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include cPyrlqht.def 

:····················································· ;• 
:• 
:• 
: . 
:• 
; "' 
;t 
:• 
:• 
:• 
; . 
pc 
: . 

Concurrent CP/K-86 V2.l 
=========:============= 
Lopyrlyht (c) 1982 

Diqltal Research 
P,.O.Box 579 

Pacific Grove, California 93950 

(408) 649-3896 
TWX 9101605001 

:• 1111 t~formatton contained In this source listing ls 
; . 
:• 
;1: 
:• 

PROPRIETORY 
=======-==== 

:• All riqhts reserved. No part of this document 
;t may be reproducedt transmittedt stored in a 
:• r~trleval syste~, or transl~ted Into any language 
:• or computer languaqe, ln any form or by any means 
:• without the prfor written per•tsston of Oloital 
:• Researc~, P.O Box 5791 Pacific Grove, California. 

:••••••••••*••········································ 
; ...................................................... . 
:• 
:• HP/H or CCPIM Sup~rvisor "odule 
:• 
:••··················································· 
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37 
311 
j<J 

40 
41 
4l 
't3 
44 
45 
46 
47 
4!1 

'• 'J 
50 
51 
!>? 
~d 

!14 
55 ,,, 
51 
51i 
5., 
611 
61 
67. 
6 :~ 
64 
65 
66 
61 

= 

Ffff 
0000 
0000 
00!!0 
00?0 
0008 
rl008 
0008 
0003 
OOEO 
OOf:l 
0100 
015E 
0030 
0005 
0001 
0002 
OU03 
00114 

l'UOO 
fl-Ff 

bl! = 0000 
b'l FFFf 
711 

eject I include syste•.def 

;~···················································· 
:• SYifEM DcFINITJONS 
:• 
:••··················································· 
true 
false 
unknown 
dskrecl 
fcblen 
pn<11nstz 
qnamsiz 
fn<1•slz 
ftypslz 
osint 
debug int 
ulen 
uROl!llen 
pdlen 
todlen 
flag_ tick: 
flag_ sec 
flaq_mln 
ldt'.!bslz 

lnP11 

CCptn 

BCPH 
BMPK 

equ 
eq1.1 

eq1.1 
e<11.1 

equ 
eq1.1 
'!QU 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
eQU 
equ 
equ 

Offffh 
0 
0 
128 
32 
8 
pna•stz 
PhithlSlz 
3 
lH 
osint•l 
OlOOh 
ulen • 94 
030h 
5 
1 
2 
3 
Oaith 

false 
not 11p• 

value of TRUE 
; value of FALSE 

value to be filled In 
log. dlsk record len 

; size of file control block 
I size of process name 
I size of queue name 
; size of file name 
; stze of file type 
; int vec for o.s. entry 
; int vec for debuggers 
; size of uda 

size of uda when process uses 
size of Process Descriptor 

; size of Ttme of Day struct 
; flag 0 = tick flag 
; fla~ I = second flag 
; flag 2 = minute flag 
; ldtablen=Il, 10 entries 

MP/M-86 or 
ttP/M-86 

false ; tP/M-86 BOOS 
not BCPH ; multi-process BOOS 

l!lllll ... ..... ~ ,- . ~ : - iiiiliiit ~ ~ t --i ~ 

8081 

~ 
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I 1 
12 
B 
14 
75 
76 
11 
lli 
79 
IJ!l 
Ill 
Ill 
IJj 

!14 
IJ) 
!16 
II/ 
!Ill 
89 
'JU 
91 
92 
9J 
H 
95 
% 
'H 
'J!l 
9'J 

lUO 
101 
10<' 
IOJ 
104 
105 
11.16 
10 7 
1 O!I 
l ll'J 
110 
111 
llL 
U3 
I 14 
11 '> 
116 
I l 7 
1 UI 
11 'J 
1 i.'. () 
lLI 
122 
l l:i 

= 

0000 
0001 
0002 
0003 
0004 
ooo:. 
0006 
0007 

0001 
0002 
0004 
0008 
0010 
0020 
0040 

0002 

noo:. 

0009 
OOOA 

OOOF 
0010 

eject I include ~odfunc.def 

;•···················································· 
;• CCP/~-86• ~P/H-86 Inter-Hooule Function Oeftnittons 
;• 
;• 
;• 
; . 
;• 

Sa~e c~lling conventions as User progra•s 
eKcept ex = function instead of Cl 

RX = 2nd par~•eter on entry 
CCH=module• CL=function I in module) 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
!to d1.1l e definitions 

user eQU 0 
Slip eq1.1 1 
rt11 equ 2 
mem equ 3 
clo equ " bdos equ s 
xlos equ 6 
net equ 7 

: ~its that represent present modules 
; tn •odule_•aP 

supmod_blt equ OOih 
rtmmod_blt equ 002h 
memmod_blt equ 004h 
bdosuod_bit equ 008h 
ciomod_blt equ OlOh 
xiosmod_oit eq1.1 020h 
netmod_blt equ 040h 

; Supervisor Functions 
;f _svsreset equ <user • OlOOh} + 0 
;f_conin equ (user • 0100h) + 1 
f_conout e~u (user * OlOOh) .. 2 
;f_rconln eQu (user • 0100h) .. 3 ; s1.1pported tnternailly 
;t_rcono1.1t eQu (user • 0100h) ... " ;under CCP/M 
f_lstout equ (user • OlOOh} .. 5 
;f_r11wconto eQu (user • OlOOh) + 6 
; f_getiobyte eQu (user • 0100h) + 1 
;f_setiobvte e<1u (user • 01001\) ... 8 
f_conwrfte eQU <user • 0100h) t- 9 
f_conrea::I e qu (user • OlUOh) t- 10 
;f_constat equ (user * OlOOh) t- 11 
;t_b<.Josverston eQU (user * OJOOh) t- 12 
; f _di skreset equ (user * OlUOh) + 13 
; f_disksalect .!::jU (user * 0100h) + 14 
f_fopen a '1 ll (user * 0100h) + 15 
f_fclo.se equ (user * OlOOh) + 16 
; f _searcnf ir :>t e QLI C1.1ser • 0100h) .. 11 
;t_searchnext El'1U (user * 0100h) t- 18 

PlCiE j 
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l:P/M AS'11:1c I • I SfJU~Ct:: SIJP.A86 PAGE 4 

1L4 
12~ ;f_fd1dele equ (user • 0100h) + 19 
126 0014 f_freadseQ eQU (user • OIOOh) + 20 
1 L1 ;f_fwriteseq CQll (user • Ol00h) + 21 
lLH ;t _ fmak e equ (user * OlOOh) + 22 
129 ;t_frena11e eQu (user • OlOOh) + 23 
uu ;t_loginvector equ (user • UlOOh) + 24 
lJl 0019 f_getdefdisk equ (user • 0100h) + 25 
132 OOlA f_setdma eQu (user • 0100h) • 26 
lH ;t_getallocvec equ <user * UlUOh) + 2.1 
B4 ; f _write;ire>tect eQu (user • 0100h) • 28 
U!> ;t_•Jetrovt>ctor equ (user • 0100h) • 29 
136 ;f_setfUe1>ttr equ Cuser * 0100h) t- 30 
137 if_getdpl> eQu Cuser • 0100h) • 31 
IJH 0020 f_usercode equ Cuser • OlOOh) ... 32 
139 0021 f_freadrdm equ (user • UlUOh) + n 
140 ; f _ fwri terdm eQu (user • UlOOh) ... 34 
141 ;t_filesizll equ (user • UlOOh) + 35 
l't2 0(1?4 f_setrndrec equ (user • UlUOh) • 36 
14J ; f _resetdrive eQu Cuser • 0100h) ... 37 
144 ;t _accessdrive equ (11ser • OlOOh) • 38 
14~ ;t_freedrive eQu (user • 0100h) ... 39 

COPYRIGHT© 1981. 1982, 1983 146 ; f_writerndzero equ (user • OlOOh) • 40 
HI if_chain equ <user • 0100h) ... 41 DIGITAL RESEARCH 
1" I:! 0032 t _callbhs eQu (user • 0100h) • 50 

P.O. BOX 579 149 003J f_setdmaa equ C1.1ser • 0100h) + 51 
DfJ ;f_getdma equ Cuser • OUIOh) ... 52 PACIFIC GROVE, CA 93950 
l~l ;f_getmaxme11 eQll C11ser • OJOOh) • 53 
l~L ; f _getabsm11x11em eq1.1 C11ser • OlOOh) ... 54 SER.# 
1!>3 ;t_alloc•e• equ C1.1ser • 0100h) ... 55 
l!J4 ; f _allocabsmeM equ (user • 0100h) • 56 
15~ 0039 f_freerne• equ (user • OlOOh) .. 57 
);6 003A f_freeall eqll C11ser • 0100h) ... 58 
1~7 ;f _userle>ad equ (user • OtOOh) t- 59 
Bl.I 0061: f _deli111 equ (user • 0100h) + 110 
159 0080 f_malloc equ (user • OlOOh) • 128 
160 0082 t_memfree eQu (user • 0100h) ... 130 
161 ; f _polldev equ (user • 0100h) + 131 
162 O!i84 f _flagwait equ (user • 0100h) .. 132 
163 0085 t _flagset eQu Cuser • OlOOh) + 133 
164 0086 t _Q111<1lce eq" (user • 0100h) + 134 
16~ 0087 f_qopen eq11 C1.1ser • OlOOh) ... 135 
166 ;t_qdelete equ (user • OtOOh) .. 136 
161 0089 f_qread equ Cu:;er • 0100h) + 137 
1611 008A f_cqread equ (user • 0100h) ... 138 
169 008& f_qwrlte equ (user • 0100h) ... 139 
110 OOBC t_cqwrlte eq11 (user • 0100h) .. 140 
111 ;t_delay equ (user •· 0100h) + 141 
172 008l f _dlspatch equ Cuser • 0100h) ... 142 
113 OOflf f_ter111in11te equ (user • 0100h) + 143 
114 "' 0090 f_createpre>c equ (user • 0100h) -+ lH 
175 0091 f_setprie>r equ (user • 0100h) ... 145 
116 0092 t _corutt:ich equ C11ser • 0100h) ... 146 

-
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l H 
llll 0093 f _condetCJch equ (user • OlOOh) -t 141 
l 7'1 ;f_setJefcon eQu (user • OIOOh) • 148 
Hi" 009!> f_conassiyn equ <user • OlUOh) + 149 
llll ;f_clicmd equ (user • OIOOh) • 150 
I ll2 ;t_callrsp eQU (user • OlOOh) • 151 
ltl 3 0098 f _parsefil en<u1e equ (user • UlUOh) + 152 COPYR1GHT © 1981, 1982, 1983 
lll4 ; f _getdefcon equ (user • 0100h) + 153 DIGITAL RESEARCH HI!> ; f _sdat <iddr equ (user • OtOOh) + 154 
lll6 ; f _timeotday equ (user • UlUOh) + 155 P. 0. BOX 579 
Jdf ; f_pdaddress eQU (user • 0100h) + 1 !>6 PACIFIC GROVE, CA 93950 ] 88 ; f_al>ortprocess equ Cuser • 0100h) + 157 
l ll '1 009E f_lstattach equ <user • OlUOh) + 158 SER# l'.HJ 009F t_lstdetach eQU (user • 0100h) + 159 
l'.11 if_setdeflst equ (user • 0100h) + 160 
197 ;f _clstattch equ (user • OlOOh) + 161 
19 j OOA2 f_cconattch eQU (user • 0100h) + 162 
l 'J4 ;f_osvernu• equ (user * OlOOh) + 163 
19!> ;f_getdeflst eQU (user • 0100h) + 164 
1 'J6 
l 'H 
l 'J8 Internal SUP fl.melt ons 
199 OIOA f_load equ (sup • 0100h) + 10 
200 OlOf f_cload equ (sup • OlOOh) + H 
201 
202 
20j ; Internal RTM functions 
,204 0<'03 f_inflagset equ Crta • 0100h) .. 3 
20!> 0212 f_sleeP eQU Crta * OlOOh) • 18 
206 0£13 t_wakeuP equ C rt• • 0100h) + 19 
20 I " Ollie f_findpdna•e equ (rt• • 0100h) + 20 
208 021!1 f_sync eQU Cr ta • 0100h) + 21 
£09 0Lt6 f_unsync eQU Crt• • OlOOh> + 22 
210 0217 f_no_al>ort equ Crt• • OlOOh) + 23 
211 0218 f_ok_ebort equ Crtm • 0100h) + 2'\ 
lll Ol19 f _no_abort _spec equ Crt• • 0100h) + 25 
213 
214 
21!> ; Internal MEM functions 
216 0301l f_sh<tre equ Cae11 • OlOOh) + 8 
217 0309 f_maualloc equ C11e11 • OtOOh) + 9 
218 030A f_maufree equ c.e. * OIOOh) • 10 
219 0308 f_mlalloc eQU Caem • OJOOh) + 11 
220 030C t _1111free equ (•e• * OlOOh) + 12 
221 
2.:l 
223 : Internal CIO functions 
224 040l t_conprtnt e Clll Ccto • 0100h) • 14 
ZL!> 0417 f _clot era equ Cc to • OIOOh) + 23 
226 0418 f _ciostat equ Ccio • 0100h) • H 
221 0402 f_rconln eciu Cclo • OIOOh) + 2 
aa 0403 f_rconout equ (cio • 0100h) • j 

229 
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2JO 
?JJ 
lJl 
2.n 
234 

0:.20 
: Interndl BOOS tunctions 

f_bJosterm e~u (~dos * OlOOh) + ~5 
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2J~ 

236 
237 
2Jll 
2 )'I 

240 
241 
242 
24:i 
l44 
24~ 

246 

0000 
001)4 
0001! 

ej~ct I incluJe MoJt~b.def 

;•···················································· ; . 
;• )efinition of Module Table Entry 
; . 
;••··················································· 
mod_enlry 
mod_ini t 
11odlen 

0 
mod_entry ~ dHord 
aod_init ~ dword 

-
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247 
248 
?49 
L!>O 
2:.1 
2!>l 
2!> -~ 
7!>4 
2!>5 
2,6 
2':.Jf 
2!>1:1 
2.~ 9 
2611 
261 
262 
26J 
264 
265 
266 
26/ 
26ll 
26') 
2/0 
271 
21l 
2/i 
214 
2l'J 
276 
211 
27 ll 
279 
21:!0 
21l I 
2!lZ 
21:13 
2B4 
28'J 
21:16 
2117 
2ll8 
289 

;:: 

2':10 = 
2'JJ 
l'U 
2'H 
2'14 
l'i'J 
2Y6 
2'H 
l'Jll 
2'J'J 

0000 
0001 
0002 
OOOJ 
000.. 
0005 
0006 
0007 
0008 
0009 
OOOA 
0008 
oooc 
0000 

oooc 

eject I include xioscb.def 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
i* KtGS function ju~P table offsets 
;• 
;••···~··············································· 
if cc pm 

lo_const 
io_conin 
io_conout 
lo_Ust st 
io_list 
io_auxin 
lo_auxout 
io_swilch 
to_stat llne 
io_seldsk 
i1J_read 
io_write 
lo_ flush 
lo_polldev 

11xiosfuncs 
end if 

if mpM 
to_const 
io_conin 
io_conout 
io_list 
iio_punch 
;io_reader 
io_ho:ne 
io_seldsk 
io_settrk 
io_setsec 
io_setdma 
io_read 
io_wrtte 
;io_listst 
io_sectran 
lo_setdmab 
;to_getsegt 
io_polldev 
io_strtclk 
io_stopcllc 
io_maxcorisole 
io_maxltst 
io_selme:aory 
io_idle 

equ 
equ 
equ 
equ 
equ 
eQU 
equ 
equ 
eQu 
equ 
equ 
eQU 
equ 
equ 

eq 1.1 

eq1.1 
equ 
equ 
equ 
equ 
eQU 
equ 
equ 
eQl.I 
equ 
eQu 
equ 
equ 
eQu 
equ 
eQU 
eq1.1 
equ 
eQU 
equ 
equ 
eQu 
eq1.1 
equ 

0 
1 
2 
3 
't 
5 
6 
1 
8 
9 
10 
11 
12 
13 

io_flush 

0 
l 
2 
j 

4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
l't 
15 
16 
11 
18 
19 
20 
21 
22 
23 

;tune 50, direct BIOS 
:can access to_funcs 0-6 

;not used 
:not used 

;not used 

;not used 
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JOO 
301 
jOl 
30] 
304 
305 
]()6 
307 
30!! 
309 
310 
311 
Hl 
313 
314 
315 

0000 
0001 
0003 
0005 

lo_ flush 
nxiosfuncs 
endif 

eQU 
equ 

24 
io_flush 

-

;• XIJS PQrameter Block for CALL XIOS functions 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
xcb_f unc 
xcb ex 
xcb_cllC 
xcblen 

eQU 
equ 
e qu 
eQi.t 

0 
word ptr xcb_func + byte 
word ptr xcb_cx + word 
xcb_dx + word 

-
P~GE 9 
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j}6 
311 
3111 
ll<J 
3ZO 
3ll 
3ll 
323 .:: 
3H 
3l!> 
3L6 
321 
3lH = 
3Z'I 
HO 
Hl 
]jl 

3H 
334 
lJ~ = 
336 
337 
3311 :: 
33q 
3't0 
341 
342 
3"3 
344 
3't5 
346 = 
3H 
3'tH 
34'J = 
3!>11 = 
3!>1 
3!>2 = 
35 '.~ 
354 
3!>5 = 
356 = 
3H 
3511 = 
35'J 
3t.O 
361 = 
362 
363 
364 
365 
366 
361 = 
36H = 

eject I include pd.def 

i•••·················································· 
i• Process Descriptor - with the UDA associated 
;t with the PD. describes the current 
;t state of a Process under MP/M-CCPIM 

;t ·-----·-----·-----·-----·-----·-----·-----·-----· ;• DOI link I thread lstat lprtorl flag 
;• ·-----·-----·-----·-----·-----·---~-·-----·-----· 
i• 081 Name 
;t ·-----·-----·-----·-----·-----·-----·-----·-----· 
;t 101 ilda I dsk I userl ldsklluserl me• I ,. ·-----·-----·-----·-----·-----·-----·-----·-----· ;t 181 c•odltkcntl wait I reserved I parent I 
,. ·-----·-----·-----·-----·-----·-----·-----·-----· i• 201 ens labortl conmode I 1st I reserved I 
•• ·-----·-----·-----·-----·-----·-----·-----·J----· 
;• 281 reserved I pret I scratch I 
i• ·-----·-----·-----·-----·-----·-----·-----·-----· ,. 

link 
thread 
stat 
prior 
flag 
name 
uda 
dsk 
user 
ldsk 
luser 
•e• 
ceod 

Used for placement tnto System Lists 
- link field for Thread List 
- Current Process activity 
- prtorttir 
- process state flags 
- name of process 
- Segment Adress of User Data Area 
- Current default disk 
- Current default user number 
- Disk program loaded from 
- User number loaded from 
- pointer to MD list of memorv owned 

bir this process 
- compatibilitir mode bits. 

80 -> fl bit 
~o -> F2 btt 
lO -> Fl bit 
10 -> F~ bit 

tkcnt - te•P keep count• I ti•es te•Pkeep has been 
turned Oh 

wait - parameter field while Oh Svstee Lists 
org - Network node that originated thts process 
net - Network hode running this process 
parent - process that created this process 
ens - default console I 
abort ~ abort code 
1st - default list I 
conmode - console mode for function 109 
reserved- not currently used 
pret - return code at ter•lnatlon 
scratch - scratch word 
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fo'.1 
HU 
Jil 
312 
313 
H't 
31':> 
316 
JH 
1/H 
37'.I 
JIJO 
31l 1 
31!7. 
Jllj 
31!4 
3d5 
3116 
311 / 
31111 
311'1 
3'.la 
J':I] 
3'.12 
3<.n 
3'.14 
3'J '> 
196 
391 
3'.I II 
3'.l'J 
4UU 
401 
4U2 
40J 
404 
405 
406 
'tU I 
40K 
409 
410 
411 
41l 
413 
414 
415 
416 
417 
4lK 
419 
420 
4ll 

0000 
0002 
0004 
0005 
0006 
0008 
0010 
0012 
0013 
0014 
0015 
0016 
0018 
0019 
OOlA 
OOH 
0020 
0021 
0022 
0024 
ooze 
OOZE 
OOZE 

0000 
0001 
0002 
0003 
OOO't 
0005 
0006 
0007 
oooa 
0009 
OOllA 

0001 
0002 
0004 
0008 
0010 
0020 
0040 

- -
•* 
•***********************************************··~··· 

p_ltnk 
p_lhre<id 
JJ_St<it 
p_prtor 
p_fla" 
p_na11e 
p_Udd 
p_dsk 
i>_user 
p_ldsk 
p_luser 
p_me11 
p_cmod 
p_tkcnt 
p_wait 
p_parent 
p_cns 
P.,.abort 
p_coruaode 
p_lst 
p_pret 
p_scratcti 
p_wscrtcti 

eQll 
equ 
eqll 
eQll 
equ 
eqll 
eQll 
eqll 
e q ll 
eQU 
e 'Ill 
e<lll 
equ 
e <Ill 
eqll 
equ 
eq11 
equ 
equ 
equ 
equ 
equ 
eqll 

111ord plr 0 
word ptr p_link • word 
byte ptr p_thread + word 
byte ptr p_stat + byte 
word plr p_prior + byte 
ilyle ptr p_flag + word 
word ptr p_na111e • pna11stz 
byte ptr p_uda + word 
byte ptr p_dsk + byte 
byte ptr p_user • byte 
byte ptr p_ldsk • byte 
word ptr p_luser + byte 
byte ptr p_11e11 • word 
byte ptr p_caod + byte 
word ptr p_tkcnt + byte 
word ptr p_wait • 4 
byte ptr p_parent + word 
byte ptr p_cns + byte 
word ptr p_qbort + byte 
byte ptr p_conaode + word 
word ptr p_lst + 8 
byte ptr p_pret • word 
word ptr p_scratch 

Process descriptor pd_status values 

ps_run 
ps_poll 
ps_del1:1y 
ps_s•aP 
ps_ter11 
ps_sleep 
ps_dq 
ps_nq 
ps_fl'lgwait 
ps_ciowait 
ps_sync 

equ 
equ 
equ 
&QI.I 

equ 
equ 
equ 
equ 
equ 
equ 
equ 

0 
1 
2 
3 
4 
5 
6 
1 
e 
9 
10 

J in ready ltst root 
ln poll list 
in delay llst 
in swap list 
ter•inetlng 
sleep processing 

; ln dq list 
in nq list 
in flag table 
•aiting for character 
•ailing for sync structure 

Process descriptor pd_flag bit values 
; 
pf_sys 
pf_keep 
pf_kernal 
pf_pure 
pf_table 
pf_resource 
pf _raw 

equ 
equ 
equ 
equ 
eQu 
equ 
eQ1.1 

OOOOlh 
00002h 
OOOO'th 
00008h 
OOOlOh 
00020h 
00040h 

system process 
do not ter11inate 
resident in kernal 

I pure •emory descibed 
; fro11 Pd table 

Nalttng for resource 
raw console llo 

PAGE 11 
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4i.L 
423 0080 pf_ctlc 
4l4 01 Oli pf _active 
4i.'> 0L00 µf_t.:mpkl.lC,J 
426 0400 µf_ ctld 
427 ObOO pf _chtld<.b()rt 
4.:8 1000 !Jf_noctls 
42'J 2000 pf_dskld 
4JO 4000 pf_nokbd 
431 !1000 pf_80Bl 
432 
433 Pr()cess 
434 
4J'> 
4j6 0001 pcw_ll 
4H 0002 pcm_ctls 
4 jl:J 0004 IJCIO_rout 
4J'J OOOIJ pc111_ctlc 
440 ipcm_rsrv 
't4 l 0080 pc111_i:tlo 
4't2 0300 pcm_rsx 
i,t, j 

<! q LI 00080h atrnrt pendin11 
eQLI 00100h active tty 
eq<.1 OOlOOh don• t terminate vet ••• 
e QLI 00400h ei<Plicit detach occured 
equ OOBOOh child terminated abnoraally 
eqL1 OIOOOh control s not allo111ed 
equ 02000h process was loaded from disk 
eQu 04000h ignore keyboard 
equ 08000h process uses 8087 

descrii;tor pcm_ flag bit values 
(console 111ode set Liv fun ct ion 109) 

equ OOOOlh control [. status for function 
eQu 00002h disable control S-Q 
equ OOOO'th raw outPut1 no tabs or control 
eQu 00008h disable control c 
eQLI 00040h used by CP/M 1.0 
equ 00080h disable control 0 
eQU 00300h 2 bits used by ltSX for status 

PAGE 12 
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4't4 
445 
446 

.44 / 
441i 
44'J 
4 !>II 
4'>1 
452 
4'>j 
4!>4 

4'>'> 
4'>6 
4':> I 
4!>8 

4 '> 'J 
460 
461 
46Z 
4id 
464 
46'> 
4t>6 
467 
461J 
46'J 
470 
411 
412 
47.l 
414 
41'> 
476 
417 
4/H 
41'1 
4Hll 
4111 
4d2 
41n 
484 
4u'> 
486 
"tl l 
4 llll 
411'1 
4•JO 
4'Jl 
4'12 
4'J 1 

0001 
0002 
0110.i 
0004 
0005 
0006 
001)7 
(1008 
0009 
OOOA 

oooc 
0000 
OOOf 
OOOf 
0010 

0012 
0013 
0014 
001!> 
0016 
0017 
0018 
0019 
OOH 
IJOlB 
OOlC 
0010 
0011: 
OOIF 
0020 
0021 
0022 
0023 
0024 
0i)2j 

0026 
0027 
0028 
0029 

-
ej~ct I include err.def 

;••·············~····································· 
;• trror definitions 
i• 

;····················································· 

- -
PllGE U 

,.....----------~--~----------e_not_implemented 
e_l>ad_entry 
e_no_memory 
e_ill_tloq 
e_flaq_ovrrun 
e_f lilg_un1errun 
e_no_qd 
e_no_qbuf 
e_no_queue 
e_q_tnuse 

e_no_pd 
e_q_protecteJ 
e_q_empt11 
e_q_full 
e_ncltq 
; 
e_no_umd 
e_tll_cns 
e_no_pdn1111e 
e_no_cn s111atch 
e_nclip 
e_i lldi sk 
e_bddfname 
e_badftype 
e_nochar 
e_ill_md 
e_bad_load 
e_bad_read 
e_bad_open 
e_null cmd 
e_not_owner 
e_no_cseg 
e_<ictlve_pd 
e_p<:l_notera 
e_no_att<lch 
e_Ul_l st 
e_ill_pass,.d 
e_no_mimic 
e db or t 
e_Hxuprec 

eQU 1 
equ 2 
equ ) 
eQU 4 
equ 5 
equ 6 
eQU 1 
equ 8 
equ 9 
equ 10 
equ 11 
equ 12 
equ 11 
equ 1" 
equ 15 
eQU 16 
equ 17 
equ 18 
equ 19 
equ 20 
equ 21 
equ 22 
equ 21 
equ 24 
equ 25 
equ 26 
equ 27 
eQU 28 
equ 29 
equ 30 
eQU 3J 
equ .i2 
equ 33 
equ H 
equ j5 
equ 36 
equ ·H 
equ 38 
equ 39 
equ 40 
equ 41 

not implemented 
i lleaal func. I 
cant finu memory 
illeual flag I 
flag o~er run in 
flag underrun in 
no unused qd•s 
no free qbuffer 

COPYR,GHT © 1981, 1982, 1983 
DIGITAL RESEARCH 
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cant find que on qlr 
queue in use 
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no free pd•s 
no que access 
e111pty queue 
full queue 
tll queue missing 

no unused ito•s 
: illegal ens num. 

no PO match 
no ens match 
no ell process 
illegal disk f 
illegal filenaaie 

• illegal flletype 
char not readtt-
illegal mem descriptor 
bad ret. from bOOS load 
bad ret. from BOOS read 
bad rel. from bOOS open 
null comm;ind 
not owner of resource 
no CSEG in load file 

• PO exists on Thread 8oot 
could not terminate process 
could not dltach to ciodev 
illegal list dev lee 
illegal password specified 
can•t mimic or un•i•ic 
external termination occured 
fixup error 

- -



Cl'/M ASMo6 t. 1 S:lURCE: SUP.A86 

4'H 
4'J5 
4':16 
4'17 
491:1 
499 
500 
50) 
50l 
'>03 
504 
505 
506 
!>07 
50tl 
50<J 
5111 
511 
512 
513 
514 
515 
516 
517 
518 
51 'J 
5l0 
5Ll 
522 
523 
5L4 
525 
526 
5£7 
528 0000 
5l':I OOOl 
5 . ..>0 0003 
'>31 0004 
5.U 0006 
SH OOOE 
534 0010 
535 0012 
536 0014 
~ 31 0016 
538 0018 
53':1 OOlA 
540 OOtl 
541 
54Z 
541 
544 0001 
5't5 0002 
546 0004 

eject I include qd.def 
;•*************************•••••*••··················· 
:• Queue Descriptor - This is structure ls used 
;• to create a queue. One is maintained 
;• in the system data area for each queue 
i• 

;• ·----·----·----·----·----·----·----·----· 
i• 00 I link lnet lorg I flags na111e ••• 

:• ·----·----·----·----·----·----·----·----· 
;• 08 ••• na111e I msglen 

i• ·----·----·----·----·----·----·----·----· i* 10 I nmsgs I dq I nq I msgcnt I 
;• ·----·----·----·----·----·----·----·----· 
i• 18 I •sgout I b1,1ffer I .. ·----·----·----·----· i* 
i• link - used to link QOs ts system lists 
i* net - which 111achtne in the network 
;• org - origin 111achine in the network 
;• flags - Queue Flags 
i• na•e - Na•e of Que1.1e 
:• 111sglen - I of bytes ln one 111essage 
:• nmsgs - t11aKlt11u111 I of Messages in queue 
:• dq - Root of POs waiting to read 
:• nq - Root of PDs list waiting to write 
;• msgcnt - I of 111essages currently in queue 
:• msgo1,1t - neKt Message I to read 
:• buf - pointer to queue Message buffer 
:• (for HX q1,1eues, owner of queue> 
; . . 
:····················································· 
q_link equ word ptr 0 
q_net equ byte ptr q_link • word 
q_org equ byte ptr q_net • byte 
q_ fla(Js equ word ptr q_org • b~te 
q_nr1111e equ byte ptr q_fhgs • word 
q_msglen equ word ptr q_name • qna11sli: 
q_nmsgs eq1.1 word ptr q_11sglen + word 
q_dq equ word ptr q_nmsgs • word 
q_nq equ word ptr q_dq • word 
q_msgcnt eq1.1 Mord ptr q_nq • word 
q_msgout equ word Ptr q_11sgcnt • word 
q_buf equ word ptr q_11soout • word 
qdlen equ q_buf + word 

Qjll\GS values 
; 
qf_mx equ OOlh ; Mutual EKclusion 
qf_keep eQU 002h : NO DELETE 
qf_hide equ 00.\h Not User wrl tal>,le 
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':>'1 I 

5 1t!l 0(,0!J 4f_rsp equ OO!lh rsp queue 
'>49 0010 (jf _l<JblP eq..i OJ Oh from qJ tat.. le 
5'..>U 0020 qf_ri:l equ 020h rpl queue 
5'>1 Oll40 qf_dev uqu 040h d!'Vice queue 
'>'><' 

')5j ;***************************************************** 
5':>4 
5!.>'> 
5'>6 
':>':>I 
'>~!J 

5 ':>'l 
':>60 
561 
56<.'. 
':>ld 

564 
56'> 
506 
567 
568 
':>t.9 

570 
511 
'>ll 
!>1 J 
514 
51 '> 
516 
'>11 
'j / lj 

'>I <J 

0000 
0001 
0002 
1)004 
0006 
0008 
0010 

;• 
•• ; . 
•• .. 00 
; . 
•• 08 
i* 
; . 
; . .. 
i* 

•• ; . 
; * 
i• 

~PJ - Uueue Parameter Rlock 

·----·----·----+----+----+----+----+----· 
lflqslnet I qudJr I nMsgs I buffptr I 
·----·----·----·----·----·----·----+----· 
I na•e I 
·----·----+----·----·----·----·----·----· 

net 
qaddr 
nmsgs 
l>uff ptr 

unused· 
unused (which machine to use) 
Jueue 10 9 address of 00 
number of •essaqes to read/write 
address to read/write into/from 
name of queue (for open only) 

;•···················································· 
qpb_f lgs equ byte ptr 0 
4pb_net equ l.lyte ptr qpb_ fl gs + byte 
qpb_qaddr eQu word ptr qpb_net t byte 
qpb_nmsgs equ word ptr qpb_qaddr + word 
qpb_buffptr equ word ptr qpb_n11sgs • word 
qpl>_name equ byte ptr qpb_buffptr .. word 
qpblen equ qpb_na•e .. qna11siz 

- -
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Still 
'j (J 1 

5tl? 
5d J 
5<i4 
~d5 

Sd6 
'it! 7 
'>till 0000 
') ij., OOt)l 
'>'JO 0009 
5':11 
S'Jl llO I 0 
5'.I} 0018 
'i'.14 OOJA 
5'.<l'; 
._, <.J6 0020 
591 0021 
5'Jtl 

ejuct I include fch.def 

;••••••*••············································ 
;• file Control dlock Format 

•• 
i•••·················································· 
fcb_dr ..: '1 ll uvte ptr OOh 
fcb_n.:tme ~qu b11te ptr Olh 
fcb_ty.,e ~qu b11te pt,. O'Jh 

fcb_pwd eqtJ byte ptr OlOh 
fcb_;>ptr eql,I .-ord plr 018h 
fcb_plen l!tlU b11te Plr Olah 

fcb_cr e'lll byte ptr 020h 
fcb_ro equ word ptr 021h 

PAGE 16 
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600 
601 
6Ul 
60:i 
604 
60':> 
606 
60/ 
601l 
(, ()'J 

610 
611 
611 

0000 
0001 
0002 
1)004 
oooc 

ej~ct I include ucb.Jef 

;•····~··············································· 
4sst~n Console Control Rlock 

acb_cns eq~ byte ptr 0 
ucb_mutcn equ byte ptr acb_cns .. byte 
·>cb_pd equ word ptr acb_match .. byte 
;;cb_nilrue equ byte ptr acb_pd t word 
acblen equ acb_naiae t pnainsiz 

-
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611 
614 
61 !.i 
616 
611 
6HI 
61 ':l 
620 
621 0000 
6ZZ 0002 
6Lj 

624 
62'> -
6.:.6 OOFO 
6Zl 
6211 
6<.'I 

·~j ect I i:'lclut1e ellttab.def 

;••••················································· ;* . . 
;• ~yslern Entry J4ble entry format 
; . 
;••··················································· 
o!llllab_elltry 
elltlen 

1o1ord ptr 0 
enlt~b_entry • 1o1ord 

; Flags V~lues ln ent_flag 

et _network eq.i Of Oh i network interce~t 

; see ~vsr~H.Dcf for ent_tab definition 

PllGE 18 
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6.:.11 
6Jl 
63? 
6jj 
634 
6J'> 
6J6 
6=H 
6JIJ 
6 J'j 
6411 0000 
641 0~02 
64;> oon4 
64J oon6 
644 0008 
64'> lllJOA 
646 
64 / 
6<,8 
64'1 
6'.>0 
6'>1 0000 
6~L 1)01)2 
6'>3 0004 
6'>4 0006 
6'>'> 0006 
6'>6 
6'J7 
6'>11 
6'>9 0000 
660 0(102 
66l :: 0004 
66L 

d ~cl I i'lclude m~m.def 

•*********••·········································· ;I< 

:• Me~orv Descriptor Formats 
i* 

;••······························*···················· 
form<1t wnile on HFL or HAL 

i.i_ link equ word ptr 0 
1u_sturt e1u word ptr m_linki-word 
m_length equ word ptr m_starli->1ord 
m_plist equ word ptr m_length•word 
m_unuse<.I equ •Ord ptr L1_plist•word 
mdlen equ m_unused*word 

for10<1t while on PD as memory segment 
ms_ tl<1gs uses sa•e definitions as 
IDPl>_flugs 

ms_ link equ word ptr m_ltnk 
ms_start .!QU word ptr ._start 
1Ds_length equ word ptr •_length 
ms_ flags eQU word ptr 11_pllst 
ms_mEIU equ word ptr 11_unused 

for•at of spb (share parameter block) 

sPb_opd eQu word ptr 0 
spb_rpd equ word ptr spb_opd .. word 
spb_st<trt eQU word ptr spb_rpd .. .. ord 

- - -
PA GE t 9 
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663 
664 
66'.> 
666 
667 
661l 
66 <J 
6/0 
6/1 0000 
6/2 0002 
6 n 0004 
674 0006 
bl'.> 0008 
676 
611 00(1A 
6 7 '! 
b l'J 
6!JIJ 
681 
6tiL 0001 
bll3 11002 
6!14 0004 
6H'J 
61:J6 
6b7 
611!1 
bl:J<J 
6'JO 
6')] 

6'JL 
6'.13 
6'14 
6'/'J 
6'J6 
6'J7 
6 'Ji! 
6'J'J 
700 
701 
102 
703 
704 
1U'J 
706 
101 
70fl 
70 ') 
71 () 
711 
lU 
711 
714 

0040 

0000 
0002 
0004 

0000 
0002 
0004 
0006 

ej~ct I include mpu.def 

:••••••*··~··········································· 

; . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
mptJ_start e fill word ptr 0 

oipb_min •qu word ptr 111pb_start + word 
n.po_m<ix e'1U word ptr mpb_mtn + word 
mpb_µrladr I! q lJ word ptr mpb_max .. word 
mpb_flags . equ .. ord ptr mpb_pdadr ... word 

m1>blen equ mpb_flags .. word 

111pb_fl;~gli definition (also mli_flags) 

aif _load equ OOOOlh 
n1f _share e qu 00002h 
mf_code eQu OOOO'th 
; mf_data equ 00008h 
; mf _extra equ OOOIOh 
i mf_stack equ 00020h 
mf _udaonlv equ OOO'tOh 

;••··················································· ; '°' 
:• ~emory Free Parameter Block 
;• 

:•••·················································· 
mf pb_start 
mf pb_pd 
mfpblen 

OQ LI 

eQu 
equ 

word ptr 0 
word ptr mfpb_start • word 
mfpb_pd • word 

i************••••••***•······························· 
;• HAU Free Request 
;• 
:• 
i• 
; . 
i* 

·----+----·----·----·----·-----+ 
I mau I s<1t I start I 
·----·----·----·----·----·----· 

;•••••················································ 
maf_mau 
maf_sat 
maf_st;,rt 
maflen 

equ 
eciu 
e'IU 
equ 

word ptr 0 
word ptr maf_mau • word 
word ptr maf_sat • word 
maf_start • word 

PllGE 20 
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11~ 

716 
111 
71~ 

11 ':l 
1 LO 
1L l 
721 
fl_ i 0000 
1L't 11001 
12., 
71.6 0082 
1L1 

-
cj ••cl I includu clicb.def 

;• 
;• Cli Co~ITTdnd Gontrol BlocK 
; . 
;•******•**********•••································ 
clicb_net 
clicb_cmd 

clicblen 

eQll 

equ 

e Qu 

byte ptr 0 
byte ptr clicb_n~t • byte 

cllcb_cmJ • 129tbyte 

- - - - -
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/ZU 
7 !. '} 
73!1 
7j1 
13l 
Di 
1 :l4 
7J5 
736 ,,, 
1.;j !I 
13lJ 
740 
741 
14? 
74J 
74'< 
74., 
746 
hi 
74U 
74'1 
l:>U 

751 
7 'J'I 
/';j 

7'>4 
f ';'; 
756 
/:>I 
7 'J!l 
15 lJ 
7611 
761 
76l 
fo] 

764 
76'J 
166 
767 
76!1 0000 
76') 0000 
770 0000 
111 0002 
1U. 0004 
113 0005 
7/4 0008 
71'> 0010 
116 0040 
111 0140 
71H 

~j~ct J include rsp.Jcf 
;*******************************************••········ 

;• ~SP.DEF - Describes the relJtive offsets of 
;• data items in the Data Segment of a 
;• Kesident System Process. GENSYS 
•* links all RSP's together throuJh the 
;• rsp_link field CseJment address ptrs). 
;• tach RSP is started up as System 
;• Initialization. 

; • f=orrnat: ·---·---·---·---+---+---+---+---+ 
; * 00 I link lsdatvarlncpl reserved 
;• ·---·---·---·---+---+---·---·---· 

Ofl I reserved I CS lreservel 

·---·---·---+---+---+---+---+---· 
10 I Process Descriptor I 

·---+---+---·---·---·---·---+---· 
40 User Oata Area 

·---·---+---·---·---·---·---·---· cO I ~SP data area 

;• ·---·---·---·---·---·---+---·---· ; . 
;• link - Gl:NSYS links all RSP's through thls. 
;• At syste~ inlt1 this value is filled 
;• with the SYSOAJ segment address 
;• sdltvar - if non-zero, this ls a variable address 
;• in the SYSOAJ area which indicates the 
;• a value to p~t into ncoples (ncp). 
;• ncp - ~umber of copies - Used by GENSYS to deteratne 
;• how many copies of this ~SP to ge~erate. 
;• fhis number ts modified lo be the specific 
;• copy that w~s ~enerated. 
;• CS - Used by GENSYS lo determine where a shared 
;• code seqment may exist in multiple copy 
;• asPs. 
;• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
rsp_top eQl.I 0 
rsp_link eQu word ptr rsp_top 
rsp_sysdat equ rsp_link 
rsp_sd..ilvar equ word ptr rsp_link + word 
rsp_ncopies equ t>yte ptr rsp_sdatvar • word 
r:>p_reserv.!d equ r sp _ nc op i es • byte 
rsp_nid equ 08h 
rsp_pd equ !Oh 
rsp_udi.l eq11 ((rsp_pd+pdlen+Ofh)/10h)•10h 
rsp_bot tom equ rsp_uda • ulen 
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1/') 

780 
1 tJ I 
1U2 
7tH 
1U4 
1 <J'J 
7 ttF, 

7tH 
7 o!l 
7 d'J 
l'J () 

OGOO 
000~ 

0004 

- - - - -
eject 1 includ~ pcb.def 

;••··················································· 
Parse Control Plock 

µcb_flnm~tr equ word ptr 0 ; name plr 
µcb_fcbptr e~u word ptr pcb_flnmptr + word ; fc~ ptr 
pcblen e~u pcb_fcbptr ~ word 

- - -
PAGE 2J 
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l.1'01 ,:, SMIJI> 1 • ] sJur.ci:: SUP. ;l!J6 

7 'J] 

1'Jl 
1'13 
7'14 
f 'j'J 

1% 
1')( 

l'JH 
7-J'l 
!JOO 0000 
801 0001 
rl02 0003 
801 000~ 

H04 0007 
tlu:. 0009 
tlG6 
HO/ 0008 
llO!i 
8U'l 
810 007f 
811 0070 
812 
l:IU 
IH4 
Ill'.> 0000 
1:116 0001 
!!17 ooo:; 
tHH 0004 
Ill':! 

eject I include cmdh.def 
;••***'*********************************************** 
;t Command Header Format and Load Fixup R~cords 

•• 
;••··················································· 
ch_ form 
ch_len\jth 
ch_bilSC 
ch_mln 
ch_m<i>< 
chlen 

ch_entmax 

ch_lt>yle 
ch_fixrec 

fix_!Jrp 
ft x_p.:1ra 
fix_offs 
fixlen 

equ 
eQu 
r-riu 
eQU 
equ 
cqu 

equ 

equ 
eQU 

;group descriptor format 
l>yte plr 0 
word ptr Cch_form + byte) 
word ptr Cch_len~th + word) 
word ptr (ch_base + wor~) 
word Plr {ch_min + word) 
ch_max + word 

ll 

byte ptr 07fh 
word ptr 07dh 

byte ptr 0 
word ptr fix_grp + byte 
byte ptr fix_para + word 
fix_offs + byte 

:•ax number of group 
:descriptors 

;NSB bit in CH_LBtrE 
:signals flxup rec~rds 
;start et record number 
; In CH_FIXREC 

;format of•ftxup r~cord 

l'lloE 24 
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!l2U 
1!2 l ~j~ct I includ~ char.def 
8Z2 
1:121 ; * 
tl..'.4 ;* ChJrlcler Definitions 
8<'!> ;* 
!ll6 
Iii'. I 
1128 0003 ctlc ~<lU Oll3h COPYRiGHT © 1981, 1982, 1983 
8L'I 01)04 
ll JU 000!> 
!l JI 0007 

ctld eo.i 004h DIGITAL RESEARCH ct le <:q ... 005h 
br!ll eqL.t 007h P. 0. BOX 579 

llH OO'l8 
llB 0009 

ctlh CQLI Oflilh PACIFIC GROVE, CA 93950 tab eQL.t 009h 
834 OOOA 
IU~ OOflO 

H equ OOah SER.# er eqL1 OOdh 
8]6 OlilO ctlp eQLI OJ Oh 
8.H 0011 ctlq <!QL.I Ollh 
8Jll 0012 ctlr- eQu 012h 
8J'l 0013 ct ls eq.i 013h 
840 OOb ctlu eqll 015h 
8 41 0018 ell>< eqL.t OlBh 
84Z OOIA ct lz equ Olah 
1143 OOSt' ell eqll 05eh 
844 007F rubout ~Qll 07fh 
114~ 

1146 if CCPln 



CP/M AS~ti6 1.1 SDURCE: SUP.AR6 

IHI 
'J'tli 
H't'I 
H!>O 
lhl 
ll)2 
lk>3 
11'>4 
II!>'> -
8:..6 
8'>1 
8:..H 
ll'>'I 
P.60 
861 
H62 
6bJ 
H64 
6()5 
1!66 
Ho I 
666 
llo'J 
8111 
671 = 
6(2 
H7 j 
8"14 
87!:> 
!116 
IH1 
I! 1!1 
II 7 'J = 
!Ill 0 
11111 
Hill 
Hin 
1!114 
Ha'> 
H86 
11117 
l!Bll 
Hll'I 
R<;n 
8'H 
8'JZ 
8'.13 
!l'.14 = 
8'J'> 
8':16 
8'H 
8'.ld = 
8'.l'J 

-

~j~ct include vccb.def 

;•••······························••••¥••········ ;• 
; . 
'* ; . 
; . 00 
i• 
:• 04 

•• •• 08 

•• ;• oc 
•• •• 10 

•• :• 14 

•• •• 18 
;. 
; . lC 
•• •• 20 
:• 
•• 24 

•• •• 28 
:• 
:• 
:• 
:• 
; . 
;t 

•• •• •• ; . 
; . 
•• :• 
•• •• :• 
•• •• ; . 
•• :• 
•• :• 
:• 
•• 

Virtual Console Control ~loc~ Definition 

·---------·---------·---------·---------· I attach I queue 

·---------·---------·---------+---------· I fli~ I stJrtcoll column I nchar I 
·---------·---------·---------·---------· I mimic I msource I pc I vc I 
·---------+---------·---------+---------· I btmp I rsvd I state 

·---------·---------·---------·---------· 
I maxbufsi z I vtnq 

·---------·---------·---------·---------· I ~outq I vcmxq 

·---------·---------·---------·---------· I qpbfla~sl qpbflll I qpbqaddr I 
·---------·---------·---------·---------· I Qpbnmsgs I qpbbuf fptr I 
·---------·---------·---------·---------· I qbuff I cosleep I 
·---------·---------·---------·---------· I usleep I vsleep I 
·---------·---------·---------·---------· I Reserved I 
·---------·---------·---------·---------· 

attach - current owner of device 
if 0 • no o.mer 
if Offffh, a mimic device 

queue - linked list of PDs waiting to attach 
flag - run-time flags 
startcol- used for line editing 
column - used for line edittny 
nchar - 1 character read ahead for CTRL chars • 
mimic - cfo dP.v that mimics us. 

