~d6 1.1 SOURCE: CIO.A8b Pi\GE 39 

1614 
11\l'> =lb()'t "3 r>u sh bx 
1616 =-0'>0'> J20')t.fl4'l02 075..1 fnf)\J •Jl, er I Cctll conoutf 
1611 =- 0 '> 0;; r120 .\!: 8 44 ll2 0753 r:1ov Jl,lt I call conoutf 
16 l Ii ~n5rlt' <.64 4 06 on roov c_column(si] 1 0 
16 l 'I =0'.>l.l C6440500 mo v c_strtcolfsi] 9 0 
16.!U =0'> l/ i.:9'lf;fF 04118 jmp readnO 
1621 note: 
16ll Control x 
1623 =0'>1A tlOF.\ 187520 053F cm» dl,ctlx jnz notx 
16£4 =U:.lF tltJt405 b<Jckx: mo11 altc_strtcol[st] 
16.c:'> =0'>2l 3A4406U04 052ti cmµ 3l,c_column[si] I jb b11ckxxx 
1626 =0::.2 7 3 JI) Ill:: R 01 O'tH xor l>x1bx I j mps readnxx COPYRIGHT o 1981. 1982, 1983 1627 =0'.>21l IJ20 81:82302 010:>3 backxxx: mo11 altctlh I call conoutf 
16.: fl "'o'> :rn d220f!l1:=02 015J 111011 dlt . . I call con out f DIGITAL RESEARCH 
l6l'I = ():>];. fl20!ll81902 0753 lll'lll dl tCtlh I call conoutf P.O. BOX 579 1630 -"0'>3A F 1:4C 06 Jpc c_column[sl] 

PACIFIC GROVE, CA 93950 16 .i l = 0'.> jj) E!lf O 05Jf j !lll)S backx 
ltd? ~ notx: 

SER.# 16JJ Control u 
1634 =0'>3f 80f A 157.5 07 054ll Cm~ dl,ctlu I Jnz notu 
l6J'> =-O:>'t4 (89)01 ObB Cilll crlfp 
1636 =0:.47 5flE: '.l63FF 0 4AI: pop bx I jmp r~ad 
16.31 no tu: 
16 3tl CONTROL R - redra111 line 
Hd'I =0'>4ll IJOFA127550 0'>110 cmp Jl,ctlr jnz no tr 
1640 =0550 51tl:l9001 06t4 lln~1,,n: µush bx call crlfp 
1641 ;print buffer on screen 
164t =Oj54 593301\ pop Cit I xor bx, bx 
164j =0557 OAC974JC 0 '>77 reµO: or cl,cl I jz repl 
1644 =0'>5u SFS 1 1>op di I push di 
16't'> =0!>50 1E268FlE2EOO µush ds I mov ds1u_ .. rkse,i 
1646 =0'>63 4'3fH9 inc bx I dee cl 
16'11 =O:i66 8A51011F !DOii dl1 J[dHbxl I pop ds ;JL nxt char 
lb'ttl =0'.>6A 8AE'i51 mo11 ch,bl I push ex 
16't'I =056() tBHOl 061H call ctlout 
165U =0570 '>9.!700dAOO pop CJ( I mov bh,O I mo11 bl,ch 
16'>1 =0:>7'> ERE 0 0557 jmps repO 
1652 =0577 F6440402 rP.pl: test c_flag[sil1cf_compc 
16 ';ij =0'>7B 5314lC osu push bx I Jz 1_22 
i6~4 =0'>7t ll06404FO ;ind c_fl<11J[siJ 1 not cf_compc 
16'.>5 =0582 811f>lt0C811C4 moll ahtc_bt111p[si] I mo11 al 1 ah 
16'>1> =0'>87 3A4406 backsp: cmp .il,c_column[sil 
lb~I =0'>8A 721E 05U jb 1_22 
16:>d =058!: 2Ai.406 sub altc_coluinn[sf] 
16 '>'I =058.- OAC07417 0 5.1\A or al, al I jz l_ 22 
l6bU =0'>9.'> :iO push ax 
H6l =0'>'14 020Btl:luA01 075 3 Ill 0 II di ,ctlh I ca 11 conoutf 
1662 =0599 U220L88501 0 753 moll dl, . . I call conoutf 
166j =0'.>'lC: tl20Bt.8tl001 0753 mo11 dl 1ctlh I call conoutf 
l6t.4 =0)!\3 58FECCUAC4 pop ax I dee ah I mov <1ltah 
1665 =0'>!.8 Enl!l 0587 Jmps backsp 
1666 =05AJ.\ [903ff 0488 1_22: j IRP re<JdnO 



1661 
166H 
J66'J 
16111 
1671 
16U 
16/j 
16/4 
161'.J 
1676 
1617 
16 l!l 
161 'l 
lbllU 
ll!l l 
161U 
161J3 
16ti4 
160'.J 
16ll6 
16117 
16tl'i 
1689 
16'JO 
l6'Jl 
l6'J2 
16'.11 
) 6')4 
16<J'.J 
J 6'16 
16<J1 
16'Jfl 
l 6'1'J 
1700 " 
1701 
1702 
17J.1 
1704 
llU'.J 
llU6 
1707 
1708 
l 71) ') 
1110 
1711 
1712 
17LI 
JI l't 
171'.J 
1716 
1717 
l71H 
l 71 <J 

=05At 5FS7 
=O'.Jr.O 1(26B[IE?EOO 
=n'.Jfl6 6d51011F 
=G'.JPk 5JEBf-30V5B 
=O'.JRr 5FS7 
=05Cl 1El68ElELE00 
=O~C7 3A1Dlf7303 
=05CI.. !>3EROB 

=O':>Cf '.JF 
=O'.JOO ll26BE1E2EOO 
=0':>06 81l5,J01 IF 
=OJDA U200i87401 
=OjllF (.6440600 
=O'.JC:; CJ 

=O:>F't IJP.1~6800 

"O:>E!l tll'tF064000 
=O':>fO i.:fl0':} 
-

=05!:t' Bll1E6800 
=O:>f; 81{,706Ufff 

=O:>f8 8A7720 
=05F!l L68BJ66200 
=0600 85f(,7405 
=Oo04 391C 
=r'Jb'lb 1501 
~06011 C3 

=0609 5352 
=060U E8tl~fA 
=0601: 51158 
= 0610 C3 

no tr: 

rdecho: 

06Pl rdecht: 

05f F 
OSAA 

0753 

05FIJ 

060'} 

0609 

00!\2 

rawlntt: 
;-------

conintt: 
·-------

ninit: 

"ttach: 

echoc: 

lll other characters 
inc l>K 
µop ul push di 
push ds I mov ds,u_wrkseg 
mov l(ditbK],dl I pop ds 
push bK I call ctlout I pop bx 
pop di I push di 
push ds I mov ds,u_wrkseg 
cmµ bl,[diJ I pop ds I jae readen 

push bx I jmps 1_22 
End of Console String 

pop di 
push ds I mov ds,u_wrkseg 
uov 1Cdil 1bl I pop ds 
mov al,cr I call conoutf 
mov c_columnCsil10 
ret 

'11011 tu,rlr ; turn 
or p_flag[bx],pf_raw 
J111ps ninit 

entry: DL char if called by 

on raw 

output 
eKi t: Otl console device number 

BX RLR PO - raw flag turned 
SI cca owned by C<tlling PO 

lllOV hx,rlr ;turn off raw 
and p_f lag(bxJ,not pf_raw 

mov dh 1 p_cns(bxl 
110 II si,u_conccb 
test si 1 si I j.z attach 

cmp c_dtt<1chCsiJ,bx 
jne ,ittach 

rel 

exit: SI=CCB 
BX,DX preserved 

push !u I push dK 
call conattach_entry 
pop Jx I pop bK 
ret 

flag 

roi.tine 

oti 

fla~ 
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CP/M ASM~6 1.1 SJURCE: CI0.~86 

1120 
1 7 ll 
1721' 
172 i 
17L4 
172!> 
l1L~ 

11lf 
1121! 
l 12 9 
11JU 
17.ll 
173? 
17H 
1H4 
17 J5 
1136 
l 7H 
l 131! 
17 3'J 
1740 
I f 't 1 
1 74/ 
l14J 
l 7't4 
114~ 

1146 
I 7't 1 
L 74li 
114'.I 
11511 
17!>1 
17!>.!' 
ll!d 
l/!>4 
17!>5 
1/56 
l 7'.J' 
1 l:>ll 
17.5 9 
l 760 
llol 
l 762 
1'63 
1164 
1765 
1766 
1767 
l fo!l 
176'1 
1710 
l 711 
1712 

=0611 IJOFl\007412 
=0610 80rAOAHOO 
= 0610 80f-AO'H408 
=062li 80fA087403 
=0625 80f ~20 
=062tl C3 

=0629 33D!HICC8 
=0620 26fr.J62EOO 
=116]l ..:61Ul[ 00 
=0630 i:8311FE 
=0639 268F062EOOC3 

=116JF b7()1)fl320 
= 0643 8CO ll EBE6 

=0647 f6440't027511 

=0640 i:8010J 
=0650 il0lf61)00 
=06:.4 t-74 7 220400 
= 065';1 7503 

0628 
0628 
0628 
0626 

; -----
ch.eek 

retO: 

prcsmsg: 
;-------

if ch~r.Jcter 

in;iut: OL 
J'i = 
SI = 

1 s grdphic 
chJracter 
console II 
CC•3 addrP.ss 

~utput: carry set if not graphic 
JL,011,SI p<1ss through 

cmp dl,cr I je retO 
Cmp dl, It l je retO 
cmp dl,tat> I je retO 
cmp dl,ctln I je retO 
cm,. dl, . . 
rel 

print string in Code Segment 
input: OX->null terminated string in CS 

xor bAtbx J mov ax,cs 
prstr: push u_wrkseg 

111ov u_.,rkseg,ax 
0473 call conprint_entry 

pop u_wrkseg I ret 

prna1ne: 
;------

print name 
input: OX->B char na•e in OS 

111ov bh,8 I mov bl.· • 
0620 aov iUtds I J•ps prstr 

065f: 

0753 

065t. 

conout: 
;------

compute chdracter position/write console 
Input: Jl character 

'.Hi console I 
SI ccb address 

output: Jl character 
011 console I 
SI ccb address 

ocheck tf only calculating column position 
test c_flag[siJ,cf_compc I Jnz compout 

iwrlte the character, then compute column. 
call conoutf 
111ov 1.1x,rlr 
test p_conmodelbxl,pcm_rout 
Jnz co_np 

- ..... -
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CP/~ A~Md6 1.1 SJURtE: CIO.M86 

11n 
1774 =0656 c8l900 
111~ 

177f. 
11 ll 
11 Ill 
117'> 
17110 
l Ill I 
l Hll 
Hid 
17 U1t 

l 7tJ~ 
l7ti6 
l1t1 I 
17tlH 
l TH'J 
17YO 
17'.1 l 
l 7'J2 
l ,.lJ 
17';14 
17';1~ 

17% 
17'.1 I 
JHll 
11 'J'J 
1801l 
lllOl 
l81l2 
181Jj 
11104 
lllfl~ 

1806 
l llU 1 
lllUH 
180'} 
11110 
1811 
1812 
lll13 
1814 
181!> 
1816 
1817 
HI lfl 
l 11 l '1 
1 fl<'O 
l 1121 
l!!Ll 
1823 
11114 
1fl.i5 

=065L i:IH406 
=0661 OOfA7f7410 
~0066 fECO 
=0~60 dOFn207316 
=0!>6D HCB 
=Oo6f- OACO /410 
=0~73 80FAD87504 
= 06 Hl fECRE 807 
=067C ll0FA007502 
=0681 b0110 
=-0683 1:184"06 
=OC>ll6 C3 

=068/ tlBHOE 
=068A A90002 
=0690 7421 
=068f A90001 
=0692 751C 
=0694 8114404 
=0697 AB20 
=0699 7406 
=Oo9d B064040t= 
=06'11- LbOF 

=Ool\l 5255 
:.06AJ 8A1'tUll 
=O"A6 ilOFEFF 
-=06,\9 7403 
=Ob A ti I: 86'.)01 

=06/\.l 5f:5A 

06'17 call chk_ctrlP ;printer echo handling 

;compute column position 
coi;ip~ut: 

mov 
0683 cmp 

altc_columnCst] 
dl,rt1bout I je ccret 
inc al 

0683 

0683 
067C 
061U 

cmp a1,· • I jae ccrat 
dee al 
or al1al I Jz cc~et 

0683 notbs: 

cmp dl,ctlh I jnz notbs 
dee al I Jmps ccret 

cmp dl1cr I jne ccret 
mov al10 

06RO 

06!10 

06Al 

06BO 

06AE: 
OlllU 

ccret: 'llO v 
ret 

c_colL1111n[ s lJ, al 

chk_ctrlP: 
;---------

Entry: SI=CCB address 
OH=console devic• number 
OL•character just sent to console 

Extt: SJ,OX preserved 

Echo the character to th~ printer if the ctrlP flag is set 
in the CLB 1 and the ctrlD flag is off, and the cf_bufp 
flag ts off. Cf _bufp ls set when we send a character 
to a VOUJ process when w~ are a background buffered 
console. The VOUT proce~s decides whether to send the 
character to the screen ~hen it purges the buffered output. 