Offh means no mimic device 
msource - if attQch = Offffh, we are a 

Mimic device and msource ts the 
devic~ we are mimicing • 

PC - Physical console number 
vc - virtual console number 
btmp - tempo~ary line edtttng variable 
rsvd - unused 
state - current state of virtual console 
maxbufsf z - mQxtmum file size for buffered •ode 
vlnq - address of QP8 for this virtual consote•s 

input. written by PIN. created by the VOUT 
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t;PJM I; :.11~16 1. l Sf)tJf!CE: SUP.AB<> 

YUIJ 
9Ul 
90? 
YIU 
9114 
'JU~ 

906 
'J01 
'JOl:I 
'10'1 
') trl 
'll l 
'll z 
'HJ nooo 
914 0002 
'H5 0004 
'll6 0005 
917 00116 
'J l ll 0007 
'l l 'I 0008 
QLO 0009 
921 00 01. 
9.U 0008 
!JLj none 
'124 0000 
'Jl5 OO'll 
'JL6 0010 
'l2 I 0012 
'Jl H 0014 
9L'J 0016 
930 00 Ill 
'l.ll 0019 
'Hi' OOlA 
'J3'i 00 lC 
'lJ4 OU 11: 
·n~ 0020 
'l3b 0022 
'JH 0024 
'J.Hl 0026 
939 ooze 
94 0 
'J 41 
94L 
9., 3 0001 
9 44 0002 
945 0004 
'J4b 0006 
947 0010 
9't~ 0020 
'J't'J 
9;,0 
9~1 

'1!>2 0001 

- - - -
P.\GE 27 

:• vrocess ~ssoci~ted with this virtual console 
;* vo~t4 - adJress of QPP for tnis virtual console's 
•• output. written and created by the assoc. VQUT 
;t vcnx4 kX queue for changinu of vlrtu~l console stdte 
i* ;µlf IQ~s- the 1st 8 bytes of u Queue Para~~ter Block, for 
;• Queue re•ds and writes, used only by reentrant 
;* intercept code 
;* Q~uff buff er for Queue writes 
;t ~osl~ep temporary list for processes waiting for XJOS console 3Utput 
;• usleep - user process sleeps here 
i• vsleep vout process sleeps here 

c_ilttach eQU 
c_queue eQu 
c_flag e;iu 
.:_strtcol eQU 
c_column e<Ju 
c_nchar equ 
c_mlmic equ 
c_r11sotH·ce eQu 
c_pc equ 
c_vc eQU 
c._btmp equ 
c_rsvd equ 
c_stut a eQU 

c_n,:>xbuf!>iZ equ 
c_vinq equ 
c_voutq eQu 
c_vcn1XQ e q IJ 

c_qpbf 1<11s equ 
c_qpbfi 11 equ 
c_qpbQ<1ddr equ 
c_qpbnn1sgs equ 
c_qpbbuffptr equ 
c_qbuft equ 
c_cosleep eQu 
c_usleer equ 
c_vsleep equ 
ccblen i!QU 

; Flags for c_fl~g 

cf_listcp 
cf_compc 
cf _switcns 
cf_conout 
cf_vout 
cf_bufµ 

;CCP state flags 

csm_buf fered 

>!QU 

eQU 
equ 
equ 
eQU 
.,qu 

eriu 

"ord ptr 0 
word ptr c_attach + word 
byte ptr c_queue + word 
byte ptr c_flag • byte 
byte ptr c_strtcQ} + byte 
byte ptr c_column + byte 
byte ptr c_nch~r + byte 
byte ptr c_mimic + byte 
byte ptr c_msource + byte 
byte ptr c_pc + byte 
uyte ptr c_vc + byte 
byte ptr c_btmp + byte 
word ptr c_rsvd + byte 
word ptr c_state + word 
word ptr c_caxbufsiz + word 
word ptr c_vlnq + word 
word ptr c_voutq • word 
byte ptr c_vcmxq • word 
byte ptr c_qpbflags + byte 
word ptr c_Qpbflll + byte 
word ptr c_qpbqaddr + word 
word ptr c_qpbnmsgs + word 
"ord ptr c_qpbbuffptr + word 
word ptr c_Qbuf f + word 
word ptr c_cosleeP + word 
word ptr c_usleep • word 
c_vsleep • word + 4 

OOlh 
002h 
004h 
OOSh 
010h 
020h 

OOOOlh 

icontrol P toggle 
isuppress output 
;XlOS supports switch screening 
;ownership flag of console output 
;process writing to VOUTQ 
;just sent a char to a vouro. don•t 
;echo to list if cs•_ctrlP is set. 

COPY:?•f.HT © 1981, 1982, 1983 
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Ll'/M nS;HJ6 1. 1 SOUitCt: SUP.Alli> 

'J:; 3 
'l:>4 rion2 
'J'>., 001)4 
'):, /) OOrJtl 
'l) { 0010 
9':>H 0020 
'J)'J 0040 
'lbO 0000 
%1 0100 
'lo2 OZO(J 
'Hd 
964 
9o '.> ooo .. 
'J66 
%1 

csm_b 'l ck ,;r o un 11 ectu 00002h 
csm_purniri9 eQu 00004h 
csm_noswitch i!qU OOOOBh 
csm_su:;p,!n d •?QU OOOlOh 
csm_.ibort equ tl0020h 
csn1 - f llcful l ~qu 00040h 
csm_ctrl~ i!QU 00080h 
csm_ct r lJ eq u 00100h 
csm_ctrli> ~qu 00200h 

;LCO - list control block is first ten bytes of VCC6 
lcblen equ 10 

.:n<lif 

I 

PAGE 28 

COPVRiGllT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _______ _ 



'i(J tl 
'16<J 
'HO 
q II 
'Hl 
9 { i 
914 
'H'l 
'J/6 
911 
'I /8 
'J7 <J 
')8 IJ 
9dl 
'llJ2 
9tn 
9b4 
'llJ'> 
'ltl6 
9H7 
'JH8 
'Jll9 
9<JO 
991 
9':ll 
9':.H 
9'14 
9'J') 
9 ')f, 

9H 
99H 
'l<J<J 

1 ouu 
1001 
100? 
1 OiJJ 
1004 
10().'l 
1006 
100/ 
lOOtl 
l 00':1 
l Ill 0 
l!Jl l 
1012 
11113 
1014 
10 J_') 

1016 

-

=GuOU l93F<i0 
=fl Oil) t<J::201 

=0006 0001) 
=OOO!l Lll01 
=OOOA 0000 

=OOOC 06 

=0000 434F50S95249 
4H!l542028B 
292 0 H 393fl 32 
2C 

=0020 20't4494749!>4 
4HC2<'5245H 
4541S24348.l0 

= 0032 ;858:>8582030 
303')3020 

"003(. 363S 34333231 

"004L fAt'C: 
=0044 l:lC:O~ 
=0046 8EJOBCB~05 

1Vl7 =0048 881704 
lOIIJ =004t 88&004 
101':1 =ous1 ut0403t8 
1020 =005'> 2E0306060089 

0042 
OH 8 

-
i;j 'eel I i.nclu.:J" inlt.sup 

'*?****************************•······················ 
i* ~P/~-80 Supervisor TnitializQtion 
i * 
•***********••········································ 

cs~g 

ur.i 0 

j tip init isystem ini tt aliz<tlion 
jmp entry ; interaoodule ent rv pt. 

; OeK t 3 .. ords are set 
sysddt dw 0 isegm~nt 
suµervi sor ct .. entry ;off,;et 

d ... 0 ;segment 

or!.) Och 

by 

dev_v~r db 6 ; development sys le• data 
; set in sysdat.dat 

db ·cup YRI GHT (C) 1982, . 

di> . DIG IT AL Rf SEARCH . 

db ·xxxx-0000-. 
sari al db "654321 • 

·----
inf t: . -- --
; system initialization 
; OS set to ~ysdat Segment by loader 

;make 1NIT a process: 
;set up tnit stack 

-

GENSYS 

version 

cli cld 
mo v <u • ds 
mov ss,ax I mov sp,offset (lnit_tos) 

:Loader enters here 
; .. 1th interrupts 
;possibly on 

;t~itialize init uda 

nov bx,offset initpd 
mov ax 1 offset inituda 
mov cl,4 I shr ax 1 cl 
~dd ax,sysdat I mov p_uda[bxJ,ax 

I 

- -
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l 0 . .:1 
10.a 
1023 
11124 
} Ill'> 
1026 
1027 
lOLi:I 

lOL'J 
1030 
lllJ 1 
10.U 
lOB 
1UJ4 
llU'> 
1036 
lOH 
l OJ'I 
.lOH 
1040 
11)4 t 
10't2 
104~ 

1044 
104'> 
10't6 
1047 
104H 
lO't'.I 
10!>0 
10!>1 
1052 
111!>3 
10!>4 
10!>5 
10'>6 
!OH 
10!".ll 
105'J 
1060 
lObl 
1062 
1063 
1064 
1065 
lObC. 
1067 
lOoll 
106'} 
10711 
1011 
101Z 
1013 

4710 
-=01l50 Bf.Cl) 
=-ll05r 2611ClE2tOO 

=OOl14 lC: 
=006) HCOllf08 
=006'J C10Sd003f200 
=0061' aco::0201 
=007.> If 

=OOH dfHl400 
=0011 53fF!>F0858 
=007L 53FFSF1050 
=0001 r606460DD874 000a 

05 0081) 
=OORU 53f f5FL058 

=0080 f60646001014 0099 nbJo: 
05 0099 

=0094 53FF!>F1856 

=0099·f60646002074 OOA7 ncio: 
01 OOAJ 

=OOAO HOS 
=00~2 fF5F2807JF 

=00141 
=oo,,o 
=OOiU 
=OilBl 

= 

ll(i)tl 2 liUlltlf08 
C7068003F201l 
dCOEi1203 
llF!l8 

nxio: 

if 11pm 

end if 

illOll eStdX 
•101t u_11rksa']1 ds 

:we now look like we are in tne o.s. as usual: 
;1S=SYSDAf Se~. ~S=UUA, u_WRKS[G=PD's os. 

set up •P• entry point 

pl.ISh ds 
xor ax,ax I mov ds,ax 
Dolt i_os_lp,offset user_entry 
:nov t_os_cs,cs 
;>O;> ds 

il~ttiallze modules 

lllOlt DKtDIOd_inlt 
push bK t callf dword ptr rtmmod[bx] I 
p1.1sh bx 11 callf dword ptr memmod[bx) I 
test module_map,bdos•od_bit I Jz nbdo 

pop bx 
pop bx 

push bx I callf dword ptr bdosmod[bxl pop bx 

test module_map1ctomod_bit I jz ncto 

•ov 
mov 
,qOlt 

111011 

llOlt 

111011 

iROlt 

molt 

:qOlt 

:no It 
Molt 

push bx I callf dword ptr clomodLbxl I pop bx 

push ds I push es 
callf d~ord ptr xiosmod[bxl I pop es I pop ds 

reset interrupt vectors after XIOS INlf 

ax,ds I sub bx,bx I mov ds1bx 
t_os_fp,offset user_entrv 
l_os_cs,cs 
ds,a)( 

uet Character Dev Info from XIOS 

Jx 1 io_11axconsole I call xtoslf 
ncondev,bl I mov nclodev1bl 
ax,lo_•al<l1st I call xioslf 
nlstdev,bl I add nctode1t1bl 
bx,offset inltpd 
al,ncondev 
p_lstCbxh al 
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lnlt CIO 

; lnlt XIOS 



CP/l-1 1;5:1ll6 J .1 S JU!lCt: SUP .:.86 

10 /4 
IOI'> 
l 016 
lll77 
lfllH =f10B'J u192COtO :110\I 

l 07') = Ouf'U !lllECDi:O 11011 
lOHU 
lObl 
l llll 2 nrsp: 
l Otd =llOCJ 2 £11EIE06 00 mo11 
}0d4 =OOC6 d30E 4200f:3LO OOEC mo11 
lO!J'> =OOCC ufC l 
I Cl tJ6 =OiJU L6Al 0000 
I flij t =Olli)..: A 34 2 0 0 
lUbll =000'> 268ClEOOOO 
lOo'J =OOflr1 lifl OJll 
l ll'JO =00!10 tirJ<J 
lU'Jl =Ou Di- C744160000 
I 0'>? =00[4 ll 19 0 
lO':IJ =Oi.ltti tlf\OSCllEO 
l ll'J4 =OU[A t)l) 5 OOCl 
lO'J~ rsp_o: 
1096 
1ll':J1 =OOH tl ltlF 111011 
1 O':Jd =OUc.: d2FFLOEO !1011 
1 O':J'J 

!nit CCt> and LCP. 3clr in !NH UlH so 
child processes .. i 11 inherit them 

cl, f _conat t<1ch int osint 
cl, f _I stat ta ch int osint 

; $t3rt ~SP s 
; 1 oop til Jone 

ds,sysddl :reset OS 
ex, rsp se;i I jcxz rsp_o ; ?all done? 
tUOV es 1 ex ;ES->RSP 
mo11 :!K•es:.rsp_llnk tsa\fe next RSP 
mov rspseg 1 a" 
moll es:.rsp_link 1 ds ;give Sysdat to RSP 
mo11 s{,rsp_pd ,; get PO 
111011 d s, ex ;)S = RSP Oat a Seg 
mov p_mem(slJ 1 0 
mov cl 1 f_credteproc ;Create RSP Process(s) 
mOV di<, si I int o.sint 
jmps nrsp ;oo anotller ••• 

: terainate in it process 
cl1f _ter11inate 
dl,Offn I int osint 

- - - -
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1100 
1101 
llOl 
110.i 
llU4 
110':> 
llU6 
1107 
110(! 
llO'J 
111 0 
1111 
111" 
lllJ 
I 114 
111 !> 
1116 
1111 
111 a 
1119 
1120 
lJLl 
ua 
1121 
ll.i4 
112~ 

11 £/) 

11 l I 
1121l 
11£9 
1130 
llJl 
11 J2 
lJB 
11 J4 
113'> 
IUb 
113 / 
llJll 
UH 
11411 
1141 
ll4i' 
l14J 
ll't4 
lJ .. ., 
1146 
114 / 
11411 
114'1 
11~0 

11:..1 
11!>2 

= 

=OOFl FCllCOR 
=OOf~ 2E8Elf0600 
=OIJFA 8B1E6800 
=OOFE 8F5=to 
=0101 llC063000 

=010':> d03Eo000~075 0120 
Jlt 0120 

= 

=lllOC A32EOO 
=OlOr 8ClB600 

aj~ct I lnclud~ suptf.sup 

;•••·················································· 
:• SU~E~VISJ~ 1~TE~~ALE ROUTINES 
;• 
;•···················································· 
;========= 
user_entry: 
•======.::== 

Jser Entry Point - enter here from a INT 22~ 

~ E(; tS T ER U!>A!iE 
EillJRV txH 
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CL - Function Code 
OX - Para111 
OS - Se11 Addr 

AX - Copy of BX 
BX - Return 
CX - Error Code 
ES - Segment Return 
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SETUP FOR HPH ENVIRONHENT PACIFIC GROVE, CA 93950 

contents of users stack 
Flags 
::s 

SER.#------

iP <- u_stack_ss,_sp 
OS Sysdat Seg•ent 
~S -> user_data_area CUDA) 
OX -> function para~eter 
u_wrkseg user's OS 
u_retseg == user•s ES 

cld I 111ov ax,ds 
111011 ds, svsdat 
111011 1>11,rlr 
mov ds,p_uda[l>x] 
111011 ds:u_retseg,es 

cm~ Js:u_insys,O I Jne nosNt 

~ov ds:u_wrkseg,ax 
•OV ds:u_stack_ss1ss 

;interrupts are off 
:set up ~PM1CCPM envlron•ent 
iAX = user's OS 

i~S = UDA segment 
:save user•s ES 

:u_TNSYS ls count of ti.es 
ithrough this entry point 
:change stacks to UOA stack 

Hf U_INSYS = 0 
:otherwise leave stack aloBe 

:ts saved 
iwipe out earlier u_wrkseg 



-
CP/M •s•b6 1.l SOU~CE: SUP.A86 

11 ~.d 
lJ ,4 
11 !>'> 
lD6 
11 !>I 
Jljtl 
11 :.<J 
1160 
1161 
llb? 
lloJ 
qv, 
J lb'> 
I 1 61) 

llo I 
1161:! 
l )t; 4 

11 / ll 
1111 
111? 
117 j 
1174 
117'> 
1116 
un 
11 1l:l 
111'.I 
ll!Jtl 
1 Hl I 
ll~Z 

111:!3 
11 tl4 
11 o'> 
llt16 
111:17 
I l ti B 
11 U'J 

l HO 
ll '.1 l 
ll '.IL 

ll'B 
11•J4 
119'> 
ll '.16 
ll '.IJ 
11 'i'i 
11'.l':I 
12Ull 
1201 
12112 
121U 
1204 
l 20'> 

= 011 j 
=O l l 1 
=011'.I 
=011'.: 

=<'120 
= 0 I 2't 

=DUI 
=1'12U 
=111 :>1., 

=01:rn 
=011'> 

=OUtl 
"0131) 
=llUf 

=014.<'. 
=014'> 
=014 ( 
=fl l 49 

=0140 
=0150 

=0156 
=0157 
=01sa 
=0151' 

=0161 

=016:> 
=O 16 / 
=016-} 
=1116.:i 
=016(; 

=-016t 
=-016f 

IJ926 3400 
IJC:H 
Bf)O!lCOOOl 
t f\O 1 0127 

~ 

t-H&zroo 
i.3lEOO 

i- fl 
1'£:0&6000 
tlC:HSE1,0 
L 1.:1:1EH06 on 
'>65 l '>5 

26tl3 o:: 0600 
37U 
L8HOO 0170 

~05;:S[ 

scco 
tl [.) :3 
uEllS 3000 

A12EOO 
HOE6000750B 0161 

t-A 
t1El63600 
81\26 3400 
tli04 016 'j 

6F0621:'00 

tlf[)8 
ll f\C ~ 
40 
7402 0161' 
BC9 

46 
CF 

-

ooswt: 

u:~cont: 

coret: 

ns tk: 

1.1e out: 

u_errt: 

sysfunc: 
;-------

ll!l" Js:u_stack_sp 1 sp 
"10V ax,ds 

""" S St a K I mov sp, 1Jli>n 
j '11;:>5 uec<>nt 

µush ds:u_wrkse·J 
.11011 ds:u_wrkseg 1 ax 

sti 
in:: as:u_insys 
mov ~x,ds I mov es 1 aK 
•<>V ds 1 sysdat 
push si I push di I push bp 

111011 u_func,cl 
KOr ch, ch 
call netchk 

pop tip I t>OP di I P<>P si 
111011 C!Kt P,S 

Ill()\/ ds,aK 
illO\/ es 1 ds:u_retseg 

lllOV dX1ds:u_wrkse!J 
oe:: Js:u_insys I Jhz nstk 

cl i 
11011 ss,ds:u_st4ck_ss 
illOV sp,ds:u_stack_sp 
jmps ueout 

po;> Js:u_wrkseg 

:nov ds, a" 
mov aK1bx 
inc ax 
jz 1.1_errl 

Kor CK I Cl( 

dee dK 
ir et 

; call system function 

- -
istQck starts at end of UJ4 

isave c1.1rrent u_wrkseg on JDA stack 

;register aoves are faster than 
;push and pop 1 DS=SYSOAT1ES=UOA 

;record functioh nu•ber in UDA 
;call f1.1nctioh and do 
;netwrk chkt returns 8X1 ES, CX 

;setup user•s ehviroh•eht ahd return 
;os = UOA seg•ent 
;restore ES fro• entry unless 
ifuhction returns a seg11ent value 
;AX = user·s entry OS 
:switch ~ack to user•s stack 
;if U_INSYS = 0 

:restore t:irevtous U_WRKSEG if not 
;going back to 1Jser•s stack 
;os = user•s entry OS 
;parameter return BX = AX 

;CX=error code if AX 1 8X=OFFFFH 
;ex always 0 if no error 

;b4ck to 1.1ser ••• 
;restore interrupts as thev 
;were on entry 

entry: if CH <> 0 then CH is ruodule num~er 
(usually i:sup, 2:RJM, J:MEM, r,:c10, s:eoos> 
network check is bypassed 

if CH = 0 theh helw<>rk check is d<>ne 
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CP/M ~S~d6 1.1 ~JURCE: sur.~H6 

}2{j f, 

l 2u I 
120tJ 
1209 
l 2 l IJ 
ll 11 
lll? 
12H 
1214 
121 :> 
12!6 
l? 1 ( 
1<'11! 
121 '.I 
12Lll 
12£ l 
122? 
122. ~ 
12Z4 
122 ~ 
122& 
17lf 
1228 
12<'. '.I 
12)(1 
LUI 
17)2 
lZ:D 
12H 
l? j:J 
12:,6 
12 'j f 
12]8 
12 j'J 
1?40 
12'1 l 
124?. 
1Z4 ·~ 
1244 
12't~ 

1246 
124' 
1248 
124'.I 
ll~O 

llH 
12:-£' 
125) 
12:>4 
12'.>5 
12':i6 
l 7':i I 
1258 

=0110 d4tJ7407 
=0174 llnCl tfl43 

=017>.l dEEOO 

=01711 80f'H51615 
=0180 ll0E9lf:80f946 

7 2F 0 
=Olflll 80i''l547608 
=-OHU ti OE 'JOf 
=tH'.10 ll0F'l7977t3 

=019:> ll!IF1Dlt6 
=Ol'l9 iHCoAOOO 
=0190 ll!'.04 

=Ul 'lt f6CH07417 
=-01 A't IJOl~OF 
=O 11\7 .<04(>00 
=OlAA A8<t07400 
= 0 l .~ t ~o 
=011\1- fflE 3000 
=Ol!H JCFF 
=Olfb ,IJ 

0170 
Olfll:l 

0195 
0178 
0118 
0195 

0178 

oms 

0 lBli 

ill fun c: 

netchk: 

o~func: 

exit; 

LL 
Jl( 

ex 
Bl( 

tS 
ex 

function iJ 
ar.J 
ar') 
return value 
segraent return VJlue 
error code if BX = OffffH 

te~t ch,ch jz netchk 
mov ax 1 cx l j~ps localfunc 

;netNork or local 
;in local module 
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iilleqal function number 
jmp i_ent 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
enter here for network check PACIFIC GROVE, CA 93950 
check for functfon numbers represented in function table, 
ENrTAu_TAaLE. Table space is saved by making the functions 
conti1uous as we check the range. 

SER.# ______ _ 

The table hds entries for functions 0-69, 98-112, 128-16~. 
~umbers 70-97 1 112-127, 165-255 are not in the table. 
Illegal functions in this table return the error codes 
not implemented (1) or illegal functton number (2). 
Function not in the table return the illegal function number 
code. 
To add a new user function modify the files SYSDAT.DAT and 
MOJFUNC.OEf as well as the ranges immediately 
oelow. All of the modules SUP,RJH,HEH,CIOtBOOS,SYSDAT •ust 
then be reassembled. 

cm~ cl,6'.1 I jbe okfunc 
sub cl,28 I cmp cl,70 I jb illfunc ;98-112 are now 70-8~ 

cmp cl,84 I Jbe okfunc 
sub cl1 lS 

cmp cltl21 J ja illfunc 

mov st,cx l shl sf,l 
add si,off set sysent 
nov dx 1 enttab_entryCsiJ 

test ah 1 ef_network I jz localfunc 
anJ ah,not ef_network 
mov al 1 module_map 
test al 1 netmod_bit l je localfunc 

push ax 
callf dword ptr .n~lmod 
cmp al,true 
pop ax 

;128-16~ are now 100-136 
il28-16~ are now 85-121 

;CL is now 0 - nua entries 
;- 1 in entry table 
itlaes 2 for entry table 
;AH high nibble flags 
iAH low nibble •odule 
:lL function number 
; o11thin module 
;~ot a network function 
;turn off network bit 

i~etwork •odule ts not there 

;call network CL = func 
:if AL=OFFH do tune locally 
;1n addition over networ~ 



l?~'l 

1L6 ll 
1261 
UP 
l?o l 
1264 
120'.> 
1706 
1Lo7 
12oll 
12(,'l 
1L7tl 
1211 
127Z 
ll l j 

12 /'t 
127'> 
ll76 
12 fl 
1<'78 
lZ l'J 
lZ<HJ 
12bl 
l?U? 
128 3 
l2b4 
128 '> 
1 Zti6 
lZtlf 
l2ti!l 
l L ll'l 
lZ'JO 
1 2!.J I 
12 ');' 
l<'':H 
1 2 'J4 
l?'.J'> 
l?'l6 
) ?'J 7 
t.Z'J H 
12 ') ') 
l 30fl 
l)(J) 

J jlJL 

u01 
1104 
1:.10 '> 
1306 
13!J/ 
1:.1 u fl 
130'1 
1310 
l.H 1 

= 0 I 11u 
=01 Ill 

=O l i\ \1 
=OJCO 
=ll!CL 
=O lf ll 
=01Ct.. 
=l\JC!J 
=0103 
=O 101 
= 0109 

=OlOA 

=OlOU 
=O lf)f 
= 0 It .l 

750J 0 lBLI 
lli'C JCJ 

tJ!Jrr.Ol 7410 0100 
II ~l.C 
ollzt4601\D2f0 
n11 01'.JA 
321' i)4'l 
Dlt101tl0Hl 
!lf-flllACB 
FFIC 
CJ 

t9n500 0262 

J?c /t 
Ohtldf\fll 
<'.[FFA44402 

- - -
jntl lot:dlf1.1nc: 

mov .lx.t>x I ret 

local tune: ; "ot over the net,..<lrk 

in sup: 

i===== 
entry: 
:===== 

c.11p ah, sup I j e in:;up ; ~tl=module• AL=funct ion 
mo11 cl,ah 
mov ch 1 module_mdP shr ch,cl ;does module exist ? 
jnc baclmod 

xor ch 1 ch I dee ex :.ake •Odule 0 rel~tive 
shl cx 1 1 I shl cx•l I shl cx,I :• 8 
mov sl 1 cx J Mov cl,al ;tune I in CL 
cullf dword ptr module_table[sf] 
rel 

jmp n_imp 

1tOr ah 1 an 
shl ax 1 1 I mov st 1 ax 
jmp cs:supfuncCsi] 

11ov cx,ax 

: Supervisor module entry point 

Arrive here usually on a CALLF using address 
dl SYSDAT:4. Note: flag set is handled specially. 

entry: if CH <> 0 then CH ls 11odule number 

extt: 

(usually l:SUP, Z:RrM. J:MEM, ~:c10, 5:BDOS) 
network check is bypassed 

if CH = 0 then network check is done: 
CL function •· If CH = 0 then CL ls treated 

as a function number used with an INT 22~: 
lt is a USER function. 
If CH ls not 0 then CL is the function nuNber 
within the module specified by CH. 
The file HOOFUNC.DEF contains the equates 
used for dccessing functions from within the o.s. 
These functions are INTERNAL functions. 
Note the INTERNAL functions ~re a superset of 
the USER functions. The equ~tes for USER 
functions in MODFUNC.OEf have a 0 for the high byte 
forcing network checking from this entry poi~t. 
An example: if f_conln (from MOOFUNC.OEf) ls 
equal to OOOIH. A Console output call to this 
entry point thus result in CH = o, CL = 1. 

JX arg 
tlX a rg 

BX 
tS 

return value 
se~ment return value 
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1H2 
i:~u 

1 31 't 
Hl'> 
Ul6 
.131 7 
1 Jl 'i 
131 'J 
I 3l U 
1 j,ll 
132! 
132 j 
lJ,4 
132'> 
13<' f, 
t:~d 

1 Ji' H 
l 3,9 
1310 
LL.II. 
1H7 
13.H 
l3J4 
l )J'j 

13jb 
l J.> ( 

l 3JH 
l 3J'J 
1 J't II 
l3'tl 
l HL 
lJ'tj 
134" 
134~ 

1346 
13'if 
1348 
134':1 
13'.>U 
13'>1 
13'> ;> 
lJ'Jj 
13'.>'< 
13'>'> 
B'>6 
13'>1 
13:>1J 
U'>'l 
13o0 
1361 
1302 
13o3 
1364 

=O l Ell blF9d500750F 
= f) l El l'10302 
= 0 lF l 1:97Cff 
=01F4 8PC 3 
0:(1 If=b 40 
=01:=1 1402 
=O l f-'J 3 ~::: ') 

= 'l lf J 4 ll 
=OlfC Cfl 

=!llf'O 26tl90[4000 
=f.LOL t8i1100CB 

=0206 26f"362E00 
=OZ Ou 8CO ti 
=OLOD 26A32EOO 
•Ol 11 2EAl0600 
=0£'.15 BEl 9 
=Oll7 E85SH 
=021A 26412EOO 
= Ol t t !ID3 
:00220 26BF062EOO 
=IJ22'> IJRC.3 
=OL21 40 
=0228 741J2 
=Ol2A 33C9 

=022( 48 
=0220 C3 

=OL21.: li !llE 6 B 00 
=023£ 8t&7061Cf0 
=023/ H9i1FOO 
=OLJI 3302 
=0231.. LDEO 

ex error code if AX OfFFHf 

()lFO c1u; ciof_fla11set I jne 
mo11 cx,f_infl'!gset 

0170 

Olfo 

u_~rr?: 

notfs: 

0206 

OS if: 

c<1 l l svsfunc 
mo11 '1Kobx 
inc -'!)( 

jz u_errl 
xor C>ctCX 

d,?...: ux 
retf 

:DOii u_unusedocx 
C<ill osif 1 re tf 

push u_wrlcseg 
111011 ax 1ds 
111011 u_wrlcsegoax 
11011 ax, sysdat 
:ao11 ds1a11 

0170 call swsfunc 
:ao11 ax,u_ .. rksP.g 
111011 dst aK 
pop u_wrlcseg 
mov ax,bx 
inc ax 

022C jz u_err3 

u_err3: 
dee dK 

ret 

•========= 
user_retr: 
;========= 

notfs ;tlao set ls exception: 
;do not go over network, 
;make path shorter, 
;parameter return BX = AX 
;AX=OfFFFH if error 
;ex= error code if AX,BX=OFFFFH 
:CX=O if no error 

;set AX Dacie to 0 or OFFFF~ 
;os must equal svste• 
i de1ta segment 

:save 16 bit function number 

;point SUP uses to get 
:to other modules 
isave current u_wrlcseg 

;AX,~X are return codes 
;AX=OfFFFH if error 
;ex= error code if ax,sx=DFFFFH 
iCX=O if no error 

;set AX back to 0 or OFFFFH 

tf a user process does a REff to ter~inate, 
the proc~ss ends here. Jhe Load function sets up 
the default stack to point here. 

moll 
;ind 
111011 
xor 
Int 

bx,rlr 
p_flag[bx] 0 not 
cx1f _terminate 
dx,dx 
oslnt :make sure the ter•inate 

;succeed by reseting the 
;the keePotempkeeP1ctlc,svs flags 
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CP/M •S~H6 1.1 5GURCE: SUP.A86 

l 3t>~ 
1 jt>& 

136/ 
l 36tl 
1 J6 'J 

13/0 =023t ~FlE2800C3 
1371 
1 )fl 
131] 

1374 
13/'i 
I JI 6 
l 377 
13111 
13 /'J 
l 3d0 
l3dl 
lJ!;L 
l3b3 
Uti4 
1 jlj~ 
13116 
l 3ll 1 
lHll 
l 3b'J 
lBIJ 
l j<JJ 
13'Jl 
13 ')j 
IH4 
13'J') 
13% 

=024't 
=0246 
=0L4o 
=024.i 
=-OL4C 
=024E 
=0250 
=OL~2 
=0254 
=02'.>o 
=025tl 
=025A 
=OZ'>C 
~025l 

=0260 

620 2 
6902 
7002 
7E02 
IJ~O'J 

:HOJ 
6811 
fFllF 
ffi02 
050 3 
0009 
710? 
3703 
I Ai)) 
0509 

-
; ====;:;== 
xiosif; 
•====== 

callf d~ord ptr .xiosmod I ret 

:• su~ervisor function table 
; . 
;••··················································· 

org ((offset SHl) Arm Of ft eh ; word Boundary 

suµfunc Jw n_imp 0-not implemented 
ow i_ent 1-IllP.gal function number 
d,. l>ver_ent L-( 12) aet BOOS 11ersion 
d .. cl>ios_ent 3-(50)call bios 
d,. load_ent 4-( 59) user load function 
dw cli_ent 5-C 150>CLI 
dw rpl_ent 6-Cl51)Call RPL 
dw parse_ent 7-CI52)parse filename 
dw sdctt_ent l:l-(154)get sysd11t addr 
dw tod_ent 9-Cl55)get tod addr 
dw load 10-load function 
dw 011er_ent 11-o.s. version nu11ber 
dw chain_ent 12-C47)Program Chain 
ow ser_ent 1J-(107>ri?turn serial 
:1w cluad_ent 14-chain luad f1.1nction 

- .... 
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CP/M ASMll6 1.1 SOURCE: SUP.A86 

U'.11 
lBtl 
lJ':i<J 
1400 
1401 
l't02 
1403 
1404 
140~ 

1406 
1407 
1403 
l 4U':i 
1410 
1411 
1412 
14JJ 
l 'tl 4 
141'> 
1416 
14U 
1418 
14l':i 
14.:U 
14Ll 
1422 
1423 
142 4 
14L!> 
1426 
1427 
14Lll 
142 ':i 
1430 
1431 
14JL 
l'tH 
1434 
l 4J'> 
1436 
14.H 
1431:1 
14 j':J 

1440 
1441 
144L 
1443 
1444 
144'> 
1446 
1447 
1441! 
14'1 ':i 

=OL62 i.l90100 
=026!> BflFFfFC3 

=0269 1!90200 
=026C llB"FFFCl 

=0270 8DlE7A0031C9 
(.3 

=0211 8BlE1C0033C9 
C3 

ej~ct l inclurtP. ~ysf~nc.sup 

;****************••··································· ;• 
;• SYSTEM [~TRY FUNCTIONS 
; . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• . ----- ========================== 
n_imp: ; Function not implemP.nted 
: :;::.;;:::::: ========================== 

mov cx,e_not_i~Plemented 

ao~ D•10ffff~ I ret 

;:;;..:.:: 

i_ent: 
•=-=== 

; llle~al System Function 
========================= 

mov cx,e_~ad_entry 

n~v bx,Offffh I rel 

•======= ==================== 
bver_ent: ; uet BOOS Version N 
;======= ==================== 

i===:;;: ==================== 
over_ent: : uet o.s. Version # 
;=====-= ==================== 

aov bx,osvernum I xor cx,cx 1 ret 

if mpm 

:===::::===== 
cbios_ent: ; ~irect SIOS call 
;========= ================== 

:nov sl,dx 
push ds J mov ds,u_wtkseg 
mov al,Cstl I mov cx,l(siJ 
mov dx 9 3[si1 I pop ds 

MPH 2.x ONLY 
============ 
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cmp al,J I j~ goxios ;ff noo1.weoo1; terminate 

goxios: 

mov cx,f_ter~inate 
mov dx,O I Jmp ostf 

cm~ al,7 I jbe gxl ;7=reader input 
cmp Jl, IS I je gxl ; 15=llst status 

mov bx,Offffh I mov cx,e_bad_entry 
ret 

mov hletrlt 
cm;> al,4 I ja xlst 

mov dltP_cnslbxl 
;~=console output 



- ~ ~ ~ 
....._ 

LP/~ ASMb6 t.J SOURCE: SUP.•86 

1450 
145 l 
l4!>L 
14!>3 
1454 
1455 
14~6 

1457 
1451! 
145 'J 
1460 
146' 
146L 
l4o) 
1464 
1465 
1466 
1467 
146H 
14o'J 
1410 
141! 
141L 
l't/) 
1474 
1415 
1476 
1477 
l47H 
141q 
141JU 
141lJ 
141lL 
14113 
14ll4 
l41J5 
14116 
14117 
141lll 
14d9 
1490 
14'il 
14'.Jl 
14')] 
14'J4 
14')5 
14% 
14'H 
14'Jll 
1499 
1500 
1501 
1502 

=0211: !lllr<' 
=IJ,UlO 80'> 
=0282 260EIE2f00 
=0281 8A048e4COI 
=OL8C IJ85403 
=028t- BEDIJ 

=OL91 JC02750E 

=0295 U91804 
=OL9ll E85BFF 

02AJ 

0206 

~ r- -~ 
····· ·-···· - .... 

cmp <.1l14 I j~ Jxio 
roov cl1dl I jm~s Jxio 

xl st: cmp al16 I je jxio 
Cll;.l :.1 1 1 I je jxio 

:aov dl,p_lst[bxl 
c11p al,15 I jne jxio 

/DOV cl,dl 
j x io: sub al12 I mov ah10 

jrnp xiosif 
<?Jld If 

if ccpm 

;=.;;;:======== 
chios_ent: ; Direct 310S call 
i========== 

.... ~ ~ ~ 

:end of HP/M direct BIOS c~ll 

:CCP/H direct 6IOS call 

:;:;:;:::;;:::;;:::;::;::;::;:; 

CCP~ 2.x OUY 

01 0 if last call was also func 50. 
01 Offffh if it wasn•t 

xor ditdi 
c11p u_func,50 
je c_next50 

; dee di 
c_next5o: 

lllOV u_ful\C150 
11ov st 1 dx 
llOV bptdS 
:1011 ds 1u_1o1rkseg 
rnov al 1 [stl I mov cx 1l[sll 
mov dx 1 3lsi] 
raov ds,bp 

c:a;> al 1 2 I jne not_consts 
test di,ul 
jnz go_clo 

mov sl 1 rlr 
mov bloncns 
cmp bl,p_cnslsil 

i jae go_cio 
;get_status: 

; 
uo_cio: 

; s_qut ck: 

arnv s i, u_conccb 
xor bx,ox 
c~~ c_n~h~r[stJ,U 

jnL s_ 1·~tcti;1r 
mow ~1,c_numch4rs[siJ 

j111ps s_qutck 

111011 cx1f_ciost4t 
call osif 

iuser re~lster for speed 

illS=SYSOAT 

;optimize constat 
iO!=O if last call Nas func 50 

iis it a 11irtual console 1 

iif it 1o1as u_cce is valid 

;numuer of chars in VINQ 

idoesn't change console raode 

....._ 
~ ~ ~ 

PllGE 19 
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CP/M AS~86 1.1 snuRCE: SUP.A86 

15UJ 
15U't 
1505 
1!>U6 
1501 
1508 
15U'J 
151U 
1511 
1517 
l'>lJ 
1514 
1515 
1516 
1517 
1511J 
151 <J 
1520 
1521 
15.:l 
1523 
!SH 
1525 
1526 
15.!7 
1528 
1529 
1530 
1531 
15Jl 
1533 
15H 
15J5 
1536 
1517 
15J8 
lH'J 
15411 
1541 
1!>42 
15'tJ 
1544 
15't5 
15't6 
15H 
l 5'tll 
l 5't'J 
1550 
15H 
1!>5l 
1553 
1!>54 
15!>5 

=0:!9b 1140'1H03 

=OL'Jr 6Aff00 

:OLA2 CJ 

=OLA3 .>CO't1508 
=02AJ 8AD l 
-:OLA9 d'l0304 
=OZAC E95 7ff 
= 

=O'lAF JCOl 1709 
=1}283 898FOO. 
=OLBb 8AOOOOE94AFF 

=OlBG 3CD 176 O!\ 
=OlCO JCOFHOl 
=OlC't 88FFFF890200 
=02CA Cl 

=OlC6 3COH506 
=OlCf b90204 
=0202 t931FF 
= 
=Ol05 3C051508 
=0209 81\H 
=OLOd 090500 
=0201: E925FF 

=OLEl 3COU506 
=02E5 881>600 
=02f8 t953ff 

=02t8 ]f.017506 
=02Et- 880500 
=OLf.t E9"9ff 

=02F5 li80300 
=OLF8 E9't 3FF 

= 

=02Fb 268ClE3000 
=OJOO 33D8~BCBC3 

= 

02Al 

02AF 

0206 

028C 

0ll}6 

02Cll 
02Cd 

02D5 

0206 

D2El 

0206 

02Eb 

023E 

02F5 

023E 

O.llt 

test bl ti> l I Jz x_cs 
;s_gotch.;ir: 

1110V llkt0ffh 
K_cs: 

re t 

not_consts: 
cmp it I t 't I Jne not_conout 

lllOV dl 1cl 
lll'>V Cktf _rce>nout 
jAlp ostf 

no t_cono"t: 
Ciiio' al. 1 I ja goxios 

•ov Cktf_termtnate 
•OV dx, 0 I Jiap oslt 

11oxios: 
C•P ill t 1 I jbe oxl 

C•P d,15 I je gxt 
llOV bktOffffn 
ret 

gxt: 
c•P al,3 I Jne not_conin 

11ov cx,f_rconin 
Jrap osi f 

not_conin: 

•ov 

c•~ al,5 I Jne not_llstout 
11ov dl,cl 
inov Cktf _lstout 
jm? osif 

not_ltshut: 
c•P al16 I Jne not_auxout 

11ov ~x.to_au~out 
jlllP xtoslf 

not_auKo.,t: 
c•P al1T I Jne not_auxln 

111ov all1lo_auxtn 
jmp dosif 

not_auKin: 

enJif 

aov a•1to_ltstst 
j111p J(fostf 

;returns l or 0 <or char count> 

;01os ret.,rns Offh or 0 

;console output 
;character to send 

;cold or war• boot 

JBIOS 2-1 and 15 are ok 

cx,e_b<1d_entr11 

;console lnput 

;BIOS return In Al and BL 

;when we aove this to CIO 
;check for ownership 
;end of CCPIK direct BIOS 

;=====·==.: 
sdat_ent: ; Rel Addr of System Data Area 
:======== ============================== 

111ov u_retseo1ds 
•or b1C1bx I mov cx,bx I ret 

;======= ============================ 

PAGE ltO 
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- -
1.:1'/M A~Mlll 1.1 S:JURC.E: SIJi'.A86 

lS:;.6 
15H 
15:>H 
1559 
l)bU =010:> 0626ijE06~EOO 

1561 =IUOb llt~F4 

156L =OJOU DE7EOOti90500 
1)61 =O.H 3 f344 
1564 =0115 0733C.988D9C3 
156) 
l5b6 
1567 
l 5i>A 
l56'J 
l 5 7U 
l 5 71 
!512 
157:1 
l '> 14 
l!>/5 
15/6 

=OJltl 
=OJ21 
=OJ26 
=OJ2b 
=0310 
=0.>32 

06268[062EOO 
8BF l\OEJC 00 
1E8CC88Eu8 
d9CJ300FJA5 
1F07 
33C98B09C3 

tod_ent: ; Return current limn of D4y 
i=~===== ============================ 

copy tod struct into user area 
push -.s I nov cs 1 u_wrksn~ 
.11011 Of1dK 

DOii si,offset tod I aov cx,todlen 
rep movsb 
pop es I xor cx,cx I mov bx,cx I rel 

•======= ===================~== 
ser_nnt: ; a~turn Serial Number 
i======= ====================== 

copy s~rial field into user area 
push ,. s mov i!S1u_wrks·~Y 

aov dl,dx I lIIOV ,,.l,offset seri1tl 
push ds I lllOV 4XtCS I raov ds,ax 
llOV cx,1 I rep movsw 
poo ds I pop es 
xor ex 1 ex I mov bxtCJC I ret 

PAGE 41 
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C~/M ~SM86 1.1 S~URCE: SUP.A86 

1!>11 
B7!l 
15 l'J 
l!>tlll 
15H1 
15JL 
l!>IB 
151H 
15U!> 
l!>db 
l5b7 = 
1586 =OH7 3302 
15U'J 
15'Jll = 
15 'JJ 
15'JL 
})'J3 
15H 
l 5'J!> 
l 5'Jb 
l 5'J7 
15'JH 
l !>'J'J 
1600 
1601 
1602 
1603 
1604 
160!> 
1606 
1607 
160H 
160'J 
1610 
1611 
1612 
1613 
1614 
1615 = 
1616 
1611 = 
161U "-
161 'J 
16£11 
1621 
1622 
16d 
l6L4 
162!> 
1626 
16L l = 
162H 
1629 ;: 

ejact I include command.sup 

;••••················································· 
:• Command Line Interpreter. ~rogram Ch~tn 

;••··················································· •=====-==== 
chaln_ent: 
;========= 

xor d1e,dx 

;======= 
cll_ent: 
:======= 

PllGE 4l 
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The command ltne ts first parsed and an fCB ts 
inltlaltzed as a result. 
An attempt ts made to open a queue •Ith the fllena•e 
of the FC8. and •Ith the ASP flao on. 