mo~ ax,c_state[si] 
test ax 9 csm_ctr1P 
jz cp_ret 

test ax 9 csm_ctrl0 
jnz cp_ret 

mov al,c_flagCsl] 
test al 1 cf_bufp 
jz cp_llstit 

dnd c_flag[si] 1not 
jn1ps cp_ret 

cf_bufp :turn off the flag 

cp_listit: 

cp_ret: 

push dx I push si 
mov dh,c_mimlc[si] 
c111p dhtOf fh 
je cp_no 

call listf 

pop st ! pop dx 

;mimic = Offh if 
;PIN turned off •p 
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- -
LP/~ ~SMH6 1.1 SJURLE: CIO.AR6 

lllLo 
ltL~ 7 = r, 6 i' U C 3 
llllfl 
l d.:. <l 

J HJO 
lHJI 
l.Hl 
l !lJ .~ 
lUH 
PU'> 
l H:lb 
18H 
l !I l 8 
1 H .i'~ 
l H'tO 
lfl<t I 
l f14l 
1H43 
lll 't4 
l d4'> 
l!l's6 
l H't 1 
IH41l 
l ll4 <} 

l 8:>0 
Ul51 
IH 57 
l'l'd 
ll.b 1t 

185'> 
111'.>6 
lHH 
I H'.>11 
111:>9 
l ll60 
lll6 l 
l116L 
1Ho3 
l tt64 
l Ho'> 
Ul6o 
lll67 
lll61! 
l t16'J 
1870 
1811 
Hill 
I!ln 
18/4 
l ll l '> 
lHfb 

=Oidl 
=Oollo 
=Oof\L 

=Oof.O 
=06('.> 

=06C8 
=06f.A 
=ObCil 
"060 0 
-=0604 
=0606 

=Ob07 
=ObOO 
= 0Si.:3 

l:A501;f73011 
'.>2G2Ht88BFF 
5M>JCA40 

!10fi\O'H403 
E:97 FFF 

82l0 
E:8Hff 
8t4406 
L40775f6 
1.\20 9 
i: 3 

~20? OOE86AFF 
t120U865Ff!">A 
L3 

1877 =06E4 d223~85EFF 
187~ =06E9 f8E~FF 

0611 
()647 

06Cll 
06H 

0647 

06CA 

0647 
0641 

0647 
0607 

- -

ct lout: 
; ------

SA.nd crRL chJracter with possible preceding up-arrow 

tao out: 
;------

expand 

tcibl: 

tilbO: 

rP.t?: 

er l f: 
i----

crltµ: 
:-----

in~ut: JL character 
[)fi = console ii 
SI = ccb address 

output: OL,1)11 = character1console 
SJ ccb a<.ldress 

c11ll echoc j ae ta[)out 
Push dx I mov dl.ctl t call con out 
pop dx I or dl.~Oh 
; jmp t about 

tab:;. to console 
input: OL character 

OH = console 
SI = ccb address 

out rut: DL,Ofl : char.console 
SI = ccb address 

cmp d l, tab I je tabl 
jlllp con out 

mo11 dl, . . 
call c->nout 
mov 111 1 c_col1.1mn(stJ 
and al,lllb I jnz tabO 

mov d l tt ab 
ret 

pu!>h dx I mov dl 9 cr I call conout 
11011 dl,lf I ca 11 conout I pop di( 
ret 

print 11, cr 9 

then print • 
input: 

If for ctlx. ctlu. ctlr functions 
• until NP. are ~t strtcol (starting 

DH console 
SI ccb address 

output: OH console 
SI ccb address 

mov Jl,'11" 
Cilll crlf 

call conout 

column> 

- -
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LP/~ ASPN6 l.I SJURCE: CTU.A86 PAGE H 

l IJ I 'I 
1 !ltl•) =Obt:C u220 mo~ Jl, . . 
18tl I =ll1>C:t 8.V,41)6 crlfpfl: iiiOV d l , c _col um o( :> i J 
urn 2 =06f 1 JA44051305 06FJ crnp 4l,c_strtcollsil j <1e crlfpl 
l 8ll3 =OoF6 t:S4 ffHflF3 0641 call conout J j rnps crlfpO 
1884 =06FO L3 .:rlfpl: ret 
lH<J':> 
11Hl6 
1 !Ill 7 XIJS CllAii~.C Tl:R IIO !NHR"r.Lc 
llJJH COPYRiGHT © 1981, 1982, 1983 
1 !ltl'J DIGITAL RESEARCH 1 !1':1(.1 
l ll'Jl XIJS CONS TAT CALL P.O. BOX 579 
l 3'Jl PACIFIC GROVE, CA 93950 
1 wn entry: Oli console ' l 1i'J4 SI ccb address SER.# l '.!') ':> returns:Ofi console ' ltl'J6 SI ccb address 
l ll'J 1 AX BX = 0 if n3 char. = OfFH if char ready 
1 H~ 'I 
1 H'.l'.I const f: 
19011 =06FC 3Al>'t700 cmp dh,ncns ;tf not vc goto XIOS 
l <JO l =0/00 7205 0107 jb c:>t_vc 
l 'lO 7. =0702 llOO!J IDOV al1io_const 
1 '103 =0704 t.917()1 O!lH: jmp go dos 
l'}U4 cst_vc: 
190':> =0101 BB xor i>X 1bx 
19u6 =0709 3d5C 07 cmri c_nchar[slltbl 
1'107 = lJ 1 nc 7506 0116 jne cst_true 
l'JOH =O Tilt. dS1Cl2 < lllOV df,c_vinq[sil 
l 'JU'.I =O 111 395iH6 cmp i:i_111s gent (J l l, bx inumber of chars In type ahead 
iq10 =0114 740l 0718 je cst_ret ;queue 
1911 cst_true: 
19!2 =07lb tl3FF lilOV lll10ffh ;char ready 
1 'J l 3 cst_ret: 
l 'll 4 =0111l dAC 3 inOV al, bl 
191) =011~ C3 ret 
1916 
l 'Jl 7 
l'llH XltlS CO~lN CALL 
l '.11 '.I 
l 'lll) entry: Ott console II 
l 'lL l SI ccb address 
192? returns:Olf console • 
l 'lL3 AL BL = charac~t er 
1 'll'• sr ccb address 
1 'lL':> ; 
1'12.b conlnf: 
1 'J27 =071tl 3!364700 cmri dh,ncns Hf not vc goto XIIJS 
1921::1 =07 Jf 7 205 0726 jb ci_vc 
1 '.12 '.I =II 121 !1001 mov al,io_conin 
1 'IJO =0723 t9F800 081t jmp goxios 
l 'l .i 1 cl vc: 

--



- - - -· - - -
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1932 
19JJ 
l 'J j 4 
19 J'> 
19.16 
l 'HI 
l 'J j 'l 
193'J 

l 'l ~" 
l '14 l 
l lJ<f 2 
l 'l4 1 
19"4 
194:.0 
l 'h6 
1941 
l'Htl 
l '14 9 
l<J'>U 
l 'J !> l 
l'h2 
l'J~d 

19'>4 
19~'> 

1956 
l 'l., 1 

=O 126 
=O/?~ 
=fl/ LC 
=ll72i 

= rJ I JL 
=O 73:> 
=Ol"H 
=07 Ju 

=0/JL 
=O 73L 
=O 741 
= 0144 
=O /4 7 
=074A 
=-0/40 
.:0750 
=0752 

= 

l 'l!>ll - -
l'.i., 9 
1%0 
1'161 
1 %2 
1%3 
1'164 
l 96'> 
l 'J&6 
1 ':16 1 
l'Jbll 
l Y6'l 
1910 
}<) /l 
1972 
19B 
19/4 
1975 
19/6 
l'HI 
19 /ll 
197 'J 
l 'ltlfl 
l 91l I 
l 'Jt12 
)9(J:i 

1 'Jll4 

"'015J 
=0757 
=075'1 
=0758 

=075L 
=0760 
~0763 

=076'.> 
=0768 
"-076J 

=076[) 
=0770 

=ll 172 
=0114 
=0171 
=0179 
=017(., 

=077f 

t101::0100 
750f> 
6'lJ 300 
ldll~30 

tlll'>C:ll7 
IL\C3 
C.644 0700 
CJ 

5253 
llfl4H2 < 
tl'HHA 
1:104407 
8944lf 
805418 
t83ff'l 
:ibA 
C3 

3AjS4700 
720'> 
llOO? 
1::9(;000 

9CF4 
SP,440[ 
ilfl)il 
25F7FC 
300200 
16 J,= 

3fl0100 
7412 

5?~6 

605424 
BJ09 
b'll2U.? 
128081"9 
!-JES A 

en;> c_nchar[si J,O 
on2 jn.? ct_<;otc 

n1ov CK1f_qread 
one call csi_rea..iq 

cf_gotc: 
!llOV ol 1 c_nchar[sil 
:llOV ,iJ,bl 
i110V c_nchar[.>11 10 
ret 

csi_reudq: 
jJUS h dK I push st 
mov aK1c_vinq(si] 
mov c_qpbqaddr[sil1ax 
lea ax 1 c_nchar[sil 
GIO II c_qpbbuffptrlslJ,ax 
lea dx,c_qpbflags[stl 

0087 ca 11 o:;if 
POP sl I POP dx 
re t 

XIOS CONUUT CALL 

entrv: l) tl console • OL character 
sr cct> address 

ex l t: '.lH console fi 
SI ccb address 

conoutf: 
c111p dh,ncn:; ;if not VC goto XIOS 

COPYRIGHT e 1981, 1982, 1983 
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075E jb co_vc 
mov al1io_conout ; console nu111ber 

Dille Jap goxios ;control C could hang u" t~ls 
;hardware, should handle similar 
:to ~trtual screens 

co_vc: 
push f I cl i 
MOV ax,c_state[sil 
;nov bX1'lX 
and ax 1 not(csm_ctrlP 
cmp <1K12 

07AC jbe co_getconout 

+ csm_ctrlO + csm_noswttch) 
;O=foregroundtdyna111ic, l=foregroundt 
;buff ered1 2=backgroundtdyBamic 

0784 

0031 

cmp ax 1 csm_buffered + cs111_backyround 
je co_buffer 

Push dx I push si 
lea dK, c_usleepCsi] 
111011 bl 1 ps_ciowail 
mov ex 1 f _sleep 
ca 11 o s if 
pop sl I pop dK 

sleep oB all other states 
and wait for the PlN or 
VOUT to wake us up 

- -



L~/M A5Mh6 1.1 SJU~Cf:cc1a.~e6 

flliiiil 

l 'JbS 
19!16 =-0181 •}I) 

19U1 =07A£ lBOA 
1 'Jbll 
l'JHq 
l<Jqo 
l 'J'Jl 
1 qn 
l""'J 
19:14 
l 9'JS 
1 9 'JI> 
19'.11 

=0784 90 
:1)7:'1:.. 1101tC0430 

=018'J bll44H 
=O/BL b944111 
= 0 lllf 804420 
=Ol'.ll 119441[ 
=079; 5756 
=07"17 32F~ 
.:.Ol'.l9 119S4l0 
=079(. ll05UB 
= 0191" 896BOO 
=07AZ t:Bt.?f8 
=01rs 5EH 
=01117 806404Cf 
= 01 Ari CJ 

=OJAC f1C30001 
=OlllO 1402 
=0732 90C3 
= 

=07P.4 f6H0408 
=07B!I 1413 

=OlAI\ S25~ 
=07RC 80H22 
=07Bf- eJJ9 
=07Cl ti91202 
=07C4 t8COfB 
=07C7 5HA 
=07C9 90 
.:Off.A E99lff-

=OICD 804C0408 
=0101 90 
=0702 8fllE6800 
=0106 f-f 1106 

. 

19'Jll 
l 9'J'J 
.:.ooo 
LOOI 
LOOl 
LOU.:l 
lOO't 
LOO!> 
£006 
lOOI 
£001l 
lllll<J 
L010 
lOll 
l012 
LOU 
2014 
201!> 
llll6 
2011 
LOl!l 
lOl'J 
2020 
LO it 
20.:.L 
LOL3 
£0£4 
2!'2S 
LOL6 
L0l1 
21121! 
LO''J 
lOC,O 
.L 113 l 
LO.:ll 
lOfl 
lOH 
t.OJS 
.LO.:lb 
2031 

=0709 814F060002 
:0701; 53 

~ ~ ...... 

popf 
075i: jmps co_vc :start overt state could 

:havo? chaRged 

co_buffer: 
po.>f 

;virtu<tl Console is in soae type of buffered state.-------------------------------. 

or c_fla;JfslJ,cf _vout+cf_bufp 

0087 

07CO 

mov ax1c_voutq(sil 
mov c_qpLqaddr[slJ,ax 
lea ax,c_qbuff[sll 
mov c_qpa~uffptrCsil1ax 
push dx I push st 
l(Or dht dh 
mov c_qbuff[siJ,dx 
leJ Jx,c_qpbflags[sil 
nov cx 1 f_qwrite 
call osif 
pop st I pop dx 
and c_flay(sll,not cf_vout 
rel 

co_QetcoRout: 
test bx,csm_ctrlO 
Jz co_cbltsget 

popf I rel 
co_cbitsget: 

test c_flag[sl],cf_conout 
jz co_gotconout 

co_conoutsleep: 
push dx I push sl 
lea dx, c_cosleep[siJ 
mov bl, ps_ctowait 
11ov ex, f _sleep 

0081 call osif 
pop st I pop dx 
po pf 

075t: jmp co_vc 

co_gotcoRout: 
or c_flagCsil, cf_conout 
po pf 
mov b111rlr 
push p_flag[bx] 
or p_flagCbxl9pf_tempkeep 
push bx 

..... ~ .- --1 ,zc- 1 ....... ~ 

;allow interr~pts 
;VOUT we are writing a asg. 
;If we s~itch screens, and VOUT 
;just finishes purging, vour 
;will wait for this aessage. 
;rurn on cf_bufp so we don•t 
:echo to the printer lf ctrlP is o 

;points to 2-byte •e~sage 

IDL = data, DH = data MSO type (0) 

:tell VDlT we•re done writing 
:message 

;6)( "" ccb.state 
:ta•ous racehorse 
;ctrl 0 byte bucket 
:output ls going to XIOS, 
:ensure no other process 
lls in XI~S console output code 
;for this screen 

;start over, state 
;could have changed 

;set XIOS conout •ownership• flag 
:allow lRterrupts 

;save fla,Js 
:don•t allow abort 

~ ..... ~ ~ "- --. 
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CP/M AS~d6 I.I SOUQCE: cr~.A86 

.::()jf! 

lO :l<J 
L040 
L 041 
2042 
LO't 3 
20't4 
2U't'> 
l046 
!.041 
L04>J 
LO't'I 
2U'>t1 
LO'> 1 
£0'>2 
LU'>3 
Lll'>4 
LO'>'> 
20'>6 
LO'>f 
20'>1:1 
20'>'J 
L060 
206I 
206 2 
<:Obj 
20b4 
lOt.'> 
LO&b 
206 / 
l06>l 
20&<J 
LlllU 
2011 
£072 
207J 
20/4 
2075 
20/6 
zon 
2071:1 
2117<J 
LOtlO 
208 l 
20tll 

= () ltlf 
=O 1 i::<' 
= 07 E '> 
:.Q][<J 

=07EU 
=07fl' 
=07fl 
=07F4 
=-01:-'6 
=Off9 
=OTFC 

=OTFlc 
=07ff 
=OdfJ4 
=Oo07 
=OtH19 
=080£ 
=OtllO 
=ObI2 
=081'> 
=O<Hd 

=Ol:llA 

=OBJB 

=0811.. 
:.OIJ20 
=Otl?4 
=Ot121 
=ObZ<J 

i.>80200 
i:.83900 
!lf16404i=7 
tl37G2200 
140 F 
525 6 
fl913il2 
H30 9 
80H22 
t:BB:Jf 8 
5ESA 

Sll 
fH 706t1000 
Sf4 7 06 
7411 
8Hr-!i6tl000 
525!. 
33)2 
fl9!Ji=OO 
d6FF8 
'>ES I\ 

Cl 

B80400 

:>2'> b 
a ~c ftB ~06 
E8f>Sf8 
'>E5 II 
c.) 

1i1ou <lx 1 io_conout 
OiH1: call godC>:> 

dnd c_flag[siJ, not cf_conout 
cmp c_cosl~ep(siJ,O 

07Ft je co_nowak~ 
push dx I push si 
mo11 cx, f _wakeup 
mo11 bl,ps_ciowait 
lea JK,c_cosleep(sil 

OU81 call osif 
Pi>P si I pop dx 

co_nowak~: 

p ~..i bx 
test p_fla~[bxJ 1 pf _ctlc 
pop p_flag[laJ 

OlllA jz co_xrel 
or p_flag(bx] 9 pf_ctlc 
push dx I push sl 
xor dx,<1x 
mo11 cx 1 f_termlnate 

0~87 call oslf 
pop sl I pop dx 

co_Kret: 
rel 

XIOS L!Sr OUT CALL 

entry: l)H console ' OL character 

li stt: 

woxios: 

SJ ccb address 
exit: 1.lli console ' SI ccb 

11011 ax 1 io_list 
;jmps JOxios 

Push dx I push si 

address 

i1011 cl,dl 1 11011 Jl,dh 
0090 call xiosif 

pop si I pop dx 
ret 

- -
;x1n~ function number 

:wake anv process ~anting ~IOS 
;test here for faster output 

;process address 
:was AC typed 1 
;restore PD flags 

;returns here if keep flg is on 

; Cl char, OL = device 

- -
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CP /II ,, .:)11 !Jf; l .1 )1UflCf: CICJ. A36 PAGE "0 

LOlJJ 
<.0b4 ..?j ec t l include µat ch. COL' 
L08!1 '*********************•······························· ZIHJ6 ; * 
LO<JI •• f'ATC!f ,.Rf. A 128 bytes lona 
LC oil •• 
l fld ') i*****************¥··································· LOYU 
;: OY 1 µa tel;: 
LO<J~ ;082il 90'} 09 090)091) nop noµ noµ nop nop nop ;OO-Of 
L(l'd =08JO 909090909090 nop nop nop nop nop nop 

COPYRIGHT© 1981. 1982, 1983 L(l<:i4 =Otl3o <JO'J091l90 no» noµ nop nop 
LIJ'J!J DIGIT AL RESEARCH 
L()'J/) "'OtUA <JO'JO<Jll909090 nop nop nop nop nop nop ;10-lf 

P. 0. BOX 579 2097 =Od4ll <JO'IO':l0909090 nop nop nop nop 110P nop 
LU':lfl -"01140 '.10109090 nop noµ nop nop PACIFIC GROVE, CA 93950 
Zll9'l 
LlUO =Ot14;i 909090909090 llOP n C>p nop nop nop nop ;20-2f SER.# 
ZlUl "0850 '109090909090 nop nop nop nop nop nop 
LlUL = l'USo ':)0909090 nop OC>p nop nop 
Ll03 
.:'.}(,4 =OdSA 909090'109090 nop nop nop nop nop nop ; 30-H 
,( l 0'> =Od60 10'10)0909090 nop noµ nop nop nop nop 
LlOo =Otll>o 90':l09090 noo noj.) nop nop 
UU7 
ltUH =ud6;1 909 O'ol 0909090 nap nop nap nop llOp nap H0-4f 
Z lll'l =O!J70 909090909090 nop nop OC>p nop nop nop 
LUO =Oll76 9 (I'} 0 91} 90 nop nop nop nop 
211 t 
LllL =O::J71t 909090909090 nop no;> nop nop nop nop ;!>0-5f 
ill) =088U 909090909090 nop nop nop nop nop nop 
Lll 4 =Oa86 '.10909090 nop noµ nop OC>p 
L11~ 

Lllb =Otllli. 909090909090 nop nop nop nop nop nop ;60-6f 
211 / =Od'lO 90')0'}0909090 nop nop nop nop nop nop 
LI l !l = 0tl'J6 9090':1090 OOj) OOj) nop nop 
2119 
LI 211 =Od'l~ 909090909090 nap nop nop nop nop nop ;70-7f 
.:. lL 1 =OdAO 91l'l090909090 nop nop nop nop nop nop 
<'.122 =08.~6 90909090 nap nop nap nop 
<'IL] 
Zll4 

-



- -
L~IH 1SHH6 1.1 ilURCE: CID.~3o 

LIL'> 
Ll26 
L12' 
Ll.dl 
.!IL'I 
LI JO 
21.; l 
£132 
L133 
(!134 

2t:l'> 
Ll .>6 
2LH 
L \j fj 
ZlJ'l 
214 fl 0060 
2 l't I 
21'12 " 
d4i 
i. l't4 
2H'> =0000 
2146 
2!41 
Zl'tll =0002 
21 '•'' ;1)004 
21 '>IJ =00116 
£151 00 0007 
L l '>2 =0001:! 
21 '>] =OOOA 
Ll'>4 =OOOC 
21'>5 =0001:. 
2156 =0010 
21 ':>f =0011 
215!1 =0012 
21 '>'I =OlllA 
Ll6fl 0019 
LI6J 
Llo? 
<'.)6j 

2164 =OOlh 
i16'i =OOIL. 
ZH:6 =OOH 
2161 =0020 
Zl61l =0022 
216'J =0i)?4 
21 ro =0020 
2111 =002tl 
2112 =OIJ?A 
£1Jj =002C 
21 /'t =OO?t 
LI 75 =0!)30 
LI 76 =llOJ2 
LI II =0034 

- - ....... -
eject t include uda.fmt 

;**************••••••••*•••••*****•··················· 
; . 
;* User a~ta Area - The User Data Area is an 
;• extension of the process d~scriptor but it 
;• tr~vels with the user. It contains info 
:• that is needed only while in context. 

•• 
i* 
; . 
i• 
; . 

~hlle in the operating system, The Extra 
Se1ment reaister Points to the be?inning 
of tne User Data ~rea. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ud_lnsys 

; this 
u_ dma_ of st 
u_dma_se,;. 
u_ f unc 
u_searchl 
u_searcha 
u_sec. rch<ib ~ se 
u_ dent 
u_Jblk 
u_error_111ode 
u_.nul t_cnt 
u_of_pass .. ord 
u_pd_cnt 
udC1_ovl_len 

60h 

1 ; arg to dispatch 

area overlays part of BOOS 
rw 1 
rw 1 
rb 1 
rt> 1 
rw 1 
r., 1 
rw 1 
rw 1 
rb 1 
rb 1 
rl> 8 
r I> 1 
eQu (offset 

ROOS dma offset 
BOOS dma seg11ent 
actual function number 
BOOS search len1th 
BOOS search FCB offset 
BOOS search user's seg•ent 
BOOS directory count 
BOOS directory l>lock I 
BOOS error 11ode 
BOOS 111ulti-sector count 
BOOS default password 

; BOOS process count 
$)-(offset u_dma_ofst) 

t!O j of oll~rlay ared 

u_in_int 
u_sp 
u_ss 
u_.:;>< 
u_b" 
u_cx 
u_ dK 
u_d 1 
1.1_ si 
u_Jp 
u_i..rl:seg 
u_retseg 
u_Js_s..;v 
u_stad:_so 

r I> 
rw 
rw 
rw 
rw 
r II 
rw 
rw 
rw 
r11 
rw 
rw 
r11 
rw 

1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 

save register area 

; curr seg addr of buf 
; usr ES return 
; \ 
; usr stack segment 
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C.I' I !1 '' !>Mb6 I. I .>OllHCl: (J0 • .1116 

n rn 
l.11'1 = ll O Jo u_s t.,.ck _ss 
£1 :J!I =OOjo u_ivectors 
d81 =01140 u_unus2.1 
l.l !l I. =0044 u_ivecto,.r,2 
did =004C u_es_sav 
21U4 =OU4:: u_fl<>\1_sav 
ll!J'> 
<.lb6 =0050 u_initcs 
21 u { =0052 u_initJs 
Ll !J8 =0054 u_lnites 
L 1 ll<J =0056 ..i_init SS 

Ll'W =-OU5d u_os_il> 
n 'Jl =Oll5A u_os_cs 
;>l'JL =OO'>L u_det.uG_ip 
n·n =01l5L u_del>uiJ_cs 
Ll \14 =00-'>L u_insvs 
l l 'J '> = 0061 .,_st<;t_sav 
LI 'J6 =006l u_c.,nccb 
n '.11 =01164 u_lstccb 
21 'JB =0066. u_Jellm 
21 'J'I 
nou ; DrJ 
Li'01 :u_8087 
LlOl. 
221n 

rw 1 
rw 4 
rw 2 
rw 4 
rw 1 ,. .. 1 :1 

,.,. 1 
rw 1 ,. .. l 
r" 1 
r" 1 ,.., l 
r,. 1 
rw 1 
rll 1 
rb 1 
rw 1 
rw l 
fb 1 

ulen 
rw 47 

<;sr slack pointer 
s11ve int Ool 

S<!lltl int 3,4 
> Used durino interrupts 

o.s. vec save 

KTS,Oeoug Vector Save 

h times thro<;gh user_entry 
used during interrupts 
default console•s CCB addr 
default list devices CC.B addr 
delimiter for user function 9 

8087 s11ve area 
see dispatcher, loader and ter•i~ale 
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CP/M ~S~n6 t.J S1URCE: CTO.A86 

U04 
L21l'> 
2206 
aot 
LlOH 
L20'.I 
LllO 
n11 
n12 
LLlJ 
L214 
l21'> =0001. 06 
Lll6 
L211 
nui 
L2 l 'J 
LL<:O 
nn 
£221 
l223 
L"£L4 
L22!> 
LU.6 
LlLl 
L228 
l22'J 
.<:iUO 
2231 
l232 
L2H 
LlH 
L23!> 
l236 
LOT 
2238 
l23Y 
L2411 
/.l41 
'-242 
2243 
LL'14 
224!> 
22'16 
Ll4f 
£24!1 
V4'J 
V'>U 
Ll'>l 
l2'>2 
L2'>.l 
Ll!>4 
L2!>!> 
/2'.J6 

0000 
0000 

=0000 030000000000 
00[)!) 

0008 
=0008 030000000000 

0001) 

0010 
=0010 030000000000 

0000 

OOld 
=0018 030000000000 

0000 

Oo?O 
=0020 030000000000 

0000 

-
~j~ct I includ~ sysdat.dat 

:•••·················································· 
:• >vstem 03ta Ar~a 

•• 
;••··················································· 

Vi t: G 
ora Och 

; di!V_\ft!r 

--

Jb 6 ;dev~lopment systeM data version 
;SYSOAT.CON has 16 byte code segaent 

our. 
GI' J 0 

ifhjs data ls Initialized by GLNCCPH 

;~<>dule fable - contains the FAR CALL addresses 
of each Module for their tnltlalilatton 
~nd entry routines. 