SER.# ______ _ 

The coaaand tall ts .rttten to the queue if it ls found. 
lf the queue cannot be opened or ls not and RSP type then 
•e try and load tha command from disk. 

• If the write queue falls •e return e_q_full error code and 
do not look on the disk. 
After the queue •rlte, an console assi~n call atte•Pted to 
d process with the S3me name and the Pf_OSKLD flag off. 
Irregardless of the success of the assion we then return. 

If the RSP queue cannot be opened, or ts not an RSP type queue t~en 
we make the name type in the 
FCS to be ·c~o· and attempt to open the file. If this fails, 
so do •e• 
We then obtain a Process Descriptor froa the 
PO table. Again we fail if it does. 
On a successful open, •e call the ROOS load function. 
If the load fallse so do we. fhe PO is 
initlaliLedt the default console ls assigned to the 
PO, the ~F_OSKLD flag turned on, 

; and a create process call ls •ade. 

input: OX -> commdnd buffer tn u_wrkseg 
it ls assumed that the calling process 
is attached to its default console 
and ls willing to lose It since lt 
-111 be handed to the newly created 
process. 
if DX = o, assume chain •/command in D~A 

output: liX = 0 if successful 
= Offffh if failure has occured 

ex :: error code 



CP/M AS~ll6 1.1 SOURCE: SUP.A8b 

l 6 3 f) 
16.H 
1632 
1633 
ltd4 
16J5 
lldb 
16.> I 
16.>H 
163'.I 
1640 
1641 
l6't? 
16 4 ' 
1644 
16't5 
1646 
1641 
1641! 
l64'J 
1650 
16:>1 
16Sl 
16!d 
1654 
1655 
1656 
16S7 
16!>1l 
165'.I 
16611 
1661 
lf.6 ! 
l66J 
1664 
166!) 
1666 
166( 
1661! 
l66<J 
1610 
lb71 
1611 
167J 
16/4 
1615 
1676 
1671 
167H 
167'.I 
161!0 
16dl 
16U2 

=033~ liB1~68008R47 

06 
=0340 50 
=-0J41 01)0012 
=0344 tl9H06 
=0347 57 
=034li ~95906 0944 
=/JHC 514 
=034(; 8f062103 

=0350 C606230300 
=OJ55 83F~00750A 
=035~ L6062303FF 
=OJSt C606240300 

=0364 L606760400 
=OJ6<J 803E4F00ff75 

11 
=OHO 52B9A200 
=(1374 !:8SFFE511 
=0J71l u3F900750A 
=0370 C6067604ff 
=0387 S2 
=OJ!lJ L8H05 
=0386 5A 
=0387 llBl E6B 00 
=OJOa ll91EA603 
=Oj8f BA4Fl2 
=OJ9.l tl80E7404 
=0396 81\4:= 13 
=039<J ll80E 7304 
=0390 8MF20 
=03.410 880E7204 
=OJA4 26BAOEIOOO 
=OJA'.l !180E7504 
=03410 268~0E0200 
=OJB2 890El003 
=0186 261l30E0400 
=CJBB 890Elf03 
=OJBf C70660040000 

036't 

0387 
0387 

0206 
0387 

0889 

=OJC5 803E2303FF75 03E8 
lC 0 JE 8 

=03((; 061E 

cli_cl t: 

;>U:>h ax 
or ax,pf_tempkeep • pf_nuctls 
DOI/ p_flaglbxl,ax 
push dx 
::all cli_sync 
poµ ,JK 
Pop cli_pflag 

~e have CLI SYNC 
Check for Chain 

mov cli_chain 1 false 
cmp dx10 I Jne cli_clJ 

MOV cli_chain,true 
mov cli_term 1 false 

- - -

•save flags on slack 

>save p~ra.eter 
lrentrancy stops with sync call 
;we can save the flags 
iand other variables in the CLI 
;diita area 

• initialize defaults from parent PO 

•011 cli_Jfil1false 
cap dayfile,Offh I jne nodf 

push dx I mov cxef_cconattch 
call ostf I pop dx 
cmp cxeO I jne nodf 

nov cli_dfiletrue 
push dx 
call prtlme 
pop dK 

nout: mov bx,rlr 
•OV cl l _ppdebx 
aov cl 1 p_dsk[bxl 
111ov clt_uskecl 
111ov cl,p_user(bxl 
•011 cli_user 1 cl 
111ov cl 1 p_cnsCbxJ 
a1ov cll_cns 1 cl 
mov cl,u_error_mode 
nov cll_err_mode,cl 
~ov cx,u_dma_ofst 
mov cli_dma_ofslecx 
Mov cx,u_dma_seg 
mov cli_dma_seg,c1< 
mo11 clierrt 0 

• copy command into local area 

cm~ cli_chalnetrue I jne cli_cpy 

push es I push ds 

-
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CP/M ASM86 I.I 5JUR~E: 5UP.AA6 

16dJ 
16114 
l 6U~ 
16ll6 
16U/ 
lfillfl 
1611 '} 
16'.10 
l6'H 
16'12 
16'Jj 
l 6'Jlt 
l 6':J5 
16'16 
l6'H 
l6':11J 
16')'1 
1700 
17lll 
l 71Jl 
l7UJ 
1704 
170'> 
1706 
1707 
1708 
l7U'l 
1710 
1711 
llll 
111 3 

=O~fl 2E8E060~00 
=OJ03 83331003 
=0Ji17 BfA303 
~OJDt< 8UE1F03 
=OJ!lt il'HOOO 
=llJ: l f3115 
=OJE3 if07 
=OJb l91EOO 

=03E8 061E 
=OJEt 26&Elf2E0007 

=OJFU UHF2ilFA503 
=O .. ff5 A4 

=03F6 tiP.F2il3C601 
=O"JfB BFA803 
=O.ffl 1398100 
=0401 F34't 
=O't03 061F07 

=040b t8A905E307 09~2 
=0400 1190E6004 
=040f E90603 07E8 
= 

17l't =O'tl2 EB5~04 
1115 

0870 

171«> 
1717 
17111 
1719 
1 7 i::IJ 
17Ll 
11Ll 
17£3 
17"4 
17.:5 
1126 

=O't15 B03E2A040075 0439 
10 0439 

=OHC Bl'.2A04 
=041F 807Fl~007514 0439 
=0425 E81C00750F 0444 

=042A B0352303fF75 
05 

0436 
O't36 

cli_cpy: 

1r.ov es,sysd<lt 
mov st,clt_dma_ofst 
mov dl,offsel cli_cmdtall 
mov ds,cli_dma_seg 
mov ex, 04011 
rep niovsw 
pop ds I pop es 
jmp cli_parse 

~ush es I push ds 
mov ds,u_wrkseg I pop es 

DS=Wrksey, ES=Sysdat, SP->UOA 
copy clicb_net 

mov sitdx I mov dl1offset clt_net 
aovsl> 

copy co1111aand 
nov sltdx I add steclicb_cmd 
mov dt,offset clt_cMdtall 
mov cx,clicblen-clicb_cmd 
rep movsb 
push es I pop ds I pop es 

;parse the co••and 
cli_parse: 

call pfn I Jcxz cli_gprs 
mov cllerr,cx 
j111p cli_exit 

cl i_~prs: 

ca 11 shtal 

;fcb has parsed filename 
;1f not explicit disk then 
; If not RSP try CHO 
:else try CMO 

cmp cli_fcb,O I Jne cll_ffload 

cli_qfuU 

mov bx 1 (of fset cll_fcb) 
cmp fcb_plenCbxJ,O I jne cli_ffload 

c~ll cll_checkque I jnz cli_ffload 
;successful RSP access 

l1L7 
17.d1 
112lJ 
Inu 
lHi 
1132 
17JJ 
llH 
17J'> 

=0~31 C6J52403ff 
=11436 c9AF03 117E6 cli_exitl: 

cli_ffload: 

mov cli_ter111,true 
J11p cli_exit 

=0439 83F90F7571 04AF 
=IJ43c 890c6004EBE6 042A 

cmp cx,e_q_full jne cll_fload 
mov clierr,cx I Jmps cll_qful 

PAGt: H 
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....._ 
~ 

_..... 
~ ... 

l.l'/M ~Si1tll 1.1 $JIJRLi:;: SU;>.AR6 

=.044't BU!:lJ4 
=0447 bf5304 
=044A S90400061E07 
=0450 56F3AS 

=.0'<5j 5tB0400 
=ll'<S 1 lff~F04 
=O't5A f3A507 

0206 

~ ... r·-·~ 11r -II 
:I ~I"' 

_... 
:r·~ 

cl i_ch,!CKq.H': 
;------------

~utput: z flao on if successful 

~copy fcb.nama to qpb.name 

~a~ si,(offset cli_fcb)+fcb_name 
~ov ~t,(offset cll_cuspqpb)+qpb_name 
~ov cx 1 qna•slz/2 I push es I push ds I pop es 
Push st I rep movsw 

;copy fcb.na•e to acb.ndrue 

Pop si I cov cx,qnamsiz/2 
mov dl,(off set cli_acb)+acb_name 
re~ 5ovsw I pop es 

; open queue 

mov cx,f_Qopen I •OV dx 9 (offset cli_cuspqpb) 
call osif I Jcxz cli_goodq 

-
11Jo 
17 J1 
11 Hl 
11 J') 

ll'tU 
1 HJ 
1142 
174J 
1744 
11 <,'> 
1146 
1141 
! 7'ttl 
l 14'1 
l,., ll 
l 7:>1 
17~l 

17!d 
11, '• 
l 7)'> 
l /~6 
l/';;/ 
1 7'.> H 
17~'1 

11611 
1101 
1102 
11oJ 
l fo4 
176'.> 
1166 
llb 1 
11611 
11 (}'I 
17111 
1111 
17/l 
171 j 
1114 
1775 
1716 

=O<t53 898700BA4B04 
=O't6J t81\0f0E.304 
=046B 83f900C3 retclil: cmp cxtO I ret ~CX = Offffh on error 

;we successfully opened the Queue 
;now check RSP flag 

clt_goodq: 
=0<,6( 1!34304 
=1H6t' 885F02 
=0472 f74104080075 

05 
=0•7~ rl90900tREA 

047E 
0471: 
0468 

=047t b9BCOOBA4804 cli_gq: 
=0484 lB7FfOE305 0206 
=049J J90fd0lBOA 0468 

~ov bx,offset cli_cusPQPb 
mov bx 1 qpb_Qaddr[bxl 
test Q_flags(bxJ,qf_rsp jnz cll_gQ 

mov cxee_no_queue I jmps retclil 

;write comaand tail to queue 

mov cx 0 f_cqwrite I mov dx 9 offset cli_cuspqpb 
call oslf I jcxz cll_qw 

mov cx,e_Q_full I jmps retclil 

;successful Queue write, assign console 

1111 =O'tHt HOJE7604ff75 0498 cli_qw: cmp cli_dfi1 1 true jne noqm 
l 771J 03 0498 
1119 =0495 tBB004 0948 call prcusp 
17bll "'0498 1!85804 noqm: mov bx 1 offset cli_dcb 
llbl =0498 A072048807 mov dl 1 cll_cns I aov acb_cns[bkl 1 al 
17Hl =04,\0 C6't7010fl mov acb_match[bxJ,false 

.... - - mlll! 

P~Gc 45 

COPYR1GHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _____ _ 

17llJ =.O'tA4 C147020100 mov dcb_pd[bxl,l ;1natch on PD 1o1ith DSKLO fhg off 
1784 =04A~ EROE0533C9C3 09BA call condsn I xor cx 1 cx I ret 
118'> 
1186 
lTIJ I 
l 7 il!l 

cli_f loa:J: 
;---------
; Try to Load a file for execution 

~ -



C:P/M 4S:IU6 1.1 S·JUllCE: SUP.i<86 

11 IJ'I 
1 1 ')0 
ll'JJ 
l7'J? 
tl'Jj 
l7'J4 
17Y5 
11'1!> 
l 7'J I 
l 7'111 
11'1'1 
1800 
lllOl 
18UL 
lHOJ 

1 !10 '• 
l llU5 
11301> 
1!101 
JBOtl 
11:109 
l ll l IJ 

11:111 
1812 
181J 
11:114 
] 81 5 
llllb 
!IHI 
11:11 l:I 
l !ll 9 
11120 
lBLl 
Hl.U 
11123 
lli24 
18l5 
18.<:6 
lli2/ 
1828 
llJ' 'l 
11130 
HLll 
lR.U 
11133 
11134 
llD5 
111.>b 
11:137 
18 3!:1 
18.i9 
1840 
1841 

=O't ~1-
=O'tt1~ 

"-041'/1 

=04C 1 

=fl't(4 
=04Cll 

=04Cf 
=040L 
=04{)7 
=04i1ti 

=04Dl. 
=OHO 
=04E5 
=O'tEA 
=04FO 
=O'tf5 
=04fA 
=04fb 
= 0 H'f-
=r505 

= 05 Otl 
=051 l 

=0514 

=0511 
=O~lA 

=0510 
=0523 
=0)2cl 
=0~29 

9C:r t\IHl IE 5C 00 
83Fl\00750A O'tC4 
'JOC10660040C 
00 
1..9Z403 OHS 

tlAJ78<J 36 5C 00 
9[)t19ll61304 

06U:07 
dllFno9l!JOO 
BCOF3AB 
07 

8lllf6Jl04 
C7H061000 
86FiHIJC708 
8E?A0483C601 
06dC088ECO 
890,00F31l5 
07 
lltB66800 
A0140488Hl2 
A01l04884713 

A0120488H20 
ll/14424 

884 7 24 

uE34 04 
8F2503 
062::1lE060600 
090400f3A5 
07 
26L106020025 

if 

PAGE 46 

The CommanJ Line Parsed correctly and we hJVe an FC8 
set qp. Ue already know there isn•t a qqeqe and a 
process ~Y tnc same name as the command. 

111p111 

; Obtain a Process Descriptor 

pushf I cli I mov bx,pul 
cmp bx,o Jne cll_gpd 

popf I mov clterr,e_no_pd 

j111p cli_exit 

mov sl,p_link[bxl I mov pul,si 
popf I mov cll_pdtbx 

zero PO 
push es I pqsh ds I pop es 
aov dl 1bx I •ov cx,pdlen/2 
KOr ax1ax I rep stosw 
POP es 

; Initialize the PD for Load 

11ov bx 1 clt_pd 
mov p_flag[bx],pf_table 
•ov Jl,bx l add ditP_na•e 
mov st,offset clt_fcb I add st,fcb_nume 
push es I •ov ax1ds I •ov es1ax 
mov cx,pnamsiz/2 I rep •ovsw 
pop es 
!DOV sl 1 rlr 
aov altcll_dsk I •ov p_dskCbxltal 
mov al,clt_user I •ov p_user[bxl,al 

BOV al1cll_cns I llOV p_cnsCbxl1al 
llOV d 1 p_lst[sll 

sub al,ncondev 
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;Inherit parents drive/user 
leven if we load off another 
;drive or user 

;this should be ln 
;process create ? 

cnulf 
111ov p_lst[l>xl,al 

. 3 • Open the file • 
lllOV sit( offset cli_fcb)•fcb_pwd 
DOii oi1off:.et cli_dma 
push es I mov es 1sysdat 
•ov CXtft I rep movsw 
pop es 
llOV u_dma_ofst,offset clt_d.a 



-
CP/M ASM86 1.1 51U~CE: SUP.A86 

1H4L 
lll4 ·1 
1844 
lll 4'> 
1841> 
lll47 
1 H'tH 
l ll4 'I 
18'>0 
l !l) l 
lH)l 
l IJ~ I 
18H 
185'> 
1 tl'>6 
llb7 
18'.>ll 
1 a;9 
18uU 
lllol 
136l 
llltd 
Ul64 
1116'> 
lll66 
186 7 
1868 
1 ll6'J 
1810 
11171 
llllZ 
1117 j 
1814 
1111 '> 
l!l/6 
11111 
1117H 
1 B /'I 
l llllU 
lllbl 
1882 
18lH 
l llti4 
1118 '> 
1Htl6 
1llll1 
18tlU 
l 8d'J 
lll':JU 
lU'H 
l8'U 
18'H 
18<;4 

;Q ~ 3ll 

=-0'.>J'> 
:U:>Ju 
=- n '> 3l-
-=0'>40 

; 0'>4 't 
:0'>4J\ 
=0:.4[) 

=0:>5.: 
=0'>57 
=-0 s 5 ;i 
=0'>61 

=0!>68 
:0!>6A 
=0'>6t 
=0'>71 

= 0'>1b 
=0'>79 

=0!>71-
~O!>llL 

=0~86 

=0!>8~ 
= 0!>90 
:0:.93 
="0!><)8 
=O:>'lu 
=0:.9f 
=O ._, 1\1 

03 
26ll'.:lfil400 

.1uio4 
CS4~C943 
l.6440,Hfl 
(6440tJ44 

.c6C606100(1fE 
l:R4504 
d0F'JH1562 

LOFF00154F 
8AOE-t300 
3AOE7 4041445 
80jELA040015 
Jf 

i'fC I 
ll80E2A04 
.:82104 
Bl'Fflff7430 

df.2404 
f6HllA807535 

[:80~ 04 
oillE6800 
b07Fl300141F 
l:6471300 
E HF F OJ 
801=£lff740E 
BP24ll4 
f6470AIJO 
7513 
t.11[ s 03 

09qz 
0584 

0546 

05116 
0546 
0546 

0992 
0546 

OS!H 

098A 

OSAU 

0992 
0'>A6 

O!>B't 
09BA 

-

~ow si1offset cli_fcb 
aDw ayte ptr fcb_type(siJ,·c· 
•ov byte ptr fcb_type+l(sfJ,"M" 
nav byte otr fcb_tyPe*2Csilt"O" 

; Open the CMO file 

nov u_error_mode 1 0feh 
c::Jll flopn 
cmp bl 1 0ffh I Joe cll_gopen 

on failure• 
if default ls not syste11 disk 

and not an explicit disk then 
try CMO file on Syste• disk 

bh 1 0 jne cli_bo 
cl 1 srchdisk 

;extended error 

P4Gt H 
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cmp 
llOV 

cmp 
Cmp 

cl1cli_dsk I je clt_bo 
cli_fcb,O I jne cli_bo 

oalready on syste• disk 
;check for explicit 

• try system disk 

11ov bJC 1rlr 
mov p_dsk[bxl1cl 
inc cl 
•ov cli_fcl>,cl 
call flopn 
cmp bl,Offh I Je cli_bo 

oselect 

;set drive byte to 
;syste111 disk 

;make sure SYS attrioute ls on ••• 

mov b1C10ffset cll_fcl> 
test byte ptr fcb_type+l[bxlt080h I jnz cli_gopen 

~We opened a NON-SYS file. Do explicit open 
ion user zero if not already 

call flclse 
lllOV bx,rlr 
CJllP p_u serlbx J, 0 I je cli_boe 

mov p_user[bxl 9 0 
call flopn 
Chip bltOffh I Je cli_bo 

mov bx 1 off set cli_fcb 
test byte ptr fc~_type•lCbxJ,080h 
Jn-z cll_gopen 

Cdll tlclse 

- -



CP/N ~S~ll6 1.1 SQURCE; SUP.,86 

llJ'l ~ 
l ll'Jb 
l ll ';If 
l H'ltl 
18'l<J 
l'lOO 
l 'lOJ 
1 'JUl 
l'l1H 
l'l04 
1 'JO? 
1 %6 
l'l07 
l<JOfl 
l 9U'J 
1910 
1911 
1 1Hl 
1'JI3 
l 'll 4 
1 'J l? 
l'li6 
191 7 
l'HH 
l'Jl'I 
19LO 
l <JL J 
19.U 
l 92 ~ 
l9L4 
l9i? 
l'Jl6 
1927 
19t.H 
192'-J 
l '130 
1 9 j I 
1 'IJL 
1933 
l'H4 
1 'l j~ 
1 'JJ6 
l 'JJ 1 
!<UH 
1 'Jj'J 
l 'l40 
194 I 
l'H2 
1'14J 
l'H4 
l 'l4S 
l'h6 
l'JH 

=0'.>A4 t:ll05 jmps cli_boe 

:could not find LMO file 

~o~A6 tiOFF007506 
=O~Au L70660G41EOO 
=O~Wl t:90202 

OSRl cli_uo: 
cli_l;oe: 

07ll 6 .: li _rmi:> dL: 
cli_gopen: 

cmp bh,O I jne cli_rmpd2 
mov clterr,e_bad_open 

Jmp cli_rmpd 

=IJ?TJ4 filll 1:6800 
=O:>Bb f7,706!100074 05C8 

o<J osca 
=0'.>Df HBFFFF6'l2800 
=0jC5 t99r00 0667 

=0'.>CH 803E<JOOOFF75 0602 
33 0602 

=OS(l-- 8RlE6BO• 
=O:>IU BElA04 

=O:>Db C6471800 
=0?11A f-64401807404 05H 
=O St 0 804" 1880 

=O?E4 f6<t40?807404 05H 
=OSEA u04F 1840 

=O?EE f6440380 
=O~f2 7404 05F8 

=O~f4 1104F1S20 

=OSf ll t-644 04 d074 04 060<'. 
=0'.>ft: ll04Fl870 

=0602 803t2303FF75 0641 
JB 0641 

= 06 O<J 891E 6 8 04 
=060tl 8C'*710 
=0610 [l!lf\()04 
=0613 Bl04iHt:8 

cli_ldl: 

not_fH 

ni>t_tz: 

; if mpm 

; end if 

not_t3: 

; ~. Call the load function 

mov bx 1 rlr 
test p_flagfbxJ,pf_ctlc I jz cli_ldl 

mov bxtOffffh I •ov cx,e_abort 
jl)p cli_cl 

CDP cmodttrue I jne not_cmod 

DOV bx,cli_pd 
mov sl,offset cll_fcb 

;test fl bit 
mov p_cmod[bxJ,O 
test byte ptr fcb_name[stl,080h I Jz not_fl 

or p_cmod(bxl,080h 

Hast F2 blt 
lest byta ptr fcb_name•1CsiJ 1 080h I Jz not_fZ 

or p_cmoiCbxl1040h 

; test f3 bit 

dave brown test 
test byte ptr fcb_name•2CsiJ,080h 
jz nat_f3 

; test f4 bit 
lest byte ptr fcb_name•3[sil 1 80h I jz not_cmod 

or p_cmodCbxJ1070h 
not_cmod: 

cmp cli_chain,true I jne cli_kuda 

mov bx 1 clt._pd 
mov p_uda(bxJ,es 
mov ax,offset inituda 
mov cl,4 I shr ax,cl 
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- -
CPI~ ASHn6 1.1 SDURCE: SUP.A86 

l '14 !I 
l 94'J 
19:>0 
1'J51 
l 'J!.>l 
l 9~:d 
1'154 
1955 
1 9!>6 
195 7 
1 'l5H 
19~9 

1960 
1961 
1%1 
1 'lo i 
1964 
19V.> 
l 'lb6 
l '>6 7 
l'ibH 
l 'J6'J 
191 {) 
19/1 
1972 
191':1 
l 'l /4 
19 ,., 
l'H6 
l 'HT 
l 'l1U 
l 'J l'J 
l 'ldU 
l 'id 1 
l 9U2 
l 9UJ 
l 'ltl 4 
l'l!l5 
1986 
l 9ll 1 
l 'JUU 
l 'lll'J 
19911 
l '.l'JI 
l'J'J2 
l9<JJ 
1 '.l'Jlt 
l'.l'J5 
19·J6 
l 9<J I 
l 9'JIJ 
19')') 

=0617 2f03060600 
=OolL oC:JllECOKFOO 

00 
=UoB llEJi38nf7 
:00627 ti931)00 
= 06 2 ·' f 3t. 5 
:o062C ·JCr'A51\ 
=ll:>2f tic;::i 
=0631 lEBElc0600 
dl6J6 <Jl:)O 
=Uo)ti llAlE6800 
=06)(. !l94710 
=lloJt- 52'D 

=0.'.>41 803f7604fF75 
06 

=Oo41J t8~502 
=064il (85002 

=064c dlllE6B04 
=0652 iJJ\21104 
= 06 5 5 fl 9 0 I\ 0 l 
=0658 8G3E2303FF75 

05 
=055t- C6052403FF 
=0064 EB9Ft-ll 
=0667 5351 
=0669 26C606100000 
=066f f8180J 
=0672 59~1) 

'-'06 74 E 30F 
=0676 d3F9287503 
=0671\ i:93Bul 
=Ob 7l d9i} E60 04 
= 06f!2 l 9H 01 

"063!1 891 E6F04 

=0689 06llE066F04 
=068c. flf8100 
:: Oo 9 1 ti EA 3 0 J 
=06'H ll91FOO 
::0697 F14407 

LOOU =069A 1Eti~1E6F04 

064[. 
064c 
08FO 
089L 

cli_kuoa: 

c1dd ill(,sysdat 
mov bxoes l mov esoax I mov ditO 

mov Js,bx ~ov si,di 
:nov cx,ulen/2 
r-~p ;novsw 
Pushf I ell I pop dx 
IAOV aJ(,eS 
a1ov ds, sysdal 
mov ss1ax 
Jt<>v bx 1 rlr 
mov p_uda(bKltax 
Push dK I popf 

cmp cll_dfil,true jne noprftl 

call prfilnaia 
call crlf 

noprfil:zov oK,cll_pd 
mov dx,offset cli_fcb 
;aov CKtf_load 

066~ cmp cli_chaln,true I jne cli_ld 
0664 

mov cll_ter.,true 
OL06 cli_ld: call oslf 

cli_cl: push bx l push ex 
mov u_error_mode,O 

098A call flclse 
pop CK I pop bx 

0685 jcl(z cll_gload 
067E cmp cx,e_abort jne cli_lnab 
0 7R6 j •P cl1_r111pd 

cli_lnab: •ov clterr,cx 
07ll6 Jmp cll_rmpd 

cli_gload: 
mov cll_bpaqe,bx 

9a. Parse Com•and Tail 

copy cmdlall to user OKA• buffer 

push es mov es,cli_bpage 
:nov dl,offset bpg_dma+l 
mov sl,offset cll_cmdtail 
illOV Cxt127 
rep ~ovsb J pop es 

push ds 

count cmd length and convert 
to upper c<1se 

mov ds 1 cli_bpage 

- - -
P4Gi: H 
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C~/H ASM~6 J.J S~URtE: SUP.AA6 

lOOI 
l0U2 =069f ~100tif8100 
zou:-1 

~ov cl10 I mov di 1 offsat ~pg_dmJtl 
ncw<khar.; 

£004 =06"" 11031007412 
.mu!> 

06Rrl cmp oyte ptr [dil,O I je endtail 

11111111 

l0U6 
.<:001 
lOUtl 
lOli'J 
£010 
lOll 
2012 
lOU 
l0!4 
lOl!> 
£016 
lOll 
lOltl 
lOllJ 
LOLll 
lOll 
zon 
LOLJ 
LOl't 
lOl!> 
lUlb 
l112 I 
l021l 
LOL9 
lUjU 
LOH 
LOJ/ 
ZOJJ 
LOJ't 
lfl3!> 
Lll,6 
C:'.0 :;/ 
;rn ::rn 
zo,q 
l040 
~0 .. 1 
lfl4? 
.:O'd 
lOH 
l0't5 
LO't6 
ZOH 
l041l 
20'tlJ 
lO!>U 
L051 
l0!>2 
lO!>J 

=ObAlJ d0J0617208 
=061\ . ._ ~031HA1703 
:IJbi:!J 1i0255F 

=06Rb 47F£Cl~AE9 

=ObRU ll80~60001F 

=06CU 068E066F04 

=06C!> UF5COO 
=06C8 HCOAll. 
=06CB 8020 
=06CU 89D~OOF3AA 
=06fl2 JJCO 
=0604 090200f34B 
"0;>09 lEOHF 
=060l. llC:!>COO 
=060f a9~800f3A5 
=06t:'t lFDJ 

=06E6 803Eu8030074 
bC 

=Ob[I} t:8C202 
=06FO d3FRFF7464 

=06f!> 068E066F04 
=llbfA tif5COO 
=-OoFO Rf2-'04 
=0700 116Hl8 

=0103 201l803 
=0706 05dl00 

= 0109 261l 35100 

- [!lllilill .... 

0636 
0606 

06A4 

0159 
0759 
098l 
0759 

,---, 

nlo•: 

endtai i: 

1r--1 

; convert CKO tail to UPPER LASE 

c~p byte ptr Cdil1•a• I jb nlo~ 
C!llP byte ptr r.011,•z• I Jci nlow 

and byte ptr Cdil105fh 

inc di I inc cl I jmps ncmdchar 

pop ds 

load disk inlt, location SOH 
of base page is done in LOAD 

init default fcb 

•011 dt,offset bpg_fcbO 
xor aK,~x I stosb Jdefa"lt disk 
ao11 at,• • 
mov cx1ll I rep stosb 
11or ax,ax 
•011 c1112 I rep stosw 
push ds I push es I pop ds 
mov sl,off set bpu_fcbO 
•ov cx,8 I rep •ovsw 
pop ds I pop es 

cmp cli_c•dtalltO Je ctdone 

call pfn 
cmp bx10ffffh I Je ctdone 

• 

:other 

copy fcb to user fcb front 

~ 

push es I mov es.clt_bpage 
nov di 1 offset bpg_fcbO 
•ov st1offset cll_fcb 
mov ax,fcb_pptrCsil 

I AX->password In CLl_tMDJAlL 
sub ax,offset cli_cmdtall 
add ax,offset bpg_dma • 1 

a AX->password In Base Page 
mov es:bpg_pwlptr 1ax 

~ r- -1 Ja:---1 ~ ~ ~ 
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L0'.>4 
<.'tl:.>'> 
20'>6 
lO:i I 
lO!. ~ 
£0!>') 
L06U 
20ol 
201>2 
Lfloj 

Lllo4 
L 06'> 
£006 
206/ 
20/Jtl 
lflo'l 
.:0 70 
<:011 
L0/2 
LlllJ 
20/4 
Lill'> 
Lill& 
LOii 
LO ltl 
L.019 
LUIJIJ 
/lltH 
LllUL 
<.'OHJ 
l0b4 
LOH'> 
20116 
20U7 
l OIJ!l 
20b'J 
LO'JO 
LU'J I 
LO'.ll 
LO'H 
;'0')4 
LIJ'J'> 
LO'J6 
2097 
2098 
.: 0 'J'J 
LlUil 
<'101 
LlUL 
LlU3 
"'104 
LIU:> 
Lli.16 

- - - - -- -
=O 7Cli 
= o 11 n 
=-0714 

=O fl" 
=07Jr 
=flf24 
=012ti 
= o 12t; 
= 07 2F 

=01 J4 
;;073'1 
= r. rll .. 
=0/jt-

"'ll 742 
=074'> 

=0748 
=014C 
=014F 
=l'7'.>J 
=0156 
=075!1 

= c 15 ') 

='1760 
:.() 763 

b~441 /. 
26~:>~:d00 

l'.9081l0flA5C7 

ll3Fl101l743A 
rFH.670443 
cd1£6704 
[ ll8 7 0 2 
8F066 7 04 
d3i'SHHL5 

06'lE066f04 
:,fS :oo 
BE2 ~ 04 
8ilH18 

20A303 
058100 

26tl 15400 
d.~44 lA 
261125600 
U909 00 
F3A5 
07 

803t230.1FF75 
09 
U9'HO!) 
Ll~OlOOc890fA 

=0769 8P366e04814C 
0600211 

=011.: tiblSu99000 

0759 

09!12 

0759 

0769 
0769 

0206 

=0111 E88:FA 0206 

=01711 8AIE6800 
=077[ 8167067fff 

=0783 f 74706000474 079R 
11 079d 

=07SA Sl6706fFFB 

ctdoni>: 

nprior: 

Clll:> 

mov ~l,fcb_pl@n[stl 

mov es:bp;_pwllen,al 
uov cx 1 8 I rep movs" I pop es 

if more cmdtailt parse 

cmp bx 1 0 I je ctdone 
push cli_Pcb I inc bx 
mov cli_pcb,bx 
call pfn 
pop cll_pcb 
cmp bx 1 0ffffh I je ctdone 

copy 2nd fcb front 

push es I mov es,cll_bpage 
~ov di 1 offset bpy_fcbl 
mo~ ~i 1 offset cll_fcb 
mov ax1fcb_pptr(sil 

i AX~)password in CLI_CMOTAIL 
sub ax 1offset cli_cmdtail 
add ax.offset bpg_dma * 1 

i AX->password in Rase Page 
111ov es:bpg_pw2ptr 1ax 
mov al 1 fcb_plen[sf] 
~ov es:bpg_pw2len,al 
IDOV CXt8 
rep aovsw 
pop es 

; 10. Create the process 

cll_chaln 1 true I jne nprtor 

mov cx 1 f_setprior 
mov dx,I I call oslf 
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uov si,cli_pd I or p_flag[si] 9 pf_dskld ifrom disk, lo differ 

uov dx,si I mov cx 1f_createproc 
cal I osif 

ifro• RSP with same name 

11. Assign Console to new process 

11C>v l>x 1rlr 
and p_flag[bxl 1not pf_ctlc 

; Check to see if user hit CJRL D 
test p_flag[bxl,pf_ctld I jz asgn 

and p_flag[bxl 1 not pf_ctld 



C~/M ASHH6 t.t SOURCE: ~UP.A86 

L l IJ"/ 
Ll08 
L 1 U'l 
LllO 
Lll l 
Lll2 
L 11 J 
L 114 
lll) 
Lll6 
2111 
Ll lU 
.d l 'J 
LlLO 
.d Ll 
2122 
nr~ 

= IJ /Ii-
=0"/')J 
=019.l 
=IJ l'Ju 
=079L 
=fl7/c3 

=I)'" 9 
"o no 
=OTCO 

=-01 1H 

U1J1;:6fJ04 
814F\l60004 
t:'Hl)OO 
bt35il04 
.-012 048807 
Al5~04d94702 

C6410lff 
E80il02 
U90i:6004 

EIH2 

LlL4 =01~6 UdJ66B04 
212:. 
nu. 
LI 21 
L 1 .di 
212') 

01E 8 

0 'Jflil 

07E8 

LlJO 
LlJl 
ll32 
llH 
Ll~4 

ll Y> 
LlJ6 
21H 
21Jtl 
21 j'J 

2140 
Ll41 
2142 

=OIRA 837C1600741R 0703 
~"O/CO HO() 
=-07C2 56 
=07CJ 687416 
=Olf.6 fF1402 
=0/C'J 1193200 
=D7CC SBH 
=O ICL SCI) Oflf'.08 
=0702 t831FA 0206 
=ll7u5 :>85E 
=IJ/Dl 071F 
=0709 (B)f\ 0786 

2143 
Ll44 
2145 =OlOu 9CFA 
2146 =11700 8B1[5COO 
L14/ =cQfE1 d91C89J65COO 
ll'ttl =Olf7 90 
.'.14 'J 

ll 50 
n:.1 
2152 
Ll 5'1 
L 154 
2155 
l156 
Ll57 
2 I '.>8 
2159 

=!)Htl 8flH6800 
=OIEC BAOE7404884F 

12 
=07F3 8AOE7304884F 

13 
=07Fk UAOE75042688 

ouooo 

cl S JO: 

:uov i.>x 9 cll_pd 
or p_fldy[bxl 1 pf~ctld 
jmp cl i_ex it 

nov bx,offset cli_~cb 
~><>11 <1l1cli_cns I mov dcb_"cnslbxl1al 
11011 ~x,clt_pd I mov dCb_pd(bxJ 1 ax 
no11 ~cb_~atch(bxl 1 true 
c:ill conasn 
.11011 clierrtCK 

jmps cli_e1dt 

IZ. All Oone 

release PO 

Release any memory that might still be 
associated with the PO. This could 
happen from a CTRL c. 

cmp p_mem(stJ 1 0 I je rmpdl 
push ds I Push es 
p1.1sh sl 
mov sl1p_mem(sil 
push ~s_start(sll 
mov cx1f _memfree 
mov dx 1 sp 
mov ax,ss I mov ds,ax 
call osif 
pap ax I pop si 
pop es ! pop ds 
jmps cli_rmpd 

; Place empty PO on PUL. 

rmpdl: pushf I ell 
110V Q,l(Jpul 
nov p_ltnklstJ,bx I mo11 Pul1si 
po pf 

cli_~xit: ; close file and release CLI SYNC 
.11ov bx,rlr 
mo11 cl,cli_dsk I mov p_dsklbxJ,cl 

mov cl,cll_user I mov p_1.1ser(bxl 1 cl 

mo11 cl,cli_err_mode I mov u_error_mode1cl 
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L loll 
L161 
2162 
Ll6J 
Ll64 
2 lo) 
Ll66 
Llbl 
Ll611 
L lo'J 
LJ70 
2111 
:.'.112 
LIB 
.lJ("t 

21 /) 
Lllt, 
2111 
L11'I 
d l'l 
21 IHI 
dbl 
Ll u:> 
21 H:i 
Ll84 
ZJll) 
Ll Ill, 
Lldl 
Llllll 
Ll tl'ol 
z l <Jll 
nn 
nn 
Ll'H 
Ll94 
d'J') 
LJ 'lb 
Z)'j I 
z l 'Jll 
2H'ol 
..:ZOil 
L2Ul 

= OdlJJ l.ltillt I003.:.6il9 
oro200 

=llclOt. U!l0£1FG32689 
OE0400 

=Oul:i 803E2303ff75 
20 

= 081( !l P 1F. 611008B 36 
6ti04 

"-0824 ll1147H 
=Ud21 894"1E 
=082A 803~2403ff75 

00 
=Ot!Jl 81HfJ67CfO 
'-lltl)b L9!1FOO 
=01139 l: 'lCAt'9 

=1"831.. ff362103 
=Otl40 FF366004 
=OJ44 t8~201 
=0847 5A 
=-Od4o 58250012 
=OU4C llBl E68008B4F 

06 
=085J llklffEI) 
=OU!:i/ OBC8894F06 
=085C F74106800074 

10 
=Oll63 ll96F0033D2 
=Otl68 til9BF9 
=08611 816 7 06 lfff 
=O~llO :iA2600 

=fHHJ SBC!\ 
=0:J1') 33)13 
=0871 L3()3 
=0879 BBF Ft'f 

dO~ =Odh C3 
22UJ 
L204 
22U'i 
2206 
LLUT 
22()H 

083C 
083C 

0d3C 
083C 

0206 

09A9 

0873 
OBH 

0206 

087C 

·-
ouv cx,cli_daa_ufst I mov u_dma_~fst,cx 

mov cx,cli_dma_sacr mov u_dma_s~g,cx 

c~µ cli_chain,true jn~ clirls 

mov ax,p_parentCbxJ 
mov p_parent[siltax 
cmµ cli_term 1 true I jne clirls 

;inherit celling ~l~s 

;parent if chaining 

and p_flagCbxJ,not (pf_keep+pf_svs+pf_tempkeep+pf_ctlc) 

clil•ls: 

~ov cx 1f_terminate ;Jl:RH_ACJ in dispatcher 
jmp osir ;releases CLI_SYNC 

push cli _pf la11 
Push cli_err 
call cli_unsync 
pn ~ <1K 
pop ax I and ax,pf_tempkeep+pf_noctls 
nov bx,rlr I •ov cxtP_flag(bxJ 

and cx,not pf _tempkeep+pr_noctls 
or cx1ax I mov p_flagCoxl1cx 
test p_flag[bxl,pf_ctlc I Jz cli_nctl 

mov cx 1f_terminate I xor dx,Jx 
call oslf 
and p_flagCbxl,~ot pf _ctlc 
mov dx 1e_abort 

; setup error return if needed 
cli_ncti: 

lllOV cK,dx 
xor bx 1 bx 
jc11z cli_gexlt 

mov bx,Offffh 

cli_ge1dt: 
ret 

shtal: 
;---------

SPtup co•mand tall to be parsed 
in~ut: AK output of previous parsefilena•e 

22uq =oa10 1000007416 0898 cmp ax 1 0 I je ntall 
Lllll 
Z211 
.au 

;shift command tall to beginning 
;or command buffer 

-
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CPI~ ASftd6 1.1 snuRCE: SUP.•86 

=01182 502().,803 
=01186 U9dOuo2qceo1 

t.9 
=01180 H:.IF.<803 
=Od91 06H07 
=Od'H i' 3AS 07 
=01197 C3 

=0119d ~606A80300 
=Oll'JO CJ 
= 

ntail: 

pu~h aK I sub ax,offset cli_cmdtail 
mov cxtl28 I sub ex.ax I shr cx,1 

pop si I mov di,offsdl cli_c~dtail 
push ~s I push ds I pop es 
rep •OV~• I po~ es 
rel 

mov cli_cmdtull,O 
rel 

•===========:================ 
Various string subroutines 

l213 
.t.214 
221) 
2116 
l?ll 
2211i 
22 l 'J 
2220 
2221 
:an 
a:n 
2224 
22~5 

2226 
au 
22211 
2U'J 
UJO 
2231 
2232 
22B 
2234 
223!> 
U36 
'-2.) 1 
l231J 
27H 
ll.411 
2241 
2242 
'-l4J 
2244 
274!> 
U46 
2241 
2248 
l24'J 
li:':..O 
22!.>J 
l252 
22:d 
22!>4 
225!> 
U5b 
22!>1 
22511 
Ll.!>9 
2260 
l26J 
Ubl 
l263 
2264 
li!6'> 

=089L ti200c80200 
=fl3lb L20A 

08~5 crlf: 110Y dl,13 I call prchar 
llOV dl,JO 

= 

=OdA5 268~366200 
=OdAA 8fl3E6800 
=OBA!:. 393C1506 
=Od~2 ll90200t94EF9 
=Olllld C3 