·---+---·---+---·---+---+---·---+ 
entry int tia l iz e I 

+---+---+---·---+---·---+---+---· 
entry lnlt 

module_ table '?QU dword ptr (offset $) 

suµ1nod equ (offset $) 

dw 3,0, o,o ;SUP 

rtmmod eQLI (offset $) 

dw 3,0. o,o ;RTH 

m<immod equ (off s<it $) 

dw 3,0. o,o ;Mi:H 

ciomod equ (offset $) 

dw J, o, o,u ;c10 

bdosmod eQU (offset $) 

dw 3,0. o.o ;BOOS 
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ll'>f 
22:.1:1 
Z2')<J 
l?oO 
L 2L 1 
L26.' 
l2td 
LZo4 
i.2<15 
L2;,6 
;u1.1 
lZLl:I 
Ul'l 
ar o 
llll 
an 
l7f'l 
l214 
2?7'> 
ntb 
a.11 
221H 
227'J 
LLl.lO 
l2dl 
l 2tl7 
lltU 
L?H4 
lZti'J 
2286 
l2tl1 
Z2llH 
2Ztl<J 
a~o 

Ll'H 
22-U 
L.l':Jj 

L?':l4 
2l'J'J 
a.':16 
22'.J I 
L2':i H 
L2'19 
nuu 
231J1 
LJOL 
LJOJ 
Zlv4 
LJLI~ 

2306 
2]U 1 
LJLlll 
l3U<J 

OO?tl 
=OJ2b 030COOOOOOOC 

or.no 

0030 
=0030 0300000000CO 

0000 

01138 
=-0038 00000000 

003C 
=l'O)t; 00000000 

=0040 OH o 
=f1J4l 00()0 
=OU44 0000 

=0!)46 3F 

=0047 04 
=0048 01 
=004'.:I 05 
=004A 20 
:.004ti 01 
=OU4C 004[) 
=-004c 00 
=0041- 00 
=01J50 01 
-=0051 3C 

=Oll5L. 0000 
=OU:>'t 0000 
=0056 0000 
=005ij c::OOO 
=Oil~.-\ 0000 
=-OO'iC 1400 
=005t 2000 

=3060 0000 
=006L. 0000 
=0064 0004 

PflGE 52 

xiosm;id ~qu (offset ~) 

<hi OCOliitOt OC 0 OH, 0 ; X lO S 

net rood "QU (offset $) 

diol J, o, o,o ;NtT 
COPYR.GHT © 1981, 1982, 1983 

equ (offset $) 
DIGITAL RESEARCH 

dw o,o Jfar dispatcher (does IREJ) P. 0. BOX 579 
oi spatcher 

eQu (off set s) 
PACIFIC GROVE, CA 93950 

rt m_pdi sp 
d .. o, 0 ; fdr disp:ttcher (does REJF) SER.# 

locatio~ in memory of HP/M-86 or CCP/H-86 

OSS~ij d111 1008h ; Is t para1. of HP/H-86 or CCP/M 
rspseg dw 0 ; ·>egmen t of first RSP 
endseQ d111 0 ; lst para a. outside of MP/M or CCPIH 

1110.Jul e_m<'IP dt> Olfh ; l>i t map of modules that exist 
in this syste111. low order bit 
corresponds to 1st module i" 
module table. If bit is Ol\tthen 
module exists. 

some answers to GEN(CPH questions 

ncns db 4 ; ,, system console devices 
nlst di> l : ii system list devices 
nccb di> 5 ; ,, chdrctcler control blocks 
nf l.JllS di> 20h ; ll flags 
srchdlsk di> 1 ; :;ystem di sic 
rnmp Jw 04000h ; !lax Memury per process 
nslav,.s db 0 ; ljumber of net11ork request ors 
dilyfile dl:I 0 ;ilf 0 ff h, di SP l ay co11mand info 
tempdisk dl:I 1 ;1remporary disk 
tickspers!'C db 60 ;uu111ber of ticks per second 

data lists created by GfNCCPM 

tree root Jw 0 ; ]locked unused list 
ccb d111 0 ; ddJf". Console Ctrl 8Jk hble 
flags <lw 0 ; uddr. Flag Table 
rn<lul d .. 020h ; llem descr. Unused List 
aifl aw 0 ;Memory free List 
pul dw 014h ;Proc. descr. Unused Ltst 
qu l d111 020h HlCB Unused List 

HIAU for queue buffer info 
qmuu dw 0 ; link 

d .. 0 ; !~tart segment 
dw 400h :length 
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- -
L 31 ll 
;n11 =006o 0000 
L J) l 
2Jl3 
L.]14 
L:H'i 
l]lb 

L ~J 1 
211H 
L j l 'J 
.c'.JL.0 
<']21 
LJL.t. 
L.3;!3 
d24 
'jL~ 

2326 
nn 
l3l!I 
L32'1 
n:rn 
lHl 
23JL. 
2 j j -~ 

2H4 
L JJ'i 

=006d 
=IJ06i. 
=OG6C 
=OU6t. 
=0070 
=001 l 
=0074 
=0076 

=no1a 

77H 
cooo 
0000 
0000 
0000 
770~ 

'HOl 
0000 

0000 

23J6 =OiJ7A 3114 
L.337 =007G 201' 
lhfl 
233'-J 
.£340 
2]'t 1 
.:..Hl 
2 343 
L"H4 
.c'.J4'> 
2346 
234/ 
L.341:1 
234<J 
23!>0 
2351 
23!>2 
2 3!13 
l 3!>4 
2l~'> 

23!>6 
2V;/ 
23'.>l:S 
L.3.'>9 
2360 
2361 
<!362 

:-. 0071: 
=0071.: 
=0080 
=0081 
=0082 

=008] 
=00fl4 
=008!1 

=OO!lo 
=0088 
=Ou A f. 
= OO!l!' 
=OOAC 
=OOflL 
=CO'lO 
=009! 

7f03 
12 
00 
00 

00 
00 
00 

0001) 
0000 
20 
LO 
0000 

1-f 
00 

-

rlr 
dlr 
dr 1 
plr 
scl 

-

t hrdr t 
qlr 
m:il 

version 

if mpm 
bvernum 
osvernum 
endif 

if ccµm 
b11ernu1a 
osvernum 
end if 

tnd 
to.:l_day 
tod_hr 
tod_min 
toJ_sec 

nconJ.~v 

nl5tdev 
nciodev 

lei> 
openvec 
lock_m.ix 
open_mux 
own~r8081 

cmod 
ndµS087 

- -
0 i1>list 

This Jat3 ts initializ~d at Assflmbly ttme 

.:Jw 

dw 
dw 
dlO 
a,. 
dw 
dw 
dw 

in it pd 
0 
0 
0 
0 

Heady List koot 
;Delay List Rout 
~Dispatcher Ready List 
; Poll List Root 
;Shared Code List 

initpd ;Process Thread Root 
mxloadqd;Queu~ List Root 
0 :Memory Alloc List 

Version information 

j .. unknown ; addr. version str in SUP code seg.ent 
; set by GENCCPM if CCP/M 

Jw 0113Qh :MPM-86 w/BDOS v3.0 
dw 0112lh ; MPH-86 v2.1 

dlO Ol't31h ;CCP/H w/BOOS 3.1 
dw OH20h ;CCP/H v2.o 

Time of ()ii y Structure 

rw 0 
dw 067EH ;day 5ince 1/1/78 (09 Jul 82) 
db 12h ;hour of ::lay 
dl> OOh ;minute of hour 
dl> OOh ;second of talnute 

info fro JR XIOS 

di> 0 ;I console de vs in XIOS 
dl> 0 :I character devs in XlOS 
dt> 0 i# character i/o devices 

supported by XIOS. 
d .. 0 lbt control block address 
dw 0 open file vector 
db 20h Max locked Records/process 
,jb ZOh Max Open Files/process 
dw 0 no one o .. ns it initially 
rw 1 RESERVED 
db Offh HOOS Cuapittlbiltty 
db false true 8087 exits 

(Numeric Oat a Processor) 
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CP/r A~MU6 I.I SOURCF: CI0.486 

-

2 3t»i 
lfo4 
L36~ 

l'.366 
.:Jb/ 
l361l 
l36'J 
l.3111 
.dll 
lHl 
LJ1J 
2H4 
2"3/) 
l.316 
;,n11 = 
2318 
.i:H'l 
23UIJ 
.ddJ 
l3U2 
23Ui 
db4 
nui., 
2lU6 
LjfH 
23UU 

=OU'l.: 

=1)016 
=Ou'lU 

2 ]ij•) 
ll':lll 
l3YJ 
23':1l 
23<J:~ 

.!.J94 
l3'J5 
23'J6 
d<Jl 
23'.ll:I 
23'1<J 
L4011 
2401 
2402 
L40J 
24U4 
L4U~ 

l406 
Z'tu/ 
.<:40!! 
240'.I 
2410 
l41J 
L4ll 
2413 
2414 
241~ 

=OOAU 
=001\Z 
=110.ll't 
=OOi\o 
=OOA8 
=OOAA 
=OU-\C 
=00,\L 
=OU!lO 
=OOBl 
=00114 
=00fl6 
=OllRb 
=00'1.i 
=Oo1.1c 
=OOR;;; 

00000001) 

4105 
uooouooouooo 
000!) 

0002 
0004 
01 ()4 
0001 
0001 
0404 
0504 
0001 
0001 
0604 
0104 
Ot!04 
0201 
0005 
0135 
0205 

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

err _in l ercep t d,., o, 0 llOOS does ii callf here 

sir 

sysent 

..... 

to print error 11sgs, 
if second 111ord ls () 0 

d.., off set me:m_spb Sync Lht Root 
d .. o.o,o,o . KESERVEO .. 

SYSENT fable - MPIH-861 CCPIM-86 system function lnfor•atlon 
Jhe super11isor c<1lls the appropriate 111odule 
throu~h this tabJe. 

Lo111 Byte High byte 
+----+----+--------+ 
lfunction lflgsl~odl 
+----+----+--------+ 
flgs - OOlh - network intercept 

if on, the network Module ls called 
first, on return, either the function 
ls called or it ls considered co•Plele 
depending on the return. 

mod - module number C0-15) 
function- functiDn to call within •odule 

note: sup functtvn 0 returns not the 
lmple111ented error code to the cellar, 
and sup function 1 returns the illegal 
function error code. 

standard CPH-2 functions 

funct module 

Dr,J ((offset $) + l) and Of ff eh 

db o, rtm O-sysle11 reset 
ol> o, cio 1-conin 
db 1, cto 2-conout 
db o, sup J-raw coninlaux in 
.:ib o. sup 4-raw conoutla1.111 DUt 
db '*• cio 5-llst out 
db 5, cio 6-ra1o1 cunlo 
db o, sup 7-getiobyte 
db o, sup 9-setlobyte 
do 6, clo 9-conwrlte 
db 1, clo 10-conread 
db tlt clo 11-constat 
db lt sup 12-get version 
db o. bdos 13-diskreset 
db It bdos 14-diskselect 
db l, bdos 15-flle open 

.... .... ~ ... ~ ..... ~ ..... 
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.'.416 
24ll =00(0 0:105 dh 3, t>c!OS . 16-fih close 
241 tl =-OUC2 0405 ilh 41 odos 17-se::irch first 
24 l 'I =OOC4 0505 ;jb 5, bdus 19-search next 
24.?U =OUCb 0605 db 09 bdos 19-file cJel ete 
24 .'.l =UOC!l 0705 dh 1, bdos 20-ftle re4d seq 
l.4ll =OOC;\ OROS db 09 t>::los 21-flle .. rite S!!Q 
242 3 '='OOCC 0905 db 91 bdos 22-file make 
24l4 =-Oil Ct 0 f,:J) Jb 10, bdos 23-file ren,.111e 
lit~'> =(10!)0 Of\05 Jb 11, odos 24-lo"in vector 
2'+?b =oonz OC05 Jb 12, bdos 25-(Jet def disk 
242"1 =OU04 0005 db 13. bdos 26-set d111a 
lltltl =oono 01:05 db H, odos l7-get 'llloc vector COPYRIGHT© 1981, 1982, 1983 l4i'I =0008 0;:05 db 151 bdos 28-111rite protect 
l4.:IO =001),, 10U5 db 161 bdos . 29-qet r/O vector DIGITAL RESEARCH 
l43l =OOfh. 1105 dh 11, bdos 30-set file at tr. P.O. BOX 579 2'+.i2 =0001: 1105 db 181 bdos 31-get disk par• block 
"433 =OUEO 1305 db 19 I bdos 32-usP.r code PACIFIC GROVE, CA 93950 
l4H =OOf 2 1405 db zo, odos 33-fi le read rando• 
l43'> =OOl't 1505 db 21, udos 34-flle write random SER.# 
2411, :()1)[(> 1605 db 221 bdos 35-fl 1 e size 
24H =00(8 1705 Jb 23, Ddos J6-set ritndom record 
<:4JH =OOEA lflO'.i db l4t bdos 37-reset drive 
.:4J'I =OO[C 1905 :.lb zs. bdos 38-11cccss drive 
2440 :OOH 11105 db 261 bdos J9-f ree drive 
L441 =OOFO Hl05 .:lb 21. bdos 'tO-file write rando• w/zero fill 
£44? 
lltH ;CPM-3 extensions 
2444 
£445 =OOf 2 000 I db o. sup 41-Test and Write CNOT IMPLEMENTED) 
2446 Would bl! BOOS func ' 28 £447 =001'4 !COS db Z8t bdos 42-lock Record 
2441l =OOF6 1005 db 29. bdos 43-IJnlock kecord 
244'1 =OOF8 H05 db 30, bdos 44-Set Kultl-sector 
L450 =OOl'A 1F05 db Jl, bdos 45-Set Bdos Error Mode 
£4!>1 =OOFC 2005 db J2, bdos 46-Get Disk free Space 
2'1!>7 =OOFt OCOI ob 12, sup • 47-Chaln to Progr11m 
£4'>.> In Cl'/11-116 eoos func ' 34 
l'+54 =0100 2105 di> .n, bdos 48-Flush Buffers 
<:4!>'> =ll}02 0101 db 1. SI.IP 49-
l45b 
24'..>/ ;CPM-86 e11tensions 
2451l 
?45'1 =01 O'i 0301 db J, SI.Ip SO-call xlos 
2460 =Oltlo 2205 db 34, bdos 51-set dma base• 
«:461 =0108 23()5 db 15, bdos 52-get dma 
246l. =OlOA 0003 db o, mem 53-get 11a 11 me• 
£4bJ = 0 l 0(. 0103 db lt aiem 5't-\let abs 1uu :1e11 
l464 =OlOc 020) db l. I lie• 55-alloc meia 
2465 =OllO 0303 db 3, 11e11 56-a lloc abs me• 
2466 •0112 0403 db ". 11em SJ-free mem 
2467 =0114 05()3 db 5, me• 58-free all me• 
24611 =OlJ6 0401 db 4, SI.Ip 59-load 
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L46'J 
21;/U =Olli! OlCJ 1 db 11 s.up 60-
4::411 =OllA 0101 ab 11 sup 61-
'.t.4U =Olli- 0101 .1b l, !>Up 6l-
241-1 =OllL 0101 db 1. SUP 63-
2474 
241~ ;Cl'/rH:r functtons 
t.416 corv~· miT © 1981. 1982, 1983 2417 =0120 4007 ab 64, net 64-network }OoJin 
L4 7li =01?2 4107 ab 65, net 65-network logoff DIGIT AL RESEAHCH 
t.479 =0124 4207 ab 66, net 66-network send msg P. 0. BOX 579 l4UU =1>12& 4307 db 67, net 67-network rev 111sg 
t.481 =111 lti 44 07 db 68, O!"t 68-network status PACIFIC GROVE, CA 93950 
.:'.4t1.:'. :o 0 I LI. 4507 ,fo 69, net 69-get netwo,.k config add,. 
l4tl -~ SER.# 
24 ti'• ; CP/M-3 axtensloris 
24<J~ 