=01169 dA168000E81C 
00 

=OSCO 8~3AE8EOfF 
=OllC!> 8Al6~100E810 

00 
=OBCL 623AE~04FF 
=01101 8Al68200E804 

00 
= oaoa s22 otet9 

=OllOC S2!H04 
=OBOF U2EAdOC230 
=08E4 £8d!:Ff 
=Ollfl 5A80£20F 
=08£B llOC230tBB5 

=CBFO E83600 
=08f3 842804 
=Ollfb i:.87BOO 
=OllF'J &22EE8A7fF 
=08Ft 8113304 
=0901 t:8!.COO 
=0904 B220f 89CfF 
=0909 IHl2A04 
:090C F6t708il0751Z 

0888 
0206 

OBDC 
OBDC 
OU5 
08DC 
080C 
08A5 
naDc 
oaoc 
08A5 

0845 

OIU5 

0929 

097't 
08AS 

0970 
OtiA5 

09H 

prchar: 

;jmps prchar 

anv sl,u.conccb 
aoy dl,rlr 
cmp Cs1J,dl I jne prr 

•ov cxtf.conout I J•P osif 
prr: ret 

prtiae: aov dl,tod_hr I call prnu• 

aov d1,•:• I call prchar 
mov dl,tod.•in I call prnu• 

Mov dt,•:• I call prchar 
mov dl,lod_sec I call prnum 

mov dl,• • I jmps prchar 

prnum: push dx I •ov cl,~ 
shr dl,cl I add d1,•o• 
call prchar 
pop dx I and dl,Ofh 
add dl,·o· I J•ps prchar 

prfilnam: 
call prdisk 
mov dx,Coffset cll_fcb)•fcb_name 
call prna• 
ao~ dl,•.• I call prchar 
moY dx,Coffset clt_fcb) • fcb.type 
call prtyp 
mov dl,• • I call prchar 
mov bx,offset cll_fcb 
test byte ptr fcb_na•e+7Cbxlt080h I jnz pruser 
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Llt,6 

1.267 =0'.112 uOjf:131l4u074 0'.1;>3 e:~µ e Ii _us .,r 1 J je pi-et 
l.?uB OA 0'.l?J 
llo'J "-0'.ll 'J tJBLcbUOO RI 0 \I bx1rlr 
;arn =O'JJO ll07Fl3007401 0924 cmp p_user(bxJ10 I Je pruser 
L? 11 =0923 L~ pret: r '? t 
au COPYRIGHT ci 1981, 1982, 1983 220 =0'.124 BACC09 pruscr: mov di(t off set us,~rstr 

£?14 =0977 l!\2 E 0951 jmps prcs11 DIGIT Al RESEARCH 
Ll.l'> P. 0. BOX 579 LZ/b =O'J29 IJAl 62 f.04 proisk: 1110\I dl1cli_fcb 
1.277 =fl'J?U llOFl\001404 fl'J36 cmp Jl,O I je prpddsk PACIFIC GROVE, CA 93950 
1.718 = 093£ fELAEf\07 0';13() dee dl I jmps prdskl 
27/'J prpddsk: SER.# 
L.2!JO =0'.136 8BlE61l00 mov bx,rlr 
L2tll ~ l"H A ill\5712 11ov dl 1 p_dskrbxJ 
l2tl2 =O'J 30 BOC ?4 It862fF OllA~ prdsld: <1dd dt,·k· I call prchar 
L2U1 =O'J4 J U23 Ho950fF 08/l5 illOll dl. ·:· I jmp prchal' 
2?H4 
llb'> =O!t4d bA5304 pr cusp: IDOV dx1Coffset cli_cuspqpb) .. qpb_naa1e 
1.286 =094ti EBd001iAC209 0974 Cilll prn.;:a I mov dxtoffset questr 
UIJI =0951 U10300E9't7ff 0957 call p1"CSlll I Jmp crlf 
Lltill 
LZ!J'J =0957 268[1366200 prcsm: mov si 1 u_conccb 
22'JO =095C 8fl3E6800 "10V df,rlr 
.:.l'Jl =0'.160 .:>93C 750B 096F cmp CsiJ 1 di I jne prrl 
nn =0964 33iHlf xor bx 1 bx push ds 
L2'.13 =O'J6 7 8Cl:BtHDB mo11 i11C1CS mov ds1ax 
a94 =IJ96B E: 817 00 IF 0985 call cprntl I pop ds 
22'.l!> =0\16f C3 pr-rl: re t 
l.Z'J6 
2? 'Jl =IH70 B703El302 O'H6 prtyp: llOV bh, 3 Jmps prnt 
27'.lll =O'J74 1'709 prnam: lllOV bh 18 
a·~<J =0')76 li32 :J prnl: illllV bl, . . 
2300 =OHS 268!\J66200 llOV sl 1u_conccb 
,:_jij) =ono 8B3to800 111011 di,r-lr 
2302 =O'JBl 393f.75EA 096F Clllp [sil,di I jne prrl 
!303 =098!> 8902 04cR25 09AF eprntl: 01011 cx 1 f_conprint Jmps jos 
Lj04 
l.30'> flclse: 
2306 =09flA fl91000i3A2A04 lllOV cx,f_fclose I mov dx,offset cli_tcb 
£j0/ =0·)90 tao: 0991: jmps fol 
23GIJ flopn: 
L31J'J =O'J9<'. B'>OFOfl lllOV cx1f_fopen 
..:CHO =099; llflA04 i11011 si 1 of f set cli_feo 
£311 =O'J98 B04C0680 or bvte ptr fcb_namet-5Ls1J1080h ;f6"=open read-onlv 
£31? =0'.191; 8Bl)6 111011 Jx, si 
dU =0'.l9i:: 06E !lo4f607C3 0206 fo 1: push es I call osif I pop es I ret 
2314 
£31? =O '.l 04 1191502 elt_sync:mll\/ ex• f _s vne 
£Jl6 = 09Q1 t(l03 09AC Jmps mx1 
2311 
l3lli =O'o!A9 891 (, 02 cli_unsync: 111011 cx 1 f_unsync 



CPI~ H~~tl6 I.I SOUPCE: SUP.H86 

l31'1 
LJLll 
t'. 3.?l 
nu 
.! 3l. j 
l.3l.'t 
d25 
LJ26 
Z32 I 
l1ttl 

=0::.1\C 
= 0 •JM· 

=f1'J,'I.! 
=O•J:Jtl 

=O'HIA 
=O'JCO 

ilB5106 
t954f'8 

hAH04099f!00 
dJF5 

t.H500!H51104 
t:f'D 

2329 =09CZ 204D736720SJ 
LJJq 75656400 
2331 =09CC 285571657220 
23~~ 302~00 
23H 

020.> 

0'.lAr 

09AF 

OJX l: ;no~ 

J os: J n1 t> 

pfn: :nov 
Jr.llJS 

cor.asn: DOV 

j:nµs 

qu,, str 

users tr 

ux,of fset cli_spb 
osif 

dx,off:.et cli_,,c;:, I mov cx1f_Parsefilename 
j OS 

.:x,f_conas::.i11n I mov dx 1 oftset cli_acb 
jos 

ob • llsg l.luerf' 1 0 

db 
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- -
CPI~ 4~~u6 J.l SOURCE: SUp.~Jo 

L3..l4 
LJJ5 
2336 
2331 
23.Hl 
.('];'J 

2340 
l34l 
234" 
lH.i 
2344 
LJ4'j 

23"6 
t.HI 
l Htl 
lH'J 
L3'.10 

23'.1 l 
23;2 
LJ'>J 
23?4 
lJ'i'j 
;n;6 
lJH 
235!.I 
23;q 
LJ60 
236) 
L3bl 
LJ6 j 
l36'< 
236'> 
L)66 
L3o/ 
d6K 
LJt.'J 
ZHU 
2311 
2372 
23n 
l374 
2315 
2316 
2377 
2 3 l!.I 
..:) /'J 
nuo 
23!.ll 
L.Hl2 
2383 
L 3b4 

0000 
OOOL 
OOO't 
0006 
0003 
OOOa 
oooc 
000£ 
OOOf 
0011 

21~5 =0~05 53a~OIOO 

2JU6 zQ'JO'J l002 0900 

- -
ej~ct l include load.sup 

i************•········································ 
:• Program Load 
; . 
:•··························*························· 

LDf~g Entry Format: 
0 l 4 6 8 
+-----t-----t-----t-----t-----+-----t-----t-----t 
I STAQT I MIN I HAX I PD I 
t-----+-----t-----t-----t-----t-----t-----+-----t 

-

• tl lO(A) 12CC> l't(E) 16Cl0) 11Cll> 
+-----t-----t-----+-----t-----t-----+-----+-----+-----t 

AJ~ FSJR J fU:U I TYHI Il 
t-----+-----t-----+-----t-----+-----+-----+-----·-----t 

st .ir t 
min 
max 
pd 
atr 
fstrt 
fl en 
tvpe 
ld 

Absolute Address requested 
Hin •emory wanted 
Hax •eaory wanted 
PD to allocate to 
Attributes, Memory Flags 
Starting paragraph in File 
i of paragraphs in file 
G.roup type 
Seu•ent Address of this group 

fh~ Load Table contains 9 entries, One for each 
potential Group in Command File and One extrE 
for Independent Hemory Allocations. 

ldt_st;;rt 
L:lt_min 
ldt_111ax 
ldt_pd 
ldt_<1tr 
ldt_fstrt 
ldt_f len 
ldt_type 
ldt_id 
1dt1 en 

·--------.---------

eQU 
eq" 
t!r}U 

eQU 
equ 
equ 
eQU 
eQIJ 
ertu 
equ 

l<ord ptr 
word ptr 
word ptr 
word ptr 
,,.ord ptr 
word ptr 
word ptr 
byte pt r 
word ptr 
ldt_ld t 

0 
ldt _st art t word 
ldt_min t word 
ldt_111a11 + word 
ldt_pd t word 
ldt_atr + word 
ldt_fstrt + word 
ldt_flen + word 
ldt_type t byte 
word 

cloild_ent: : entry point to load for a chain command 
; = ====-==::.= 

~ssumes UOA is set in passed PD. 

~ush Dk •OV bx,I 
jmps load 

-
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L~/M nsMd6 1.1 S3UR~E: SUP.A3o 

11111111 

l31l1 
21111! 
Ll119 
L)'JO 
ZJ'JJ 
2Jll2 
2J'J3 = 
23'J4 
ll'J'> 
£3'.lb 
23':17 =O~Otl zqo1 
23'Jll = 
ll'J'J 
2't01J 
l401 
L'tllL 
2403 
240't 
l'tO!> 
2406 
2407 
2401! 
l'tO'J 
2410 
2'i1J 
L 1t 1L 
2413 
24l't 
L'tl!> 
2416 
2417 
l41K 
241':1 
L't21l 
L42J 
l't<'.L 
i'tlJ 
2424 
L4L!> 
l426 
24l7 
L'tll:I 
2't2':1 
£4JO 
24H 
LH2 
2433 
2414 
L4J!> 
2436 
24H 
24JI! 
243" 

= 
=0900 5253 
=O':IDF 898~008All001 
=09E!> l81Er8 0206 
=O~Ell C60Sc90100 
=O':IEO llF06C0015E 
=09f2 ll33E~OOIOJ75 OA02 

09 OAOl 
=09f9 llF06C001C606 

UHllFF 

=OAOL ii'H000rlFC201 
=0A08 061 ElE 
=OAOB 268E1E2f0007 
=OA11 f3A5 
=0Al3 1F07 

= 

=DAI~ 66C?Ol 
z0AJ8 CM 7 HOO 
=OAlC E>80()00 
=OAlr BROlOO 
=OA2L iltu=JOl 
=OA2!1 2E8!\0F0600 

PAGE 58 

;=======:;; 
lo<&J_en t: : Usar entry point to load .CMD file for execution 
:=-====== 

; ==== 
10 ;id: 
;=-=== 

ld_cf: 

input: JX 
llUlput: !Jl( 

address of open FCd in u_wrkseg 
seg~ent dJdr of Base Pa~e 
Offffn if error 

1.X 

s1.11> !>x1hx 
~j'llp load 

Error Code 

Intermodule entry poinl to load .C"D file 

input: ~X = addr of open ftd in u_wrkseg 
dX adJr of unu5ed PD to initialize' 

0 - do not lntt PO 
1 - chain load CPO addr on stack) 

output: liX = seg aJdr of Base Pa~e 
Offffh l f error 

CX = Error Code 

; Get MXLoad Queue 

push dx I push bx 
•ov cxtf.qread I mov dx,offset •xloaJqpb 
call oslf 
aov lod_chatn,false 
pop lod_pd I pop st 
cmp lod_pd,1 I jne ld_cf 

pop lod_pd I •ov lod_chain1true 

; Copy FCB into lod_fcb 
; SJ-> user ft8 ln u_wrkseg 

:aov cx 1 fcblen/l I 111ov. dl 1 off.set lod_fcb 
push es I push ds I push ds 
:nov ds 1 u_wrkseg I pop es 
re;> mov s;, 
i)Op ds I pop es 

. Re.td the Header . • 
mov bx 1 offset lod_fcb 
aov byte ptr fcb_rO•ZCblCltO 
aov ax,O a record ' IROV bx1l " of sectors 
lllOV dx,offset lod_dma ;()KA offset 
lllOV c111sysdat :OHA se1.111ent 
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- -
Cl' /11 H~lio6 1. l s cJlJi~C[: 51Ji'. Ml6 

24'.fl 
L441 
l4'f2 
l4·d 
2 4"4 
L4'f'> 
L446 
?44/ 
L44tl 
24'1'J 
24~0 

<'4'> 1 
24:>2 
24'.> I 
<' 4 5'• 
24'>'> 
14,6 
L4'.> l 
24:>tl 
245'J 
L4t>U 
24<>1 
2462 
2463 
24o4 
2465 
£406 
<'46 7 
246tl 
2 46'J 
24 IO 
L411 
l.412 
L4/J 
l.4/4 
24 l'i 
Z416 
l.411 
2476 
24 /'J 
24tlfJ 
<'.4til 
248? 
L4t1J 
241.l4 
l.48'> 
L4% 
241.l7 
l.41.ltl 
24tl'I 
24'Jfl 
l 4 '.11 
249L 

=OQLA EH4405(J03 0f71 
=O,.;>t· 1:97204 OU1't 

=OA3l. C706c6010000 

=O.dl:l 11111 Et>600 
=OA3L. 834713 
= OA 31- A2t AOI 
=Ok4L !IA4712 
"'0A1t5 l\hBOl 
=0.l.4u b!lC 2 0 J 
=O.i4il 8A07 
=O HU Al tc 01 
=OA50 i:l4C07405 0A5~ 
=0 .. 54 Hf.fl 
=0,\'.16 A2t:S01 

=0~5'J f6470BR07405 OA64 
=OA5f C60'>Ll\Olll0 

=0,.64 h9550028CO 
=0.'l6<J UF1302 
=0A6C 06lEBE060600 
=OA72 fHt107 

=OH!> C705f>E010000 
=OA711 ilE7302 
=0A7t. dl3EC0010075 

Ol 
=OA8!> l:'JJEOO 
=Oildtl C7't4021600 
=04.80 C744041600 
=OA92 AICOOIB94406 
=OA9Cl C7HOll0100 
=<'.\'JO RlC611 
=OAfiO t-FOSuEOl 
=OAA4 o03Et:90lfF75 

1 fl 

OARB 
OAflR 
OAC6 

OAC6 
0AC6 

h hdr: 

-
c1ll drd jcxz h hdr 

i1H> ti 

:0011 

11011 

mo v 
mov 
:uov 
110 IJ 

jmp lod_exit 

initialize Lodd Disk and User 
from FCB 

L>xtrlr 
al 1 p_usP.r(bxl 
lod_user, al 
<11,p_dsk(bxl ;default disk of 
loJ_dlsk,al ;J-15 -> 1\-P 
bx,otfset lod_fcb 
<1l1fcb_<lr(bxJ 

-

ca lllng PD 

;no11 lod_ftfty1al ;b;,s~ page address 50H, O=default 
test al,al I jz use_ddsk 

dee al :1-15 -> 
llOV lod_dtsk 1 al 

use_drfsk: 
test byte ptr fcb_name+7(bx] 9 060h 

mov lod_usertO 
use_dusr: 

Initialize ldtab 

; Zero ldtab 
~ov cx,lotdbslz/2 I sub ax.ax 
mov d( 0 offset ldldb 
push es I mov es,sysdat 
rep stos ax I pop es 

A-P 

jz use_du5r 

1st ldlab entry is UOA and LSJl 
if a PO was sp~clfied ••• 

11011 lod_n ldt 1 0 
111011 si 9 offsel ldtab 
cmp lod_pd,O I jne form_uda 

form_uda: 
jmp gc_ifo 

mov ldt_min(sll 9 Clstklen+ulen)/16 
mov ldt_max(sil,Clstklen•ulen)/16 
mov dX1lod_pd I mov ldt_pdlsil 0 ax 
mov ldl_atr(sil 9 mf_load 
add si, ldt len 
inc lod_nldt 
CQ? lod_ch4ln1true I Jne 1c_ifo 

:we are CHAINING. Free all memory 

-

: except UOll area and LOSrK. This will keep 
; the first partition for the chain 

- - -
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(;~/M as~Hfi 1.1 SlURCE: SUP.a86 

l.4'H 
24':14 
24"J'> 
l.4';;6 
l.4 'J1 
24'.lfl 
L4':d 
2'>00 
2'>01 
L511l 
l'>Ol 
l.5114 
l.'>0'> 
L'>06 
250/ 
l'>Otl 
l.504 
l.'>10 
l.511 
l.'>17 
l5H 
l.514 
l.'>l '> 
l.516 
l511 
2'>18 
l'il'J 
2'>20 
l'>ll 
l':>ll 
l.'>2., 
l'>l4 
l5l'> 
2'>26 
l.527 
L'ilO 
l'>l'.I 
l.53fl 
..:5Jl 
2'>J2 
2':i.B 
.<:'>.l4 
2'>3'> 
l536 
L'u 1 
2'>31l 
l5JY 
l.540 
l'>'tl 
2!.142 
254:i 
l'>44 
l'>'t'> 

=OiH.u 
=04AC 

=Ot.b2 
=OAB6 

=OAe;;; 

=OAf.'> 

= 
=OAC6 
=OAC9 
=OACL 
=O.!ICf 
=-0Al>2 
=O,\D':i 

=0.<08 
=OAOb 
-=OAOE 
=Oi.E3 
=OAE6 
=OAEll 
=0.ifl 
=OAfb 
=0.\fli 
=Ol.10! 
=Od04 
=OJO'J 
=OtiOC 
=OBOf 
=Oiil'> 
=OJlA 
=O tH iJ 
=Ou If 
;:: 

= 

56 
39Hl}0£85tti'7 

llBl E6800 
8B4716C74716 
0000 
i!BliCOOHl947 
16 
5E 

BGF 301 
llAHlf 
A2cE01 
1104170 
AJf :::Ot 
A JF 101 

{190!100 
BAOSOO 
80JF007503 
E98100 
l!AO 788 440E 
8B4101B9440C 
89:)4040300 
81'47011)904 
ll&4105B9440Z 
HlH107 
3000001503 
81l4705 
894404 
AICOOIB94406 
300000H07 
BBOIOO 
Hl02 
ill~) 

0206 

111011 
310V 

:UOll 

111011 

111011 
JllOV 

8011 
•011 

0AE6 ch_nore:cnp 
OB61 j :ap 

ch_dol t: 

OllOC 

sP.tmax: 

0Li21 

01321 
OAOf ~kipjmp:jmps 

if m1>m 

s_atr: 

PAGE 60 

as w~ll as not crash the system. 

o>ush si 
mo11 cx,f_freeall I call osif 

;transfer memory to new pd 

mov bx,rlr 
JDOV ax,p_memCbxl 

pop sl 
COPYRlGHT co 1981. 1982. 1983 

DIGI f AL RESEARCli 
P. 0. BOX 579 

;go through CMD header and lnlt 
;a ldtab entry per header entry. 
;alloc abs mein 

PACIFIC GROVE, t:A 93950 
SER.# ______ _ 

save f ixup flag 
bx,offset lod_dma 
al 1ch_lbyle[bxl 
lod_lbyte,al 
ax,ch_f lxrec[bxl 
lod_f ixrec,ax 
lod_ftxrect,ax 

sa11e record I of fixups, if any 

cx,ch_entmax 
dx,8 
ch_ form[bx lt 0 
ch_next 

; BX = offset LOO_OMA 
; OX = position tn ftle 

I Jne ch_doil 

mov al,ch_form[bxl I mov ldt_type[sil,al 
mov ax,ch_length[bxl I mov ldt_flen[sll1ax 
mov ldt_fslrtCsll1dx I add dxtax 
mov ax 1 ch_baseCbxl I mov ldt_startCstl1ax 
mov ax,ch_mln[bxl I mov ldt_min[siltax 
mov ax,ch_maxCbxl 
cmp ax,O I jne setmax 

Hype of seg 
I lenqth 

;pos ln file 
l11bs seg 
:•ln needed 

mov ax,ch_111lnCbxl 
mov ldt_maxCsiJ,ax :•ax wanted 
mov ax1lod_pd I 111011 ldt_pd(sll 1ax 
cmp ax,O I je not_load 

mov ax,eif _load 
j11ps not_load 

ch_.-.ore 

cmp ch_formCbxlwl I jne try_sh 
add ax1mf _code I jmps s_atr 

c11,:i ch_formCbxl,9 I Jne s_atr 
add ax 1mf_code+mf _share 

mov ldt_atrCstl,ax 

i pd to alloc to 

i111emory flags 

11111111 .. ...... ·~ ........ ~ iii-ii 1-··7 ~· .,..... ,....... 
~ ~ ~ f ... ii [ j ~ trr~ ........ 



CP/H ~~~U6 1.1 S~URCE: SUP.~eo· 

2.'> 46 
L54f 
.;c'>41l 
L~4 1J 

<''>'>II 
.:. 5 '> 1 
L!J~t 

L'>'d 
L 5'>4 

= u ,121 
=OU?6 
=Ou2'J 
=Oll20 
=Ofl 3l 
=OuJ!> 

=Ob JU 
~0'130 

=OtHJ 
= Oi,46 
= 0t>4i. 
=Od4l' 
=Ou5!.> 

~Ot>57 

~ Ob5U 

ti03F097507 OJ:!D 
C60701 
C6440f01 
tl03FOJ7503 Oil3S 
0'>0400 
lJ'J4400 

ti33r:0074L.:I 0360 
:>3!>251!.>6 
8980001!RD6 
i:8:DF65E Ol.Ob 
ll!:004t19HOF 
ll3r900595A5B 
7409 0;}60 

llllFFffil'l0300 
t:97S0fl Ot1[)6 

-

ch_n.Jlls: 

endif 

if cc pm 

no t_load: 

tr11_cooe: 

s_dtr: 

ch_al: 

endlf 

- - - -
;if 4bS 9 allocate meruory 

cmp ldt_stQrt[sf],0 I je ch_n~bs isee if abs •em 
jwps ch_:il 

cmµ ldt_type[sil,9 
jne ch_nxt ;see if shared code 

pu;;h ex 
µush bx I push dx ;save load OMA and position in file 
c<lll get_sil 
pop dx I pop bx 
crup cx 1 0 I pop ex 
je ch_nxt 

cmp 

cmp 

!DOV 

CIDP 

j11p ld_out 
push bx I push dx I push ex I push st 
mJv cx 1f _malloe I mov dx,si 
call osif I pop si 
mov ax1ldt_start[siJ I mov ldt_id[slltax 
cmµ ex 10 I pop ex I pop dx I pop bx 
je ch_nxt 

;couldn't find memory 
mov bx,Offffh I mov cx 1 e_no_memory 
jmp ld_o>.tt 

ch_form[bxl,9 I jne try_code 
lllOV ch_form[bxl 1 1 
IJIDV ldt_type[slltl 
d1_form[bxJ,l I jne s_atr 
add ax,mf_code 
ldt_atr[siJ,ax ; memory flags 

;1t abs, allocate memory 
ldt_start[siJ 1 0 I je ch_nxt ;see if abs •e• 
pijsh bx I push dx I push ex I push sl 
mov cx 1 f_malloc I mov dx 1 si 
call osif I POP sl 
mov axoldt_start[si] I mov ldt_id(stl,ax 
cmp cx 1 0 I pop ex I pop dx I pop bx 
je ch_nKl 

;couldn't find memor~ 
mov bx,Offffh I mov cx,e_no_m~mory 

Jmp ld_o>.tl 

ch_nxt: urld si,ldtlen 
inc lod_nldl 

ch_next:~dj bx,chlen 

i~:,~ 

<'. 'i 56 
L '> '> 1 
L 5 :> Y 
L'>'>':I 
l'>ufl 
£561 
L5u2 
L.5cd 
Z'>o4 
<'.'>6'> 
L.'>66 
t.567 
L'>6H 
2.'>b':I 
2570 
2'> 11 
L5U 
2'>0 

l ')7 1• 

t. '> I':> 
2516 
('517 
25 IH 
<'.51'J 
251l!l 
2'>8] 
L5o2 
2':><J":I 
L'>IH 
2'>tJ':> 
L'>d6 
258 1 
L':i ~ 'i 
L'>U'J 
L5 •JO 
L';-)1 

L'>'n 
25':1 ·~ 
L'i'J4 
2'>'J'> 
25'16 
L'>'J 1 
2 5'.Hl 

=0'!60 tl3C611 
=011fd FFO S tH'.01 
=Oll61 83C:J09 
=0~6A E2H OtllF loop skipjmp 

- - - -
PAGE 61 
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L~/~ ~SMb6 t.l S~URCE: SUP.A36 P4GE 62 

l5'J'J 
2600 
£601 
2602 
26lH 
i6U4 
L60') 
2606 
L601 
L61J8 
L60 ':I 

""' l ll 
£611 
U>I? 
L61J 
2614 
2'>15 
n16 
2611 
t'.6lll 
Lb l 'J 
2620 
l!>Ll 
l6n 
L6LJ 
2624 
26l5 
L6Lb 
261-7 
L62H 
L6L '} 
2630 
l6J1 
L6Jl 
26 j'~ 
L6i4 
26]'.I 
2636 
Ud7 
L6JH 
26J'J 
n-to 
26'tl 
Lb't7 
l6'. 3 
L644 
2645 
£.646 
2641 
264il 
~b<t'J 

26'.10 
L6'.I I 

=0.l6C c37J02 
= 0 ,161~ 3i'llctlE01 
=0.J7 3 L6 OC. di 01 00 
=Ob 1 il b31F02007'tLD 
=0117..: 833F007528 
=li<.HIJ IJ()lf 102 
= f1ullo iliUO 
=OJ88 014402 
=OJ1ld 3BH027605 
=0ll'l0 C74402ffff 
=UJ9!1 IHH 704 
=OJ'Jil lJ f\J!) 
=Ou9.\ OH404 
= 0 u 'Ill 3854047605 
=O 1l ~2 Chlf04f-FFF 
=O<J1/ ff.06£:801 
=Ou AB 83C311t2C8 

= OdflO c3.HG0010074 
lJ5 

=fltlfH L7440f!0100 
= OtJ:\C _.1C0018'l4406 
=Oi:IC2 !>68!1066911000 
=rJhC8 t33Ar:6!>[ 
=O..iCC ll504J<J440F 
=OoOl ll3FBFf75H 

=OJ16 '.) 1 
=OliiH !)fil J02 
=llLOA llllOEdEOHl 
=O Hllf !l37FilF001418 
~flt~ [ ~ St53lf. 

=Ol:lf !J FF770f-
=Ot1[il fF77 Of 
=-Oi.lct. !ltD4161F 
=O .If<'. L9il200 
=Otlf5 l80Ef'6 
:oc()Jfll 5959 

=O[lfA lf'.lf\!>'l 
zOofO 8jC311[200 
=OLD~ bbFFFF59t99B 

02 

nov 
.nov 
mov 

O~Au lt_more:cmp 
Ol!Al! 

OU95 

lt_m: 

0 bi\7 

lt _ml: 
0£J7tl 1 t_ne1<t :.ldd 

alloc ~ll other memory 
SI -) upb for non_abs mem req. 

;add dll pdrts toJethar for a single malloc 
b>e 1 offset ldt<ib 
c111 lorl_nldl 
loJ_nrels,O 
ldt_min(bxJ,O I je ll_ne1<t 
cmp ldt_start(bxJ,O I jne lt_next 

mov Jxrldt_min(bx] 
mov dxrax 
Jdd ldt_mln(siJ,ax 
cmp dx1ldt_mtnCst] I jbe lt_m check for ovrflw 

mov ldt_aln[siJ,Offffh 
mov ax1lJt_maxLbxl 
mov dx1<11< 
add ldt_max(sl),ax 
cmp dx,ldt_maxLsiJ I jbe lt_ml 

mov ldt_max[si] 1 0ffffh 
inc lod_nrels 

ox,ldtlen I loop lt_more 

check for ovrfl• 

;malloc 
cmp lod_µd,O I je noloadf n1rnc 

o rrnc 
mov ldt_atr[stJ,mf _load 

noloadf:mov ax,lod_pd I mov ldt_pd[sil1ax 
push sl I •ov dx,si I mov cx,f_malloc 
call osif I pop si 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

0206 

OCO'J 

ld_out: 

OflfO lg_mor.,: 

OlOo 

Otlilf lq_ncxt! 
OEH 
OEl\lt 

mov ax1ldt_start[slJ I mov ldt_id[siJ,ax 
cmp bx10ffffh t jne Jt_sprd 

;Not Enouqh Memory - release any 
i memory already allocated 

push ex 
mov ox,offset ldlab 
mov cx,lod_nldt I inc ex 
cmp ldt_td[bxl10 I je lg_next 

~ush ex I push bx I push ds 
;push HFPB on stdck 

push l Jt_pJ[bxl 
push ldt_id[bxJ 
mov dx1sP I push ss I pop ds 
mov cx,f _memfree 
c~ 11 o sl f 
pop ex I pop ex 

pop ds pop bx I pop ex 
add bx1 ldt len I loop lg_more 
mov bKtOffffh I pop ex 1 jmp lod_exlt 

·r· ···•····· 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

SER.# ________ _ 



-
i.:..-r1 A'.iMb6 t. t S llHLi': Sllt'.r.fl6 

Lb'.>l 
L6~J 
l6'J4 
i6'J'> 
.-'.6'6 
'1.6~ 7 =UCOY fi R7 ~ 02 
,<'.f,'»l "111,, f1L 81.iOEur.:ill 
i6'J'.I =Oct IJ 81JC007Sl5 nc2 .. 
~{.~{) =IJ(;J :> ti Vt 702 
Ll.b J = Ol. I 6 .ce94402 
t.66? "-UC 1,; 3P-t 704 75ilt. OC2A 
<'66J =OL?O 8B14tl'H7 
26~4 = 01..? 4 0104 
L66'J =IJ~Lb t-b:l E Lil 01 
Ll-66 =fl(.2,1 tJ1C3lli::2El OClO 
2661 
L6(,~ 

260'.I =OC2l· b;'.7 30? 
L.6/U =fl(. 32 OROLut 01 
L(, 71 =OC 36 lJ Bi= Oll75J9 OCH 
261? =.0(31, <l f ll't tl'J U7 
20n =O..: 3F 8:\HC? 
L.674 =OC42 J000007424 OC6tJ 
i.6/; =OC4 I '.>l2.lC9 
d'76 =0(.4 i\ bfiO 18 ~ OEl:B 01 
2611 = ()(,') () f7Fl5'l 
L.6 Ill =llC".> 3 6 3F .. 00/401 OC5'J 
26 79 =OC:i!J 40 
l6HO =Ol.59 8!15704L.05702 
l6Ul =OC'.>i' :rnC.?1602 OC65 
.::6t12 =0(,6j ti P.C2 
26tl j =Ol.6!> 01410?294402 
l61J4 = OC6il ti Hit 7020104 
L.6tl'J =OC 70 l'EOt:i..801 
.<'.6!16 =Ol.74 81C H 1£:2130 Ot.36 
1.tii.J { 
21,UH 
lou'.1 
i.690 = f1C7Y 1;[7 302 
l6'H =OC7C 8flOEilfOJ 
26'Jl = 0(,fl 0 837COC007413 OC99 
26'H -=f1Cfl6 5lfF.)456 
lb'Jlt =OC !l.i t.s2:>u2 OtR2 
26'J5 =('L.IJU 5fBF04 
1.6'J6 -= nc <JO 83i'90059 
269{ =OC9't 740 .l OC9'l 
26'JH 
i.6Y<J 
L f uO 
L 701 =OC96 1:9:i!lFF 0b[}6 
270;> 
L70J 
271;4 

-
lt_sµr.,: 

'DOV 

nov 
ls _more:cm~ 

1 s_Ofll< t: <1dJ 

1101/ 

:no11 
lsl _rure:cinp 

ev~ndiv: 

not too1nuch: 
<;<1j_st-trt: 

lsl_nxt:adil 

MOii 

OllOll 
1 f _mrP.: c:np 

if CCp;n 

end if 

if mplll 

- -
;spread the mPmOry allocdted 
;3mongst the nrels 
ilst oive avervone the minimum 

b><toffset ldt<;b 
cx,lod_nldt 
ldt_slart(bx) 1 0 jne ls_next 
mov JKtldt_min(bxl 
sub ldt_mlnCsil 1 a>< 
cmp JKtldt_ma><Lbx] I jne ls_next 

moll dxolot_start(si] I mov ldt_slilrt[bx] 1 dx 
add ldt_start[sil 1 ax 
dee lod_nrels 

bx 1 ldtlen I loop ls_more 

-

;spread ~hats left amonqst those that need more 
t>xeotfset ldtall 
c11,lod_nldt 
ldt_sldrt(bx] 1 0 jne lsl_nxt 
mov axtlat_start(si] I mo11 ldt_startlbxJ 1 ax 
mov ax,ldt_min(si] 
cmp ax,O I je adj_start 

push ex I sub cx1cx 
mov dx,cx I mov el,lod_nrels 
div ex I pop ex 
cmp dx 10 I je evenaiv 

inc <tX 

mov dx1ldt_.ax[bxl I sub dxoldt_mln(bx] 
cmp axodx I jbe nottoomuch 

mov ax,dx 
add ldl_mln(llxJ 1 ax I sub ldt_min(si]oax 

mov ax,ldt_minlbx] I add ldt_startlsil 1 ax 
dee loi.l_nrels 
ux 1 ldtlen I loop lsl_mre 

; fill memory from file 

si,offset ldtab 
cx, lud_nldt 
ldt_flenCsiJ 10 je lf_nxt 
push ex I Push ldt_start[sil 
c:il l lod_group 
pop sl I pop ldt_st<1rt(si1 
c:np cx,O I pop ex 
je lf_n11t 

j:np ld_out 

- .... -
P~Gt 6J 
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CP/M ASHUo lol 5JURCE: 5UP.A8b 

no:; 
L 111b 
llJI 
l1lill 
l70'} 
2110 
l111 
l1ll 
dlJ 
/.7!4 
lll'> 
/.116 
llll 
l1l tl 
lll'I 
£7£0 
l121 
na 
:nn 
£7/.4 
lll.., 
l1lb = 
l1l1 
l72U 
L1 <'.'J .: 
27JO 
£1.H 
Z13l 
l733 
L "/J4 
213'> 
l.116 
2131 
l1 jll 
lli9 
l.740 = 
2741 
L14l. 
l.14 3 
2144 

en<.lif 

error in lod_group 
if loading shar~d code we also 
have to reledse Sh3red Code fro• SCL. 
It will be the top iten in the list. 

cmp lJt_atrCstl,mf_load+nif_cudetmf_share 
j e rni_ sh 

jmp ld_out 

PAGE 64 

push ex remember Err Code 

; Remove PO from SCL 
pushf I ell 
11ov bx,scl 
mov ax,p_thread[bx) 
111011 scl,ax 
po pf 

; Release the memory 

push ds I push bx 
mov bx1p_111em[bxl I push nis_start[bxl 
mov ax,ss I aov ds 9 ax 
mov dx,sp I mov cx,f_niemfree 
C:lll oslt 
pop ax I pop bx I pop ds 

; Place fD on PUL 

pushf I cli 
mov axapul 
IBOV pul,bx 
mov p_link[bxl,ax 
po pf 

pop ex 
jmp ld_out 

COPYRiGHT © 1981.1982.1983 . 
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l14'> =OC9~ d3C611tl.c2 
l l4b 

oceo lf_nxt: ad~ st,ldtlen I loop lf_mre 

274f 
2748 
/.749 
L l!>IJ 
l1'>1 
Ll'>l. 
27!.l:I 
£b4 
.l7S'> 
21'>b 
27"7 

=OC9i;: 
=OC,~3 

=OCA!> 
:OCAIJ 
=OCAo 
-"OCl10 
=OC!ill 

f-606£E0180 
1415 OOIA 

fx_read: 
dEc:o1 
tflOlOO 
ciCJ9 
8.lF301 
l8C~02 llFll 

Check for fixup records and do flxups 

le st lod_lbyte,80h hi bit of last byte in cmd header 
Jz lnlt_base Is set jf fl IU.tpS 

:aov ax1lod_fixrec get record I of fix ups ln file 
mov ux,l read one record 
mov cx,d:; 
11011 dl(f offset lod_dma 
call drd do random read 



- - - - - ·- -
Cl'/:1 ~SMb6 1.l :>JURC.:: SIJP.,.d(, 

L 1 '.Jl:I 
L 1 '>'J 
LI<> 0 
<'.7ul 
L76L 
£ foJ 
'-704 
L.76':> 
'<.fo6 
<..767 
L.7&11 
L lb'J 
L11U 
171! 
ll ll 
L71 J 
1714 
Lii'> 
2.7/6 
l.111 
1.71 !l 
;:. 11'1 
LltJO 
Lltl I 
n1u 
nin 
L Tli4 
LlU':> 
L 7tif, 
LT!H 
2 Tlil:I 
L1 o'-1 
L l'Jll 
Ll'Jl 
nn 
L79j 
L7'J4 
27'J':> 
.!1% 
L l'J I 
27'JU 
21 'J'J 
LHUO 
LIJIJI 
LH!Jl 
.onu 
2HIJ4 
LUO'> 
LH06 
280 1 
28UH 

= OCliJ t JOF 
=OCf!!> HCl 
'-flt. t• 1 15511 
=OCH'; t. If 1!l1 
:oOCPC 3~062F01 

=Ot..Cli 745 2 
=OCU L f\5 S 

=OLC4 Ullf 3 0 I 

·~O(.C 1 lJ,,H 
=0(.(9 84(.0 
=OCl:t! 744i) 
~occo L40F 
= 01.Ci· tfl?.[)00 
=OCOZ b!315 

=111..04 dil.07 
=OL06 1ll04 
:cOLOb 02t8 
=0(.011 Ul2?00 
=OCOO l.id05 
=OLOF 03HU1 

=OC[L 06 
oo0Cf3 llECO 
=OGE':> 33CO 
= OG[ 1 ll\4 703 
=OCfi. llnFB 
=OLEL 260115 
= OCEt 07 

=OLFO 83C304 
=0(.f,j tilf [H 302 
=ncr1 75CE 
=OCF'J HO&lFOl 
= (1Lfl1 i:Ol\S 

=OCH titlOEMOl 
=0!)03 bf-7 302 

L8U9 =0~06 3A450E 
2810 =0009 7408 

" 

jc~z fx_r,,ad_ok 
inc cl 

0014 jnz tx_P.rr 
~ov lx,lud_fixrecl 
c~p axtlod_fixrec 

0014 jy tx_err 
OJli< jmµs init_uase 

tx_chk: 
~011 ox 1 offset lud_Jrna 

~ov Jltfix_grp[bx] 
test "I lpil 

0014 jz init_base 
and al,Ofh 

OCFr call tblsrch 
moll dx,ldt_startldil 

mov al1fix_grp[bxl 
mov cl,4 
shr al ,cl 

OLFf C"lll tblsrch 
mov ax 1 ldt_start[dil 
add axofix_para[bxl 

µu:.h es. 
111011 es,ax 
x.or ::ax, ax 
111011 al 1 fix_offs[bxl 
mo11 di,ax 
ddd es:[dtltdx 
pup es 

U=ok 1 CL=Off if EOF 
rnr 1 
some read error, not EOF 
~ake sure one fixup 
record was read since cmd header 
said w~ needed them 

~o look for f ixup records 
tlX-> at rlxup records 

any more flxups? 

low nlbble ls target group 
find target group in load table 
OX = target seg•ent, this is 
what we add to the load image 
location group ls high nibble 
put in low nibble of Al 

OT = location load table entrv 
AX = base seg•ent of location 
add paragraph off set 

absolute paragraph in •e•ory 

get offset of fixup location 

make the fixup (finally) 

add bx,fixlen ; do next fixup 

0Cf7 

OCA5 

0013 

tblsrch: 
;-------

cm,.. bx,otfset lod_drna f- dskrecl ; end of tttis record 1 
jne f x_chk 

inc lod_ftxrec 
jmps fx_re<1d 

r~ad another record 
uf flxups 

Search for ryroup in load table 
entry: ~L = group # to match on 
exit: DI = load ~roup entry that matches or 

pop return and exit loader 
LX,OX preserved 

.uov cx 1 lod_nldt # entries in table 
~011 di 1 off s~t ldtab 

srchloup: 
cmp ~l,ldt_type[dll 

je srchdn 

- - - -
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Lilli 
281~ =OOrb 81L71l 
<'. tll j " Oil 0 l L 2 F r, 
2814 =OU10 )8 
281'> =0011 tno1 
<'.'I) 6 
2Ull =OIJU C3 
2ll1 u 
2819 
LRLU =00l't b92900 
L9Ll =OU17 L9UCf[ 
LBU 
LiJLj 
LllL4 
202'> 
L!J26 
2821 
Ll3lll 
<'.!lL9 
/ljjU 
dlJl 
LH::li:' 
21lJJ 
2834 
LBJ'> 
Lll36 
20.H 
21Ufl 
lll39 
<:H4 U 
LR41 
2H42 
28't3 
2044 
LH4'> 
2t!46 
21141 
LH4H 
Lll't9 
LH'>O 
LP'>l 
LU'>;> 
Lll::>J 
L8'>4 
LU'.>'> 
21l'>6 
2H'>1 
2ll~8 

dl'>9 
L860 
L861 
2862 
2Htd 

=OU1A Lf>05[00100 
=oni- u=noz 
=0022 U30EfH01 
=OtlZl> 801C0£0274L2 
=OU2C 83C611LZF5 
=01l3i ilfl302 
=OOH 11!10EOE 01 
=OOlll b07~0E017~0R 
=003~ 8JC&llc2f' 
=0043 B92100£98D~E 
=0049 (606[00101 

= OU4l 068 E 04 
=0051 8C0'>BC01 
=Oll5'> .!l'C:}ilHF8 
=Ou59 B92~00f3AB_ 
=OO'>l AOEl0126AZb5 

00 
=-Oll6~ ui.:7302 
=flll6d UROEUE:Ol 
=OU6C 801[0[007447 
=0072 UA0~008A5CO~ 
=-OIJ7H ll0Fb097502 
=OUiu 11301 
=Oll7f f EC3F6t30~08 

=llll85 5 ltl fl 5 4 02 
=OU89 52Bl0403E2 
=OO~l ~24A26ti917 

=0!193 5951\51 
=OU9b 810C03cA59 
=D09b H1F9007SOE 
=00~0 83F~007404 

:i<.l<J uf,lJtl.,n 
0006 lo~p srchloop 

»OP ax 
OJ14 jmps fx_err 

Oti06 

srctdn: 
ret 

mov cx,e_fixuprec 
JMp la_out 

inlt_base: 
;nov 
llOV 

lllOV 

init Base Page 
1st Data Group has Base Page 
if none then first nonshared 
Code Group CSOBO model) 

lod_uoso, o 
si 1 offset ldt&b 
cx,lod_nldt 

004E lb_more:cmp 
0026 

ldt_type[sil 1 2 I Jo lb_fnd 
add si 1 ldtlen I loop lb_1nore 

mov st.offset ldtab 
mov cx,lod_nldl 

0049 lbe_mre: 
0038 

cmp ldt_type(stl,1 I je lb_fnd80 
udd st, ldtlen I loop lbe_111re 

0006 
lb_fndBO: 
lb_fnd: 

mov ex,e_no_cseg I j111p ld_out 
111011 lod_BOBOtl 

push es I moll es,ldt_startCsil 
mov lnd_basep,es 
sub ax,ax I mov di,ax 
111ov cx,05bh/2 I rep stos ax 
mov al 9 lod_8080 I ruov es:.5,&l 

111011 s1 1 offset ldtab 
mov cx 1 lod_nldt 

ODR9 lbb_mre:cmp ldt_tvpe(sil10 I je lbb_nxt 
mov ax 1 6 I mo11 bl,ldt_type[si] 

007f cmp bl.9 I jne lbb_nsh 

oo~.: 