L4tio =- O I <:'C <:405 db 36, bdos ; 98-Reset Alloc Vecto,. 
4:'.4!J7 =012t 2505 ub 37, !>dos ; 99-Truncate file 
24tl8 =0130 2605 db 38, bdos ;100-Set Oir label 
"4 tl'J =OJJL nos db 39, bdos ;101-Retu,.n Dir Label 
l4'.JO =0134 2805 ub 40, bdoio ;102-Read file XFCB 
l4'J l =0136 2905 db 41, bdos :103-Wrt le file XFC8 
L4'JL =01 jiJ LAOS db 421 bdos 1104-Set ila te and fi11e 
24'H =013A £30 5 ub 43, bdos :105-Get Date and Ji•e 
Z4'J4 =013(.. 2C05 db 44, bdos ;106-Set Ile fault Password 
24 'J'> =-OLk 0001 db 13, SI.IP ;107-Return Serial Number 
24% =0140 0001 db o, sup ;I08-Cnot i Alp I em en t e d) 
2 4'J7 =OH2 1904 db 25, cto ll 09-Ge t/S et Console J4ode 
<:'4'lll =0144 1A04 db 26, clo i 110-Get/Set out Put Oeli•iter 
24'J'J =0146 1004 t.11> 21, cio I 111-Print Rlock 
z;oo =O I 48 1C04 db 281 cio illl-list Bloct.: 
4::'>0' 
2502 : HPIH functions 
2503 
l'>IJ4 =Ol4A 0603 db 6, mem i 128-mem ,.eq 
L5U'> =014C 0603 db 61 IDelD :; 129-(salDe function as 128) 
l50'i ==0141.: 0703 al> 1, melll :; 130-mem free 
2501 =015U 0102 db 1, rt111 ,;Ul-poll device 
. .:SUH =0152 0202 db 2, rtia ;; 132-flag wait 
Z5U'.J =0154 0302 db 31 rtia H33-flag set 
251U =!1156 0402 db 4, rl111 :; 1 J4-queue rn<lke 
.:'.511 :. () 15 !l 0502 db s, rtm ii 135-Queue open 
l51L =015~ 060 2 db 61 rt111 ;; 13f,-queue delete 
25D =0151.. 0702 db 11 rt ID ii I :i7-queue read 
£514 =01 St: 0802 db s. rtm ;: 138-cond. Queue read 
l'> 15 =016.J ()90 2 db 'J. rt111 ii 139-queue write 
Z!>l6 =0162 0~02 db lo .• rtm ;; 140-cond. queue .,rite 
2517 =!l 164 0302 db ll 1 rtm ;; 141-delay 
2511! =0166 OC02 t.lb 12, rtm ::l42-dispatch 
25 l 'J =0168 0002 db 131 rtm ii 143-termtnate 
L5LIJ =016A OE02 db 14, rtm l 144-creatc process 
2'>21 =016C OF02 db 151 rtlll ;; 145-se t p,.iority 

-



- --
CPIM ASMb6 1.1 SOURCE: CIU.A86 

L5U 
L5L j 
L5L4 
l'.>2'.> 
£526 
L5L1 
2528 
l.,L<J 
L5JU 
25jl 
2'>32 
L5Jj 
l:>j4 
2'>35 
£5J6 
2531 
25j!J 
2539 
25'tU 
25'tl 
254i' 
2543 
2544 
L5't5 
L5't6 
25H 
L.,41l 
L54Y 
25:.IJ 
2551 
£55L 
25:>3 
2554 
2555 
2556 
<:'557 
255H 
L55<J 
<:'56U 
£561 
256.!. 
2563 
<:564 
756'> 
25<>6 
2567 
2561l 
.!569 
£5711 
2511 
l512 
2573 
2574 

=016(: 0904 
:0170 OA04 
=01 7 L OP:H 
=11174 OC04 
=-0176 0501 
=0178 0601 
=OJ 7A 0701 
"'Ol 7C 0004 
=017t 08()1 
=OJBO O'lOl 
:OJR.t 100£ 
=0184 1102 

=0186 OFIH 
=0188 1004 
=01811 1104 
=018(. 12()4 
=Olflc 1304 
=0190 OAOl 
=019.L 1404 

=0194 7408 
=Ol'Jb 0001) 
=0198 0300 
=019A 40584C6F6164 

21'20 
=01A2 000001000000 

000001000000 
0000 

=OHIO 0000 
=01R2 Y40101000000 

=O!Btl 0000 
=fl l IJA 0000 
=OlBC 0000 
=OHie OOOiJ 
=OICO 0001) 
=01C2 
=OH:6 000() 
=0lf8 00 

-
ab 
db 
Jb 
db 
db 
db 
Jb 
db 
ab 
db 
db 
ab 

db 
db 
db 
ab 
db 
db 
db 

9, 
10, 
11, 
12. 
5, 
61 
1, 
13, 
8, 
'J, 
16. 
17, 

; 11PH 

151 
16, 
11, 
lB, 
H, 
11. 
21}. 

lI 

cto ;146-con.:;ole att<1ch 
cio ;147-console detach 
cio ; 148-s~t def console 
cto ;t49-console assign 
sup ; 150-CLI 
sup H5I-call RPL 
sup ; 152-p11rso;, fl lenallle 
cio i153-r1et def console 
sup ; 154-sys,Jat addr 
sup i 1.55-time of day 
rt111 ;156-<Jet PO dddr 
rt;;i il57-abort process 

eKtensions 

Clo 
clo 
cio 
C(O 

clo 
sup 
cto 

i158-attach list 
il59-detach list 
;160-set list oev 
i161-Cond. Attach list 
;162-Cond. Attach Console 
;163-MP/~ Version ~u•ber 
i164-9et list dev 

Initialized Queues 

org ((off set $) + I) and 0fffeh 

mxloadqd dw 1udlskqd 
db o, 0 
dw qf_keep+qf_mx 
db 'llllXLoad 

dw 0,1,0,0,1,0,0 

mxloadqpt> di> o, 0 
d" mxloadqd,l,O 
db 'MXload , 

; Data Used by Lodd Program 

or,;i ((offset S) + 1) and Offfeh 

lod_uda dw 0 
lod_lstk d,. 0 
lod_basep dw 0 
lod_nlat dw 0 
lod_µd dw 0 
lod_fcb rs 36 
lod_indma aw 0 
lod_nre ls db 0 

..... - -
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CP/M ASH86 1.1 SlURtE: CJO.A86 

=01E9 00 
=OlEt. 00 
=Ol[b 00 
-ouc 00 
=-Oll:O 00 
=lllEL 00 
=OHF 0000 
=Olft 0000 
=Olf3 
=0273 

=0.HO 
=-03lf 
=0321 
=OJ?.3 
:O.J24 
=032!> 

=OJA5 
=03/\6 
=f'lJA8 
:04?'J 

= 
=Olt4li 0000 
=0440 00000000 
=0451 ~603 
=0453 2424242421t21t 

l4t.4 

=0450 0000 
=0450 0000 
=045f 24242421t2424 

l424 

=0461 A803 
=-0469 2AtH 

=O't6B 0000 
=-0460 0000 
=046f 0000 
=0471 01 

lod_chain 
lod_user 
lod;..di ~k 
lod_fi fti1 
lod_801l0 
lod_lbyte 
lod_fi xrec 
lod_flxrecl 
lod_dma 
ldtab 

cli_dma_of~t 

cli_d11a_seg 
cli_pfla11 
clt_chaln 
cli_ter111 
c li_dma 

cli_net 
cli_ppd 
cll_cmdtittl 

cli_fcb 

cll_cuspqpb 

cli_acb 

cli_pc1' 

cll_pd 
cli_err 
cl i_bpage 
di_lddsk 

db 
db 
db 
db 
<lb 
db 
dw 
dw 
rb 
rb 

rw 
rw 
rw 
rb 
rb 
rb 

0 
0 
0 
0 
0 
0 
0 
0 
dskrecl 
ldtabsiz 

1 
1 
1 
1 
l 
dskrecl ;dma buffer 

;copy of user's clicb 
rb 1 
rw 1 
rb 129 
rb 1 

rb fcblent-1 

o. 0 
o, 0 

;net 
;parent ?I> 
;com111and sent 

;internal FCB 

;QPB of com•and db 
d .. 
dw 
db 

off set cli_ppd 
•u$U$$S" 

db 
dw 
db 

dw 
dw 

dw 
dw 
dW 
db 

;ens.match 
;pd 
; narne 

offset cll_cmdtail 
offset cl l_fcb 

;parse 
. ;cu bk 

0 
0 
0 
1 

;pd of load prou 
; error return 
; t>ase page 
;lo<td disk 

l51) 
l)/b 
2517 
l5 llJ 
25/'J 
25!!0 
25dl 
25il2 
25113 
25tl't 
2)1i5 
25d6 
25ill 
2!11iH 
Z5o'J 
l590 
L5:H 
2592 
2)'H 
2594 
25'J5 
25'J6 
l5'.11 
25'JH 
25'J9 
2600 
lbOl 
2602 
l60j 
2b04 
2605 
l606 
2bOI 
2608 
l60'J 
L61U 
2611 
2612 
l6U 
2614 
l615 
2616 
2611 
~618 
261'# 
l6l0 
2621 
26l2 
2623 
t.6i:4 
l62) 
"i.626 
"ibL.1 

= ;parent information 

..... 

=0472 00 
=0413 00 
=OH4 00 
=0475 00 
=OH6 00 

- .... ...... 

cli_cns 
cli_user 
cli_dsk 
cll_err _mode 
cl i_dfi 1 

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

db 
db 
db 
db 
db 

,,.,, ' -

0 
0 
0 
0 
0 

...... 

;pd.p_cns save 
; pd.p_dsk save 
; pd.p_user save 
;~_error_mode save 
; day file flag 

.... ..... ..... ...... 
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LP/H ~SMU6 1.1 SJURCE: LIO.A8b 

L62tl 
L62'J 
l6.rn 
26.H 
L6J7 
l6B 
<'.6J4 
£6J!> 
£636 
1631 
26Jf! 
26J'J 
2640 
.!641 
26<t2 
_u,43 
2644 
26't'> 
£646 
2641 
L641! 
L6<t'J 
l6'>U 
L6'>1 
26'>2 
26'>3 
L6'>4 
26!>'> 
26!>6 
i.657 
26!>11 
265'J 
l66U 
2661 
2662 
266] 
i.604 
266'> 
"t.l-66 
l667 
2668 
266') 
2670 
L.611 
2612 
l67J 
Lo/4 
26/!> 
2676 
2677 
261'1 
2679 
£680 

= "'• 7 7 0000 
=0't79 0001) 
=047ti 00 
=OHL 01 
=0470 0500 
=047f 4%1'.:69742020 

2020 
=IJ4ll7 0000 
=O-t89 00 
=04BA ()0 
=04Bl:l onoo 
=0480 0000 
=04flf 0000 
=0491 0000 
=049J 0000 
=O't9'> 0000 
=0497 00 
=04'Hl 00 
=O't9':l 0000 
=04'lU 00 
=04'lC 000000 
=O't9f 
=04A3 00000000 

=04fl0 
=O)IJO 

=O!>J 0 OJ 

=0580 cccccccccccc 
=O!>fl6 LCCCCCCCCCCC 
=0)8C CCCCCCCCCCCC 

=O!>C2 LCCCCCCCLCCC 
=O)(ij CCCCCCCCCCCC 
=O)Ct CCCCCCCCCCCC 
=0)04 LCCCCCCCLCCC 

-

initµd 

lnltuda 
init_tos 

; 
;Sysldm Initialization Vdriahle5 

d .. 0 ;link 
d IN J ;thre<id 
Jb ps_run ;stat 
db 1 ;prior 
.1w pf_sys+pf_kernal;flag 
Jb 'Jn it ; name 