00119 

111011 bl1l 
lbu_nsh: ~~c bl I mul bl l mo11 bx 1 ax 

<calculate ldsl byte (3 byte v&lue) 
; =Cparagraphs•l6)-1 

push ex I mov dx 1 ldt_min(sil 
push dx I mo11 cl,4 I shl dx 1 cl 
push dx I dee ux I 111011 es:Cbxl, dx 
pop ex I pop dx I push ex 
~ov cl,12 I shr dx.cl I pop ex 
cmp cx,O J jne lbb_nzer 

cmp dx,O I je lbb_zer 
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- - - - -
CPI~ ASMU6 1.1 51URC(: ~UP.AR6 

<ed64 
2Ut>~ 

ib66 
l:U6 / 
;>!J<JU 
.rn6., 
2810 
,_ij7J 
<:HU 
21l I 'I 
Lil14 
21l I'> 
2816 
£811 
2!l ( H 
2!l7'J 
LfiUll 

21lUI 
2fltJ? 
29Jj 
2884 
Llld5 
2ll86 
2 'lu 7 
2Ullll 
2ll8'J 
LAJO 
2U9 I 
2B'JZ 
dl'jj 
2B'J4 
di95 
L!l'J6 
213'JI 
28':18 
ili'J9 
2900 
L'JJl 
<e9UL 
2'1U 3 
29~4 

290'> 
2906 
29U7 
2':10fl 
£90'1 
.:'.'HO 
2'J I 1 
L'llL 
L'H I 
2914 
£915 
2916 

=UJf,:;. f-EC i\1:''05 
=GU~J ~6C7070000 
=OJn[ L6d8570259 

=~Jqj ue0426894703 
=O:ltl'J !l3C&lHlA[ 

< 

DUAL 
lbo_1'!r: 
lb!J_nz er: 

dee di I jmps lbu_nzer 
mov es:word ptr [bxltO 

rnov es;2f~x1,dl I pop ex 

;put st4rting paragraph in pl4ee 
rnov ax,ldt_start[si] I mov es:~[bxl,aK 

006C lbb_nxt:add sioldtlen I loop lbb_mre 

;1t 8080 model, copy CS info into OS info 

=ou~L unJEtno1oi1s ouo~ c~~ loo_uoao,1 I Jne lnot80 
o; 00~4 

=ouc~ ll06lftiEOOOO 
=O~f b DF0600d90300 
=OUDJ 1'3A51F 

=0004 i<OtCOl 
=0007 2t,,\?SOOO 
= f)Oflo 01 

= nooc BBlfoCOl 
=OIJEO dHf:COOl0075 

OJ 
=OU( 1 1:%AIJO 
= OtlE i. flEB02 
=OUEO 8!Hi:COOI 
= 001: 1 dt304 
=OUF3 ll9'tll0 

= Of)fo A3!.lfl01 
=OtJF9 0681:'CO 
=oon; 05lilOOA3UAOI 

=0.:02 33t=F 8 flC7 
=0<.06 b9[J()Q() 

=OL'.()9 l-3Afl1)7 

=Ot OC 2EA10600 
=01:10 2%710 
=Od 3 L6470400 
=Oi:17 C64705G8 

= 0.:. 1 ii .. oe c.01 tl84715 
=Oi:: ~ 1 A0f:301884714 

ODEA 
ODEA 
OEA4 

lnotao: 

li IJ_i: 

pu.s.h d.s. I push es I pop ds I 111ov sit 0 
mov ui,6 I mov cxo3 
rep movsw I pop ds 

nov al1lod_fifty 
mov es:.50lhal 
pop es 

;initialize base page load disk 

; init PO ,UDA and LOSTK 

mov bx,lod_bdsep 
cmp lod_pd 1 0 I jne llp_l 

jmp lod_exit 
111011 si,offset ldtaD 
mov bx 1 lod_pd 
111011 3X 1 ldt_st<1rt[sil 
111011 p_uda[b1<l1aK 

; remember where lstk,uda are 
11ov lod_ud1 1 11x 

push as 1 ~ov esoax 
~dd 4KoCulen/16) I mov lod_lstk,ax 

; initialize UJA 1LOSTK with zPros 
1<0r di1di I mov axodi 
nov cKoCulen • lstklen)/Z 
re;i stos ax I pop es 

; .s.etup p_uda for creat_proc 

;nov a1<,sysdat 
su~ p_ud~[bxl1ax 

mov p_st<1t[bxJ,ps_run 
11011 p_prior[bK) 1 200 

; init load disk/user 

:no11 al,lod_user 
mov <11 1 lod_di sk 

mov p_luser[bxloal 
mov p_ldskCbxJ 1 al 

init UOA 

.... -
PAGE 67 

COPYRIGHT c 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

--

SER # ______ _ 



L':l 1 7 
L'J l IJ 
L 'l l 'I 

{'J,'.U 

'- ')/_ 1 
L'l.U 
l'llj 
L'J24 
('')/_'.> 

t'U.6 
L'I/. 7 
l'lL H 
2 ':J2 'l 
.<: 'J .W 
l'JJ l 
L9.U 

l'JJJ 
l9J4 
L'lJ'> 
l9J6 
l9J1 
L'JJ~ 

/_'JJ'J 

l'JI, 0 

2 '"' 1 
2'14;> 
2 '14 3 
2944 
2 9't) 
L946 
l 'l<t 1 
2'/<t !j 
L94 'J 
l'l'.>O 
L'l'> l 
2'h? 
19'.>J 

<.9'>4 
2'J~~ 

/.'l'.i', 
L'J'> 1 
"9 ~>':I 
L'l'.>'J 
l'l60 
.:961 
L%2 
l96J 
L904 
2%'.l 
2966 
£961 
t'Jbd 
2'J6'J 

= l'l Ll 06tJE u6td01 
=O:..JC. ,;6(.1060200!10 

00 
= 0..: J;> uBl~.lCOl 

"'Ot JI 26tl9H0400 
=OdC A15A01 
= o.:: 1r lftlf()f\ 
=0.:42 26d'Ht.S200 
-"0L41 <:6tl'JH5400 
~o~ 4L 26A15600 
-~(Jc~U Al0300 
=Oc5J 3001)007508 
=!It '>H lf01H92100 
= 0L '>0 L915fl) 
=tl;.o St; 26A35000 
=O:C:64 AlOFOO 
z.0.:.61 ::;000007404 
=Oc:6C .<6.l.1:.400 
= l't 10 26i.706340056 

00 
=O:.; 77 2~021\00'.>00 
=0L7(. 3Cll!J7403 
=OU30 BAOOOl 

~[LIU 26:1Ell:5600 
=Cli:;HU 891)'.>600 
=ll..:BC C706'.>1\000002 
=O t ')2 C7JS5C002EOl 
=l'c9B 8COE5EOO 
=Oi.:'lC lFO 1 
=-0L9L BBl ::eco1 
=flt: 1,2 2 BL 9 

=[; t :\4 ., l:> 3 
=f1c_·r~6 ll9B'IOOB.l\B001 
=flt:J\C t857r'35U59C3 

=Oc.P.2 Bh!J!:: 
=Ot::t!4 AlE60J 
=Oi:d/ 8R4FOA 

=O~~A 3hCtl7237 

Ot:60 

0.![)6 

ouo 

OLB J 

0206 

Off5 

h cs: 

noes: 

nBOm: 

~u·h P5 I ~ov ~s,lod_uda 

~ov u_daa_ofst,(offsat b~g_dw&) 

Joov ux 1 lod_hase., 
~a~ u_d1nd_seg 1 bx 
:nov ""•lod_lstk 
µush d~ I mov ds,bx 
Jt.ov u_il'itds,bx 
mov u_inites,bx 
1,011 u_initss 1 ax 
11ov 'tx 1bpg_cseo 
cm;> ax,O I jne h_cs 

poµ ds I pop es I mov cx 1 e_no_cseg 
jmp ld_out 

:11011 u_initcs 1 ax 
nov •tx,bpg_ese(l 
cmp ax,O I je noes 

mov 1.1_inltes,aK 
mov u_stJck_sp 1 (off set ls_sp) 

s1.1b dx1dK I mov al,bpg_BOBO 
cmp al10 I je nBOm 

mov dx, OJOOh 

mov Js,1.1_inltss 
>10V ls_offset 1 dx 
11011 ls_flags,OlOOh 
mov ls_roffset,offset user_retf 
11011 ls_rcseg,cs 
pop ds I pop es 
:nov bK 1 lod_basep 
SI.ILi CKtCK 

:set up initial stack 
;for a RETf from user 
;process, see SUPIF.SUP 
;module for USER_RETF: 
:code 

lod_exi t: 
;>ush c~ l push bx 
mov cx,f _qwrite mov dx 1 offset mxloadqpb 
call osif I pop bK I pop ex I ret 

lo<l_\;ro1.1µ: 
;----------

input: SI 
01.1t;>ut; LX 

iload a group described in ldtab 

addr of ldtab entry 
C: rror Code 

; see if first part already in OHA 
111011 tu 1 si 
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.11011 <1xolod_indA1a ;st&rting P&ragraph in d•a 
:now cx,lot_fstrt(bx] 

;~x = st~rtlng paragraph in local OMA 
;ex = starting paragraph to transfer 
;~x -> ldtab entry 

cmp ex.ax l jb rd_ftrst 



- -
CP/~ ~S~!l6 I.I SOURCE: SUP.~86 

2'HO 
l.911 
L'JU 
L'H I 
L 91 '• 
2'J I'.> 
L'H6 
1-'H I 
2'J1H 
L 'J 1 'J 
l9!lU 
L'Ji.l l 
L9!l2 
L'J!l J 
L9f.4 
2'Jtl'> 
<'.'J!lb 
.:.% 1 
l'Hltl 
l<J<:l9 
L9'JU 
L'J':l l 
L'J'J? 
<.<J':Jj 

2lJ'l4 
29'.15 
29% 
2991 
29'>tl 
L'J'J<} 
j() U II 
JOOl 
.:1002 
j()U .:i 
jlJ04 
JOO~ 

.:1006 

J007 
.:iOUtl 
j()()<) 

JUlO 
3011 
.:101 L 
Jlll J 
J014 
JOI'> 
J016 
3017 
JOJ!I 
JOl 'J 
JO.:.O 
JOLI 
..ill.a 

=Oi:Bt 2r::s 
=Oi.CO 113F90B7l30 lllFS 

=-OtC!> ll.IHl ~002!101 

=o.:r.i. 3fl':>7t)Cl6U3 Ol02 
=OLCF B fb HJC 
=OCOZ BFF 301 
=OtO!> llRC 11H04u3LO 
=OLDH 03FO 

=OcOIJ ll JC 2tl1 03U3 fO 
=fltfj 8 8l.tl 

=OH:!> 33FF 
=Otf7 061iE07 
=O:Cf:A H.\507 
=Ot:F.U 011 7 
=OttF 295 7UClllS70A 

=ot:t::. ll31FOC007503 OEF!: 
=Otf il 20C9l.J 

=OLFL f7~10A070015 OFOB 
"6 Of OB 

=OrO~ !l37FOC087333 OF3c 

=Of-Oil !> 3 
=01-0(, !lBHOA 
=Of 01- OltBOIE801E:8 
= Of-1 !> IHHH 00 
=Of 18 8AF301 
'"Of 11:1 2E830E0600 
=OF20 t:85400 OF11 
=01'23 !>ll 
=0fL4 UOI\ Of-3 {) 
=Of26 llIF9FF007503 Of2f 
=OF2C 1:190000 
=0f2f C3 
=01'30 llR470A 
=OF3J 25FBFF 
=OfJb AJE .S 01 
=Ol~J<J llRF3E974fF OtB2 

=01-Ji 53 
= 01- ]f 230 2 

-

xfcr: 

- -
;start~ ~t or after the µp. in dma 

s.ut C>1, aK 
cmp cx 18 I jd~ rd_f irst 

;st1rts in the d,a 
:nc111 dx 18 I s1.1b d1<1cx 

;ex = ~ of PP• to skip 
;~x = length of re~aining ~1.1fter 

cmp dx1ldt_flen(u1<] I jbe xfer 
mov dx1ldt_flen[bx] 

mov sl 1 off~et lod_dma 
mov ax1cx I mov cl14 I shl ax,cl 
ado si 1 ax 

-

;SI -~ beginning of transfer area 
; in lod_d~a 

~ov ax1ax I mov cl13 I shl a1<,cl 
mov cx 1 ax 

;ex = number of words to transfer 
1<Gr di1di 
p1.1sh es I mov es1lat_start(b1<J 
rep •ovsw I pop es 
ddd ldt_startCbxl1dx 
sub ldt_flen(bxl,dx I ad~ ldt_fstrt[bxl,dx 

rd first: 

rd 1st: 

cmµ ldt_flen(b1<l 1 0 I jne rd_lst 
s1.1b cx,cx I ret 

test ldt_fstrtCbxl,07h Jnz rd_indma 

cmp ldt_flen(bxl 1 8 I Jae xf_d 
rd_indma: 

rd_rJ: 
rd_ayn: 

push 
•ov 
shr 
llOV 
llOV 
MIOV 

call 
pop 
jcxz 

DIOV 
and 
aov 
lllOV 

i>llSh bx 

b1< 
a1<,ldt_fstrtCbxJ 
ax,l I shr a1<1l I shr axil Record ' b1< I l read 1 record 
dx 1 offset lod_dma OMA offset 
CK1S!/Sdat OMA segment 

drd 
bK 

r d_a gn 
ClllP CK 1Dffh I jne rd_rJ 

llOV CKt 0 
rel 
a1< 1 ldt_fstrt(bKl 
<sXt Offf8h note starting 
lod_indma 1 ax in DMA 
Si1b1< I jap lod_gro1.1p 

we are at a Sector Boundary wit~ at least 
a sector to place into the user area 

su~ dK1dK OMA offset 

-
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-

jOd 
30..'.4 
Jl1L'> 
.>Oll> 

.>!JL7 
j021l 
_j0.:9 

JOJO 
10] 1 
.lCUL 
j()J3 

JOJ4 
.)().)') 

j()J6 
JOJI 
.>0.>IJ 
Jll 3 'J 
JO~U 

.iO't I 
j(J't 2 
Jll't J 
J04't 
JO't':> 
3')4 ~ 
Jll4 7 
.l O'tll 
304</ 
)O:>U 
:>0'>1 
Jll'>2 
JO'> 3 
.>O':>'t 
j()!;., 

)ll~6 

.lO':> 1 
JO!;ll 
JO'>'J 
.>0611 
3061 
]116? 

JOo.i 
J06't 
3065 
:>!166 
JOo/ 
J068 
.:>Oi>'J 
)U/0 
.Hl7 l 
3017 
.JO/J 
3074 
.:iOl'> 

= 0 •' 41 ll •1 i) f' 
=i'l'43 !.1347C,, 
=flr46 llld1l1l8tHLll 
=(Jr4i. llil5FOC 
=Or4r Dl~~OlERDlER 
=Or'>'> !;3 

=Oi-'.16 i:8lfiJO 
'-'lir59 !:ill!.>i3 
-=rJt'':iL LJO•J 
=Of5U 81~91-~007502 
=llr63 33C9 
=Ot-6'> C3 
=Ot-66 Ul~ODIEOOltO 
=Of6L. 0107 
=llf6t: 01470.\ 
=Of-71 2'H 10C 
= OF74 i97 .:Fr 

=-01'7/ 2689160200 
=Uf7C 2689:)[0400 

"- Orll l ':>l 
=OHL:'. 5'1 
=(li-3:1 8lF1Hl0007603 
=Or89 bABOOO 

= 01-flC 268A0Ell00 
=Of91 '>I 
=Of92 261lBlUIOO 
=0f91 53 
=Ot-98 bFC20l 
=IJf'Jf; &94421 
"'Or 'H: u'U l 0118UD6 
=Of!U 06EB5FF207 
=OFJl.B s~ 

=!lr.~9 '.>926830E 1100 
"'OfAt' IJOFeOI 7609 
=O t' 34 139100008fFfF 
=Orni. ~85'tC3 

Of-77 

0i'66 
0f5) 

Ol::F.5 

Of BC 

0206 

Off\O 

rd_r4: 
xfcr_n: 

drd: 

urJ_lp: 

drd_r: 
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nov cx,l~t_start(bxl 
nov 3x 1 1Jt_fstrt[bxl 

OMA segment 

shr ax,I I shr ax,I I shr ax,l 
~o~ ~x 1 1Jt_flen[~x) 

i{ecord II 

~hr ox,l I shr bx,l shr bx 11 II of records 
;;ush bx 
Cilll drd 
;:>ap ax I pap bx 
jcxz xfer_n 

caiµ cx,Offh jne rd_r4 
xor cx 1cx 

ret 
shl axil I shl axol I shl axil 
ado ldt_start[bxl,ax 
a11 ldt_tstrt[bxl1ax 
sua ldt_flenlbxl1ax 
jmp rd_flrst 

ln1>ut: AX Record Nu•ber 
llX Humber of Sectors 
CX dma 
ox = d111a 

output: ex = 0 if 
ex = Off Ii 

else 

mov u_dma_ofst1dx 
~o~ u_dma_seg,cx 

se')ment 
offset 

okay 
if End of File 
t:rror Code 

; read BX sectors starting at Record AX 

push bx 
i:iush ax 
cmp bx1lL8 I Jbe drd_r 

mov bx 1128 

;old II sectors 
; old record I 

; Max Hulit-sector count is 128 

aov cl 0 u_mult_cnt 
push ex 
nov u_mult_cnt,bl 
push bx 
~ov si 1offset lod_fcb 
mov fcb_rO(sil1ax 
nov cx,f_freadrda 1 aov dx 1 si 
push es I call osif I pop es 
pop dx ' 
pop ex I mov u_111ult_cnt 1 cl 
cmp al,l I jbe dr_rl 

;multt_cnt used 

mov cx1e_bad_read I mov bx,Offffh 
pop ax I pop ax I ret 
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jfl/6 

3011 =-tlf"~O tlttC~ 

J078 ~or1t ~Bll3C? 

JO/':l =nrCL 5A2d0~ 
30~0 =Ot-C~ U1c2012201E2 
jQbl =OfCG 2601160400 
JOd? 
;,Otl3 
JO<l4 
JOb'> 
3006 

=OrDO '>1>0)3 30tl I 
JO db 
JOiJ•J 

30':lU 

=OF03 d9Jd04E820F2 0206 
=01-0'.I '>B5lJ5q 

j 0 ':ll 
Jll'U 
30'.J] 
jfl <)4 

ill'J'> 
jfl'.16 
30'11 
.rnn 
j(}')•J 

j) 01) 
JlOl 
JI UL 
JIU] 
3104 
:no'> 
Hll6 
3107 
3108 
j l U 'I 
jJ 10 
. Hll 
Jll<' 
Jl LI 
Hl4 
311'> 
Hlt. 
Jll 7 
3118 
3119 
J 120 
3121 
~ILL 

Jl 2 I 
3124 
JI L '> 
3121> 
J127 
3128 

=OFOL 
=Orro 

=eFf7 
=Orf fl 
= Ol'lc. 
=1Jf-f3 
=Or Fl 
=llrFC 
=Of Fl: 

B!iH6801l 
1'H4068000H Of-Ei: 
01 OF Ee 
u9'B0001FFFF 
(; 3 
80F9007404 OrF7 
u9fFOOC3 
83F8001585 OF81 
.HC9 
C3 

-
dr_r2: n~v cl,~l 

dr_rl: 

dr _r 5: 

if mµm 

oJ!lt_sh: 
i------

pop d~ I JdJ ax 1 dx 
po~ ox I sub bx 1 dx 
shl dx,J I shl dx 1 1 I shl dx 1 1 
~dJ u_am~_se~1dx 

;odjust r~cord I 
;adjust • sectors 

check for CTKL c. lf hit while loading 
last s~t of chdracters, this is the place to 
cle~n thiOoJS UP••• 

µush ex push ax l push bx 
mov cx,f_ciostat I call osif 
pop bx I pop 3X I pop ex 

mo11 si 1 rlr 

Now sea if CJRL L was hf t durin~ the 
the load. 

test p_fla~Csll,pf_ctlc I Jz dr_rt 

mov cx,e_abort I mov bx 10ffffh 
rel 

cmp cl,O I Je dr_r5 
mov cx10ffh I rct 

cmp bx 1 0 I Jne drd_lp 
11or cx,cx 
rel 

Allocate memory for shared code. If memory already 
exists then mark LOJAR entry with FltN=O for no load • 
START must be non-zero on success. 

ini>ut: SI 
output: l.X 

LOTAB Entry for shared code 
0 on success 
0ffffh on failure 

SI is unchanged 

; 1. Look tor PD Name on SCL, ~aking sure 
LDSK and LUStR are the same. 

mov bx 1(offset scl)-p_thread 
push si 
mov dx,offset lod_fcb I add dx 1fcb_name 
mov cx,f _findpdname I call osif 

; BX=pd found or Offffh 
pop st 
c11p l>x,Otfffh je no_sh 

-
PllGE 71 
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LP/M n S;.,06 l .1 

Jl L'J 
j}j(J 

JL!l 
.H3i' 
JlJj 

Jl34 
Jl3? 
J l JI) 
JlJ/ 
Jl jtJ 

313'.1 
j 14 (J 

J 14 I 
j 1'12 
jJ 4 j 

Jl44 
jl 4 '; 
Jl46 
j l4 1 
Jl4H 
j 1't'J sh_nlnt: 
.il?O 
Jl~l 

.:11 ?i' 
Jl '.> j sh_in: 
.HH 
315? 
Jl?6 
JI~ I 
.H?tl 
]] !>'l 
Jlbf) 

.:1161 
He?. 
Jl&J 
jJ 64 
j) (;'j 

3166 
Jl67 
.ilbtl 
Jlc:.'J 
.illU 
j 111 
Jl72 
Jt n 
j 114 
31 b 
J176 
3177 
H/8 
j)/') 

3100 
j l iJ 1 

-

1,10v dl, lod_disk 
cmp p_ldsk[bxl,al I jne us_nxt 

rno 11 al, lud_1.1:. er 
cmp p_luserCbxJ,al I jne qs_nxt 

2. if Cl.> then Share the Nemorv. 
L.1 Set FLEtl=O 

push bx I push si 
ca 11 sh111em 
pop si I pop bx 
cmp cx,Dffffh I je no_sh 

mo11 ldt_flen[stJ,O 

PAGE 12 
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Put SHARE PD on end of SCL 
BX = SHARE PD 

SER.# ______ _ 

P1.1shf I cli 
111011 di,Coffset SCL)-p_thread 
cmp p_thread[dtl,bx J Je sn_rm 

111011 dltP_thread[dil I jmps 
111011 ax,p_threao(bxJ 
mo11 p_thread(dtJ,ax 

;look for share PO 
sh_ninl 

ltake it off the list 

cmp p_thread[diJ,O I je 
111011 dt,p_thread(olJ 

mo11 p_thread[dtl,bx 

sh_end ;look for the end 
I jmps sh_in 

xor cx 9 cx 
111011 p_thread(bxl1cx 
popf I ret 

iinsert share PD on end 

; s1.1ccess 

3. if (NOT 1.) allocate memory to NEW PD 

pushf l cli 
11011 bl(1pl.ll 

uet new PO 

cmp bx, 0 I Je sherr 
1nov al(1P_llnk(bxJ I mov p4l,ax 
po pf 

: alloc memory for cod~ segment 

µ1.1sh bK I p4Sh si 
m.'>11 cK• f _1nal loc 
illOll th tSi 

call oslf 
pop st I pop bK 
cmp cx,O I jne merr 

initialize new PO name 
llX = New PO 



LI' 1;1 •s;iJ& l. I 

j l :i? 
j l tJ j 

j l d 4 
j 1 !l ~ 
Jltl6 
j I tJ 7 
j) JI! 

JltJ'-l 
JI 'J{) 

31'-ll 
J 1-:i L 
Jl'H 
il'J4 
JI~~ 

j l '-11> 
Jl 'JI 
JHH 
JI')') 

J200 
J21J I 
:lLOL 
J20J 
J2u4 
J21J~ 

JLU6 
320 ( 
J2utl 
J20'1 
J210 
J211 
:121/ 
Jll j 
JI!'. 
Jll ~ 
.:i2 l6 
J2lf 
3218 
321 'l 
J2LO 
32d 
3222 
.;2LJ 
32l4 
3?2~ 

JZd> 
J2U 
JU!! 
.:dt.'I 
J2j0 
37 j] 
321? 
JZJJ 
J234 

- - - -
push si 
mov st,lJt_pd[sj] 
push si 

iSl=old pd 

id Oii dl tb.< 
~dd sl•P-n<1me I add di1P_n~me 
mo11 cx 1 4 
f)Ush es l mov ax,ds inov es, ax 
r~p mo11sw 
pop es I pop di I pop si 

; DI = old P0 1 BX=New PO 

111011 al 1 lo'1_user 
ruov al 1 lod_dl sk 

mov p_luser(oxl,al 
mo11 p_ldsk[bxJ 1al 

~ov ax,ldt_start[sil 
push bx I push sl I push ds 
push ax I push bx I push di 
mov ax 1ss I 111011 ds 1ax 
mov dx,sp I mov cx,f_share 
c11ll osif 
11dd sp,6 
pop ds I pop sl I pop bx 

; put ne4 PO on SCL 

f)ushf I ell 
mov dl 1(offset SCL)-p_thread 

sh_nin: cmp p_thread[dil10 I Je sh_doit 
mov dl1p_thread[dll I jmps sh_nln 

-

sh_doft: mov p_thread[dll 1 bx ;insert ne~ share PO 
xor CX1CX 
111011 p_thread[bx]1cx 
popf I rel :success 

merr: pushf I ell 
111011 <1X1Pul 
111011 p_llnk(bxl 1 ax 
:ao11 µlJ1 1 ox 

sherr: popf 
J1011 cx,Offffll I ret 

.shmem: 
;-----
ilnput: St = LDTAR 

ti)( = o .. ner p[) 
lo<id_pd = Requeslor 
have to s~t LDT_START 

le~ Ji,Cp_mem-ms_link)lbxJ 

PAGE 73 
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.J23~ 

J736 
:JLJ/ 
j 2 .ill 
.J2J'I 
3 2't lJ 
j ?41 
J24/ 
J2't] 
Jl44 
J2't~ 

3246 
3741 
Jl48 
J2't':I 
32,0 
.'2.'.il 
32~2 

32.'.11 
3?~4 

Jl.'.i.'.i 
32'..>6 
J2S7 
Jl~ll 

3Z.'.i':I 
Jl61J 

sm nx t: 

sm_no: 

endif 

11011 

crn ~' 

lllOll 

di ,n;s_l.ink[di] 
tJ 11 0 I j il sm_no 
mov ... x.ms_fl,.rJs(diJ 
..anJ ax,111t_sharet11f_co1etffif_load 
cmp ax1mf_share+mf_code+mf_load 

µush si I push ds 
push ms_startfdi] 
IJ..e sh ms_start[di] 
push lod_pd 
push bx 
111011 ax,ss •OV d s, ax 
moll dXtSP 11011 cx,f _share 
call osif 

lhls 111111 al•ays 

pop ax I pop Ill( I pop ax 
pop dx J pop ds • pop st 
r.10" ldt_startfsf J,dx 
ret 

CXtOffffh I ret 

jne s11_nxt 

work. 
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tP/M AS~H6 1.1 ~1URCE: SUP.AH6 

J26l 
Jlb! 
32b :I 
Jl64 
32b'> 
];.> 6 6 
j£6 l 
3768 
Ho'J 
.>270 
3211 
Jl/;> 
.>21 j 
j2 /t, 

:in~ 

VI& 
J2// 
3:>1 H 
3? 1'1 
J2i.l'I 
J2ol 
J2H? 
J2d:I 
J2b4 
j2b'> 
J2ob 
J2d/ 
::l?.bH 
J2iJ'J 
.:1290 
.:1291 
37'1? 
J293 
3791, 
3?9'> 
J296 
P'l7 
J29B 
_j£'J'I 

J1UU 
3301 
JJUL 
j)(Jj 

33ll4 
J.Hl'> 
3306 
JJO 1 
JJUtJ 
J 3U 9 

BlU 
.:Ull 
3312 
3313 

=flt-Ff 
=1003 
=1006 
= 100'.J 
:.1000 
=1010 
= 1016 

=llll 'J 
:.J Olt 
=1U21 
=1026 
=102.1 
=-1G20 
=l\l33 

L6A l do 00 
lEil fOB 
06Bi:CI' 
bfl)AiJP,37 
ilil5 "02 
i:B3'!01f82701 114d 
ilDlBOO 

l8c0007503 tOFC 
E 9ri 1 Oil 1 Of>L 
iJAEH68A04 
3CH 7529 1053 
B!ll700 
lli\C'.:>2C411235 1068 
JC1010.H 1068 

- -
~i•ct I include parse.sup 

:*••···············•**********••······················ ; * 
;• Pdrs~ Filendme Function 
; . 

- - -
Pt\GE 75 

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

COPV:?:GHT © P31, 198". H83 
tl\ilf.:ll L3u' ;Cli 

1><1rsl!_ent: ; Parse filename into FCR P. U. B:JX 579 ========================= ; .:;:::;::;::=== 

PA~IF.C GfiOVE, CA 93950 DX -> ~CB tn u_wrks~g 

prsl: 

i'C ,1: 

NAkEl\OR 
FCliADR 

P<irsed 
0 
1- 8 

9-1 I 

12-15 
16-2 j 

£4-25 

26 
27-31 

uX Offffh on error 
0 on last na~e in strin~ 
offs~t of delimiter following name 

tX Error Codd 

+----+----+----+----+ 
I MAMEAO~ I FCBAOR 
+----+----+----+----+ 

offset of String to parse 
offset of FCli in u_wrkseg 

FC!l: 
=> 
=> 

;) 

=> 
=> 

=> 

=> 
=> 

drive, O=default, l=A 1 £=B 1 ••• 

name, converted to upper case, 
padded w/blanks 

type, converted to upper case, 
padded w/blanks 

set to zero 
password, convered ~o upper case, 

padded w/blanks 
address of password field In •filename•• 

set to zero if pass"ord length=O 
length of password C0-6) 
left as is 

;os->u_111rlcseg 

SER # ______ _ 

11011 flx 1 u_wrkseg 
~ush ds I 11ov ds,ax 
push es I mov es 1 ax 
sov bx 1 dx I mov si,pcb_flnmptr(bx] 
mov bxopcb_fcbptr(bxJ 

iES->u_111rkseg for string ops 
;SI->nxt char in Parse slrlnq 
;sx -> Fee 

call fcLl I call debl 
wov bp,e_badfnase 

call delim I jnz prsl 
imp pfn_endp 

aov ch,al I inc si I mov al,Csil 
cmp at,•:• I jne prs2 

ilnlt FCB, deblank parse str 
;BAO FILENAHE 
;BP=error code if error 
; chic 1st char 

isee if Disk spec 

mov op,e_llldlsk 
mov al,ch I sub a1,•A• 
cmp dl1l6 I jge pfn_err 

;drive specified 
jc pfn_err ;see if legal 



3 ~ l 4 
jJl':> 
J316 
Bl7 
jJllj 

Bl'J 
33LO 
JJ,n 
33Ll 
JJd 
.:B24 
B2':> 
]326 
HL1 
..iJt.!l 

.Hl'I 

..iHO 
JJ..> l 
J3J2 
J3J] 
jJJ4 
HJ5 
3336 
jJJl 
33311 
33-1'1 
3340 
3341 
J342 
.H4:i 
j 344 
33't'i 
:n46 
JH/ 
3348 
JH'J 
jJ50 
B':>l 
J352 
jj')j 

33':>4 
33':>'i 
JJS6 
:n:-1 
33511 
J35'l 
3360 
3361 
B62 
336] 
l364 

=1031 r-[C0iill07 
=103b h013UO 
=103L 46t~&r0075J0 
=1044 3U':7420 
-=l 04a 3C.H 141C 
=104C JC3l1418 
=1050 l90l0() 
=1053 4E 

=1054 bi>F ;lil050 01 
=lOS'J tl~05l87COO 

=105E 80r'l)007500 
"- l l.16 3 1.9%00741.18 
=1~6o b[lC'l 
=l 06 A BflF~rF011FC3 
=1071) 3Clf"l519 
=1074 G01900 
=1077 B50 3 8 0 !Ill 09 
=107C 46E::l5A00 
=lOHO IJOFD007508 
= J Oil!> L87 4007't03 
• 1081! l9)3Ff 

=1080 3C33 7!120 
=1091 iJrl2~UO 

=1oq4 aso80oso10 
=1099 46 
=109A 891518 
=1090 l8JAOO 
=IOAO tH082ACO 
=10A'1 ll841)1A 
=JOG/ 80F9007S05 
=IOAC C7451HOOOO 
=10~1 llOF'.1007§08 
=10B6 L843007403 
=10'3tl t:9AAf'f 

=JOHE 8Rl)E~87ft00 

=lOCJ c8J5001500 
=lOCll 8ROE 
o:lOCA 3C007404 
=lOCl JCOH503 
=1002 l.IBOOO/l 
=JOO!> 2AC9071FC3 

3365 =lDUA 5AtHlf0052 
3366 =100~ 7414 

I OFC 
10611 
1068 
1068 
1054 

1 OOA 
1070 
lOfC 

108) 

prsz: 

i.or s); 

µfn_urr: 

prs4: 

tier. si 

inc 11 I mov fcb_dr(bl(J,al 
~ov bp,~_badfname 

inc sf • call del im I jnz IJl"S3 
cmp ~1,•.• I je pfn_err 
cmp a1,•:• I je pfn_arr 
cmp al1'0• I je pfn_err 

jmp pri:..3 

i~ood drv, set fcb_dr field 

;check nxt char 
ihit deli• 

see if legal 

;use default disk 

; parse filem111e 
lO O II di1bl( I lea bx 1fcb_nameCdiJ 
.nov en.a I call set fl d Hill in FC8 
cmp ch,ll I Jne prs4 

call deli• I jz prs4 ;see if more than 8 chars 
IROV cx,bp 
mov bJC, Offffh I pop es I pop d~ I ret 

cmp alo . . I Jnz prs5 . :see if filetype 
lllOV bp 1e_badftype 

PAGE 76 

!ROV ch,3 I lea bx,fcb_type(di] 
10'.lA inc si I call setfld : fi 11 in FC!i COPYR!GHT@ 1981. 1982, 1983 
1080 
llJFC 
1068 

prsS: 
lOBt 

1 0[) A 

1OR1 

10!\l prs51: 
lOFC 
106il 

CIRP ch10 I jne prs5 
call delim I jz 

jmp p fn_err 

iparse passi.d 

cmp alt';' I Jnz prs8 
mov bp,e_ill_passi.d 

prsS 

mov ch 1 8 I lea bx,fcb_pwd(di] 
inc si 
mov fcb_pptr(dil.si 
call setfld 
raov clt8 I sub cl1ch 
mov fcb_plen(di] 1cl 
cmp cl 1 0 I jne prs51 

111011 fcb_pptr[dil10 
cmp cl\ 1 0 I jne prs8 

call delim I jz prs8 
jmp pfn_err 

1131 prsR: mov bx 1 si I call debl 
JOFC call deli111 I Jnz pfn_out 

mov bx 1si 
1002 cmp al10 I j~ pfn_endp 
10[)5 c111p 4l,cr I jne pfn_out 

pfn_enop: 111ov bx,O 
pfn_out:sub cx,cx I pop es I pop ds I rel 

esee if pass~ord deli• 

;pointer to passwo~d if any 
iyes 

irto password 

; see if 111ore to p:trse 
iif yestexlt 

;NOPE 
:exit 

set fl a: fill in a field until end of field or delim 
;------

IOFC pop dx I cdll delim I push dx 
lOFB jz setret 

DIGITAL ~ESEt1RCH 
P. 0. BOX 579 
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- - - - -
C~/M ~~Ma6 1.1 SOURCi: su~.~~6 PAGE 11 

H67 
B6!J 
jJIJ ., 

J3 /IJ 
:n11 
jJ /L 
31 / 'i 
JH4 
HI'> 
JH6 
JH/ 
.>JI H 

JH'J 
JH10 
j;fo l 
J1d? 
33iH 
Btl4 
, jj'J 

J HJI, 
3'~ll / 
5J.i H 

::i3ll'J 
j l'JU 
jJ'j 1 

J3'J2 
HB 
_jj'J4 

j 3':1 'J 
33'J6 
JB7 
B'Jll 
j]'JY 
J41Jll 
HO l 
3401. 
HO:i 
J41)4 
HU'.> 
j4.J6 
540 I 

=lOd 3CZU~Ofl 
= 1 Ot'J C601Jr 
-=I ur- u 4 3F-cC075EO 
~ 1 (JU) L '.}() 5 0 0 
= 1Or0 tl'30743ffCD 
-=I Of'.> 46tJOf000750F 
=I 01'll Cl 

=lOFC &10ctl1104 
=1100 ~70F2F11 
=1104 oOF900740C 
=1109 2E3B<l)000074 

10 
=1110 FEC947lJlF 
=lll'i :JC2H7G8 
=1119 ~F'J8u91800 
=Ille E<J41ff 
=1121 3r6112oa 
=l l?'i 3C7H70? 
=1129 24'>:= 
=llZtl 241F 
=1120 ~FC.3 

=ll2r 0009002E3A38 
302C2F5B50JC 
3!'2'1 

OOfll 

J4Utt =ll3U tl03C201406 
J4UY =1142 u03C097401 
J'tlO =1H7 C3 
J4ll =ll4d 46Edf2 
.HIZ 
341 'j 
J414 
J4i'J 
3416 
.H17 
J4UI 
HI 'J 

=114tt 
=1 l4f 
= 1152 
= 11,tl 
-=I l 5t 

II RF 3 2 HO 
2BC'H.ll 
f\020u10bfJAA 
bOOOol02F3iUl 
ll020tHORF3AA 

1 OFO cmp 

I 00>< 
tGF'l 

:o.etfldl: :slil\/ 

ion~ !:it!tflt12: inc 
s~tret; ret 

<J•~l tm: 
:-----

"i •••• I jnz sett lJl 
mo .i byte ptr [bx],'?' 
inc bx I Jee ch I jnz setfld 

j rnp s~tf ldZ 
Cbx],,Jl I inc bx I dee ch 
:ii I caap ch,O I j n" setfld 

; see if chdr ls d~lim, if not UPPER lt 1 err If illegal 

COPYRIGHT <0 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

in,Jut: 
outp14t: 

sr -> next char in Parse string 
'z• flag on if delimiter found 
chdracter converted to UPPER If •a•-•z• 
AL = converted char 

SER.# ______ _ 

111 !> 
1120 
112:) 
1104 
1171 

106 ll 

mov cl 1 nJelims I mov al,[si] 
pu:>h di I mov dl1offset dellms 

delnxt: cmp cl,O I Je no_del 

no_del: cmp 

cmp cs:[Jil1al I je delret 

dee cl I inc di 
al1' • I ja Jel_up 

j111ps delnxt 

pop di I pop bx I aov cx 1e_badfname 
jmp pfn_err 

1120 oel_up: cmp 
112 tt 

at,•a• I jb delret 
cmp al, •z• I ja del_noup 

and al,05fh 
llel_noup: 
delret: pop 

delirns db 

ndelims eq1.1 

;-------

and .;l 1 07fh 
di I re t 

(offset S)-(offset delims) 

;strip leading blanks 

input: 51 -> parse string 

;See if Oeli•lter 
;look Jt deli• string 
:if end of deli•~ 1 not deli111 
;lf dell•• ret w/ ~ set 

; try next dell111 
:not delim, check graphic 
;not graphic1 err 
;go directly out• ~VPass ret 
:lt belo~ •a•, no hi~h bit,ret 
:lf above •z•, 
:•ake ·a·-·z• UPPE~ CASE 
:Strip high bit 

output: SI -> first non-blank or tab char 

1148 
1148 

l lB l>lnk: 

fcbt: 
;-------

cmp oyte ptr [siJ,' • I je blnk 
cmp byte ptr [sll,tab I je blnk 

ret 
inc si I japs debl 

illOV di tbX 
sub cx,cx 
110 II alt • • 
:llOV al10 
D10ll al1 • • 

Inilidize FCB 

I sub <1x,ax 
I stosb 

I mov cltll I rep stosb 
mov cl12 I rep stosw 
I rnov cl 1 8 I rep stosb 

; 0 =O 
; 1-11=· • 
; 12-15=0 
; 16-23=· .. 



3420 
J4£l =1164 o000u103f~~A 
J4Z2 '-116.- C1 
14?"1 

.11011 ,Jl,O I m•>V clt3 I reµ stosD 

'"' t 

; H-26=0 

PAG£ 78 
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J4L 4 
J4L'> 
J4,f, 
j4 .'.I 
J4Lll 
.l4~ ') 
HJO 
.HH 

J4JL 
J4jJ 
J4 .14 
_;4 J'> 

Ji• :In 
J4.H 
J4J!l 
J4j'J 
J440 
j 441 
.144L 
j44 ·1 
3444 
J4'1'l 
J44t. 
J447 
3"'tK 
.144'! 
J4'>0 
J4'>1 
J4'>L 
j4~l 

J4'>'1 
J4'>'> 

. j4:,(, 

:14~ 7 
;14:) Ii 

.)4~ 'J 
'j460 

j4t.1l 
.Ho2 
3463 
J46'1 
j46'> 
J466 
J4o1 
J4o!J 
.H6'J 
j 4/ ll 
Hll 
j4 U 
:Hn 
J4(4 

H7'> 
i 1t16 

-

0000 
001)6 

=116'.I lEO~ 
"-116l) l6tl:=IE2EOO 
=-1172 UJf 2 
=-1174 Of 
= 1 l 7 '> UilHl 150 
= 117'.l 2tlC05050 
=1170 llBFC 
= J l lr l-F7406 
= 118.C l-F/404 
=113'> Ff74tl2 
=1188 FF34 
= 11 RA u1114 o ri 
= l liH.l ':> 1 
"'11 fl c 405 0 

- - -
"j~ct I include rpl.suµ 

;•******************•······································ ; * 
i• Call ~~sident Sy3tem Procedure 
; . 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

.. orcl ptr 0 cpL_name 
cpb_µ.:irair. word ptr cpb_name ~ qnamslz 

; ====-==== 
rpl_ent: ; Call R~sidant Procedure library 
;======= 

lnµut; OX 
.>utput: tlX 

CPtl address in u_wrkseg 
return fro~ RPL (also u_retseg) 
I if error 

l.X error code 

Tha stack is used like this: 

:>t<ick botto11 
26 
2't 
22 
20 
18 
16 
l't 
12 
10 
!l 

stack top 

6 
4 
2 
0 

starting OS (sysdat) 
startinq ES (uda) 
seg of rp l_ret: 
offset of rpl_ret: 
seg of the RPL 
offset or RPL 

Q I\ 
P 11 
I II 
l1 qname 
L buffptr 
[) n11sgs 
C qad1r 
K fl gs £. net 

push ds I push es 
11ov ds, u_.irkseg 
•1011 sit dx 
push cs 
~ov ~x,offset rpl_ret I push ax 
su~ 4X1ax I push ax I push ax 
~;ov di 1 sp 
~ush Ccpo_na~e•6)[sil 

µush (cp~_na11e~4)[sil 

push (cpb_name•2)[sil 
push cpb_n4me[sll 
ITTOV si 1cpb_param[sil 
push di 
inc ~x I push ax 

<-------
1 
I 
I 
I 

------>I 

<------SP 

.save ds 

nigher 11e11ory 

lo .. er me11ory 

rpl_ret segment 
rpl_ret off set 
UPll buffer 
OJ -> tu.itrer 
qpb_name 

Sl=para11 
qpb_buff~r address 
qpu_nmsgs 

-
PllGE 19 
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LP/M AS~U6 l.l 5JUR~i: SUP.a86 

J41/ 
_,4/u 
J!t/9 
Jl,110 
j4U1 
J4dL 
J4H 
J4 d4 

!4d~ 

:14!i6 
.HJ/ 
J4 dtl 
j4tl'J 
J4•JO 
J4'Jl 
.HU 
.H':IJ 
3't'i4 
J4'J' 
.)4')6 

.H'JI 

.:l4':18 
J4':1'J 
.:l'>OU 
. .150] 
J50L 
J':>lH 
J'i!J4 
.:l':> 0'> 
.:l!>U6 

~1190 4!J:.DSO 
=1193 ll 1 HdtifA 
=1191 3Cl0ot:D8 
"'ll 9i> l!'l8 700 
=ll9c j6)1L863FO 
=11~3 ~."s~ 

=-I !A'> !i 3F9007'>39 
=J l.\i. (JP) i}(J? 

=ll".!l 1E2tf!tlF0600 
=118~ f7470420001F 
=11!'.'; 742!! 
=llOB h939008B07 
=llGO 56[842fO'>E 
=-llf'> !i1F9007519 
=JICI< ll3VtllJ 
=llCU BUH 
=ll(r 26BEl(2FOO 
=1104 ?68~fi63000 

=llO'J Cli 
=110;< llC"CO 
=110.: IHI!= 
=lliH L6!1HOOO 
=llFl Cl 

=.I l f J 8 JC 4 10 
"'l lfa 011;= 
=11~8 &£0100390900 
=llEc. C3 

11E3 

l lE 3 

0206 
llE J 

rpl_ret: 

rpl_crr: 

dee ~x 1 Push ax I push ~x qph_adjreflg,net 
nov J~,s~ I mov Jt,dx 
nov Jx,ss I raov ds,~x 
.nov cx,f_qt1pen 
push si I push di I call ostf 
µo..i Ji I pup si 
cmp CK 1 0 I jne rpl_err 

mt1v ~x,qpb_qaddrfdil 

~ush js I ruov ds,svsdat 
test q_fl3gs[bxl,qf_rpl I pop ds 
JZ rµl_err 

~ov cx,f_qread I mov dx,di 
push si I call osif I pop sl 
cu~ cx,O I jn~ rpl~e~r 

..id-J °'Pt 24 

<1dd sp,16 
moll dx,.si 
mov ds,u_wrkseQ 
mov ;?s,u_r<!tseg 
retf 
flOV aK,eS 
pop es I pop ds 
aio11 u_relseg 9 ax 
ret 

PtlP es I POP ds 
mov tix,1 I moll cx,e_no_queu~ 
ret 

PA'it 00 
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.... - ~ - ..... -. -- ....... ~ - --- ..... ~ - .... ....._ .-i .... ..... 

CP / •1 ;~O,MIJ6 1. l S•lURCt: SUP. >186 P~GE 81 

.:J ':> l' ( 

.l'i 011 •d eel I inclu1e P•'I t ch. co<l 
y, IJ ':I ;*****•········································*······ j ~ l (J •* j'J l J ; * P /\Tr: '1 .\Ri:I\ 12 :i byte,. lon') 
j';>. 2 ; . 
j.,l] 

················~••********************••··········••* 
"" 14 COPYRiGllT i0 1981, 1982, 1983 
j., l '.:> patch: DIGITAL RESEARCH y;u, =I H:i ':109BO'.l09090 riop nop nop nop nop nap ;oo-ot 
3':> 11 = J l;:., 909090909090 nop nop nap nap OOIJ noµ P. 0. BOX 579 
3'ilH =-11 Fll 90':109090 nop noµ nop nop PACIFIC GROVE, CA 93)50 
j') l 'J 
j~ ,!_() o. I Jr':" 90')090909090 nap no., nap nop nop nop ;10-lf SER.# J'ill ~J;'.0:; 909090909090 nop nop nop nop nop nop 
J'iU = 1 ;::OJ 'JO'J09090 nap nop nop nop 
3'i21 
j'JL4 = 1 Lo;- 0JO'JO J090'JOSO nop nap nop nop nop nop ; 20-Zf 
J'iL., =l<'l'i ':10·)090909090 nop no., nop nop nop nop 
J':>.:'6 = 12 l !l 'J09 09 090 nap noµ nap nap 
J'>.:. 1 
J'i.:'8 = lllf ':10'1090909090 no:> no., nap nop nap no,> ;30-H 
J'iL'I =I. 22'i ':1()91)90909090 no1> nop nop nOP nop nap 
.>'>.>II = l..:'.2c ~090';1090 no;> noµ nap nop 
J~.d I 
.l5Jl =122f 'l0%9 O'J090'JO nap nap· nop nop nop nop ;~O-H 
j'J ;).) =lLl'> 9!H090'109090 riop noµ nop nap nop nap 
Y>J4 =1L3ti 'l090'J090 nop noµ nop nop 
j'>J'J 
j':Jj/) =-12~1" 'l09 0') 0909090 nop nop nap I nop nop nop ;50-'if 
J'iJI =-124'> ':10'} 0 ') 0 90 90 90 ll•>P nop nap I nop nop nap 
j5Jll =1..::4u '1090<J090 no1> nop nap I nop 
J'iJ'l 
j'J't 0 =lt4t- 90909090'J090 nap nop nap nap nop nop ;60-6f 
J541 "1<'5:> ')09!190909090 nap no(J nop no(J nop nop 
J'i'tL :: ) 25 ~~ 90'} 0') 090 nop nap nop nap 
J'>4 j 
j,~4 =I L'.lr' 90909090909!) nop nop nap n a P nop nop H0-7f 
J'>'t'i =126'> 9090)09090'l0 no1> nap nap nop nap nop 
::>'>'tf:> = l 26 lj 90'.lO'JO'JO no;; nap nap nop 
J'>'t I 
J54 8 



CP/I~ ;<'.):Jb6 1.1 s;JUf\C::: SUP • .tll6 

J'>4'1 
J'>'.>fl 
J.'>~l 

j'>'>Z 
J'>'>; 
y, ~ 4 
J5 .>':> 
j5~"· 

J'.>:. I 
j., !:.i!j 

i 55 'J 
J~>bO =OOflO 

J~61 .o.IJl)OJ 

J5ll =vOO':> 
.:>56J 
J., (> 't =-OOOu 
J'>6'> =l!tlO 'J 
J'>u6 = 00t1b 
JS bl 
;':>t.!l =OOilC 
35l'I =OOOr 
.:>510 =0011 
JS 11 
J'>/2 =001? 
J5U =001:. 

J'>/'t =01.111 

J575 
3'>16 
J'> /7 
;5 f!j =00'.>0 

J5 7'J =005 l 
:>Soll =Ol)SJ 

J.'>Ul = OO':>'t 
J51J2 =0056 
j!'J<J J 
J.'>ll4 
J'>u!.i 
J~IJ6 =0051.. 
J5d7 
J':>ll!l 
JSIJ'J 
'j !) ')(I =0061.. 
J5':i I 
;s n 
:l5'B 
J!i'J't =0080 
j~lJ~ 

J'.i'JI'. 
iS·H 
JS':id "'01()0 

j., ':i'J 

ej ''·~t I include t>asep.fmt 

;•···················································· 
;• ~~se P~ue for~at 

"* •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llStG 
e>r '.J 0 

l>p'.)_clen rt> j 

bpy_cseq ,....., l 
bpy_8000 rb 1 

bP•J_dlen rb 3 
bp \l_<ls e'J r1o1 1 
bp<;_dxxx rb 1 

bpy_c.len rb 3 
bp J_ese g r., 1 
bp:J_exxx rb 1 

Lp(J_SlP.n rb 3 
bp,J_SSE'<J rw 1 
bpJ_sxxx rb 1 

oru 050h 

bpy_ldclsk rb 1 
bpg_pwlptr rw 1 
upg_p.,llen rb 1 
bp g_pw 2ptr rw 1 
bp!J_pw2len rb 1 

e>r J 05ch 

bp !]_ f CO 0 rb 0 

e>rg 06ch 

bp!l_fcb 1 rb 0 

Ol'<J ti 0 It 

bp •J_<lmli rb 0 

e>rg lOOh 

up y_uda t" rb 0 
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- -
CP/H A~MU6 1.1 SOURC~: S~P.~16 

J6llfl 
J61Jl 
J60l 
J6Li:I 
J61J4 
J6U'> 
JlU6 
j(,(Jf 

J61lt! 01160 
J60'i 
J6i11 
J6 l l 
J6)L 
J6 l j :. (llJ')6 

Jt>l4 =(J(j56 
J61'> =005d 
J616 =OU5i. 
J6l/ =005(. 
J61H =OO~L 

J61 ':I 

~1~ct I include lstk.fmt 
··~*************************************************** 

Loud St~ck Form~t 
; * 
i•••·················································· 
!stkl•'O "Qll 96 • bvte 

JS Lr, 
or,.i lstklan 10 

ls_sp r"' 0 
ls_offset r .. 1 
ls_cseJ rw l 
ls_flags rw 1 
ls_roffset ro; 1 
ls_rcseq rw 1 

P Q Gt 8 3 
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L~/M f SM86 1.1 S1URC~: SUP.AB& 

.Hdll 
J6.!l 
J622 
_j6/:-I 
362't 
::162~ 

.J6i'> 
J6£7 
.3621! 
.>6.C:'J 
J6)0 
J6Jl 
]637. =0000 
j(J j~ =-0002 
::S6J4 =IJrll)'t 
:t6:1~ =00116 
.)6.)6 =OUOd· 
J6H =OUOA 
Hdll =OOOL 
J6.l9 -"OOOt 
26'tU = U()l 0 
3641 =0012 
J64£ =00'4 
j6't"-I :1)380 

J6't4 =(Hi!? 
J6't!> -OJ84 
J6't6 =OJ86 
36't I 

ej~ct t include vec.fml 

i************~************••·························· 
: * 
:• Tnt~rru~t Vectors - lo fiddl~ with tho interrupt 
i* vector:., set the i1<1ta Se{)a1':lnt Register to 0 
;• <1~d use the following variables. 

OSEG 

i_dhld+>_i;> r,. 1 int 0 
i_dtvide_cs rw 1 
i_trJce_ip r .. 1 int 1 
i_tracc_cs r,. 1 
i_norqask_ilJ rw 1 int 2 
i_nou.ask_cs rill 1 
i_bret:j.'._fp r,. 1 int ;j 

i_l>reak_cs rw 1 
i_ovrflw_ip rw 1 int 4 
t_ovrflw_cs rw 1 
i_interrupls rw CC osint-5)•2) 
i_os_ip rw l 
l_os_cs rw l 
i_deuug_ip rw 1 
i_cJebug_cs rw 1 

PA&E 84 
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- .... -
J6't tJ 
J64'J 
J6!..0 
J6~ I 
J6'.>? 
j6 ... j 

J6'.>4 
J( .. ~ ~·, 

J6~1J 

Jb'J{ 
31\'J., 
36 ~<J 
J6ol! 
j6o) 

Jbll' 
.:l6oJ 0060 
jb(,4 

J6<,~ 
j66f, 

J6o I 
J&otJ =0000 
Jf,6':1 
Jb /II 
.)611 =-0002 
J671 =0004 
J6 / -l =00116 
J674 =0001 
J61!> =OOOb 
]61 f, =oon.~ 

J6l7 =-0 0 oc 
J6 7 fl =OOOi:: 
36 7 ':J =0010 
J6<JIJ =0011 
J6t 1 =ti:JlL 
36!Jl = 001 A 
J6bJ 0011 
j6tl4 
36b'> 
J6ll6 
Jbd 1 =OULJ 
)Aull =0011, 
J6o'J =OOli 
J69U ~0020 

jl,•)J =0022 
:36'.ll =0024 
J6') j =002& 
3694 =0028 
3(d':> =ll02A 
j(,')f, =OOZC 
36'11 =OU2i.: 
J69ll =0030 
J6')') ""00.:JZ 
JlUO =OOH 

- -
~jEct I include uda.fmt 

:•···················································· ; . 
;• Js~r Oat~ ~rea - The User Oat~ Orea is an 
;* '!)(Le11sio11 of th';! process descri1->tor uut it 
;• tr~~~ls with th~ us~r. It cont~ins info 
;• thgt i5 need~d onlv ~htle in context. 

•• 
; . 
; . 
; . 
; . 

~hile in the operatinq systemt The Extr~ 

Se~mant reJistur points to the ba~inning 
of the User Data Arebe 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

; t n is 
u_drna_ofst 
u_Jm..i_seJ 
u_ func 
u_searchl 
u_se,.rch~ 

u_se.-;rchJblse 
u_dcnt 
u_dhlk 
u_error _illode 
u_mult_cnt 
U_df _ll"SS~lllrcJ 
u_pd_cnt 
uda_ovl_len 

60h 

rw 1 

area overl.1ys 
rw 1 
rw 1 
rt> 1 
rb 1 
rw 1 
r.i 1 
rw 1 
rw 1 
rt.. 1 
rh 1 
rb 8 
rb 1 

part 

; ar~ to dispatch 

of 'iloos 
BOOS daia off:;et 
BOOS dma segment 
actubl function number 
BOOS s~arch len~th 
BOOS search FCB offset 
BOOS search userrs segment 
BOOS directory count 
BOOS directory block I 
BDOS error 11ode 
enos multi-sector count 
BOOS default password 
BOOS process count 

eQu (offset $)-(offset u_dma_ofst) 
t:ll d of overlav area 

u_in_int rb 
u_sp rw 
u_ss rw 
U_i!X r"' 
u_bx rw 
u_cx rw 
u_dx rw 
u_Ji rw 
u_sl rw 
u_bp rw 
u_wrkse] rw 
u_retseg rw 
u_ds_sav r.r 
u_stack_sp rw 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

; curr seg addr of buf 
; usr ES return 
;\ 
; usr stack sagment 

-
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C~/M ~~Hd6 1.1 SUURCE: SUP.A86 

.Hld 
Hill 
J7UJ 
J 7'J4 
·uu'> 
HUo 
J/iJ I 
HOB 
j 10'1 
HlU 
J111 
Hl~ 

HLI 
Hl4 
Hl~ 
j/16 
H17 
j7)1J 

J71':1 
HlO 
Hll 
j/(2 

j7 2 ·i 
H24 
Jll.!> 
H"i.f.. 

= OUJI> 
=OiJJ<l 
=OU'tf' 
=004'> 
:004(, 
=004t: 

=01)50 
=005L 
=11054 
=ll05b 
=01158 
:co:.11 
=005t: 
~oo5L 

=006(, 
=OOF, 1 
=OU6i:: 
=-00/,'t 
"0066 

u_st"c"'_s,; 
Ll_iv~ctors 

ll_LlnUS(!d 
Ll_ivactors2 
u_es_sav 
LI_ fl ... 9_ suv 

Ll_initcs 
u_initos 
Ll_inltes 
Ll_inltss 
Ll_•>s_ip 
u_os_cs 
Ll_de(HIJ_ip 
u_JetJL19_cs 
u_insys 
u_stat_sav 
L1_c3nccb 
Ll_lslccb 
Ll_deiiw 

; oriJ 
; u_801l 7 

rN 
rw 
r., 
r .. 
rw 
rw 
r .. 
r., 
rh 
rl> 
rw 
rw 
rt. 

ulen 
r., 

4 
2 
4 
l 
l .. 

1 
1 
1 
1 
1 
1 
l 
l 
l 
t 
1 
t 
1 

usr slJck pointer 
save int 01 1 

Silltf~ int 314 

: > Used during in~errupts 
~I 

; O.S. vec save 

RTS,Deuug Vector Save 

I times throl.lgh user_entry 
used dl.lrlno interrupts 
defal.llt console*s CCA addr 

; default list devices Ct:B addr 
delimiter for user function 9 

8087 save urea 
see dispatcher, loader and teraiiate 
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j1n 
J7tll 
Jll'I 
.:i7JU 
J7jl 
JB? 
J7Jj 
3734 
::HJ~ 
JI .)b 
JI j( 

-

J7Jtl c=OOOt; 05 
J 7 J'I 
j 140 
Jh l 
314? 
j 74 j 
H44 
31't5 
3746 
H47 
H41l 
J 7't'I 
J7:>0 
::H:..1 
.H,l 
Jl~d 

J7J4 
'.JH, 
H!>o 
j l':J 1 
31!:.ll 
j 1':> 'I 
J760 
J7bl 
J762 
Hb-.1 
J764 
376, 
]76f, 
jlbl 
J76tl 
J169 
H70 
J71 I 
HF! 
Hn 
:H74 
:H75 
H/6 
J7(7 
HH! 
311'1 

0000 
0000 

=OUOU 030000000000 
0001) 

000& 
=OUO!I 030000000000 

0000 

0010 
=Olll U 030()00000000 

0000 

O!J l ll 
=0018 030000000000 

0000 

0020 
=0020 OJOOOOOOOOOO 

001)() 

•J~ct I include sysddt.dat 

l************••······································· 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

; rfav_ver 

CS C:G 
or·~ Och 

6 

OSLG 

idevalopment system data version 
;SYSDAJ.CON has 16 byte code segment 

org 0 

i 
ifhls d~ta ls tnttlallzed by GfNCCP" 

:~o~ule T~ble - contains the FaR CALL addresses 
of each module for their lnttlalllatton 
and entry routines. 

t---·---·---·---t---+---·---t---· 
I entry I Initialize I 
t---·---+---·---t---t---+---t-~-· 

entrv lnit 

module_tdble eQu Jword ptr (offset $) 
supraod equ (offset S) 

dw J,o, o,o :sup 

rtm:nod equ (offsP.t $) 

dw 3,0, o,o ;RT l'l 

memmod equ (offset $) 

dw J, o, o,o PH:fl 

ctor11od equ (offset $) 

dw J, o, o.o ;cm 

bdosmod eQu (offset $) 
dw 3t o, o,o ; BOOS 

-
l'l GE 81 
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CP/11 ;\S ¥.i.il I • l SOURCE: SUP.A% 

J7110 
Jlll] 0021l 
J7b! =002d 030COOOOOOOC 
HtH 0000 
Hb4 
31d5 0030 
)7116 =UO)iJ 0300000(;0000 
3181 0000 
Htlll 
.17 b'J 0031l 
37911 =0038 00000000 
.) 7'11 
J7'JZ 003C 
37'H =003L. 00000000 
.l 7'14 
Jl'J!> " 
)1')6 

:H'J1 =0040 01!10 
H'Jtl :OU't2 0000 
31'J'J =0()4'1 0000 
.1POU 

JbOl =-0046 JF 
JHIJi! 
.;!1103 
JH04 
31:10!> = 
31106 
JllU I 
31101:1 
J 110 'J =0047 04 
JBlO =00411 01 
31111 =OO't9 05 
31l12 =-004A 20 
.1111J =004U OJ 
j!JJ4 =OO'tC OO'tO 
J815 =ll04t 00 
3816 =004r 00 
;Hll 7 =-0050 01 
Jill ll =0051 3C 
ill l 'J 
j8.,'0 
.lll2l 
·.ma =0052 0000 
.:lll.!J =OO!>'t 0000 
3824 =0056 000() 
31!25 =0058 2000 
J!l26 =005;.< 000() 
.Hin =-005C 14()0 
:rn;•H =005t 2000 
j !I.'." 
JHJO =0060 00()[) 
:rn.H =0062 0000 
_jfjj.!. =0064 0004 

-

xiosmod 

net mod 

al ,;patcher 

rtrn_pdi sp 

os:;ey 
rspseq 
endseg 

mod1,1le_map 

ncns 
n l st 
nccb 
nf lags 
srchdlsl< 
mmp 
nslaves 
Jayfile 
tempdis.lc 

equ 
ow 

eq1,1 
dw 

<Hl!,1 

dw 

e::p . .1 

dw 

location 

dw 
<h• 
dw 

db 

ln 

(off set 
OCulHtOt 

(offset 
3,0, 

(offset 
o, 0 

(offset 
o, 0 

11e11orv 

l008h 
0 
0 

03f h 

of 

$) 

OC OOH, 0 ; XIOS 

$) 
o,o ;NH 

$) 

ifar dispatcher (does IRETl 

$) 

Har dispatcher (does REJF) 

ltPIH-86 or CCP/H-86 

;1st parag. of HP/H-86 or CCP/M 
;segment of first RSP 
ilst parag. outside of H~/M or CCP/" 

;bit map of modules that exist 
in this syste•· low order bit 
corresponds to lst module ln 

1 mod1,1le table. [f bit is on 1 then 
; module exists. 

so~e answers to GENCCPH questions 

db 't a syste1111 console devices 
db 1 u system list devices 
db 5 u character control blocks 
db 20h u flags 
db l isyste111 disk 
dw O~OOOh ;Max Memory per process 
db 0 ;Number of network requestors 
db 0 i if Offh, H Sp lay comm•tnd info 
db 1 ;Temporary disk 

tickspersec clb 60 ;HuMber of ticks per second 

data lists created by &ENCCPH 

tree_root J., 0 locked unused list 
ccb dw 0 nddr. Cons.ole Ctrl Blk Table 
flags dw 0 addr. Flag Table 
111dul dw OlOh Hem descr. Unused ll st 
mf l dw 0 Memory free List 
Pt.ll Jw OHh Proc. descr. Unused List 
q1,1l d .. 020h QC'l Unused·lls.t 

HAU for queue b1.1ffer info 
qill.;U d.i 0 link 

dw 0 start :;,egr.1ent 
dw 'tOOh hn11th 
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JHB 
JHC;4 =G•H1& OOGD (j w 1) ; pl i 5 t 
.JILi'; 
JHc>6 
JHJ/ Tri is dc1Li is initialize<l at Assembly ti 111e 
jlJ:HJ 

COPYRiGHT © 1981, 1982, 1983 jl:J.>'I 

J lh 0 =ol)061l 11 iJlt rlr dw initpd ;Rec1dy List Root DIGITAL RESEARCH 
.l tt .. 1 =Ou6,~ uOO'l <Jl r <lw 0 ;OeLiy List l<oot P. 0. BOX 579 J!l42 = () 06 (, 000'1 Jr l "" 0 iDispatcher Ready List 
j tl't J ~oot>t iJOOO pl r du 0 ;roll List Root PACIFIC GROVE, CA 93950 
jfl44 =l)'J70 000() .iC 1 dw l) i Stnr ~u Code List 
JH4 '> =11072 1704 thrdrt d.- initpd ;Process Thread ~out SER.# 
j li't 6 =0074 '1401 qlr dw mx 1 oadqd; Otleue List Root 
3 8 1t 7 -=0076 0000 Id<.! 1 Jw 0 ;Memory l\lloc Lt st 
jd4H 
Jil4 'I Version information 
j H:.O 
J ti':> I =P.078 ()000 v~rsion dw unknown iadJr. version str ln SUP code seinent 
jJ'Jl ;set by GE NCC PH if CCP/H 
JH'J:I if mpiA 
jH'J4 bvernllm dw 01130h ; Ml'H-86 w/BDOS v 3. 0 
Jfl'J'> usvernum d4 Ollllh ; MPM-86 v2. 1 
j lb 6 en di f 
:l il~ 1 
"J!l~H it cc pm 
.l!l'J'I =007A Jll4 uvernum dw OH31h ;CCP/11 w/BOOS 3.1 
3860 = OU7C 2014 osvernum aw 01420h ; cr.r ,.., vz.o 
.Hl6 l en<llf 
jl!ol 
JHt>3 rime of ilay Structure 
Jl.l64 
.:!Ht.'> =OOH toJ r.,. 0 
.:l'lt.6 =007t 1£()6 tod_clay dw 067EH ; day since 111178 (09 Jul 82) 
j 1:!6 ., =0080 12 tod_ hr <l I> 12h ;hour of day 
.:l l:l (,fj =OOill 00 tod_niin db OOh e111inute of hour 
.:l!:l6<l =-Ot.l82 00 tod_sec ol> OOh ; second of minute 
... urn 
.mil info from xros 
o!:lll 
3813 =OU33 00 nconue11 ol> 0 ;/I console de vs in xros 
3ll14 =00fl4 00 nlstde11 <lb 0 a character de vs in XICJS 
.>H l '> =0085 00 nciodev db 0 : ' character llo devices 
:JIJ /6 supported by xrns. 
5il71 =Olifl6 00()0 lcb Jw 0 list control block address 
.) 81 !I '=00flll 0000 oµenvec d,. 0 open file vector 
~HJ I 'J = OOHi. 20 lock_max d'.1 20h ~lax Locked Recordsfprocess 
.) !:ll:: 0 =UuBll 20 op"n_m.:ix Jb 20h Hax Open Files/process 
.:>tldl =OOliC 0000 o..,n~rROBT ct .. 0 no one owns it initially 
j lltl? = 0U8c rw 1 RES ERV Ell 
'1Hd3 =OU90 FF cmod db Offh BOOS Conpatlbillty 
.)804 =0011 00 ndpR081 JIJ false true 80a7 exits 
Jill>~ (Numeric Data Processor) 



:ltlll ~ 
3Btl1 
.>Hti'l 
jdU'I 
:llhll 
Ji)'; 1 
JB';2 
;) li'J ·1 

= 00'12 00000000 

=Olo9i. 4JOo 
= OC'Jtl 0110000000000 

3tl'J4 
JILi~ 

j!J'J6 
Jl:l'I 1 
J!l')'j 

JB'J'J 
J':JO!J 
.>'Hll 
H02 
J'l(Jj = 
J'I04 
j'JI)~ :. 

J'lfl6 
j'Jtj 1 
.>90'1 
::i9u'I 
:l'HO 
;1'1J1 
J'Jl2 = 
j'Jl 3 
~'JJ4 
391, 

000() 

j'Jl 6 
Hl7 = 
Hiii 
39l'l 
:inn 
.l'ILl 
J9ll 
J'll3 
_,qL4 
;192; 

3926 
J'IO 
3928 
3'Jl'I 
.J9j0 
H:H 
3'132 
jC)Jj 

=00110 0002 
=OOAL OllOft 
=0\lA't OUl\ 
=00116 0001 
=OUAll 0001 
=OUA!t 040o\ 
=0011\.. 0'504 
=OOU 0001 
=00~0 0001 
=00!12 0604 
=OOB4 OlO't 
=OOR6 0801f 
=Ouf'8 0201 
=OOflA 0005 
=OOf\C 0105 
=OOiH. 0205 

j'J.14 
39 j!) 

.;,'l.>6 
3'J31 
j'.J jfj 

p--, ,-, 

~rr _lnterc.?Pl ll.., o,o BOOS does a callf here 

slr 

to print error 11sgs1 
if second word is () 0 

.:lw off set mem_spb Sync List Root 
Jw o,o.o,o kESCRVD 

SYSENf fable - MP/H-661 tCPIM-U6 systea function inform~tion 
Jh• sup•rvisor calls the appropriate module 
through this tabl~. 

Low Ryle High Byte 
+----+----·--------+ 
&function lfloslmodl 

·----·----·--------+ 
tlgs - OOlh - network intercept 

if on1 the network module is called 
first, on return, either the function 
ls called or it is considered coaplete 
depending on the return • 

mod - mooule number (0-15) 
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function- function to call within module SER.# ______ _ 

sy.:;ent 

,---- j 

note: sup function 0 returns not the 
Implemented error code to the caller 1 
and sup function 1 returns the illegal 
function error code. 

standard tPM-2 functions 

func1 module 

ory CC offset $) • 1) and Of ff eh 

Jb o, rtm 0-syste• reset 
db 01 cfo 1-conil'I 
db 1, cio z-conout 
db o, SI.IP J-r<iw conin/111.111: tn 
db o, SUI> 4-r.iw cono1.1tlaux out 
db ". cio 5-list out 
db ~. cto 6-raw conio 
db o, SI.IP 7-qetiobyte 
db 01 sup 8-setiobyte 
db .>, clo 9-conwrtte 
:Jb 1, clo ; 10-conread 
db ti, clo ; 11-constat 
Jb z. sup ; lZ-oet verstol'I 
:.lb Ii, bdos 13-dlskreset 
dt> 11 bdos H-diskselect · 
lib z. bdos 15-flle open 

~ lif q ~ ~ ~ ~ ~ 17--, ~ ~ ~ ~ l!i: _i!) 
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·19 YI 
J'l4ll "'OOf.0 0305 1b Jt llr!O S 16-file close 
l 'l 4 l =OOCl 040 5 Jtl 4 t bdos 17-starch first 
J'>'t2 =flOC4 OS05 J[, St !>dos IS-sear-ch n~Kt 
.)')', j =OOC6 0605 ,jb !'>. l)rJOS 19-file delete 
ri-. .. =OOC:ti 01J5 uh It udos 20-file redtJ seq 
j 'l't .. =OUC~ OilO'i Jh a, l>dos 21-file write s !!Q COPYRiGHT v 1931, 1982, 1983 
J'l46 =flllCl. 0')1)5 db ':i. !Jdos Zl-fil e make DIGITAL RESEARCH H .. I =OOCf. Ot.J5 dt> 101 bdos 23-fil<l ren<1me 
3'J4~ =-OUOO 030'> JI> ll 1 bdos 24-logln vector P. 0. BOX 579 
J94'l =OOl)l OC05 do 12, t.rlos L5-9et def di sic PACIFIC GROVE, CA 93950 
J':I'.> ll =OJ04 0005 dh 13, bdos 26-set dn1a 
j 'I'.> J =0Ull6 Of:OS cih 141 Lidos 27-get al loc vector SER.# 
J'J'><' = ono 1J Of05 Jo 15, l:ldos l<J-write protect 
! '-J'..i l =Oun .. 1005 db 16, odos 29-get r/0 vector 
3'1'>4 =00[)(, 11 05 db 171 bdos 30-set file at tr. 
j'J'J'> -=fl O') ~ 1205 do IR, bdos JI-get di sic par21 I> lock 
'jlJ '.>6 = OUic 0 1305 do 19, lidos 32-user cocJe 
J'h7 =OGE l 1405 dh 20, bdos 33-flle rP.ad random 
J'J?H =Oll!-4 1505 db 21. odos J4-file write r<1ndo11 
J'b'l -=OlJc o 160 5 db 22. bdos 35-file size 
J'l60 =OfJi:d 1H5 dli 2 3, l>dos 36-sP.t random record 
H6 l =OOl;t. 1305 jb L41 udus J7-reset drive 
J<Jb;> =- o o•:c 1905 di> 251 bdos 38-access <1rive 
3% J =IJ ;)f L lJ\O 5 db 261 bdos 39-free drive 
J%4 =Oi)FO l[J05 db l 1, Lidos 40-fi le write random w/zero fill 
J'J6:> 
j'l(,6 iCP1'1-3 e1ttensions 
j'J6 7 
J 'Jo fl =-OUFL 0001 db Ll. SIJP 41-Test and Write C NOT IHPLEMENHO) 
J':l,S'J Would ba irnos fl.Inc " 28 
]'I/ II =00f4 1C05 du 2 ~ t odus 42-Lock Record 
J')71 =-OOF6 1005 db 29, bdos 43-IJnlock Record 
j'}JI =OUFt! JEO'i -Jb JO, !>dos 44-Set Multi-sector 
J'H i =OOf A lros db 31, udos 45-SPt Bdos l:rror Mode 
.J974 '-'OOFC l'l05 db 321 lidos 46-Get 0 i sk free S1>ace 
3'n'> =00't or.o l I.lb 12, SIJI> 47-Chain to Pro(Jra• 
J'J 16 In CP/l'i-86 BOOS func " 34 
.J9 I 1 =-0100 L 105 di> 3h bdos 4il-flush Buffers 
3 'J / IJ =GlOl 0101 Jb 1, sup 49-
3':1 /'J 
.)'J,jfl ;CPH-86 e1ttensions 
i':IB t 
J'lb/ =0104 03H CJb h sup 50-c<1ll x lo s 
3'-JtLI z 0 I 06 <:205 j!:> J4, bdos 51-set daia base 
3'Jh4 =0101! 2305 di> 35, lidos 52-get dma 
J'lu~, =Ol OA LlOll 3 ilb o. mem 53-oet ID<lK mem 
J'J!l6 = o 1 o~ O I 0 3 di> 11 me;n 54-get 'lbs max mem 
3lJo I =0101: 0203 db 2 t mem 55-alloc mem 
J':lllll =0110 0 JO) jb lo mem 56-alloc abs mem 
3':lll'I =() l 12 04 0 j :lb 4, me11 57-free mem 
3':l'JU =Oll't 1)50 ,J db 5, mem 58-free all mem 
39<Jl =0116 0401 Jb ". sup 59-load 



CP/H HSMU6 1.1 S~U~CE: SUP.~86 

J'J':Jl 
.>'1'jj =01 ld 0101 
39':J4 =Olli:. 0101 
J'l'J'> "-'OJ 1L !1101 
YJ '1" = 0 1 1 ,,: 0 I 0 1 
J'l'J I 
J'l'J!J 
1'l99 
4000 
40J l 
400/ 
401Jj 

'tOIJ't 
40U'> 
4006 
'tOiJ I 
4 ()08 
4011'1 
'tOlU 
4011 
401.:'. 
.. 0 l :i 
401'1 
40 l '> 
401 b 

'tO! 7 
40 l il 
4Ul9 
40LO 
4l!L l 
t,OU 
4o;n 
41JL4 
't02'> 
't!)26 

=0120 4001 
=Ol?l 4101 
=OJ?4 4207 
=0120 4307 
=0128 4407 
=l'IU 4507 

=OllC 24()5 
=Ol2t 2505 
=0130 2605 
=013L £705 
=01 H 2805 
=-OL'.16 2905 
=OlJtl 2'105 
=013;. 2A05 
=0!3L 2C05 
::.OUL 0001 
=11140 0001 
=1114L l 9H 
=0144 U.04 
=0146 lf\04 
=0148 lC04 

'tlll7 =f\l 4A OS03 
4112P =014C 0603 
't029 =014~ 0703 
41JJU =0150 0102 
40~1 =0152 0202 
4UJ/ =Olj4 03~2 
40JJ =01'>6 040? 
4UH =Ol'>b 0502 
4(1J':> =Ol~J< 06tl7 
4UJ6 =015L 0702 
4 1JH o:OJ'>t oao2 
40JU =0160 0902 
41lJ'I =0162 0~02 

41l41l =0164 0302 
40"t1 ::.0166 OC02 
•0•2 =016d 0002 
"tll4J =016A OEOZ 
4044 =016C OF02 

db 
<lb 
db 
db 
JI) 
db 

dt; 
db 
db 
db 
lib 
Jb 
<Jl> 
ab 
dh 
do 
dt> 
db 
db 
do 
db 

db 
db 
db 
db 
db 
::lt> 
do 
db 
ob 
at.. 
db 
Jb 
dh 
db 
db 
db 
db 
ob 

J • 
lt 
I, 
I ' 

sup 
SlJµ 

sup 
!>Up 

60-
6 l-
62-
63-

;CP/NET tuncttons 

net b4-net•ork login 
net 65-nctwork logoff 
net 66-net•ork send •sg 
net 67-network rcw ~sg 

net 68-net~ork status 
net 69-get network conf lg addr 

;CP/H-3 extensions 

udos 
i>dos 
bdos 
lidos 
bdos 
bdos 
bdos 
:..dos 
bdos 
sup 
51JP 
clo 
cio 
cio 
cto 

; llP/H functions 

6, 
6, 
1, 
1, 
2, 
31 
4, ., . 
c). 

1, 
ll, 
9, 
10, 
llt 
121 
13, 
14, 
15, 

iaem 
me ill 
meia 
rtm 
rt111 
r t;n 
rtm 
rtm 
rta 
rtm 
r tm 
rtm 
rtm 
rtm 
rtm 
rtm 
rtm 
rtlll 

; 98-Reset Alloc Vector 
; 99-Truncate File 
:100-Set Oir label , 
;101-Return Dir Labei 
;1Q2-Read file XFCB 
;I03-Wr1te file XfCB 
;104-Set Date and flae 
;105-Get Date and flae 
;106-Set Oefault Password 
;101-Ret<Jrn Serial Number 
;108-(not implemented) 
:109-Get/Set Console Mode 
;110-Get/Set Output Oeliaiter 
;111-Print Block 
; 11?.-list Block 

;JL.8-mem req 
;129-(same function as 128) 
;130-mem free 
;Jjl-poll device 
; 132-flag wait 
a :n-fl a11 set 
;tJ4-que<Je make 
; l lS..,queue op en 
;136-queue d~lete 
; l.H-queuc read 
:138-cond. queue read 
;139-uueue write 
;140-cond. queue ~rite 
; 141-delay 
;142-dispatch 
i143-terminate 
;144-create process 
;J45-5ct priority 
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'tlh'> 
<,1!46 

"1.14 ( 
4 o .. tl 
it I} 't tJ 

4 ll'> !) 
41)~ l 

't0'd 
.. fl:> 4 

4n'>'> 
4 I),, f> 
't IJ'.. ., 

40'>8 

40"9 
-. O«ll 
'1iln1 
,, [)(, 2 

'10uJ 
'tDC>4 
4 f!u'> 
40&& 
't067 
.. (l(,!J 

4116Y 
., 0 I 0 
4011 
4 n /1. 
'tOO 
'tll74 
4 !) , ., 

.. o I & 

'tll 17 
<,{) 18 
.. 07'J 
<,(lb() 

4031 
't<J,1L 
'1llb J 
't\184 
4'1o'> 
'tOot> 
't0tl1 
4ClJIJ 
4 () d 'J 
<,ll'JO 

"(l'JJ 
40'JL 
'10'JJ 
40 Jlt 
40'1'> 

40'.Jf. 
'1O'J7 

-= OlbL 09C4 
=O l70 Of..0 4 
=01 n 0'10 '• 
=0174 0(04 
= 011 () 0501 
'-"ll 18 06Jl 
=011.:. 0701 
= 017( 0!1ll4 
=0171: 0 tlO I 
=OlflO O'lOl 
=Ol'JL 1002 
=0104 110 2 

~'llflo OF04 
=OlfJB 1004 
=Olll.:. 1104 
=OIBC 120~ 

= 0 l R ~ 1304 
=0190 ono 1 
-=O 19._ 140~ 

=019't 74J" 
=Ol'Jb 0000 
=0191l 0300 

-

=11t9f. 405R4C6F6164 
.:OLO 

=OlA~ 000001000000 
000001000000 
0000 

=O ll.lO 0000 
=Ol~Z 940101000000 

=() l 'Ill OG!}'.) 

=11lflA onoo 
=lllbC 0001) 
~ 0 l Rt: OO(J D 
=0 lCu 0000 
=O!C: 
=lil[6 110[) () 
= n1 E il 00 

- -
.it, J • L[O ; 146-console attach 
d'.:> 10, ci" ; 147-console detil!:h 
ub 11. cio :t4tl-~et def console 
Jb 12' cfo il49-consol~ as si '}ro 
db 5. suµ : 1~0-CLI 
Jh 6t suµ ;151-c~ll RPL 
ot> 1. sup o 152-parsn fileroil:11e 
'lb ll, c i () :153-Jet def corosc>le 
(Ji} ll t sup ;t '>4-sysdat add,. 
Jb 'J. sup i 1'>5-ttme of dav 
db 16, rtm ;156-qet PO addr 
Jb 17, rtm 0157-aLort process 

; HP11 II extensions 

llh 151 clo : 1'>8-attilch ltst 
db 16, clo : 159-deLich list 
db 17. cio :160-set Ii st <le v 
Jt> 18. cio ;t61-Cond. Attach lt st 
jb 19, clo :t6Z-Cond. Attach Console 
db 11. sup :163-HP/M ve,.sioro Nu•ber 
db zo, clo :164-Qet list dev 

; initialized ~ueu~s 

orv ((offset $) • l) and Ufffeh 

mxlo.:idqd dw mxdlskqd 
du o,o 
dw qf_keep•qf_mx 
db '"IXLoaJ 

dw 0,1,0,t>,1,o,o 

mx1oildqpo ,j [) o,o 
dw mxloadqd,1 1 0 
db •14xload 

; i) a t;1 Used by load Program 

or~ ((offset $} • 1) and Off feh 

loo_uda Jw 0 
loJ_lsH: dw 0 
lod_basep dw 0 
lo<J_nl·Jt ow 0 
lod_.,ct dw 0 
lod_fclJ rs -~6 
loiJ_inJrn~ rjw 0 
lo11_nrel" clh 0 

- -
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LP /.-l !\ s '1 ttfi l • J 

4 ll'J~ 
.. () 'J'J "-OF'.! 
<, luU =01[,i 
4101 :..: 0 li:H 
't] Ul =Oli'.[ 
4ltH =011:0 
4ll14 = o 1 Et: 
4 l ll:> =OH.I" 
'•I iJf =il 1 fl 
41 Ol =n\rj 
41 u Ii =olJ273 
4 llJ ':I 
411 (J =O_HtJ 
4111 "-OHf-
41U =OJ?l 
411-i =n'P'.3 
4114 =0->24 
4ll '> =ilJ?5 
4llo 
4117 
4111:1 =(UA'> 
41 l 'J = (l ::l~.6 
4 lLU =OJf1d 
4Ul =O 42':1 
41U 
41.::J =042A 
'tlH 
41?.'> =0-t4U 
41.:'.6 = 0440 
'tld =0451 
41211 =0453 
4 l .:'.'.I 
41JU 
4]Jl =~4~U 

4U2 =f14S!J 
41J::I ~045r' 

't I J 4 
't)j'> 

41->6 = fl't6 / 
'tlH =0469 
't1 311 
't I J9 =046il 
4 l't u "-0460 
'tl41 =0461" 
41 't? = 0471 
'tl 'd 
.. 1 .... 
"l't'> 
4146 =-0472 
'tl41 =-0473 
41411 =0474 
414'1 =0475 
41,U -'0476 

:i'llJnL~ 511P.A8t. 

00 
on 
00 
00 
on 
no 
0000 
OUO() 

000~ 
00000000 
i.60 3 
HH24242424 
2424 

0000 
0000 
242424242424 
2424 

A303 
2,\0 .. 

0000 
0001) 
0001) 
01 

00 
00 
00 
00 
00 

lod_ch,iin 
lnJ_uiier 
loJ_Ji!>l-
bd_fi fty 
l 0 d_b 1)tl(\ 

l<H_lLyt" 
loJ_fiKrec 
lo1J_fixr:cl 
lo J_dinu 
ldlit!J 

cli_Jma_ofst 
cl i_clmct_se·J 
cli_!Jflo;J 
cl l _chc. in 
cl i_terrn 
cli_dm'l 

cli_net 
cli_ppcl 
cli_cmdtai l 

cli_tco 

cli_cusp<.JplJ 

cl i_uclJ 

cl.i_pc!J 

cli_pd 
cli_err 
cl i_bp<HJ~ 
cl i_lddsk 

cli_cns 
cli_user 
cli_dsk 
cli_err_:aode 
cli_dfil 

j[) 

ul> 
Jb 
di> 
<lb 
,1 I> 
dw 
ct .. 
ri> 
rl> 

r,. 
rw 
rw 
rb 
rl> 
rt> 

;copy of 
rb 
rw 
rt> 
rl> 

rb 

JI> 
Jw 
dw 
db 

i:JI> 
d,. 
di> 

d .. 
dw 

d .. 
dw 
OW 
db 

dll 
di> 
db 
d I> 
db 

~ 

() 

0 
0 
[) 

0 
0 
0 
0 
dskrecl 
ldtabslz 

l 
l 
1 
1 
l 
dskrecl ; dma buffer 

u.ser's clicb 
1 ;net 
1 ;pur-ent r'O 
12'.l :comruand sent 
1 

fcblen•I ; internal FCli 

o, 0 ;Ql'B of com•and 
o,o 
offset cli_ppd 
·uuuu· 

o,o :cnstmatch 
0 ;pd 
·uuuu· ;name 

offset cli_cmdtail ;parse 
offset cli_fcb :ctl bk 

0 
0 
0 
1 

0 
0 
0 
0 
0 

... 