11w unknown ; uda seg11e11t 
,Jb 0 ; cJ i sk 
1Jb 0 ; user 
Jb o, 0 i ldsk, luser 
dw 0 :mern 
Jw 0 idvr<Jct 
<l ... 0 ; .. a it 
db llt 0 lorg,net 
dw 0 ;parent 
db 0 ;ens 
db 0 : abort 
db o.o ;cin,cout 
db 0 tlst 
d!> o,o,o :sf3t4t5 
rb 4 ;reserved 
dw o, 0 ;pret 1 scr<1tch 

;User Qgta Area of Init process 
iparagraµh alivned 

org ((offset $)+0fh) ANO 0 fffOh 
rt> ulen 
r"' 0 

oru offset inituda .. ud_insys 
d!> 1 ike1>P the 

org off set init_to.s ; s•.ttches 

itHI data 
is ~ord aligned from init uda 

dw Occcch10cccch,Occcch 
dd Occcch.Occcch,Occcch 
dw Occcch,Occcch 1 0cccch 

d~ Occcch,Occcch 1 0cccch 
dw Occcch,Occcch,Occcch 
Jw Occcch1 0cccch 1 0cccch 
Jd Ucccch,Occcch,Occcch 

SUP 
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CP/M ASMU6 1.1 SJURCE: CTJ.A86 

L61ll 
26u2 
26113 
26114 
461J') 
26b6 
26<:11 
.l'.6111:1 
26119 
Z6<JO 
L6'JI 
269?. 
26'H 
26'J4 
26':1') 
i6'J6 
26'H 
l6<.lll 
~6')9 

noo 
L1Ul 
2702 
2703 
..:.704 
210!> 
2106 
L10.I 

l7UH 
L70<J 
.i7lll 
2111 
L712 
,'7\j 
Z714 
L715 
2716 
l.111 

. .ialtl 
27 l'J 
..: 14'. 0 
2.lll 
llll 
LJ,t.j 

2."124 
2725 
Z72.6 
41'.1 
t.7211 
Z729 
.:no 
2131 
2732 
llJj 

=OSOi'. 
=O!>EO 
=O!>E6 
=O!>EC 

::O')fL 
=O!>Fll 
=O!>Ft 
=0604 

=060A 
=0610 
=0616 
=061t 

=062.L 

=0622 
=-06 2j 

=06?4 
=0626 
=062b 

= 

=062A 
=062(. 
:0621:: 
=0630 
=063.2 
=Oo3't 
-=0636 

= 

=06'tU 

=-Ob4l 
=0641 
=0645 
=0641 

cccccccccccc 
Lt;i,;Cl.CCCt;CC.C 
cccccccccccc 
cccccccccccc 

cccccccccccc 
cr.cccccccccc 
CCCCt:Ct;CCC.C.C 
cccccccccccc 

CCi,;CCCCCCCCC 
LCCCCCCCCCCC 
cccccccccccr. 
cccccccccccc 

00 
00 

0000 
0000 
000() 

0000 
0001) 
0000 
000() 
0000 
0000 
000000000000 
00000000 

00 

490(> 
0000 
0000 
0000 

dw 
dw 
dw 
d .. 

dw 
dw 
dw 
dw 

d .. 
d,. 
Jiii 
·lw 

Occcch,Occcch,Occcch 
Occcch 1 0cccch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 

Occcch,OcccchtOcccch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch10cccch10cccch 

Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch10cccch1 0cccch 
Occ~ch,OcccchtOcccch 
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ln<JISP db 
intfh\J db 

es_suv dw 
bx_sav dw 
<tx_sav a111 

ltEM Data 

f3lse 
0 

0 
0 
0 

:?currently in dispatch? 
;if o, interrupts not enabled -
;not implemented 
;<staying word aligned) 

beststart dw 0 
bestlen 
bestsi 
bes t111au 
curr11au 
currsl 
curr111pb 

rnem_cnt 

me1n_spb 

dw 
dw 
dw 
dw 
dw 
d111 

0 
0 
0 
0 
0 
o,o,o,o,o 

5YNC Parameter Blocks 

fhe HEit ENfRY: point 
mutual exclusion '.'Ind 

dt> 0 

dw q_spb 
uw 0 
d,. 0 
dill 0 

uses the following for 
rec"rston. 

;how many times a process has recursivly 
:called the memory Manager 

llink 
;owner 
: .. ail 
;next 

Hern Sync Parameter Block 

fhe queue sub-system in the KTH uses the following 
~truclur~ for mutual exclusion 



-
l7H 
L7J'> 
l7 J6 
L1J1 
LOH 
L1}'J 
£ 1't fl 
t.741 
"-742 
L14J 
L 7't4 
£74'.> 
1-746 
2141 
L141l 
ll't'I 
27!--0 
;.: 7Sl 
l7~l 

l1'.>J 
21'.>4 
LI'.>'> 
t.756 
U'.>f 
27'.>!l 
l7S'l 
Llt>O 
.<'761 
L.76L 
LlCd 
2764 
i!.76':> 
2766 
i.767 
2768 

-
=Co4Y 5106 
=Oo41J 0000 
=0C>40 0000 
=064f uooo 

•UC>:> l :>905 
=0653 0000 
=065'.> 0000 
=0657 0000 

=0659 AOOB 
=065C 0000 
=0650 0000 
.:065r 0000 

- - -
q_spb Jw cll_spb ; link (JueU(! Svnc Para111eter Bloclr 

cli_spb 

thrd_spb 

dw I) i OhOet' 

dw 0 ; WCI it 
Jw 0 ;next 

Jhe CL! uses the CL T_St'B for mutual exclusion 

ct .. thrd_spb;Iink cu Svnc Para•eter Block 
ow 0 : own et' 
dw 0 ; wait 
dw 0 ;ne,.t 

When the thread is accessed, the rHRD_SPli must be owned 
first. 

d,. 
dw 
du 
Jw 

msg_spb i link 
0 ; owner 
0 hrni t 
•) ;next 

fhread Svnc Para.eter Block 

Currentlv the order in which the SYNCs must be obtained if 
more than on~ ls needed ts: 

Cll 
.;utut 
HEH 
rHREAO 

;called by CLI for RSPs 
icalleJ by make queue 
:used from the HEN 111odule 

fhe SYNCs Must be released in reverse order 
HSG_SPB is used by the 8005 to Protect the 8005 error messa~e 
buffer. MSG_SP3 is in OATA.800 

- -
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2169 
2770 
Llll 
L11L 

nn 
2114 
i:.11 ', 
d/6 
2111 
d l!l H-Ff 
Ll/9 
21 ofl 
i 7Hl 
l.I u;> 
27h] 
2781t 
2 7 ti'J 
i.7tJ6 
21U1 
<:7d8 
LlU<J 
2790 
2791 
nn 
27'J3 
2794 
21')'.> 

27% 
2191 
L 1'18 
2 799 
dlGO 
L!lUl 
L30L 
.i:'!lU-:1 -= 
dl04 
iBU'> 
2BU6 
L8U7 
LllfJH 
<' tl J'J 
2 Hlll 
<-8 ll 
Lfll2 
.i:'813 
2814 
L!l l'.> 
21H6 
2811 
£fl J !:! 
2111 9 
L820 
dlLl 

eject I incl1.1da a~la.bdo 

;*************•*************************************** 
:• 
;• b1Gs d1t~ urea 
; . 
;·············~··················*···················· 
CCl'MOfr eq1.1 

if R(.;P K 

8086 vQrtables that m1.1st reside in code seQ•ent 

cseo i 

ax save 
ss_save 
sp_save 
.i.tack_begt n 

J., 
dw 
dw 
dw 

0 regtstar saves 
0 
0 
ends tack 

variables in data segment~ 

dseg cpmseg,11ent 
or~ bdosoffset•bdoscodesize 

header rs 128 

pagO 
ipO 

rs 12 

dw 
db 

0 
0 

memory control block 
; 
1.1memba se 
lllll<!llll fl dw 
contf db 

hold_info 
ho lrl_spsave 
hold_sssave 

nioJ3030 

dw 
0 
0 

db 

0 

0 
0 
0 

0 

ovte i/o variables: . • 
compcol db 
strtcol db 
col1.1mn 
listcp 

-
db 
db 

0 
0 
0 
0 

;Bddress of 1.1ser"s page zero 
;initial page val~e for lp register 

;user'sbase for aeaory request 
;Jenglh of me~orv req 
;flag indicates added •e•ory ts avatl 

: ~.av~ info 
:save user sp during program load 
;~.ave user ss during program load 

;1r1.1e if computing column position 
:~tarting column position after read 
;column position 
; listin1 toqole 

-
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- -
L~/H ~SMl:l6 J.t s~u~~[: cta.A36 

lHl? 
lH£ 3 
2H£4 
l fJt'> 
282,, 
2ll<'T 
LHlH 
2H2'J 
l8JO 
l!l.J l 
2H.3? 
LH33 
28H 
2HY> 
2HJ6 
2831 
28JH 
ll!J':l 
2840 
lll41 
284l' 
21!43 
21144 
L84'> 
L84b 
2H4f 
<'048 
;,; 84':1 
l!l'>O 
28'>1 
28'>2 
2ll~>3 

211'>'• 
2H'>'> 
dl'>6 
28'>7 
<'.tl'>H 
lll'.>'cl 
2860 
l861 
lH62 
2111.d 
:.rno4 
21!6'> 
21!06 
.i.861 
£Holl 
28b':l 
2870 
28/1 
2!17! 
28/3 
L H /4 

=0800 0000 
= Otlfll 0000 
=0804 000() 

=O<J06 0001) 
:l)!J()tl 0000 

= 08 014 00 

:ObOtl 00 
"OIJOL 00 
=cOUOU 0000 

01.iOO 
=OU Of 00 
=OlllU 00 
=Odll 00 
:fl cl J 2 00 
=Otll3 00 
=01!14 00 
=01!1!> 0000 
=0811 00 
;Q!Jlfl 00 
=0819 00 
=Otlli< 00 
=Otll I) 00 
=OHL 

OOtS 
=Oll?.U 01 
=0821 00 

=Od22 00 
=fltl2j 00i)I) 

=fltiL~ 2708 

- - -
PllGt 63 

kb char J:i (J : initial key char 00 

endif 

dseg 
if 8;1P11 

<>rg OcOOh ;org for HP/H syste• 
endtf 

if AMP~I dlld CCPMOFf 
org 0800h iorg for CCP/H syste• 

end if 
COPYRIGHT© 1981.1982, 1983 

if P MP 11 DIGIT Al RESEARCH 
rlog d1o1 0 i rea1oveable logged-in disks P.O. BOX 579 tloq dill 0 ; removeable di sic ,test login vector 
ntlog dw 0 ;new tlog vector PACIFIC GROVE, CA 93950 
en di f SER.# 
roJsk dw 0 iread only disk vector 
dlog d• 0 ;logged-in disks 

open_fnd db 0 ;open file fo1.1nd in srch_olist 

;the follo,.fnJ votrlables are set to zero upon entry lo ti le syste• 

fcbdsk db 0 i disk named in fcb 
par lg db 0 ilenl,lth of par1111eter block copied 
aret d111 0 ;adr value lo ret1.1rn 
lret eq1.1 byte ptr aret i low(aret) 
resel di> 0 ;reselection flag 
rd_dir_fla<.J di> 0 ;1111.1st read/locate directory record 
comp_fcb_cks dtl 0 ;comp1.1te fcb checks1.111 fhg 
se1rch_1.1serO dtl 0 ;search user 0 for file (open) 
make_xfctl db 0 ; 111ake & search xfcb flag 
find_xfctt db 0 :search find xf cb flag 
xdcnt J• 0 ; empty directory dent 
0 IR_CN r OB 0 ;DIRECT 110 COUNT 
MUL T_NUH 08 0 ;MULTI-SECTOR COUNT l.ISed tn bdos 
ol.~p_type db 0 ;record lock overlap type 
ff _flag db 0 ;Offh xios error ret1.1rn flag 
err_type db 0 ;type of error· to print if not zero 

rb 4 ;reserved bytes 
zerolenoth eQ1.1 (offset $)-(offset fcbdslc) 
mult_sec db 1 :111.1Itl sector COi.int passed to xios 
RELOL [)fl 0 ; AUT011AJIC RELOG SWITCH 

dLK_OFf OR 0 iRECORO OFFSET WIJHIN BLOCK 
blk_num dw 0 ; b 1 ock nu11ber 

ua_lroot dw offset 1.1210 :1.1nallocated block list r 1rn t 



LP/~ ASM86 I.J SJURCE: CTO.aB6 

Lil{; 
2876 
l8/1 
lH"l'l 
l!H'J 
2!Hl0 
Ll:lL 1 
~!lb/ 

288 .i 
dlb4 
281.l~ 

21l8o 

Leo' 
Zllllll 
llliJ'J 
21l'JO 
tll'Jl 
l H'J:> 
lll'H 
tU94 
21l'h 
211:16 

LB'H 
28'Hl 
2 ll'J'I 
..:9ll'l 
2901 
2'JUZ 
L'lOJ 
;>904 
l'JO'.> 

=O!l2J 2ooaooco 
=Oti2u fFOO 
=Oll?O no:ioooo 
=f'dlJ l'FOO 
=Otl.:U j90~0000 
"ll837 HOO 
=OHJ'J 3f09 flOOO 
=fldJD fFOO 
=IJd">~· 45080COO 
=Cd43 1-fOO 
=1)(145 00000000 
=0849 fFOO 

=Ofl4b 
=OtHr 00 

=0850 Of! 