;pd of load µrog 
; error return 
;base page 
; load disk 

;pd.p_cns seve 
; pd.p_dsk save 
;p'1.p_user- save 
:u_error_modc save 
:dayfile flag 

······· : ........ ~ ~ I 
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- -
., !'>I 
't t '>I 
4 I !.> -~ 

't l'J4 
't 1 '.> ., 

41 '..>6 
't I'> 1 
41 '.>H 
't l ., 'I 
'tl6 IJ 
4161 
't) 6i' 
41ld 
't lt-4 
't 16? 
4106 
<,] 61 
HuU 
4 l 6'J 
41 / IJ 

411 I 
4172 
41/ j 
•,) /4 
'd/) 
4116 
4117 
-.11u 
417'1 
41 tJ II 
41Ul 
41Ui' 
'tttn 
41 i.4 
4ltJ~ 

-= O't77 
= O't 7'1 
=04 7 ,, 
=O't7~ 

=1)47il 
=0471' 

=04H1 
"O't8 J 
=04fl~ 

=04AG 
=ll't81l 
=!l'ttlf 
=0491 
'-li't'l.> 
=C'49'> 
=fH·Jl 
=049'1 
=049':1 
= "4'Jt 
=ll4'JL 
=11491' 
=04U 

4lttn =e4!".0 
4lu7 =O'>nO 
41 tJH 

on on 
0000 
I.JO 
01 
0500 
4 9:> E 6914 2021) 
202 0 
0000 
00 
00 
0000 
uooo 
oouo 
ooc (l 
onoo 
OOllll 
00 
00 
ooor> 
()fl 

000000 

ooorioooo 

411J') "0510 01 
41 ':ill 
't l '>I 
4 J '; ~ 
't I 'i i 
41'14 
4 l 'J5 

41'16 =OjPO ccc~cccccccc 
't1'J7 =0'.>Rb CCCCCCCCCCCC 
4l'IH =O:>PC CCCCCCCCCCCC 
41 'J'J 

4/UO =fi'>C2 l.CCCCCCCCCCC 
4LUI =05CU CCCCCCCCCCCC 
4/GZ =o~ct cc~ccccccccc 
4201 =n~n4 ~ccccccccccc 

-

initµd 

initud<; 
in it _tos 

d.i 0 ; link 
J.i 0 ithr.:ad 
Jb ps_run ; stat 
dh l ;prior 
do1 pf_sys•pf_kernal:flag 
db ·rntt inume 

d .. unknown : ud<1 seQnent 
J'.l 0 :disk 
ell> 0 ; ll ser 
db o,o ;ldsk,luser 
dw 0 :mem 
<JH 0 ;dvr"ct 
,j .. 0 ; wait 
db o,o ; or<J, net 
Jw 0 ; p urt::n t 
dt> 0 :ens 
db 0 ; abort 
di> o.o :cin1cout 
di> 0 Hst 
Jb o, o, 0 ; sf 31415 
rb 4 :reserved 
uw o,o ;prf!t 1 scratch 

;us~r Oatd ~rea of Init process 
;plragr~ph aliyned 

Dr 'J ((<>ffset $)+0fh) ANO OfffOh 
rb lllen 
rw 0 

or J oft set inituda .. lld_insys 
dtl 1 ; k eeP the 

or!;} off set init_tos :switches 

.(HI 1at~ 

is w<>rd aligned from init llda 

Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 

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

SUP fr-011 dotng 

- - -
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CP/~ rS~bA 1.1 s1uaLE: SUP.486 

-

<tLU'i 
420';. 
4 206 
4?07 
4LIH! 
'tl(J':I 
'>21 n 
42Jl 
't2l? 
't21 i 
'tll'i 
·'t?. l !> 
.. n6 
.. n -1 
42ltl 
421 ':I 
4;>/0 
'tUl 
'tlL2 
't2/:j 
42.:4 
"t2~!t 

42~1, 

'tUf 
42"'11 
4;>;:':1 
't2'ill 
4LH 
't2J2 
42H 
42.>4 
't?.j!> 
4236 
4Hf 
't2Jll 
't?J':I 
42411 
4241 
'124? 
424 l 
't?'t4 
't24'> 
'tl't6 
'ti'4' 
424 :-1 
42't':I 
'tl:iO 
42'> l 
42:./. 
't2:d 
47!>4 
42'>'> 
42:J6 

=C :iflf, 
= r:.~:o 
=-0'>,co 
=O'>FL 

=fl'>f'L 
=O!>FB 
=fl!.il~t. 

=06fl4 

=O:>Ot; 
=06111 
'-'Ot>lb 
=061C 

=fl62L 

=r!l?2 
=062J 

=.ol)624 
=fl62o 
=Oo?8 

=Ot.211. 
=Ot.:?1. 
=062c 
=0630 
=(':.12 
=0<J34 
=-OoJb 

"'0640 

=<)t.41 
=-064j 
= 064~ 
=-01>41 

--

LCCCCC~CCCCC 
LCCCCCCCCCCC 
CCC';CCCCCCCC 
ccccccccLCCC 

cccccccccccr. 
cccccr.cr.cccr. 
LCCC1.CLCCCCC 
cccccccccccc 

cc::.:cccccccc 
LLCCCCCCCCCC 
cr.cccccccccr: 
cccccccccccc 

00 
1)1) 

0000 
()1}00 
001)0 

0000 
000'1 
0000 
0000 
IJOt)O 
0000 
UOOOJOUOOOOO 
00()()0000 

00 

4'HI!. 
0000 
0000 
0000 

J-. Occcch,Occcchtilcccch 
du Occcch,Occcch,Occcch 
dw Occcch,Occcch,Occcch 
ow Occcch,Occcch,Occcch 

<Jo1 Ucccch10cccch10cccch 
dw Occcch,Occcch,Occcch 
'1111 Occcch,Occcch,Occcch 
r.Jw Occcch10cccchtOcccch 

r.Jw Occcch,OcccchtOCccch 
Jw Occcch,Occcch,Occcch 
r.Jw Occcch,Occcch,Occcch 
d>i Occcch10ccccheOcccch 

dsptchtos rw 0 

inJtsp dh false :?currently in dispatch? 
ir.tflaq db 0 :if o, interrupts not enabled 

;not Implemented 
cs_suv Jw 0 ; Cstaytnw worJ aligned) 
i.ox_sa.v d .. 0 
JX_SdV dw 0 

MEii fl~t3 

IJ"'stst:.rt Jw 0 
bestlen Jw 0 
bestsi dw 0 
bestmau dw 0 
curr~ia u r.Jw 0 
currsi J.., 0 
currmpb dlOI o.o.o,o,o 

[he Mf M ~NrRY: point uses the following for 
mutuJl exclusion and recursion. 

-
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db 0 m,,.m_cnt ;how many times a process has recurslwly 

d• q_spb 
dlf 0 
dw 0 
dw 0 

;called the memory aanager 

i link 
; owner 
: lll~i t 
inext 

Kem Sync Parameter Block 

fhe queue sub-system in the RfH uses the following 
structure for mutual exclusion 



.. h., 
42~.:l 

't 2 j(J 

4 z.,o 
't?61 
-.2u/ 
't?td 
't?t, 4 

't L ·' '> 
42<.,<, 

4!6 / 
4/r;'l 
~?OlJ 

4 J ( !l 

4Z fl 
't2 ( 2 
4ZB 
't?.f 4 
't2/'J 
42.16 
4217 
1tl 18 
.. ?f'J 
4ldil 
-.21n 
4ltJ? 
'ilfl 
't?d4 
'tlil'> 
't? df, 
4!ti7 
4 2 ti!! 
<, 2B'J 
.. ;>-J() 

4Ul 

-
~Oo'I ') s 10() 
=-fio4 o I) ()(1') 

-=0o4u 0000 
=!b4F CiOOO 

=Ot>'j} '>90S 
= OuSj 0000 
= rlo5~ 0001) 
= r.&51 0000 

=!lo'>'} idlllc> 
=0(,5'1 0000 
=Oo'>'l DOLIO 
~11051- 0001) 

- - - -
q_ sr:i!J J., -::li_spl> ; link .JUt!Ue Sync Parameter Block 

c li _!:.pb 

thrrl_spb 

...iw 0 towner 
dw 0 ; ~· q it 
J"' ll ;ne)(t 

r1i.., CLI uses the CLI_SPB for mutual exclusion 

Jw thrd_spbilink CL! Sync Parameter Block 
Jw 0 ; owner 
dw 0 ; Wi>i t 

·dw 0 ;next 

Whdn the thread is accessed, the THRO_SPB must be owned 
first. 

dw 
!.lw 
J., 
dw 

ms'.)_!ipb ; link 
0 ;owner 
0 iw<Jit 
0 ; next 

Thread Sync Para•eter Bloc< 

Currently the orJ~r in which the SYNCs must be obtained if 
more than one is needed is: 

.:u 
'.JU rn:: 
tlf: .~ 
fH:{f ,\[) 

;called oy CLI for RSPs 
;called by make queue 
;used from the HE~ module 

The SY~Cs must be released in reverse order 
~S~_SP1 is useu oy the BOOS to protect the BOOS error aessaue 
buffpr. MiG_S~R ts in OATA.600 

- - -
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4L'-Jl 
4l':H 
4?'14 
4?'1~ 

47'J6 
41.'H 
47'Hl 
4 l'J 'J 
4JllU 
'dill fi'Fr 
43til 
4lld 
'dl14 
4 .!ti~ 
4·H.16 
4JU1 
.. 3lill 
4.~0'1 

4Jl0 
4311 
'1117 
4 j} .i 

'dl4 
.. 31!> 
4316 
4J11 
4311! = 
4319 
4J..::IJ 
43Ll 
43.:? 
't 3L3 
4J.!4 
't3l7 
4326 
4 ·~.i-1 
.. 3.;.1::1 
't32'J 
't3JO 
't3Jl 
43H 
433:1 
43J4 
4335 
4Hb 
43H 
lt3Jll 
... n., 
43411 
4 31tl 
't34l 
4H.i 
't34't 

.... 

ej!Ct I include d~la.bdo 

;t ud~s ditil lrea 
;• 
;•••••••$••••*••••···································· 

true 

if Ill.Ph 

809~ vuriables that must resi~e in code segaent 

CSI! J • 
; 
<ix save 
ss_s4:1Vd 
sp_save 
:.t;ick_begi n 

dw 
dw 
dw 
dw 

; 
dseg CPlilSe\11aent 

0 
0 
0 
ends tack 

register saves 

org bdosoffset•bdoscodesize 

he~der rs 12J 

pagO 
ipO 

rs 72 

dw 
db 

0 
0 

memory control block 
; 
u111embase 
um.imlg dw 
co11tt· db 

; 
hold_info 
hold_sµsave 
hold_sss;ive 

a1Gd8080 

dw 
0 
0 

dr1 
dw 
Jw 

db 

0 

0 
0 
0 

0 

byte i/o variables: 

co1i1pcol ob 
strtcol db 
..::olu111n 
listcp 

db 
db 

u 
0 
0 
0 

:address of user's page zero 
;initial page value for ip re~isler 

;user"sbase for •eaory request 
:length of memory req 
;flag indicates added memory ls av~ll 

; save info 
:save user sP during program load 
;save user ss during progra• load 

;tru~ if computing column position 
islarttnl column posttlon after re~d 
;column position 
i Its Ung toggle 
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- -
CP/M a,J'11J6 1.1 50Ui1CE: :.llP • A<io 

4 3., !· 
4346 
4 3't I 
4 Jt, u 
4 .l 't'I 
4 j., IJ 

.. 3:.i J 
43:.i:• 
"3., j 

'd:..4 
't:b'J 

'• ~~6 
'• j ~ ., 

'd'..h 
4 ~'>" 
436 fl 
.. 'l6 l 
4'16l 
4 36 j 
.. 364 
.. '."'.' !1 !.> 
'>166 
4 Ji, I 
·• ]6U 
4 jc,<J 
43 7U 
4 3 ( l 
4 3 /;' 
"11 l 
4H4 
4315 
4H6 
4 jf, 

't HU 
'd /'J 
4 j?, IJ 

.. 1!J1 
41<il. 
4 Jui 
't1u4 
't )d'> 
43u6 
't l!l I 
,, :l t!tl 

4 Jo'J 
4 3<JfJ 
.. 3':11 
43'.JI. 
.. 3')] 

4 3':14 
43'.l'> 
4 j')O 

't3'JI 

= 0.100 0000 
=Dd02 uOOO 
=08 04 0001) 

"-Odil& 0000 
= O:J08 oono 

=O df),\ 00 

=080!1 00 
=OuOC 00 
=OoOll 0000 

OllOO 
=OJOr' 00 
=\JU I tl 00 
=Oil! l 1)0 
=Oil!..: 00 
= ll il I J 00 
=Odl4 00 
=Odl~ 0000 
"l}d l 7 00 
=Ollltl 00 
= o,_, I '.i 00 
=081>< 1)0 
=Oil! h 00 
"-OdlC < 

001:.> 
=Od?.O 01 
= '.'J:J2 l 01) 

:l)J2 .! 00 
=Oq?3 0000 

=O tJ2:. 2703 

-
khch.Jr dl> 

'"ndit 

j st!·; 
if H 14P t·~ 

or !l 
,,n Ji i 

if il!lP ti dn J CCPNJff 
org 

enoif 

if RHPK 
r} O'J J .. 
t} O\J d .. 
ntlog <J .. 

endif 

roJsk u .. 
dloq d .. 

op.~n_fnd ll t, 

ithe follo.,irq vdri it>les 

f cl.id""' Jb 
parl<J dl> 
Jr }t o .. 
lri!t ,,qu 
re s~l dl> 
rd_dir_fl11J di> 
comp_fcb_cks dl> 
seoJrch_us.,rO dt• 
••'lk e_xf c:> dll 
ffnd_xfc'1 Jll 
x dent d .. 
orn_CNr L) ll 
HIJLT_NUI'. .lR 
ol.:.p_type di> 
ff _fla.i dll 
.!rr_type Jb 

rb 
.terol en;1th ~qu 

mult_sec db 
.~ELOG [) 11 

dl.<._[Jff- t)I\ 

bll<'_num dw 

Ud_lroot dw 

fJcllflh 

I} 

0 
0 

ll 
0 

0 

are set 

0 
0 
0 
livte ptr 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
(offset 
l 
0 

0 
0 

- - - -
00 

;or<J for ~P/~ system 

;org for CCP/H system 
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; rl!roove at> le logqed-in disks 
;removeable ui sk test log.in vector 
i new tlou vector 

;re11d only di sic vector 
; logged-in disks 

; open file found In srch_olist 

to zero upon entrv to file system 

i disk n11111ed in fcb 
; length of Parameter 1>lock COPiP.d 
:.-dr value to return 

aret ilow(aret) 
;reselection flag 
: mU5l read/locitte director11 record 
;compute fcb checksuna fh;i 
;search user 0 for file (o;>en) 
im<1kc £. se11rch xfcb flag 
;se'3rch find xfcb flag 
lemptv directory dent 
;OIRtCT I/lJ COUNT 
PIUlfI-SECf()R COUHf used lrl I> dos 
I record l<>ck overlap tvpe 
:Offh xios error return fL1g 
; type of error to print if not zero 
:reserved l>y tes 

$)-(offset fcbdsk) 
imulti sector count passed to xtos 
; AUT014ATlC RELUG SWIJCH 

; RECORD OFFSET WITHIN BLOC{ 
;block n u:nber 

off set U<IO ;unallocated block list root 



Cl' I 11 ;~ ~r:u6 I • I SOIJ1lC[: 5Ufl.A:lb 

4Hl! 
'tl'J'J 
4400 = OU2 / t'.lll'l lllJOtl 
44lil =OJ?,; 1-f J'.) 
441J? =Otl2D 3JO!JOOOO 
44lU =O,;Jl I-FOO 

4 4 0 '• =OtlH BHOOOO 
44\J'> = Od 3 i r.~oo 

4406 ='l.:1 J J JfOdOOOO 
440/ =Otl3U i r=oo 
44Jll = (),j 31° 450 13 0000 
440'1 = Oa4J HOO 
't410 =Otl4!> OUU!JOllOO 
4't 11 =Ob49 FFJ:> 
4412 
't41J =OJ4u 
4414 =Odl,f JO 
441'> 
4416 = O:l'> 0 OJ 
't 1tl I 
441 tl =O ~'; 1 c._1 o~ 06 o'l o~ 
44 I 'J 
't4LO =Otl5o 111625262829 
44d "-Oo5C 00000000 
44.:_i' =O~J60 07 
44.03 
44.:4 =OU61 07G6141')JBJC 
44..:'.'> 1 'l 
't42tJ =OU68 0000 
44L7 =Oti6A 02 

.. 
44.'.H 
442') =Ollt>u 0305 
44 j() =O 1J6U 0000 
't 4.J I 
44U ::cl)IJ6t- 00 
HJ I =Od70 00 
4434 =Cd71 0000 
44J'> =OIJ7J 0001) 
't4 jb =01:17'.J OOJO 
44:H 
44Jll 
't4j'J 
44411 =O J7 I 0000 
't4"1 =Ol.179 00 
444l 
't4't] 
4444 
4"4'> =IJ!J7t.. 00 
't4't6 
4447 =O d 7tl LOOO 
4448 =OS 70 0000 
44't'J 
't4'>0 

- -

uJO du 
j:> 

u1l dw 
db 

u:.1~ chi 

dt-i 
U'l j t1W 

Jb 
Uil4 dw 

db 
~(}~ tJ .. 

db 

HASH 
H:lS•tL 

LOGJXS 

r.,_ fxs 

sc_fxs 

OEi.lLOCK_FX 
PHY _OH 
CUR_BCU1 
kOOT _uCfi~ 
EMPTY_Bfe>A 

if i\H?/<i 

P_LllST_BCBA 
I' _llCtl_CNf 

tx_iotrn 

lRi\CK 
SECT UR 

ilffset uJl10 
IJ f l'ht 0 
offset u<12 1 0 
OffhtO 
offset u.,J,O 
Off h, 0 
offset ua4 1 0 
Jffh10 
offset u~s,o 
Of1'h1 0 
o,o 
Offh,O 

IHI 
DB 

4 
0 

;HASH CODE WORK AREA 
;HASll SEARCH Li:NGTH 

di> 11 Jnumber of log_fxs entrys 

ob 
dt> 
db 

ob 

db 
db 

dt> 
di> 

fxi15,fxll71fxi19,fxiZ2,fx123 
02h 104h ,06h 1 09h 1 0ah 
fxi30 1 fxi35 1 fxi99,txilOO,fxilOZ 9 fxll03 
llh ,16h ,25h t26h t28h ,29h 
o,o,o,o ;reserved 
1 :nu.inber of rw_fxs entrys 
fxi20,fxi21,fxi3J,fxi34,fxi~O,fxi~2tfxi~3 

07h ,08h t14h 1 15n 1 lbh ,lch 1 1dh 

o,o 
2 
fxit6,txl18 
03h • 05h 
o,o 

:reserved 
;number of sc_fxs entrys 

ireserved 

iOtBLOCK FUNCTiO~ I 
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JR 
OB 
llW 
9w 
ow 

0 
0 
0 
0 
0 

iRLCORO OFFSET WITHIN PHfSICAL RECORD 
;CURRENT 8(8 OfFSET 

011 
08 

db 

DW 
ow 

0 
0 

0 

0 
0 

iROOT dC8 OFFSET 
iEHPTY BCB OFFSET 

;PROCEss·s LAST BCB OFFSET 
;PROCESS BCB COUNT IN BC~ LIST 

:internal BOOS function nu•ber 

; 8CB RH ORO "'S TR ACK 
;6Cli RtCORO*S SECTOR 

seldsk,usrcoJe are initialized as a pair 



.. "~ J 
44~l 

.. 4:i -i 

""~ 4 .. ,,~., 
44:.>b 
44'> 7 
'<4~8 

44 ~ <) 

<t46C .. "f, l 
44bl 
'146 ~ 
'<4o4 

"""" 446& 

"46 7 
't't&f< 

4'to'I 
441 u 
4411 
.. 4 ll 
Hn 
"'t / 4 
44 f') 
4 'ti,, 
'1417 
44-rn 

44 /'J 
't4 t!f! 
44Jl 
44bZ 
44b.:l 
44!l'1 
't4!J') 

44 d6 
't4d 1 
1<41:l8 
44 :j'J 

'1't'JO 
44 'J l 
4'1'Jl 
4 1t'J 3 
't4'J4 
44'J:> 
44% 
't4'H 
44 ':Ill 
't4'J'J 
't'JOO 
4 '>0 I 
't'J02 
't'.iOJ 

- -
=Odll- nn 
co{)lj81J 00 

= 0d s 1 1)000 
= Ol:lll .:l 000 1) 

< 

=OHH~ uooo 
=-OIHi-/ 0000 
= fl(Jf,') 00 
=ObO;. 00 

=Odfit; 0000 
=IJ830 0000 

=11 dill- 0000 
=Oo<Jl 0000 
= OlJ'~ 3 00 
:=Od94 00 
"Od<J!J 

=0890 00 

= o 11 'J E 00 
= 0d9t' 00 
:=() u-~O l'f 

"UJ Ill 00 
=llfJ~2 00 
=0(1,,_j 00 
=081\4 00f)[) 

- -
s~l'1sk d•> 0 ; selected disk nun 
usrcoGc ub 0 ;curr user num 

info c1 .. 0 ;info adr 
se..irch;; .... 0 ;search iidr 

lthe follo~ing v~riaDl@ order is critical 

lC 

;v;;riables included in fcb checksum for mp/m and cp/m 

;v~riibles used to access system lock list for mpl• 

dm<J_ofst Jw 0 ;dma offset 1 
<imu_sp!) uw 0 ; dma segment z 
func db 0 :bdos function ' 3 
se.1rchl Jb 0 :search !en ~ 

if BMPll 

seurch,.ofst <JH 0 ;sectrch adr 0 f st 5 
s'.larch<>h~se d .. 0 ; search ildr base 6 

cndH 

dent dw 0 ;directory counter 1 
llh lk uw 0 ;directory block 8 
error_mode Jb 0 ;bdos error mode 9 
mult_cnt db 0 ;bdos mull i-sector cnt 10 
df_passw:>rd rb 8 ;process default Pili 11 

if EMi'n 

pd_cnt Jb 0 ; bdos process cnt 12 

endif 

hf ;h_ext db 0 ;fcb high extent bits 
xf cb_read_only db 0 ;icfcb read only fla:J 
curdsk at> Offh ;current disk 

if !Htl'l't 

;>'.lCkel'.l_dcnt ell> 0 ;packed dbl k+ dent 
db 0 
dt> 0 

µrJ ... ddr JH 0 ;process descrlptor addr 

end ff 

ory ((offset $) + l) and Otffeh 

-

x 

x 

1'l - not 

1 

l 
3 
~ 1 

z 

3 

-

used 

... -
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-

4'>1J '• 
.. '>0'> 
.. '.illb 

45tl 7 
450tl 
4 ':> IJ•t 

4~10 

4!.i !I 
'<'>!L 
'<'>13 
4'> 14 

"51'> 
4:..16 
4517 
4':> 1 <l 
4 ':>l <J 

"';.<() 
4'>n 
4'>;>;' .,.,._3 
4'>24 
.-,'>.<':> 
.-.5~6 

4':>2 7 
4'>.:'.IJ 
45~Y 

4'>30 
45.) 1 

45Jl 
4'.13{ 
4'Jj4 
't'>.l5 
.-,5 36 
4'> :> r 
4':>j!J 
4'>Yl 
4., 4 () 

4 '>41 
4!:.'t ;> 
454 j 
4544 
4545 
.. ~ 46 
45H 
~~4 d 
454'1 
45•,o 

4'>':> 1 
't5 '>2 
45'> i 

4'>'>4 
'15:.i'> 
,,.,~6 

=OJAo 00110 
=IJdl,;J GODO 
=O J1\!, 01100 
=flo/\C 0000 
'-Ol:li.ii.: U00) 
"llfJPO QOOO 
=08!L.:: tiooo 
=Odf.4 000'.l 
=!ll!P6 0000 

none 

=fHl'.\tJ (JQ()() 

=nqer, oo 
=Otlllo 00 
=OdOC 00 
=O!Jr.O OOuO 
=Otl,Jf 0000 
"OClf. l 0001) 
=ll8C3 0000 
='ldf.!i 0000 
=OtiC7 00 
='l3Cll OG 
= "~C9 

0011 

:cfldC9 
=OJO'.l 00 
=0f.10i< 00 
= (1 lj f) ti Oil 
= Q.JOC uo 
=OdOJ 00 
=030c 00 

=-OCJDr 010002020101 
0?0201010202 
11101020.2 

=llBLf () 0 
=O;Ji'O 0001} 

-

curtrkJ - ullmca are set upon Jisk select 
(dat~ must he ~Jjacent) 

cdr:il(:JXd Jw 

drvlt.l<J uW 
bu ff_, d .. 

df• b01 ddr dlol 
ch ·~ck a Jw 

,;lloca tlw 
Olt{_llCLA !HI 
OH_ of LA Jw 
ii1\SH_SLG J1o1 

<iddl is t equ 

Q 
,] 

<) 

0 
0 
0 
l) 

0 
0 
12 

iPtr to cur dir maK val 
;drive l~bal data byte addr 
;ptr to jir dma addr 
:curr disk param block addr 
icurr checksum vector addr 
ocurr alloc vector addr 
;DIRECTORY DUFFER CONTROL BLOCK 
;DATA l:IUfFLR CONTROL BLOCK AOOR 
;HASH fABLE S[G~E~f 

i"$-buffa" = addr list size 

sectpt - offset obtained from disk parm block at dpbaddr 
(data must be adjacent) 

sectpt iJW 

bll<shf db 
blkmsk d!> 
eKtmsk dt> 
max:>ll ::1 .. 
dir11ax dw 
Jirblk dw 
chksi1 J.., 
of fsetv dlol 
l'flY')HF l) ~ 

PHYi1SK DR 
<!OtJl l St rs 
opt.ii ist eQu 

local variables 

co1nmon_d1J1'J rb 
ffiilke_ fl <i<J db 
actual_rc db 
'>dVe_xtctJ db 
sJve_mod db 
pw_mode db 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(off set 

16 
0 
0 
0 
0 
0 

;sectors per track 
iblock shift factor 
; block mask 
iextent mask 
imax alloc num 
; max dir num 
;reserved alloc bits for dir 
isize of checksun vector 
;offset tracks at beginning 
iPHYSTCAL RtCORO Sij!FT FACTOR 
iPHYSILAL RECORO KASK 
iend of list 
endlist)-{offset sectpt) 
t Size 

icopy of ·user's daa 1st 16 b11tes 
:make function flag 
:directory ext record count 
;search xfcb save flag 
;open_reel module save field 
; password mode 

AOOR 

at trihutl:s db 0 :tcb interface attributes hold Dyle 

if lHIPH 

nu:11t..er of lo.::k list items required for loci< operation 
r•!.Juired_tllble db 1,0,2,2,1,1,2.2,1,1,2,2,1,1,2,2 

chk_ol i st_fl <l<l at> 0 ;check I t;i st olist flag 
locl<_sp d,. 0 ;loci< stack ptr 
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'1 '>'>I 
't':>~U "'OclF2 t;O lod:_sh<>ll d'l () :lock shell fl a,i 
"5 '.> 'J =Co=} i)f) c11-•ck_ fct>_r?, t •Jti 0 ;check_fcb return switch 
4560 = •i,r" 00 luc:k_unlock dh 0 ; loclr I unlock function flag 
.. ~(, l =Olff:> 0.1 incr _pdcnt Jt> () ; increr11ent process_cnt flag 11 
'•'.>(,I =OJFt. 00 tre;i_mo<h ab 0 ; fr~-? lock list entries flag ?1 

cuPY:<:GHT@ 1981. 1982, 1983 4'>6J ; l=fre:'.! entries for curd5k 
't':>o4 iO=free all entries OIGiTAL RESEARCH 
"~6'> =O oF l OOOJ cur pos oJw 0 ; curre-nt position In lock list 

P. 0. BOX 579 '1'>u<> =OHF'J 0000 µrv_µos J,. 0 ; previous position In lock list 
"t'J61 PACIFIC GROV~. CA 93JS) 
't'.>6b ooOdFil Oil Jont_close Jl> 0 ;inhibit actual close flag .. ., {, ., ;;OiJi:L 00 oµcn_cnt .11> 0 ;process open file co1.1nt SER.:;; ., ., /IJ o:cfltJI 0 t) I) lock_cnt jb 0 ;process locked record count 
,,., 7 l =OdfL (J03 :) file_iJ 

d ·~ 0 ;address of fl le . lock list entry 
4 '> 11 =ll}()() OD o;~t_ro_tlac1 db 0 ; set drive r/o fh!J 
4~7:! '-0-101 00 ch•!l".k_disk dt> 0 ; disk reset open f lle check fla~ 
4'J 14 .;,: 0 110~ 00 flushed di> 0 Hock list open file flush flag 
451 ':> 
4'J 76 ; free_root, lock_maxt open_ll<tX initialized by sys11en 
4517 
.,., 18 -" 1)90:J '.>?00 Jw oft set free_root 
4 5 l'J =090'> 01)00 open_root d"' 0 ;lock list open file list root 
45d0 =I) 'JI' 1 uooo lock_root Jw 0 ;lock list locked record list root 
't ':> H 1 
45tlL end If ".,Ii j 
4? <.i4 =0'10'1 UQO!) sdcnt dw 0 ;saved dent of flle•s 1st fcb 
4'JU'J =11'J0[l cooo sdcntO J,. 0 :saved dent (user 0 pass) 
4':>o6 
4" tl 7 if Fl CP/1 
45!Pl 
4'd'I di<itn_t Loia di> 0 ; chain fhg ?? 
't~'.JO tod JI> Offh,Offh,Offh 1 0ffh ?? 
4'J'J l 
4')'J.:'. en di f 
"~lj 3 
~~t.14 

4., 'J., = ll'JOO 00 rmf db 0 ; read mode flag for open$reel 
't5 1Jh =tHOt.: ori .. fl it<I di> 0 ;xios/bios "'rite fl11g 
't?'H =O'JOf 00 alrloc dtl 0 ;directory flay in rename, etc. 
't5':1tl ~CJJO ()fl lf nfo db 0 ;low( Info) 
45-J'J "0'J1 l 00 dr.iinx db 0 :local for dtskwrite 
'tbllU -=11 'J] 2 00 :>inyle di> 0 ; set tr1.1e if single byte 
'tbU l ialloc map 
460.! "I)')] .> Oil rcount db 0 ; record co1.1nt in curr fcb 
460] = O'Jl 4 uo <.Jxtval db 0 ;extent num and ext111sk 
4604 =fl'}], 00 vrecurJ dh 0 icurr vf rt1.1al record 
460':> ~ O•J 16 0'1 AiHIVE 0 il 0 ;CURRfNT !HSK - llUSt preceed 11recc»rd 
'>606 =O'Jt 1 uooo <>re, cord <J .. 0 :curr actual record 
46U/ =O•J l 'J 00 Jb 0 :curr c.ictual record high byte 
460ll :c0-HA 0000 AIU: CURO I d .. 0 : curr actual bloclct • blk111sk 
46U'J =O<; IC. 0000 urec d"' 0 ;curr actual directory record 



CP/tt '~Mb6 1.1 SJUHCE: SUP.AS6 

4610 
4611 :..tBlt: 0000 
'1612 ~0720 0000 
't6D 
't6l 4 
't6] '> 
1t616 =OJU 00 
't617 ~uJf-

't6Hl =O'Jt'3 00 
"61 <J 
'1620 
46.: 1 
46lt. =0~24 0000 
461.3 =O'J?6 00000(, 
1tfu' 4 
't62'> 
46;>o 
46<7 
4671! 
46t:'J 
..... 30 
46) 1 
46.>l 
'1631 
46H 
46j'> 
't636 
4637 
46Jll 
46.>9 
.. 640 
'-641 
't64 l 
't64J 
4644 
464'> 
4646 
4M/ 
't6'tll 
't649 
't6:.iU 
4'>51 
46'>2 
46~d 

46'>4 
46'>'> 
46~6 

46~ 7 
't6~1l 

't6'><J 
4660 
46ol 
'<667 

=092'J 0000 
=O'}?h 0000 
:..092() 0000 

=O'J2t' 00 
=0930 0000 

=O'J32 OOOA4350Zf40 
201t57]726F72 
204f'6E20 

=O'HL £0Ht.OOO 

=O'J46 000060096909 
7809870'} 

=O'J50 8309C709DC09 
dl09FF09100ll 
29GA'J509 

=O'J60 't469736B2049 
2r:4:=00 

=0~6Y 52656164LF4F 
oc6C 7920H69 
7~6~00 

=O'J78 ~2656J642F4F 
6f6C79.204669 
6(6500 

=~~8/ 496E76616C69 
647.044726976 
650() 

=09q'> 46696L65204F 
70656f6564 .. 0 
696 E 2 0~26561 
6'd. F'tf6l6C79 

L!IK_<.llT0 ..i_s'! l 
CIJlt_!H1>. 

lo cul 

<lptr 
ldcnt 
user_1tro_pass 

lHl 
hi 

var1£JbL~s 

db 
equ 
jb 

shell Vlrlables 

0 
0 

for 

J 
1'yte 
0 

Jtrectory ilCCess 

; directory pointer 0,1.2.3 
ptr dent ;low( dent> 

;search user zero flag 

"hcll_si dw 0 ;bdos comr.and offset 
;ro.rt,r2 save area shell_rr u3 o.o,o 

speci~l H0d6 variables: 

uda_save dw 
parawelersegment d~ 

returnseJ dw 

ar,.or messd!)as 

err_arv dl> 
err_pd_addr dw 

dskms{I dl> 

dskerr dl> 

4err_llst dw 

dw 

p"rmsg 

rod!llsg di> 

rofmsg 

xe 3 db 

0 ;user data area saved value 
0 ;user parameter seg•ent 
0 ;user return seg•ent 

0 
0 

• : •• o 

'Disk 1/IJ',O 

'Read/Only File',O 

'Invalid Orlve·,o 

'file Opened in Kead/Onlv Mode·,o 
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4ltd 
4664 
466':> 
46(,f, 
46o7 
4668 
4l':,'J 
46 /(I 
<t6 l l 

4612 
4611 
4614 
46/'> 
4616 
4617 
't6 I B 

<t6 7 'J 
461lll 

-
t'.04)1jf646500 

=-li':J1LJ 461.'J6(65 2043 
15 7 212656E 74 
6C 7 ·) 2 04F 7065 
6£0[) 

=O~L7 416C6F716520 
4 hllb5636B73 
756fl20457217. 
6f7?00 

=O'JOC 506173/3176f 
P642.04:l727? 
6f7 200 

=09E~ 466~6C65L041 

6[7265616479 
204578697374 
nco 

46al =O'Jf~ 496C6C656761 
46H2 oC203r20696E 
46ai 2046434200 
46H4 =O~JO 4F70656E2046 
46u'y 6~6C65L04C69 

't6tl6 60(.d/4204578 
46b7 636565646564 
46HH on 
46d'J =-OA2'J 4E6FL0526F6F 
46'JU 6020696(2053 
<t6':Jl 7973746560£0 
46'J2 4C6F636B204C 
46)j 69137400 
46'H 
46'J5 
.. 6':16 
46'Jl 
.. 6':1H 
't6'J'J 

"700 
., I ill 
'1 TUI 
''70j 
't 7U't 
4 7;,5 
4 7 06 
'• 10 I 
4 71Pl 
470'J 
4 71 (J 

"fl I 
471"1 
4 71 j 

.. 114 
"715 

=f'r,4~ OOl>AilO 
=0A4H 00044?646r73 

2046H6E6374 
6H.r6'.:LOJ020 

=nt.s:. 202020 
=OA50 L046696C65LO 

~fl,16!> 

~OA71 00 

=OA72 00~~~4697368 
L07265736574 
2064656'.:6965 
64ZC20447269 
7 66 5 2 0 

=OABO OOH 
=0,.81 204 3t>F6E736F 

&CSS20 
=OA'lt:s 00 
=-OA99 20jQJ26F6772 

61Sfl20 

- -

x~6 

Xf! J 

xea 

xe9 

x~ll 

crlf _str 
pr _f x 

1>r_fxl 
,:>r_ fcb 

pr_fcbl 

deni<!ddrv 

<.lb 

db 

di> 

Ob 

db 

db 
db 

rs 
db 

db 

db 
OD 

;Jt> 

dll 

-·~. -
'File Currently Open·,o 

'Close Checksum Error·,o 

'File Alre4dy Exists•,o 

'Illegdl 1 in fcu·,o 

'Oµen file Limit Exceeded',O 

•No Koom in System Lock List·,o 

u, J o,o 
13,10,.Bdos Function 

• File 

12 
0 

IJ,10,'0lsk reset dented, Drive • 

o,.:. 
• Console • 

0 
• Pro gram • 

-
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"11 7 =Ok,~L jlJ2.jJ~4J5J6 ct,;nied~rc diJ '1L345611l·,o 
'o HU 373800 
'tlJ 'I 
'l720 if ''°IP~! 

47L1 
.. ,,u :>dos slc1ck switch var i<tbles ;;nd stuck 
.. 7 2 3 us" t1 tor ull boos disk functions 
4714 

"1<.'> or ,J ((offset $) i- 1) and Of ff eh 
't 126 
"1 l.1 l 6 ') word bdos st::ick 
"1.'.f! 
'tU'J =OttAC cr:c c cccccr:c:r: <I H Occcch,Occcch,Gcccch 
't7 JU =O Ai~:.:'. 1..CCCCCCCCCCC dill Occcch,Occcch 1 0cccch 
4 1 J l =0;\'.1b cccccccccccc rl..i Occcch 1 0cccch 10cccch 
"737. zl\,..l.H: cccccccccccc <J"' Occcch10cccch10cccch 
't7 J:l =O ~.C4 LCCCCCCCCCCC dw Occcch1 0cccch1 0cccch COP'{R;GHT D 1981, 1982, 1983 
4134 =t')i\C.'.I LCCC1..CCCCCCC d,.i Occcch1 0cccch 1 0cccch 
't/J':> =01'00 cccccccccr:r.c dw Occcch,Occcch10cccch DfGiT..l\L RESEARCM 
'• 1 i-6 =O >' .. 06 cccccccccccc d" Occcch,Occcch10cccch P. 0. BOX 579 
't7J1 =O.lOL 1.C(..Cl.:C(;CLCLC d,.i Occcch 1 0cccch 1 0cccch 
'o7JH =011f:L cccccccccccc dw Occcch,Occcch,Occcch PACIFIC GROVE, LA 93950 
'tH'I = o ... f u cccccccccccc c:J1o1 Occcch,Occcch,Occcch 
't740 = 0 :iEf CCCCCCCCLCCC d• Occcch1 0cccch,Occcch SER.# 
4741 '-'0Af4 cc::ccccccccc dH Occcch,Occcch10cccch 
414 2 =0.<Fll cr:cccccccccc ""' Occcch,Occcch 1 0cccch 

"7 '• ~ =o::oo CCCCl.:CCCLCCC dw Occcch,Occcch,Occcch 
4744 = flii06 cccccccccccc dw Occcch,Occcch1 0cccch 

't I"'> "IJil Q(, cccccccccccc J .. Occcch,Occcch,Occcch 
4746 =II ol 2 CCCCCCLCCCCC UH Occcch,Occcch 1 0cccch 
4747 = Otll tl cccccccccccc d .. Occcch 9 0cccch 1 0cccch 
't 7't ll • Odll cccccr.cccccc ow Occcch,Occcch 1 0cccch 
4H'I =ll ll24 CCC CC CC.CCC CC dw Occcch,Occcch 10cccch 
4 7'>1J =OJ2f, cccccr:cccccc d,. Occcch,Occcch 1 0cccch 
't 1~ 1 =OllJIJ cccccccccccc a"' Occcch,Occcch,Occcch 
41'.>l "'OlJJ6 !Jdoss tack rw 0 
't 7 '> 3 
"7'>'t "'Ou Jo save_sp rw 1 

"h'> =Od3J ss_sQve rw 1 
41'>6 = Oh3.~ sp_save rw 1 
47'.>1 
41'.>tl local buff er at'ea: 
4 7'>'1 
4760 = (111 Cit.. info_fct: rb 40 ;local user fClj 

"/ 61 =Or.6~ save_fcb rt> 16 ; fcb save area for xfcb search 
41c,2 
4 71)'1 =flll 7 4 coon mx<lisk<Jd d"' 0 : link 
4164 =01) 76 0000 db o,o ; net, org 
4 76., =OIHIJ 0300 aw qf_keept-qf_mx ;flags ( HX queue) 
4766 =Oll 7A 405!36469136B db •HXdisk 
4 76 7 £'020 
4 l6U = 0110,0 OOOOOlUO c:Jw 0,1 :11sglen1nmsgs 



4U'J 
41111 
"7 ll 
<tlU 
HI l 
4 714 
.. fl~ 

4 711-, 
4 77 7 
't/111 

't 11 'J 
4 7 "r) 
4 / tJ l 
4 7 IJI 
't1IH 
117 d4 
4h'> 
47ol 
4 7 ;, 7 
't lblJ 

"7 U 'I 
41';0 
'17'.l l 
4 7'12 
47'Ji 
4 7 c,4 
4 79'.J 
"o7'Jb 

4 7'H 
4 7'>d 
4 7'l'J 
48011 
.. till l 
41l0i' 
4 >lO j 

'tlJU4 
4 lliJ'> 
'tfl06 
41!0 I 
4 llu ti 
'tllO'l 
'tll lU 
4 ll l J 
41! J.? 
48}j 

4814 
4>!1., 
4H16 
'till! 
48 JB 
48 l 'J 

41l<:'.O 
't!lLl 

-
= "i: 'l (, OODOCflOO 
·;;.. OGBA 01000000 
= Ot;Uk uGU 0 

= OJ•l 0 Of\ 
=O:,<Jl (J() 

=1) h9i 14G?. 
= Ou'.14 010 fl 
=Ot..'.lb l)OiJO 
=O ;:,9J .. o,a646<J7J6i:l 

iOlO 

=O Ji<O 0000 
= 'lii ,, L uOJG 
= (1 !~ \ 4 0000 
=l1JJ\o 000 0 

- - -
.Jw u,o ; nq, dq 
ow l 1 0 ; msqcnt1out 
J .. 0 ;buffrr µtr 

mxJis~q.,_, 1lb 0 ; fl ·1S 

cJtJ 0 ; n"' t 
Jw m.<Jfsk1d : Qa J<..ir 
J .. I ; n111sos 
dw 0 ;buffer 
db 'MXdi sk 

Error Message sync param block for mutual eKcluston 

dlol 0 i 1 ink cr-ror Message sync Parameter 
d,; 0 ; u"'ner 
d..i 0 iwait 
dlol 0 i next 

L~n U if 

if llCPM 

specill d0il6 variables: 
; 
ioloc 
user _p<l rm_ se J 
nallocme111 
ncrmL:m 
er nae~• 

mam_stack_length 
iu~mslack 

st I:. a:." equ 
stlen t'!Q.J 

cc:µfla-J eQLI 
nccp<1lloc 
mem_stk_ptr 

stacloire'1 
endstack 

l!ndif 

if CCPriOff 

•'n Ji f 

a:> 
d .. 
db 
l]~ 

d..i 
dw 
uw 
d .. 
cj lo! 

rs 

word 
nO rr1 
t>yte 
dl> 
cl..i 

rw 
rb 

or !J 

or!J 

0 ;tobyte 
0 ;holds user µaraneter se~ dur-lng load 
0 ;no. of allocated uemory segnents 
0 ;no. of available memory segnents 
0 1 0 ;memory table (16 elements) 
o,o,o,o,o,o 
o,o,u,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 
;8 possiole allocations 

ptr 0 
ptr l. 
ptr 4 

0 
0 

ssize 
0 

Offfh 

Obffh 

;number of current ccp allocations 
:current meruory st~ck location 

;stack size 
; top of st~ck 

- -

block 
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CP/M 4SMti6 1.1 S1U~CE: ~UP.~ao 

'till? 
'tfC,.i =0Jfl- 01' 
41!;(4 
'tll.!.5 if Cl.:;>111 
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-
C P I ~' :\ :, '\ H 6 I • J ~ ) I JR l. [: ~II? • A fl o 

'a Hit> 

4tJ;.: 1 
4H:!ll 
'11J.:•;1 
4 !l :l!J 
'1831 
41L.>L 
4 tJ 3 ~ 
4834 
4d.>'> 
'tHJo 
4WJ7 
'tlJ.Hl =0LOL 
4 1H'l 
4H"O 
<,841 
'tfl4L 
4th:i 
4 844 

- - - -
ej~ct I in~luu~ xtosJat.tmt 

; ; •* ~oncurr~nt CPI~ XJJS Data Ar~a 
l* 

i***;******~······················******•············· 
)5cG 

or] ()[0(ft 

lick 

•!n d l f 

rb 1 
isee XIOS for for•at of the rest ~f the 
iXlOS hedder, most of the variables 
iare copied to the System Datu Segnent 
iby GEllSfS. 