=01151 020406090A 

=Oo56 111625262829 
=Oti'>C 00000000 
=1)860 07 

=01161 070814151BlC 
10 

=Od68 0000 
=Oc16,. 02 

..:006 =Ocl6d 0305 
?.'JOI =Od60 0000 
2908 
2909 
l'JiO 
2911 
l'Jll 
L91J 
2914 
2'H'> 
..:916 

=(li:l6t- no 
=0870 00 
=Oi.l71 000() 
=11873 0000 
=Oli7'> 0000 

l'Jll =0877 0000 
l'Jlll =O<l7'1 00 
2'11 'I 
L9dJ 
2n1 
l'lll =087A 00 
i'JLJ 
2'Jl4 =Od7b 00()0 
292'> =0870 0000 
,_9£6 

• 
IJ" 0 

ua2 

ua] 

ua4 

H~Stl 

HASllL 

lOG_fXS 

rw_fxs 
I 

sc_fxs 

J,~ 

db 
ct .. 
db 
dW 
<Jb 
o,. 
db 
dw 
db 
Jw 
db 

DE BLIJCK_FX 
PHY _OFF 
CU~_BCilA 

RiJOf_BCllA 
lHPH _bC'lA 

if Bl'IP M 

p _us T - BCIH. 
P_tltf:l_CNT 

en di f 

fx_lntt·n 

Tr.ACK 
SH TOR 

uff s;,t 
Offh,O 
offset 
Ofth,O 
offset 
Offh,O 
offset 
0 ff ht 0 
off sat 
Offh,O 
o,o 
Offh,O 

db 

dtl 
di> 
db 

db 

db 
db 

JIJ 
ob 

1)3 
O'i 
ow 
ow 
ow 

ow 
ll B 

dlJ 

[) w 
I)" 

ua2 1 0 

U'14t 0 

ua5 1 0 

4 
0 

;HASH CODE WORK AREA 
:HASH SEARCH LENGTH 

11 ;number of log_fxs entrys 
fxi15,fxil7,fxi19,fxi221fxi23 
02h ,04h ,06h 9 09h ,O~h 

fxi30 9 fx135,fxi99,fxil00 1 fxll02,fxil03 
llh tl6h 125h 126h ,28h ,29h 
o,o,o,o ;reserved 
1 :number of rw_fxs entrys 
fxi20,fxi21,fxi331fxi34,fxi40,fxi42,fxi43 
07h tOBh t14h ,15h tlbh ,Jch tldh 

o,o 
2 
fd t6,fx118 
03h ,05h 
o,o 

; reserved 
;number of sc_fxs entrys 

; reserved 

;DEBLOCK FUNCTION I 
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0 
0 
0 
0 
0 

;RECORO OFFSET WITHIN PHTStCAL RECORD 
;CURRENT BCB OFFSET 

0 
0 

0 

0 
0 

;ROOT BCB OFFSET 
;EHPTT 8CB OFFSET 

iPROCEss·s LAST BCB OFFSET 
;PROCESS BCB COUNT IN BCB LIST 

;internal BOOS function nuaDer 

:BCB RECORD'S TRACK 
;BCB R£CORo·s SECTOR 

2'121 seldsk,usrcode are initialized as a pair 

- - - - -



- - - - - -
. CP/M l5~n6 t.1 SOURCE: ClO.A86 PAGE 6, 

2 '!L ~ 
2'n'J =!l::l7r- 00 S<!l•1sk <lb 0 ; sell'!cted disk nu:a 
29J0 =fl320 00 "src:ode Jt> 0 :curr lJS er nlJm 
t'Ll! 
L'H" =Od81 0000 info o .. 0 ,j info adr 
2'1JJ ='ltJil.:I 0000 "~archil dw 0 ;se.Jrch :ldr 
2'JJ4 
2 <j j'j ; the following u"riable order is critictil 
L'J.Ji> 
2'J jf ;u.Jriat>les copied from uda for 111p/111 x 
L'Jj'i 
l.'l j'l ;v<1rialJ les included In fcb ch'!cksum for 111p/m and cpl• x 
2940 
l'hl :uariat>le.i used to access system lock list for 111p/111 I( ~-0 v. I 
l')4l 

IGHT © 1981, 1982, 1983 L'l4J "O<llJ'> 0000 dmJ_ofst dw 0 ; dma offset 1 
.'.'J't4 =O li!l 7 000;) dm.:i_se11 dW 0 :dma segment 2 DIGITAL RESEARCH 
2 '14'> =0839 00 func db 0 ibdos function ' 3 
('.')46 = O!l<JA on search! di> 0 ;search len ~ P. 0. BOX 579 
l'hl PACIFIC GROVE, CA 93950 
2 ':14 lJ tf BHPM 
L'J4'.1 SER.# e_c-1 o 'i 
29'>0 = Oliil11 0000 searchaofst d .. 0 ;se<trch adr of st 5 
2'J'>1 =!) li 8 iJ llOOO searchilbase dw 0 ; search adr base 6 
2'J'>2 
2'1'> 3 endif 
2'J!>4 
l'J'>S =OB Br 0000 Jent d.i 0 ;directory counter 1 
L9S6 =Otl'Jl 0000 dblk dw 0 ; directory block 8 11 - not used - 11 
29'> I =Oll93 00 error_mooe di> 0 ;bdos error 11ode 9 
2'J!>!I =Otl'J4 00 mult_cnt db 0 ;bdos multt-sector cnt 10 
l95'l =1Jo95 df _password rb 8 ;process default Pl<ll 11 
2'J60 
2961 if B/<1P/1 
L.962 
l'Jbl =Oll90 00 pd_cnt · di> 0 ;bdos process cnt 12 1 
l'J64 
296'> en di t 
2'Jo6 
£967 =Otl'li.: 00 high_ext di> 0 ifcb high extent bits 2 
2908 =03'lt' 00 xfcb_reaj_only jb 0 ; xfcb re<id only flag 3 
l96'J =OdAO ff curdsk db Offh ; current disk ~ l 
2'.171J 
2'}/ l if FiKi'M 
L91l 
l'Jfj =Oil id 00 µolcked_dcnt di) 0 ;packed dblki-dcnt 2 
2'J74 =0(d2 00 db 0 
291'> =Od~.3 00 db 0 
l.976 = O!J.'4 0000 pdaddr dw 0 ;process descriptor addr 3 
2911 
L97'1 end if 
L919 
<''Hiil or(J ((offset $) .. 1) and Off f eh 



CPIM n~M~6 1.1 SOURCE: CID.A86 

-

l'HJl 
l'Jdl 
L9dJ 
('<J!J4 
'<Jtl'> 
2'J86 
29tH 
vutt 
l'JU'l 
L'Hll 

''l'H 
29<J? 
l.9'H 
2'H4 
2 <J<J., 
''l';6 
l.'l'JI 
l 'J'HI 
i. <J9'J 
JOllU 
JOO! 
30tP 
J003 
J0il4 
JOU!> 
J006 
30ll7 
J llll!I 
JOUY 
JOJO 
.iOll 
j(J JI. 
3013 
3014 
Jill., 
J016 
J011 
"j 0 11:1 
JOl<J 
j020 
3021 
JO a 
3023 
31124 
j(),., 

30Ui 
3021 
JflLll 
3029 
3030 
..>OJ 1 

=f'•H.6 0000 
=Od\B uooo 
'-'O d ~A 00() J 
-=flU.\t. 0000 
=Od1H: 0000 
=OdCTO 001)() 
:(lfl!>2 UOOO 
=0Jfl4 0000 
=!li1J6 0000 

oooi.; 

=-OdlHI 0001) 
=-lltHIA 00 
=lldf\tl 00 
-=tldP.C 00 
=OJ"O OOilJ 
=lltlf'I- 0(100 
;.oQtJCl 0000 
=OoC.3 0000 
=Oi1C5 0000 
=OdCl 00 
=Odr:ll 00 
=OdC'l 

0011 

"OUC9 
=0809 00 
=OUOA 00 
= ll ijr)I:\ 00 
=OCliH .. 00 
=- o :rno 00 
=OdOI: 00 

=OUOF 010002020101 
02()201010202 
01010?02 

JOJZ =Ollft- 00 
JOJ] =O~FO 0000 

curtrkil - alloca are set upon disk select 
(d~t~ must be adjacent) 

cdrm.'lKa d.i 0 pt r to cur dir iaa11 val 
drvlbla dw 0 cir iv e l ab el d.:ita tllf te addr 
buff a <.111 0 ~·tr to Jir d1na addr 
dpbaddr d.i 0 c:urr disk para111 !>lock 11ddr 
check a dw ii c:urr cher.ksulll vector addr 
11lloca !l W 0 curr illloc vector addr 
orn_BCfl~ ow 0 MR EC TORY BUFFER C'.JNTROL BLOCK 
DAT_rlCt!A dw 0 DATA BUFFER ~ONTROL BLOCK AOOR 
iUSH_SLG Jw 0 ti ASH T Ault SEGHE:NJ . 
.:.dJllst e'-lu 12 ~$-l>uffa" = addr list size 

sect pt - offset ob'talned fro111 disk P<1rll ti lock at dpbaddr 
(d.Jta must be adjacent) 

sectpt 
blkshf 
l>lkmsk 
extmsk 
maxall 
di r11ax 
dlrblk 
chksiz 
offsetv 
PHYSHF 
PllYMSK 
endli st 
dpblist 

dw 
di> 
do 
d!> 
dw 
d1<1 
dw 
dw 
d1<1 
OR 
DB 
rs 
equ 

local variables 

common_d11a rb 
make_fla~ db 
actual_rc di> 
save_xfctl db 
save_~od di> 
pw_mode db 

0 ;sectors per track 
0 ;block shift factor 
0 ;hlock mask 
0 ;E,xlent mask 
0 :~ax alloc nu• 
0 i&ax dlr nu111 
0 ;reserved alloc bits for dir 
0 :size of checksu• vector 
0 ;offset tracks at beginning 
0 :PHYSICAL RfCORO SHIFT FACTOR 
0 ifHYSJCAL RECORD "ASK 
0 ;end of list 
(offset el11dlist)-(offset sectpt) 

;size 

;copv of user~s d•a 1st 16 bvtes 
;make function flag 
;directorv ext record count 
;search xfcb save fl11g 
;open_reel 111odule save field 
; password mode 

AlllR 

attributes db 

16 
0 
0 
0 
0 
0 
0 ifcb interface 11ttrtbutes hold bvte 

if !H!Pl'I 

; number of lock list items required for lock operatioh 
re~uired_table db 1,0,2,2,1,1,2,2,1,1,2,2,1,1,2,2 

chk_olist_f l~g di> 
lock_sp dw 

0 
0 

icheck I test olist f111g 
:lock stack ptr 

--
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CP/M 45M86 1.1 snuRCf: CIO.AB6 

j0]4 
:>lb':> 
30Jb 
.J031 
jf)jfj 

j()YJ 

Jo .. n 
j()4J 
jfl'tl 

JO't i 
31l't4 
J04':> 
jt)46 

::. f!4 7 
jfl't 'I 
3U4'J 
J O:>O 
.:Hl':> I 
j0~2 

JO'.d 
Jfl'.>4 
JU':>'.> 
JU'i6 
311':> I 
J0'.>8 
30'.'J 
3060 

= OoFZ 00 
=OIJf 3 00 
=0or4 or 
=nJ,''.> on 
=Odfb 00 

='1cjf/ 0000 
=Olff':I <.1000 

=O';Jr!' 00 
=0.JFC 00 
= IHlfO 00 
=floFE OOiJO 
=O'JOO 00 
=0901 00 
=OJIJL 00 

•090J '.>200 
=090) 000() 
=0'.}07 0000 

j061 =O'Jll'J 0000 
Jtlo2 =O'JOU 0000 
30(,3 
j0()4 
306'.> 
3066 
30& 1 
3060 
J06'J 
JO/O 
.J 011 
::Hl /2 
3073 
J014 
301'.> 
3016 
3011 
30 Ill 
J07'J 
3llUll 
JO!:ll 
JOtiZ 
j(l(j i 

JOU4 
JO ti'> 
30U6 

=O'JOU 00 
=O'JOt 00 
=OJOI- 00 
=0910 00 
=0'.111 00 
=O•JIL 00 

=O'JIJ 00 
=OH4 00 
=O':ll!> 00 
=0916 00 
=O'JH 0000 
=O'Jl ':I 00 
=0'11'\ 000() 
=O'Jll. 0000 

-
lock_ shell 
check_fcil_ret 
lock_unlocl< 
in er _pdcn t 
free_moJe 

cur_µos 
prv_11os 

db 
(J~ 

clb 
db 
.:ih 

dont_close d~ 

op~n_cnt d~ 

lock_cnt ub 
file_ld d .. 
set_ro_flag db 
check_ disk db 
flushed db 

dw 
open_root aw 
lock_root dw 

endif 

sdcnt 
sdcntO 

if BCPH 

chatn_flag 
toJ 

ena if 

rmf 
wflag 
dirloc 
li nfo 
dminx 
single 

rcount 
extv-il 
vrerord 
AORTVE 
<1record 

db 
db 

db 
db 
db 
db 
db 
Jb 

db 
db 
db 
03 
d..i 
db 
dw 
d..i 

0 
0 
0 
0 
0 

0 
0 

- -
;lock shell fla1 
;check_fcb rEturn switch 
; lock I unlock function flag 
;incre~ent process_cnt flag 11 
:free lock list entries flag 11 
;J=free entries for curdsk 
;O=tree all entrlas 
;current position in lock list 
;previous po~ition in lock list 

0 ;inhibit actual close flag 
0 ;process open file count 
0 ;process locked racord count 
0 :address of file" lock list entry 
0 :set drive r/o flag 
0 :disk reset open file check flag 
0 ;lock list open file flush flag 

open_max tnlttallzed by sysgen 

offset free_root 
0 ;lock list open file list root 

-

0 ; lock list locked record list root 

0 
0 

:saved dent of file's 1st fcb 
:saved dent (user 0 pass) 

0 ;chain flag 11 
Offh,Offh,Uffh,Offh 11 

0 :read mode flag for open$reel 
0 :xtos/bios write flag 
0 ;directory flag in rename, etc. 
0 :low(info) 
0 ; local for diskwri te 
0 ;set true lf sin~le byte 

;alloc map 
0 ;record count in curr fcb 
0 ;extent num and extmsk 
0 ;curr virtual record 
0 ;CURREhT DISK - must preceed aretord 
0 ;curr actual record 
0 :curr actual record high byte 
0 icurr actual block• * blkmsk 
0 :curr actual directory record 

-- -
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j(ib, 

30tHI =-ll'Jll: 0000 
JO b'J =O'J2u 00i)!J 
j(l'J(' 

.llhl 
jf)'J2 

jll'J3 =O'J2L i)(} 

.:>IH4 Otl!.ll-
Jf)'J~ =O'J? J 00 
j()')/) 

JO'J/ 
JO'Jll 
.Hl'J'J =l)'J24 OOJJ 
JlOO =O':l?6 000000 
.Ho 1 
.H02 
Jllli 
JlU4 = IJ'J29 0000 
JIU~ =0'.12tl 0000 
3106 =IH?U 0000 
JJOT 
JlUH 
JlO'J 
31111 = 09?1~ 00 
Hll =0':130 0000 
JU2 
JlH =0912 Oil Oh 3502F 40 
Jll't 204512126F72 
Hl5 201tF6F20 
Jllf, =094.Z 20342000 
311 T 
JllH =0946 000060096909 
Jll 'l 78il9t!709 
"HLIJ =0950 B30'lC709DC09 
JUI EB09Ff09100A 
3122 290119509 
JILJ 
312 4 =0960 4469716R2049 
3125 2f4FOO 
Jl 26 =096<J 52S561642F4F 
HU 6~SC7<J204469 
j}LH 7 36 '3 00 
jl2'J =O<J78 526561642F4F 
JLJU 6Ef>C79204669 
3131 6C&500 
.:>UL = 0'.187 4%t:16616C69 
HJ".l 642044726976 
JU4 6500 
.:H.:>5 
JBb =0995 46696C65204F 
JI J7 7C656f656420 
31.Hl 696E20526561 
.HH 64lf4r6E6G79 

Cllk_dir.<l_se J 
curt_o~11 

QI~ 

lHJ 
0 
0 

loc~l variables for directory access 

op tr dh 0 i directory pointer Ot l 9 2t 3 
ldcnt equ byte ptr dcot ;low(dcnt) 
user_zero_µass db 0 i>earch user zero flag 

sh'1ll vari.1bles 

sht!ll_si dw 0 ibdos command offset 
;rO,rl,rL save area sht!ll_rr db O,O,O 

special 80t!6 variables: 

uJ4_save dw 
pardmetersegmeot dw 
returnseg dw 

error messages 

l!rr_drv db 
err_pd_addr dw 

dskmsg db 

dsi.:err db 

xerr_list dw 

dw 

µerm,.g db 

rodmsg db 

rofmsa dt> 

selmsJ di> 

xe3 di> 

0 
0 
0 

0 
0 

:user data area saved value 
;user parameter segment 
;~ser return seym~ot 

ll1IO,'CP/H Error On • 

,, : ... 0 

'!Hsk I/0" 1 0 

•Read/Onlv Oisk',O 

•invalid Grive·,o 

•File Opened in Read/Only Hode·,o 

PAGE 68 

COPYRlGHT © 1981. 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



-
CP/M ~SKU6 1.l S~URCE: LJJ.A86 

j l 't IJ 
J 1't 1 
JH? 
.H ... J 

Jl4t, 
.H4'> 
j 146 
.H 't / 

J14tl 
Jl4'J 
:H:>O 
31 '> l 
31 '>l 
J J :> 3 
31'>4 
Jl'>'> 
.Jl '>6 
J 1 '>I 
j l '.J tl 
J J '> 'l 
.H6'l 
]161 
J16l 
316] 
Jl6t, 
Jl6'> 
Jl66 
JJO I 
Jl6B 
Jl6'J 
3 J 7() 
JH J 
Jt7l 
:1111 
Jl74 
.H 1'> 
31/6 
3117 
317tt 
31 /'l 
HiJO 
Hlil 
Jldl 
Jl tl] 
3J04 
Jl li'> 
Jlb6 
~H ll7 
JllHI 
HU'J 
.H'JO 
Jl'J 1 
.J l '.IL 

L0406F646500 

=O~hJ 46616(652041 
757272656E74 
6C79204t:7065 
6COO 

=0'.IC1 .,3&:6F736520 
436865636013 
756)2045 72 ll 
6'.-7200 

=O'JOC 50617373776F 
726420457272 
6F7200 

=O'Jtil 46696C652041 
6C7?65616479 
<'.04578691314 
1300 

=O'.lFf 496C6C656761 
6C203fZ0696E 
L0464HZOO 

=OHIO 4F70656E2046 
6%C65204C69 
606974204578 
636565646564 
00 

=0A29 4E6c20526F6F 
6!)20696!:2053 
797 374656020 
4C:6F6 36!:\204C 
69137't00 

=0A4'> 000~00 

=0A4b OOJA42646F7l 
2046756f6374 
696F&El0J020 

=-0><'>11 202020 
=OA50 2046696(6520 

3020 
=046'> 
=OA71 00 

=0A7l OOOA44691J6B 
207265736574 
2064656Eo965 
64lC2044 7269 
/66520 

=OA80 Or)Jll 
=048f 20436F6E136F 

oCl">S20 
=0.<9tl 00 
=nA99 2o~n7?6F6772 

611">J20 

-

xe6 

xe7 

xe9 

Ke 10 

xell 

crlf_str 
pr_fx 

pr _fxl 
pr_ fell 

pr_fcbl 

denierlmsg 

oenieddr11 

<.Jeniedcns 

db 

db 

db 

db 

di> 

db 

dD 
db 

db 
db 

rs 
db 

db 

db 
db 

ob 
db 

'File Currently Open·,o 

'Close Checksum ~rror·,o 

·Password Error•,o 

·rile Already txlsts',O 

·rllegal ? in FCB',O 

'Open File Limit Exceeded·,o 

•Na Room in System lock List' 10 

1311010 
131l01'8dos Function 

' File 

12 
0 

lJ1l01'0isk reset denied, Drive • 

o,·:· 
• Console • 

0 
• Pro gram • 

-
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J l 'J J 
31 ':14 
31 'J'> 
.l I 'J!1 
j l 'J ( 

31 'Jlj 

3' 'J'J 
JlllO 
3201 
J2li2 
.:j2IJ j 

J204 
37115 
Jlll'> 
J?l) I 
J20~ 

JlU'J 
JllO 
Ji'll 
H l 2 
J2H 
J?l't 
J2 l S 
J211) 
3?11 
il!H 
Jll'J 
J22U 
3221 
.::SLLl 
;zn 
Jn4 
J2l., 
H26 
J2l7 
32ltl 
3?29 
JlJU 
3231 
32:12 
Hn 
3234 
JlJS 
J236 
:1231 
JlJH 
323'1 
J2'tU 
'i 2 "1 
J24L 
J2't3 
3244 
-'L4S 

=O~Al JlJ2JJJ43536 
313000 

=OAA~ CCCCCCCCCCCC 
=0A~2 CCCCCCCCCCCC 
=OAHH ~ccccccccccc 
=O~B2 CCCCCCCCCCCC 
=OAC• CCCCCCCCCCCC 
=OACA CCCCCCCCCCCC 
~nQOU CCCCCCCCCCCC 
=OAOb cccccrcccccc 
=OAOC CCCCCCCCCCCC 
=n4F2 CCCCCCCCCCCC 
=OAEH CCCCCCCCCCCC 
=0~Et CCCCCCCCCCCC 
=OAF4 CCCCCCCCCCCC 
~OAfA CCCCCCCCCCCC 
=0800 cccccccccccc 
=OB06 CCCCCCCCCCCC 
=OoOC CCCCCCCCCCCC 
=0~12 cccccccccccc 
=OHld CCCCCCCCCCCC 
=OJ1[ CCCCCCCCCCCC 
=ou2. cccccrcccccc 
=Od2A CCCCCCCCCCCC 
=OHJO CCCCCCCCCCCC 
=Oc'36 

=OtHt> 
=O.:l)ll 
=OJ3A 

=Orl3C 
= Ob64 

=Od74 000:) 
=Ollfo ooon 
"Ot>Hl 0300 
=OU7A 405~6469736R 

2020 
=0U8l 00000100 

if AMPll 

Jb 

odos st~ck s;,iitch vari~bles and stack 
usdd for all bdos disk f~nctions 

orJ ((offset S) • 1) and Offfeh 

; 69 word bdos stack 

t.<tosstack 

J., 
dd 
dw 
d .. 
dw 
dw 
d., 
dw 
dw 
dw 
dw 
dw 
d11 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
d111 
rw 

Occcch,OcccchtOcccch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch1 o,:ccch, Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch 10cccch 
Occcch,Occcch,Occcch 
Occcch10cccch10cccch 
Occcch,Occcch 1 0cccch 
Occcch,Occcch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch,Occcch 1 0cccch 
Occcch10cccch,Occcch 
Occcch, Oi:ccch, Occcch 
Occcch,Occcch1 0cccch 
Occcch,Occcch10cccch 
Occcch,Occcch10cccch 
Occcch,Occcch 1 0cccch 
Occcch,Occcch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch,Occcch10cccch 
Occcch1 0cccch 1 0cccch 
0 

save_sp 
ss_save 
sp_s<111e 

tnfo_fcb 
r.ave_fcb 

lllKdiskqd 

-

rw 
rw 
rw 

1 
l 
l 

local buffer area: 

rb 
rb 

dw 
db 
dw 
JI> 

d;,i 

40 
16 

0 

;local user fCB 
;fcb save area for xfcb search 

; link 
O,O ;net,org 
qf_keep•qf_mx :flags CMK queue) 
'MXdisk 

;msglen 1 nmsgs 

PA!it 70 
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J?41> 
324 ., 

J24 tl 
.>£4 'J 
J?'> 'I 
j i' '> 1 
jl'>l 
J2~.d 

17'> 4 
Jl'>'> 
j?'>o 
32'> f 
Jl ':> :i 
J..':>'I 
J260 
J261 
3267-
3263 
J2o4 
J£6':> 
J?.66 
J7&1 
J26B 
J?o'J 
Jnn 
j2f J 
J2U 
.:J273 
32 /4 
J?/':> 
32 7 ', 
3211 
.:Jl 7 l;l 
J?7'J 
J2till 
J2b 1 
J2ti7 
J2ti":! 
J2tl4 
J2b':> 
37d6 
.:J2tl7 
J?IHI 
J2tl'J 
J?')fl 
J2'Jl 
J2}? 
32'H 
J2'14 
32'1'> 
32'Jb 
Jl'H 
32'.ltl 

- -
=llJ86 003!lu000 
=(lJRA 01000000 
= Odfll tJOilO 

=Oll'JG on 
= 0 :;')I 00 
:0[)1)92 74!>'1 
= 0'394 0100 
= Otl'J6 00011 
=Oti'Jtl 40~llc:.469736R 

2020 

=flll ~() 0000 
o:()()l\2 000 0 
=O~H 0000 
coOtJ.\o 0000 

-

mxdi sky pl) 

"" 

db 
db 
Jw 
dw 
dlll 
Jti 

o,o 
1 1 0 
0 

-
nq,dq 
msgcnt,out 
buffer ;>tr 

0 ; fl gs 
0 ; net 
mxdlsk4d ;qaddr 
1 : nmsgs 
0 : buffer 
•"1Xdisk 

-

error Message sync param block for mutual exclusion 

- -
PAGE 11 

d,. 
dw 
dw 
dw 

0 
0 
0 
0 

;link trror ~essage sync para•eter block 
:owner .-~~~~~~~~~~~~~~~.., 

i W<.ti t 
ine>et 

end if 

if l"\CP f'1 

special 8086 variables: 
; 
ioloc dD 
user_parm_se~ Jw 
nallocme~ db 
ncrmem db 
crmem dw 

; 
mem_stdck_length 

dw 
dw 
dw 
d-. 

memstQck rs 

stbase eqL.1 word 
stlen equ word 
ccµ flag equ bvte 
nccpalloc di> 
mem_stk_ptr dw 

st.ick-lrea rw 
.~ndst<1ck rb 

endif 
org 

if CLP HOFF 
orv 

enJif 

0 ;iobyte 
0 :holds user p~ra•eter seg during load 
0 :no. of allocated •e•ory seg.ents 
0 ;no. of available •emory seg•ents 
o,o :memory table (16 elements) 
o,o,o,o,o,o 
o,o,o,o,o,o,o,o 
o,o,o,o,o,o,o,o 
o,o,o,o,o,o,o,o 

equ 40 
mem_stack_length 
;B possible allocations 

ptr 0 
ptr 2 
ptr 4 

I) 

0 

ssize 
0 

Offfh 

Obffh 

;number of current ccp allocations 
:current memory stack locali4n 

:st<lck size 
; top of stack 
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CPIM ~~M<l6 t.l SOURCE: CIO.A86 

.... 

J2';1<J 
1·rno =fl<H+ oo 
;JOl 

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

0 

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

PllGE 17. 
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CPI~ ft~Hb6 1.1 SlURCE: [IU.~96 

J 30i! 
JJOJ 
J~04 

"j ect I end 

:nuo:; 
J]U6 LNU Of ASSEMBLY. hUHPfA OF [RR0{5: o. us~ ~A~roR: 5q% 
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