- -
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.. ~! 4 '.> 

4846 ~ject I enu 
't H4 I 
'•H"f 8 
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- - - ... - - -
LI' IM ~SMti6 1. l ~ JtJRLc: :>lJ?.1~80 P~Gf 111 

AC,,f;\S 0000 I~ 61iH 60d 17 8 l 2112 
ACul trl ouoc Iii 6 ll ii 
AL f,P•,ciJ LH 001) 1 Jj 60 tJ,1 6'19 17U tlt4 
AC,;r<.:.M. 0004 ti 61 011 611 l/51 
llCLPtJ oonz r• 6'l'H 61 (J 17 8] 2113 
AL IU'<lt<L can,. v 45 42 lf 

COPYRiGHT o 1981, 1982, 1983 AOIJL 1'.> I oooc ri 4511.Jfi 
i<UJSI M<T OC6Ll L 2674 ?08 't# DIGIT AL RESEARCH 
AllKTVI: D'J I 6 v 460S11 
ilLLOC'\ OJI:\ 0 v 4 5 ! 4/J P. 0. BOX 579 
><I< lfu!W O'H7 v 460611 PACIFIC GROVE, CA 93950 
AIUCdRUl '.l'H A v 460d# 
AK..: J Oi!OO v 437511 4H6 SfR. # 
»SLN ri1n L 2104 211111 
Al 1 1U•1UJt. 5 DdOc v 4H611 
AX S ~V Oo28 v 42?811 
dll ilMt.JU OlDA L 126 a i;u .. 11 
UL t' '1 0000 Ii 6&11 6'1 4 JOJ 4 587 4 790 
i:llliJS 0005 N '} 011 211 391[) 3917 3938 H'tO 3Hl 3942 3943 39H 

394'> 3'J46 3941 j~ft!l 3J49 3950 3951 J<}Sl: 395:; 3954 
3955 3950 3957 395i! l959 3960 3961 3962 3963 396'1 
3'HO 3'Hl )'J 72 3'173 3'174 3971 3983 3984 't009 it010 
4011 4012 4013 4{)14 4015 40)6 4011 

tlll ll s hll u 0020 l'l 1044 3116!1 
tllJ11Sl·10iJtll l 0008 N 99/I 1042 
i:illUS:. I ;i(K 'ld36 v 475211 
BE LL 0007 l~ 8 31 f 
ot:.ru:N 062.C v 423 ]II 
bt:;JMllU 0630 v 423:...J 
i:lt~f)J )6 ?.t. v 4230 
IH::.ISJilRI 06?A v 4232' 
dLKl15K OJ!ii.1 v 452.51 
eLK::~rn 01123 v 439511 
til.11.flt+ )822 v 439411 
Bli\S11t- 08fll\ v 452411 
IJU1K l 14ll L 340U .HO'J 3411# 
tll1P M "FFF N 6 '1M 4351 435':i 4359 4•.38 4471 4484 4491t 4548 4720 
llPl;BUfJ U 0005 v 2'H9 3562# 
l>P LCU: N 0000 v 3560f 
BPuC:it:G 0003 v 2929 3:.61# 
oP (,Ult r< OOC6 v 356H 
BP LilH11\ 008 0 v 19'}2 2002 L016 2051 2076 2920 359U 
ul'uDStt. 0009 v 3:.6'.l # 
ilP<;llXXX JOOB v 3566ii 
llPt..flf:r; oonc v 356811 
Bl' Lt St(, OOOf v 2934 V.i6 1H 
BPufXXX 0011 v 3'>10, 
tlPL.f-Lt1lJ 005L v ZOb 2012 2045 158611 
&P LirL'll 0 06 (, \I 2071 ~;'JON 

BP GLUl) SK 0050 v 3578U 
tlPt,P~l LU1 0053 \I 2056 3:..80./ 
Bl'ul'iill'Tk 0051 v 2053 1'J7'H 
dPLP>;Lli:N 0056 v 20110 35!l2k 



t;l'HI '\SMll6 I.I SJIJR~f:: SU;>. Afl6 PAGE 112 

8PuP.:?t'TI\ Q(J!;.4 " 20711 3:> 81 I: 
llPl>'iLlN OUI2 v 3572# 
Bl'uSStl> 0015 v 357 3C 
ilPLSl(XX OrJ17 v 3S7H 
BPulJUAlA 0100 v 3:-,9lHI 
tiUf f A O:IAA v 451 u 
bVi:fli:N I 0270 L 1382 1411U 
i.lVt1WIJl1 OtJ1A v 1420 31l5't ti 31l!>9.¥ 
BX::iA',; !lf>.?6 v 4227# 
t;A IT ,,Lil 0000 jj 9J 311 914 
CIHOSliH 0 ...'. 11.: i.. 1J8J HHf 1-tb&~ 
CH TMI' oooc N 923' 924 COPYRIGHT© 1981.1982, 1983 CCb 0054 v 3823# 
CCtH.UI 00.!C N 9J9f DIGITAL RESEARCH 
CfULUl<:N 0006 I~ 9171 911l P.O. BOX 579 CCll'ill:tP 0022 N 936# 911 
LLl'M Fr ff t~ 66;f 255 84!> 1461 257l. £699 385U 4825 PACIFIC GROVE, CA 93950 
Cl.l'Nllft- Ffff N 430111 4355 48B 
(01{~(,.l!,. OUA6 v 4509# SER.# 
Lt-l\Ul-1' 0020 N 9481 
Cf·LOMP(.; 000.! N 'HH 
Cfl.Uli!IUT 0008 N 946N 
t:FUli li004 I• 915# 'Jl 6 
(;1-L TS I i-1' 0001 N 94lf 
U·S\lllCHs 0004 N 94'>1 
CF- llflll r 0(110 N 9ioU 
CHt1Tl•c1H OH7 L 1392 1585# 
U1:tL 0830 L 2550 2560# 258Jll 
CHoA!>t 0003 u 802' 603 2527 
cttuo .. r 01<!:6 L 2522 2520 
CHt:Cl<.r. Ila ftE v 4513# 
CHlCl'..OlSK 0901 v 451Jf 
ClitOfCllkEr Ollf 3 v 45591' 
CHl::IO M;\ lC 0008 II 11078 2520 
CHrTXIH:C 0070 H 81U 2516 
CHt-OKM 0000 I~ 8001 801 2)22 252't 25'tl 2!>4 3 25H 2575 2517 
tHtWLIS lfl.lG 08ff v 4555.t 
CHKSll 08C3 v 45301: 
CllLnYIL 007t- N 6101 2514 
CH'-b~ 0009 u 6051 2597 
Cit Lt r~r; rH 1}01)1 N 601# b02 25?5 
CH11.~X 0007 N 804f tl05 2!>29 
CH11lll 0005 N 8031 llO't 2:.126 2531 
CHIHlld- OAOt: l 252i.# 2537 
Ulh!:Xf Ot:i6 I L 2S?3 2597# 
CHUXl OobO l 255£ 2556 2!165 2582 2588 25951 
cm OOO<t N 8911 224 225 226 227 228 3924 3925 3928 3929 

39]2 3933 393't 40?0 4021 4022 4023 4046 4047 4048 
4049 4053 4061 4 062 406J 4061o 4065 4067 

ClUMUO 0018 ,. 1048 3172" 
CllJMUIJoH 0010 N 101)/1 1046 
CL J 1\1..t~ 0451:1 v 1751 1780 2111 "326 41 HI 
Cll ::>u 05/l.6 L 186.: 1864 166:> 1875 li190 1900# 



- - - -
LI' /M 'l ~ f'ib( l • l > ,1un.: <:: SlJf'. ,\fl6 PAGE lB 

CL tllUt 1) ~ .11; L llJ!l / 1 d'lo I '.I OL'' 
LL ll\Pr.Gt 04,<,f v 1)85 l 'J'll .,c, ro ?0:-1 '.> 045 207 0 414H 
LL lLL'LhfJ 00•11 ·'II 7 2 4# 726 11 Ill 110 j 
CLlCdLtN OOIJ 2 fj 72611 l 7 'l3 
CL ... (blli:T 0000 " 72H 724 a P l ~'YI: XG \J. I LLill1llJ~I 0 3?3 v 164~ t 6 4 I l 6fl0 !P8 1942 1971 2U8d Ll65 411311 1.0 
CL 1 ltil: CK IJ IJ.:.. 044 4 L I 7? :i 113711 ' 
CLifL %6 7 l 1911 197 5 ·' 

COPYRGHT © 1931. 1982, 1983 
LL 1LL l 0364 l 1646 164 'J# DIGiTAL RESEARCH 
CL.lC~iU 11\;.L 0JA8 v 1606 1102 l':J'l3 2 0 3ll 2050 207:> 2215 2218 2223 412011 P. 0. BOX 579 

4136 
Cl ICi•S 0472 v 1669 llll l 1827 2112 4146 * PACIFIC GROVE, CA 93~50 
CltCPY OJl J L 168 0 16'lJ# cc -101/ CLlCU~P,Jhl 0'<4U y l 7H 1756 1763 1 771 2 2 85 412511 SER.# 
Cl. lflr IL 0476 v 1652 1658 1711 196 3 4150# 
C:Ulli,\ ()j,Z5 v 1>H1 1841 411511 
CL ;.lh. 1IUF~ 1 0310 v 1673 1685 ?161 411011 
CL IOt11i Stb 03 lF v 16 7!> 1637 2163 4111 ll 
CL 111!:.K 0474 v 166 5 1820 lOM ll54 4146# 
CUf.H 0339 l 1385 15'HN 
Cllt:kl' 0460 v 1676 171 ll 1734 l79!l 1901 1 ')82 2116 21 7f:j 4140t' 
LLlEHllNOOt 0475 v 1671 215d 414)# 
ClltXLI 07UI l 1711 1111 Ill 00 2110 2118 2152# 
CLHXlf? 0436 l 1728 1731/1 
LL l.t-LH 042A v 1721 172J l 74J 1815 l B 36 1846 IJ65 ltl 1 j 18 79 1891 

1916 l 'J6'J 2041 2072 2l5tJ 2261 2264 2?76 2306 2310 
412 JI# 4137 

LL lrHUAU 0439 l: 1721 17?4 17?5 11121 
Cl.th.Ui.O 04AF L l 73J H86# 
Cl~Gl:YJ.T Oil 7C L 2198 220111 
Cl. IGLlll\IJ 0685 l 1979 l 9fl4il 
Ll.LGU!JUO rJ46C l 175 7 1 76<'. II 
Cl J.GIJP t:I 05[;4 l 1855 18'W lA'H 190311 
Cl lGPll 0 '1C4 l 1797 180 lit 
CLJl.il'K:i 0412 l 1709 17 t 211 

·CU.GI.; 04 7l: L l 76 'j 177H 
CLIKUUA 0641 l 1942 196d 
~Li.LU 0664 L 1971 l'HH 
CLJ.U; 1 05Cli L 190d IHU 
CL .ILOD:;i.: 0471 v 414 211 
LL lli~t.J Oo7t L 1 ?80 1'lA2 .f 
ClJ.l~L rL OJL! L 21116 21941 
CLJ.'llT 03A5 v 1698 4111111 
CUP .\II St 0406 l l691 170011 
LL 11'Lt: 0467 v 206i 206 J 2065 2323 4136. 
CL lP!J 0't6i.I v 1 so:i l ll l 2 1915 1944 1968 2093 2108 2113 2124 2167 

41 39~ 
CL 11'r·Lt G 0 J2 l v 164 0 2177 41 li# 
CUHU 01A6 v 166 3 4119# 4127 
Cl lUrllL 042~ l 1 721!1 1734 
CL HJ 1-i O'tBC l 1772 171H 
CURLS na 3C l 2165 2111 ;>! u,g 
Cl.Ull'IP U 07B6 L 1902 1 ':J81 19 BC> 21226 2141 



l.1'01 1ISMb6 l. l :.uURCE: SUP.A8o PAGE 114 

Cl 11~:1PLJ? OS r· l l 1900 I ·mu 
LL lSf'P. 065 I v 2J<'.0 4L59 4<-6P 
Cl.tS'l'IC 0 'h\ 4 L 16 38 ~ H:>.~ 

Clll..:H; 0374 v 164 b 113(; 1'J71 217 J 41141' 
LLJlluS 'l''lL o '1n 'J L 217 '; 2~1;, ~ 

CliUSl::f< 0473 v 1667 Ul2 l 215& 2267 414711 
CLtJtuu.r 0'105 l 1 ~')4 ?J3U 
LM,,Xl'.llrS L 1 0010 ;j 926fl ')27 
CIHr..1.C 0000 N 919~ no 
C~LO 0091) IJ 1913 38iUlr 
LMSOlJI{ LE: 0009 I< 9?011 'J2 l 
LNU!i.;{ 0007 tl 9 l !Ill 919 
CNt.:>'T~O 021[ L l't7bll 
LIJl!MU!;U'lt OdC9 v 454 Oli 
LOt.l'rLl:.CKS oa11 'V: 43791! 
CUNf,$:1 O<Jf A L 171H ?ll s ? 3 2611 
CUkt-1 () 14 2 L 117 'clil COPYRIGHT© 1981. 1982, 1983 
l.l'l'.tlA'lt 0000 ,, 343211 ]43J ,,4 70 3471 34 72 347.:1 DIGITAL RESEARCH 
Cl' t;P i.id'1'1 0008 N 3433f 34 74 
CPC OCOA N 921'1 'JU P.O. BOX 579 
LI' 1Hll l O'lR5 l 2?94 BOH PACIFIC GROVE, CA 93950 
C<JuUft- 0020 tl 935# ')36 

CU l'I: Lilli:- t-P T ,{ 001[ fl 9Hll 93.'.> SER.# 
CQP:ltlll 00!9 N 93U 932 
L.!Jt'l•t·L ,.r;:, 0018 N 93011 9H 
CIJPbM1SGS OOlC :l •nJN 914 
CIJPl'\.l:-100K OOIA N 932' 'J 33 
l,IJ lJflJ I 1)002 fj 91411 915 
CK 0000 N 835# 3JS 9 3393 
CRLF :)89C: L 1966 2229!1 2287 
CRU''il i< 0,\45 v 469511 
CR:, VU 0000 N 924f 925 
(. s SiHG v 1034 1060 121'.l l '>7 2 2293 29.\7 3386 3466 
CSll~l' tJiU 00~0 N 958H 
LS 1'dl ,'.l.,; Ga lllJNO 000<'. N 954N 
C SclPU!'1-tK[ll 0001 N 952# 
CSHCIRLO ()100 lj 96U 
LS t;LIKLI' 0200 N 962N 
CSMCIKLS 0080 N 96011 
(, S 11 t'- J.l l F lJ l l 0040 N 95 9/1 
CS11WJ\wJ Jt.:,1 0008 h 956~ 

LS Nf'UK 1,, lllli 0004 :• 955~ 

LS1ISUSl'tl'iO !101 0 N 95111 
CS U\l t 000[ fl 92511 926 
LS IP I Ctll 0005 N 916. 917 
Cl llllf1I- 0759 L 2038 ?041 21161 2066 208411 
CIL 00~( r1 84311 
C.1 l.L 0003 fj 82 illl 
I. TLD 0004 N 829# 
CI U:: 0005 N 830/1 
CJLlf oooa N 8 321i 
CTLP 0010 N 03611 
CJLQ 0011 ri BH# 



- - -
l.l'/r1 ,~ SM!JS l .1 SOUPCE: SUP.Ml& PA Gt 115 

CILR I) I) I.< N dJtH 
CILS 0 \l I 3 Ii 83 <;~ 
er Lil 0015 N il4 1H 
CILX 001t:I N 1341/1 

. CJ ...z OOlA ll 34.:/I 
cu1rnc :1,. Ob71 v 4't 3H 
CU1<IMA B20 v Ht U 
l.lli<'lMn:>E u 09 1 i.: v 4611' COPYRIGHT© 1981, 1982, 1983 ClJIWSK 0 !L~ 0 v 449211 
C.UKPIJS 0 SF 1 v 456'.>i DIGITAL RESEARCH 
C.U!<RrlAU ()632 v 4236# P. 0. BOX 579 l.lJl(iH,I' tl 0636 v 423 8# 
CUi<R:,l 0634 v 4d711 PACIFIC GROVE, CA 93350 
CU~Ltl:I' 0024 N 9 3 711 'J J!j 
CV\.. OOOb I~ 'J221i 'J?J SER.# 
Lii l.i'!Xlj 0016 l'l <J2'Jll 9 j 0 
CV lNJ 0012 N ')") 111 na 
CV lJIJI IJ 0014 N 9;> tl/i 92 'J 
CVSLHI' 0026 N 9 ](jfi '139 
UAlllC!li. Oi!B4 v 4516# 
UAYflli.: 00'tf v 1653 3816# 
DIHK 08 91 v 4479# 
OCNI lltl8f v 44161 4617 
Dttl 1130 L 3304 3J55 1403' 3411 
Ottil.UCi<FX 086F v 44l2* 
OE t.Hll.'1 l• T OOEI II 55¥ 
UH I 1·l lOFC L 3307 1317 1J2B 3 336 3352 3356 3365 33761 
OH f.1") 1l2f v 3384 339tlk HOl 
Of L1';:Jlll' 1128 L jj') j 3J9S# 
O!:LNXT 1104 L 3 )6:)# 3388 
OtLRt: I lPO L 3386 3392 J3%# 
OE LIW lJ 21 L ]jfl') ]]')LJ 

Ot Nlt:OCNS OA98 v 471311 
OtrlL.:llURV 0 ll.BO IJ 4710# 
OEt;I!:OMS(; 0A72 IJ 47fl5/I 
Otlllt:lll'Kl OiiAL v 471 H 
OtVVLK oooc v 'J81lN 
OFPn:i~i.IOtrn Jtl9'.> v ft482., 
0 I KR Lil I'. 0882 v 451S# 
IHKdLK OtiC 1 v 452 '111 
Q(i{(\jl 0817 'J 43841 
OIRUJC ()90F IJ 45971 
0 I K MAX OBP.f v 452 B~ 
Ul !>I'll lU~tlt 0036 N 318-JN 
DLUG OBOH v 4 36,. 
Olk 006A v )841' 
OM:lllrSl 0885 IJ 4466# 
OM11Stli 08&7 v 44671 
OIU.NX O'll l v 4'.19'H 
Ollf•ICUJSt ()8f J v 4 56 ll.~ 
Ol'l:l.~UIJK 08t1C v 451 211 
OP till SI 0011 N 4535# 
OPIR ()922 v 4616N 



(.I'/ 11 ll5li'16 1 • 1 s:rn;<Cl: Slli'.Atl6 PAGE 116 

Ul'lJ OF77 l 2Hl ( h7 30 () 7 Jorn 3 (J 4 21; 
OIWLP "li' 81 l 30 5 ~ .~ 31 •ll 
OIWll <Ji· ~c l 305 8 J06 Jf' 

ORtf 091(. v 461)911 
ORL OufiC v 38'tltl 
Oil RI nr[c l 30'}~ Ji)<)'J 4 
DKi<Z Or-L 0 l 307 j 307 711 
OKf\~ OFF7 l 309'J 3101# 
OK Ii Lt.I. A rill r. a v 4510~ 

OS )~[(, v 1012 I 02 4 10..>l IOJZ l 035 105L 1053 l 05B I 058 1061 
lORJ 1 ll81l I 09!J 1136 1137 1139 1 HO ll't"t 1151 1152 
1154 115'.I 1159 I H.0 1164 1165 1166 1176 1177 1179 
l1 ao 1183 11 '!4 118 7 1189 13H 1337 1340 1436 1"36 COPYRiGHT © 1981. 1982. 1983 
14 3o l4 7'J 1480 14'!3 b5Z 1512 1572 1574 1602 1687 DIGITAL RESEARCH 1690 l 0 'h I t..95 I 705 1745 1305 1816 1844 19 52 1951 
2000 200() ;>(J 16 2031 2031 2034 2131 2137 2140 2219 P.O. BOX 579 
nn 229"3 2294 2426 ?426 24l7 2429 2638 2642 2647 PACIFIC GROVE, t:A 93950 2726 27 2>3 l1 Jl 2155 2<177 2877 2879 2925 2925 2931 
294 3 294d 3189 3201 Jl03 3207 3242 3247 3254 3300 
HOO 3330 3361 3463 H64 3480 3486 3486 3487 3494 SER.# 
3498 3503 

OSKU\R OJ42 v 't6JH 
OSK1~SG 0932 II 4636i/ 
OSKH•Cl 00'!0 N 41l# 279J 4107 411 ~ 
OSPHlilll::. 0622 v 4l2U 
l:AbDrt T 0028 N 't9U 1910 I 98ll 2191 30'17 
cACTTVtl'lJ 3022 N 48511 
E!l;.:.OUllRi' 0002 i~ 45311 1414 144S 1 S2J 
i:l:l1<0t-<'l1•,~L 0018 ,, 47~• 330S 33H> 3 J') 0 
[tl,.flH Yl'L 00 I '1 N 476'1 3Bl 
El:l1<llLIJllO 001C r1 479,J 
l:l:IJ:.Dlil'dl 0011: 1; 4AU 1901 
cP. ,;Dk t ,.() 0010 N 48011 3074 
tF1XUPklC 0029 N 4'l2# 2<PO 
tl-LAl.>llVKKUi. 0005 N 45611 
cf L f•b tJr.tJ t R:< llfl 0006 N 4 5 71f 
t:Flil: I \.IU~i< OOFO N 626fJ 1251 12 5l 
t: 1 llLri::. 0013 ,.. 47011 
1:1ll!J1 ::.K 0017 N "7411 131 l 
t:ILLH Vi 0004 tl 45 5# 
EILLLSI 0025 14 48811 
l:lLLhlJ Oatb N 47 811 
I: 1 L Li' .~ ::, S ~lfl 0026 :~ 48911 3342 
HI I' l l\'1 .. ii ;, 0875 v 44 '36.J 
cNUII' 0016 ,. 47Jf 
cNLUU 0010 u 46 711 
cNIJLI SI 08(.9 v 4510 4Sl5 
tNUSH, 0044 v 379·)# 
l:NUT;.IL 06nJ l 2004 20 l '..11 
l:NUA 1 ll<Ct. ()024 N 487# 
ENiJCl1 ~.K OOH r; 47711 
l:NUCt;::.~:A ICI: 0015 N 47211 
tNliC St 0 0021 N 48411 2&3ti 2 \l 31 



- -
l.1'01 ,, :,;.:1!6 I• J !>OlJt\CC: SIJt'.l'.86 PAGE 111 

tNU'HMdRY 0 QI) .J N 4~ 4~ ? '.;(, 7 ? ~')fl 
!.:NlliH:'olC 0 027 ii 49 (J/I 
tNLiPll oooc ~I 46311 17 ':lb 
i::NtJPIJ'll.'1l I) t) 14 fl 4711' 
tNtH)cUr 0008 1; 4')')11 
i::,.. (J ')IJ 11007 N 45 <Jll 
i::NU(JUtUt :JOO'J rl 460¥ 1767 j~. 04 

COPYR;GHT co 1931, 1982, 1983 -tNIJl !'ll'lt"idHi::O 00(1 J r; 4<,2.~ 1408 
cNt..1 rw1:.~1< 0020 II 48 .:.// 

DIGITAL RESEARCH t:N!JU,,,I) 0012 N 46 'Iii 
t:Nllt:N 0002 N 62211 P. 0. BOX 579 
tN 11/Y n 1 L ti L 980 934 12 q;> II 

PACIFIC GROVE, CA 93950 t:NI fl\dc:'ll.ll 0000 N 621# 6U. 1 dil 
ENULLCnO Oulf " 48211 SER.# 
t:PUIHH<:Rl1 00;>3 rl 486# 
tQdll' I~ OOOt 465# -/i 

i::UfULl OJ Of N 46611 1733 1773 
t(J l.MJ'.:ii.: OllOA Ii 46U 
ELIPl<:JI c<-IUJ 0000 N 464# 
cKkO,{V 0 'i?. f " 463H 
tl<ldt,J c:OLLPT ()092 v 3u87# 
EK KOk MllOl OilQ3 " 44801# 
ER,tPUAUDh 0930 v 46Hlf 
ERRTVPc Oul8 v 4381U 
tS SREG v 1 0 ;:>) 1052 J 0 5 j JGas 10A6 1088 1140 116'> 1175 1111 

1560 1560 1 :.6ft J:. 70 1570 157't 1682 1684 1690 1694 
1695 1705 1 7fl5 1 745 1745 1752 1805 1805 1808 1816 
1816 1818 18 3fl 1818 1840 1945 1950 1950 1956 1991 
1991 1995 2021 2021 2031 2034 2045 2045 2053 2056 
205 7 2070 2070 2 U78 2080 2083 21.31 2140 2219 2219 
2220 2313 2JlJ 2426 2427 24?9 2470 2470 24 7l 2184 
2785 77119 2790 2 841 2841 2842 2845 2859 2866 2 81>1 
2!17 0 2077 2 8 "' 

2l!l]J lli'H 2897 2902 2919 2919 2931 
29't8 2'.189 2'.l 8 \I 2'J90 3070 3070 3189 3189 3191 3 301 
3301 3330 3 361 346 3 3495 3497 3498 3503 

l:S~l\V 0624 v 4276~ 
c V.:. N!J l V OC59 L 2676 26001' 
CXJM~K O&EC v 4526~ 
tx I V.U 0 'J l't v 46" 311 
f~LSt 0000 N 46/I 65 6t) )645 1641.l 1652 118l 2415 3884 4£23 
ftWOSll1U1 0520 N 213~ 
fCALLI< JDS 003l'. t; 14 SN 
r<-ULk 0020 '~ 59611 
fCbOK 000() u 5!l Ii ft 2455 Jjl'J 
fCl!O'.>K OllOo v 4373# 4J\10 
FCbl l 14tJ L 3304 341 :H 
rLULcN 0020 t .. 4911 24?5 41d 
t'Ci.1"" rlc 0001 N 58'1# l 74J 181:> I 9?0 1924 1931 1938 2258 2265 2311 

2461 3174 3325 
FCHPLU< 0('111 N 59 'od t 724 ?055 2079 JHS 
t'l.oPP rn OOUI r4 5'} .l/I 204tl 207J jJ4') B50 
fL!lPWO 0010 rl S9211 1ij36 3343 
FCEPU 0021 u ':>9711 2415 306d 



(;1'01 l1S'~U6 1. 1 SuUl{C[; SIJP.><ll6 PAGE 118 

l"'Lul ~l'l 001'9 '" 5%~ 11.14 7 !fl ltd 1114'} l i!RO l '.l'l2 2261 3333 
r'CL01H\Tli,.ll oar,, r~ l 1HJ 1055 
fC.i.051;.T 0418 N 220'1 1500 1(;&iJ 

ft!nrUH{ '1417 ·~ 225{1 
rt.LOW OlOc jlj .:no11 
fClJfJ,..SSi(jtJ 009S N 180# 2326 
ftllNA Tl .~t,t; 1)092 N 17611 107U 
t-l.ONOt I l\Lll 0093 jj 178.• 
ftlJNiJIJ I 0002 tl 10111 2d7 
fCUNi'1Utll 040E fj 22411 2J03 
ftm:l!l.:Af) OOOA t• 1151 
fl.Uli>~Kl H 0009 N 114# 
t"CiJ Kl: AU OOflA N 1611# 
fC'1H1U If OOliC H 170# 1171 
Ht<ddLPHCJG OO'lO ti 17411 10'J2 209; 
fUlltH 006;:; t~ 151U COPYRIGHT© 1981. 1982, 1983 
fU1~f'AlCt: 008t N 112# 
fFLLOSl OOJO 14 12U 2Ciflc> DIGITAL RESEt\RCH 
1"'1"'1-Li.L OHA v 4JtlH P. 0. BDX 579 
ffiNiJPU1l1;Ht: Ol14 r~ 20H 312 !> 
fFLA(jStT 0085 N 16H 1316 PAC!FIC GROVE, ~A 93950 
t-t-LllLWA! I 0084 N 1621 
ft-UPLN 1)00f N 120# 2J09 SER.# 
ff-IH .. ukll•" 0021 N 1391 3069 
ff Rt tdlSl:IJ 0014 N 1268 
ff-Kl<:AL.L 01)3A N 15611 2497 
fFKti:nt:~ 0039 N 155# 
FGtlLltt IHSr.. ()(jl 'J ,, 1311 
fllE rn ORh v 4'57U 
fll•010-C!l 0,j] 4 v 438.£# 
f Hlf'L l\LSL T 0Z03 r1 200 1317 
fillG1d' 0000 ti 81.S# 816 2170 2171 
fl i\U:N 0004 .~ 8181 279<: 
flXllt+S 0003 II 81111 818 2181 
fl XPiolLl 0001 N 816# 317 2782 
fl ilhM f II 0003 N 6.:.11 
FLitG!> 0051) v 3624' 
fLAG!>l:C DOOl N 6H 
fll\GllLK 001! I i. 60i# 
fLLLSi:. l}'J'lt. L 18RS 1<114 1971 23051 
FLU AO •1101' N 199# 1 'Hll 
fl UP" 0992 l 1654 1814 18 8') 230lU 
fLs1.:rr~cu OO'Jt N Jil91 1079 
fL!>JUtlAC.11 009f N 1901 
FL !>IUIJl 000'> N 1101 1532 
t"LlJShl:O 090£ v 4'514f 
fllAlLllL 0080 t• 1591 2'>61 2!>8't 2627 1174 
fl'lt.UALL!lC 0309 N 217# 
fKl<U/-IHf 030il •• <'I Rf 
Flh:MH~tl: 0082 N 160,f 2135 2643 2129 
fHLALLUC 0301.l el 219f 
FHLFkl:t 030C I• 2201 
fNf;MSJ.l 0008 I~ 5lf 



- - - - - - - -
(.I' IM ;'..) Ndl, l • l SJUHLE: :iU?. 1<~5 Pl GE 119 

fNUAt;IJ;, f () l l 7 :i llOff 
fl\i 1JAl~llt!l'..P.:C OLl 9 ri nu 
fll l 09'1 c l 2307 n 1 :n 
t'Ui\At.dlr( T o.nd /J llH 
flliCli.JlJ" IL.Elli l 247b 2481# 
FP l\f(C.ti TL i_·1\t.;ic 00')8 I\ I fl Jit 2321 
t' I) ti,.."·~ 00ti6 :1 1644 
fl.)UPL··J 0087 16:..# I Vi 6 34Al -- ·--·-ii CGPYil.GHT ·D 1381. 1982, 1983 f(J:{t>ill 30£9 N 16H 24U 34'l'J 
h~i.KllL OO!Jb fj 

16 "" 
2 ':15 l DIGITAL RESEARCH 

t'!l.(.l)fHi'i 0402 N 27 711 1527 P. 0. BOX 579 
FRLJ1,l1Ul 0403 N 22 tlll 1 ~I J 

PACIFiC GROVE, CA 93350 rlU: ff, 'Ill l 03F6 v 4~(,2J 

rKLt.dlUT 005.l v 3il2L# 4'.> 7J 
FSllli':M OOIA ll 13211 SER.# 
FSt:TUH~'~ '.)033 ij 1 4 ':II 
fSt:fr'K1iJK 0091 i'l 17!.>:f 20'10 
I'S LI J{t.!lHt C 0024 N 14 211 
FSHAl':t 03GB I~ 21 t'I 3204 3.'48 
rsu::..I' 0212 ·' 20 <,ii 
fSHIC 0.d 5 N lOIH 2315 
fl tR11L<.HI· 0 J);ll' i~ 17:311 1097 1 )60 H41} 1.518 2174 2188 
FIYPS Tl 0003 14 5H 
fUNC OfJ89 v 4468f 
FUNSY•H.; 0216 rl 20 911 2318 
FlJSi::KCuOt 0020 N 13 8# 
rllflKcUI' 0213 II 20611 
f X LliK fJCf.7 l 276911 27'H 
FXL:Ri< O!Jl4 l 2761 ?764 281) 2tll'Jll 
fXlNl'<r, 0874 v 444511 
fX Kf:,.O OU\ 5 L 275211 ?7')6 
fX Kt 1-'ll UK OCC4 l 275'J 276/H 
GCil'O Oi<Cb L 2't 80 2487 ? 5 Od ii 
GUt..I tJ 02q5 l 14q93 
GO XIUS Oi.llC l 1439 144l/I 1':>17 152 Qt; 

GX! 02CB l 1443 1't4'1 14471J 1 :>21 1522 152511 
li AS ti Ou4B v 441311 
HASHL OfJl,f v 441H 
ttAS!'St:L> Ol:lr.6 v 451711 
HL:. OL60 l 293() 2'J'.1Jk 
HrlD I{ 01\Ji. L 2441 244 .Jd 
HU..HL X J 08'h. v 44904' 
Il'.kt;; K 1. S ooo;.; v 36 3 9# 
1HHEAK11' Qt) fl(. v 361811 
lOdlUGl..S 0.J86 v 3646, 
.l.Oi:!'UG.LP 0384 v 36't'.Jll 
IU IV Illt.CS i) 0 02 v 3633# 
lOLVlUdl' 0000 v 361211 
lt:IH 0269 l 121 'J 1381 1412~ 
llNTi:K1Wl·TS 0014 v 3642# 
lllfU.Ji .. 0178 l 12 l 8# 1218 1242 
lNLRPllC~ I 0'Jf., v 4561# 
J.NUlSP 0622 v 422H 



LI' fM l\!>Mb6 l. l SulJRct: sui>.~Bt. PllGE 120 

Hlt'O () btl l \I 445'>b 
INrfJrLli fll11L v L,7 61,/I 
J.Nlf 004.:: l ')6 '.i 'H9 l (J 0 j (• 

J.Ntft\:i::if 00 I it L 2751 ;>765 21·u ?321311 
INHl'll 0417 v 1017 1070 3fl40 3 tl4:. 41 5 7 .1 
IN ll llh 0:;1, 0 v 10 )j 41 j 111 41 GO 

.1.Ni.TU!l,. 04Pu \/ 1018 194 () 41 fl61 418tl 
INU1'4A::io.CS 000-\ v 361H 
INUM,\SI\ 11' 0008 II 3636N 
J.N SIJP Ill 00 l 126:> 127611 
IN P'L~v 062 3 v 42?4N 
IUAllX T" oco~ u 262/t 1~40 

!OAUXOt) T Ou06 N 2631 1~36 

JIJ(,();d.1'l 0001 N 25 &H 277~ COPYRIGHT© 1981.1982. 1383 
lUL'J.iflll r 0002 N 25 9!# 278!1 
.lOL!H1S r 0000 N 25111 216·1 DIGITAL RESEARCH 
tUr-LtJ';H oooc N 2 6911 272 301# 302 P.O. BOX 579 
IIJLlS I 0004 N 26U 2791/ 
.WLIS IS T 0003 t~ t.6011 l54J PACIFIC GROV£, CA 93)50 
lUl'[iLLOI: ~ 0000 u 2 701/ 293# 

SER.# IUht:.o ()ll 0.\ N 26H 2 SU 
i:OSLS fJJfl<: v 1034 IG60 364H 
10 '.:>ll!l '.:>K 0009 u 266• 28H 
11J:. rr ~b80 v lOB 1059 36431/ 
10 S I 1\ Tl T :H: 000!1 ti 265q 
lUSW!TCH 0007 N 26411 
.lUVf{1'L >IC:. OJ12 v 36'tU 
IUVIH·f,.J I' 0010 v 364 ON 
lU•rn 11 t IJO Oti hi Z6&/I <:IJ!.lll 
HHACfCS 0006 v 36'15# 
llRllLtiP !JOr.4 v 36Hk 
JO::i fl'Hf l 231)3 2j2J# 2J24 l J21 
ltlO/'lt{t Oil 6C L 21l4 9# 2tl71 
UlllN:.'i :J07f l 2B51 285 )Ii 
lBBf~XT 0 ')p. 9 l 284 9 2071# 
LtluNll:I\ ODAE l 286L 2865 2867/J 
lBbl!:H ()[JJ\9 l 2863 286611 
l6Lr1Kt 00?.tl L 2816~ 2837 
LRrNU 004[ L 2832 2fl4IH 
LIH-NO 8 U 0049 l 281b 2839# 
Lil a OH!- i)i);>6 L 283U 283J 
Ll.li 0086 v 387111 
Ltblt.N OOOA N 96511 
LOLF 1);102 L 2417 24?511 
lOCNf OllflF v 461 711 
L00U I lln06 l 255" l'56!l <: 5 91 2b:Hil 2701 L 114 Zl'tL l.321 21l3il 2932 
LOlAll 0273 v 2469 2477 260't 2635 2657 2669 2690 2807 2830 2834 

?84 7 2891 H 0'111 
LO I A,lS ll 0 G1\A i'l 6 _j,f 2463 "1 OH 
LO I Alll 0008 II 217H 2H3 2484 ;> !:>4) 2579 2625 2112 
LOI Flt" oooc N 237411 2375 ;>5;>!> 2692 2978 2979 2992 2994 299<) 3027 

303'i 314L 
LO If S 1 KT OOOA N 237311 ?374 2:026 2965 2992 2997 3002 3013 3025 3038 

-



.~-, 

l.l'/M '\..lri~6 l • l )JUPCt: SIJI'. A% PtiGf::. 121 

LU 1 ll; 0()1;;: Ii ?J76~ n11 ? :if,j ? ~ tH: 26?9 2637 2641 
LO llLo'I 0011 r, ?37H 2 4 ll '.i 2'.,'J'.> 2o.'O ?t>4fl 2~66 2636 ?74'> 2 ll] 7 2~H 

2td7 2H71 
LO I M;~X OOIJ't N 2:,101 2J 71 24hi. 2 .. '32 ?614 2010 2611 26la 2662 ;> 680 
LO 1111 r~ 0Gu2 N ?3,,'H 2 j 7l} 21t:H 2 '.;? <i 2 601 260'.l 2611 2(,] 2 :nn 2660 

:C.66 l 26 /.:. 2 6 no 2 of< J 26<lJ 26il4 2d57 
LO I PIJ 0006 " 7:171,y ?J 7/_ 24HJ 2~B ?626 20..0 3184 
Lill ) I t.k T :ic no ll 2J6lH 2 }6 'J ?~ 21 2 54'.l 2563 2 :>82 2'>86 260J 26 29 2659 COPYR.GHT © 19Cl. 1982, 1983 

2663 7063 ? ,,64 2 () 71 ? 6 72 267L 2684 269.j £.695 2 775 
2781 ?841 2:J 70 2 ;j') 3 2'l 8'1 2991 3024 30H 3200 3l55 DIGITAL RESEARCH 

LD IT YP i: llU Oi: ll 2H':>ll .'.H6 ? ~24 2 '> :.1 Z~H 2b09 28 32 21l36 2114'1 2 B50 P. 0. BOX 579 
Lf GOOA II 834il 
Lt-11Rt fl(,;; 0 l 26'Li.ll 214'> PACIFIC GROVE, CA 93950 
LF i~X I OC'J9 l 26'12 ?691 ? 74~ t 
LGM01<l l)b[)f l. 26Hil 264b SER.# 
LL1,f.X I 01fri) l 2l31 ?648~ 
Ll fjf(J 0110 v 1,59 8# 
LHl Our:~ l 2888 ?8'Jltf 
LNUTbJl f)l.)04 L 28 7 S ?dflO!I 
LU t.D 0'J00 L b90 2.>h 2Jf!6 2400.~ 
LUJillt Tl 091)[> I.. 1384 239011 
LUL ~LF uw.; 0 lilG l. 121 5 1251 12 54 1260 1264N 
LUl.l'l.UI OcffO v 45701 
LUC1<'111<X ooa:. v 31l 791f 
LULKRllLJT i) 'lO 7 v 45801 
LflLK~il1...Ll Ooi'2 v 4558f 
UJLKSI' Oilf 0 v 4556# 
LUCl<'lJNLU(,I< 08F4 v 45601f 
LfJUl:lUHO OHO v 2il29 za n ?84, ;> (17') 41031 
UJ:JilAS._1> OHC v 2840::: 2JH l<Jl<- LH'i 4092# 
LUU(JI,~ tli OH9 " 2415 2419 24 87 4099* 
LULlObi<. ri 1rn v 245 3 ?45'1 2H4 H'IO 3196 4101' 
LOUO:·i~ 0 lf j v 243J 2513 275;, 2163 279J l980 3005 41071 
LUllt;..l f Oi:A4 l 2442 26 ~ 9 289J 2')'.>U 
LlllJfl.1\ Oif.2 v ?425 2434 2454 3 'l6 7 3124 40951' 
LDOt-lr I Y Ol~C v 2456 21l fl 1 4Hd 
LODf..t.Xi<tL OHf- v 2517 :>75 3 2763 ?l'h 4105' 
LUUFl>'U:l.l a 1 r: l v 25lb 2/6 2 4106# 
l!JU(jkQUI' n..:~ 2 L ?.694 2'l5H 301 '> 
LU Ill :HJ I" I\ OH6 v 2444 2964 ~01~ 409611 
LOUl.uYI ~ OH:t.; v 2':>15 215(; 410H 
LUOL51r<. 0 tr\A v 2898 Z924 4 091 /,! 

LUUNL:.l r Oll~t v 2476 2486 2:.% 260S 2b36 2658 2670 2691 2806 21l31 
2aJ5 284tl 40 93# 

LllllNkt<-5 Olf 8 v 2606 2619 266') ?676 268'> 4097' 
LUU PU 01( 0 v 2416 2417 2419 2418 24 fl3 2:.104 2'>33 2623 2626 2888 

2892 ]<'.4S 409H 
L fJ lHHLi 01p8 v 2896 2 '.ll '} 40'JUll 
LUDlJ;,t1( 0 l £,>\ v 2451 2462 2'.JJj JU2 3195 41001 
LUGF!I S G850 v 441611 
LRt: T 080D v 437611 
LSLSd; 005.) v 3615.Y 
LSrll\GS 00'.i.i. v 2'J4'.l 16] 6 fi 



Cl'//-: 11.:.liol:i I. 1 ~OUHC!': 5Ui'.,...J& P.\GE 122 

LSU!iu: 0(.36 L 2671~ ?Cl6 
LSLNXT Iii.. 7't L 2671 2&!io'I 
LSM(1.<I: OC.10 l 265 S.'I 2666 
LSNtxl OC;>,. l 265~ 2 {,(, 2 2l6Sµ 
LSIJf.-<;._ T OC.56 V ?944 3t. 1 411 
LS1<C!.1:u Otl5t v Z<,41 361 ".7 
LSIWr-l'Sl:T 005C v 2'H6 361711 
LSSP 0()!>6 v 29'37 361 3# 
LSl!Clf-ij Otlf. 0 ti 2481 2't02 ? 'iOl Jbfld' 36 ll 
ll 1'1 0.}9~ l 2612 lb 1411 
Lr rat ()U.7 l 2617 ~6) 'J:I 
LI 1101(i: O"'B l 26071# 2620 
LI M:X f Oilt.d L 2607 260U ?620# 

LI ::i!'1Ul ocos l 2630 2653# COPYRiGHT © 1981.1982.1983 
HU-Li:ll 0006 ;1 71 H 
HAt-1'1.'.llJ 0000 t• 110# 711 DIGITAL RESEARCH 
HA1·S .. T 0002 N HU 112 P.O. BOX 579 
MAl-Sll\i{T O!i04 N 712# 713 
KAll.frL Iv OilO'J v 4541.f PACIFIC GROVE, i.A 93950 
!'IAKEXrli' OdJJ v 438U SER.# 1111 l J!i76 v 3 ll4 1tl 
l'IAXl\LL OiHW v H2H 
MDLlN OOOA N 6451 
l'IOUL 0058 'II 382!>1 
HtM 0003 N 88# 216 2.17 218 219 220 631 398.~ 3986 3981 

3980 398') 3990 4021 4028 4029 
..ttl1Ca I 0640 v 4247# 
Hf:M"'UIJ ()(JI 0 t• 1041 176811 
HE MMO~lu l l 0004 N 981 
lltt"Sl':i 064 l v 31390 4250# 
ll!"COIJI- 0004 N 61!4" 2':>42. 2S4ft 257cl 2112 3240 3241 
f.IFL 00.SA v 38?6# 
11fl..0Al) 0001 N 61ld 2434 25 35 l625 2112 JL40 3241 
Mft't1Lti~ nuo4 N 698# 
11f l'f:l PIJ il002 N 69H 69U 
l'lf-Pfl:> I o\K I 0000 ti 696{1 697 
Hf !>lf><Ko:. OOOl N 66.lM L544 2712 3240 3241 
MfUO.iO,R Y 0040 14 688,Y 
Ml.l: Ni; l 1·i 0004 •• 642.f 643 653 
MLHll( 0000 N 640,f 641 651 
HMP Ou4C v 3814# 
MUUt;/,fHY 0000 N 24311 244 
MO!HNIT 0004 (~ 244# £4!; 1039 
11UOLtN 0008 ,. 245# 
kUulJL I: MAI• 0046 v 1042 lli46 10 50 ll5:S 1261 3801# 
KUOUlt I ,~Ht' 0000 :~ 1272 3759.J 
tll'uflACS 0008 N 6751# 617 
KPlll!::'~ OOOA r~ 61111 
HPi!Mt.K 0004 N 67H 6 74 
Mt'ttMl,J 0002 ti 6 7 Zit 673 
Ml'lH'OAUI( 0006 

"' 
67411 67':> 

HPl>SI Ju{f 0000 ii 67U 672 
HPL IS J 00(16 N 643# 644 654 

111111 - ·~-21 ..... ,f-ii liliiliiii ..... ~ ~ ~ ~-~~ ~ ~ ~ ~ ~ ~ ,.. ii ~ 



- - - - - -
CP II' ,\ Si'CS0 l • I S'1URCi.:: SUP. ,.a:.. Pll :it 123 

l'll'N 0;)00 ,., 6 'H (:.o ;- 7~ I l) l'.> J 4 ?'J Ul?9 2~ ~'} L7 04 ~ 10'> 3H'.d 
l'ISf-U.r,::; 0006 N 65 411 )2 '.Jc) 

14 Su Si' 'I 0 ;,,: G I/ 42 7 !> 47d., I 
kSLl:::.t; IH 0 0(14 H 65H 
MSL1HK 0000 ii 65111 32]4 ]2 31 
llSl'IAIJ 0 O'lB N 6 5,,,, 
i~SSlflU 0002 .. 65 211 213'1 ?1 ?1 3243 324'1 
llS I A1<1 OOIJ.1. N 641' 64.1. 6 5<.' 
l'IULfUil 0 !J 'J<t I/ 4't8U COPYRIGHT© 1981. 1982, 1983 
.'1lJL Tl,IJii (}bl !J I/ 431b/I 
MlJLl$L:L Otl 2 C v 4 39111 DIGIT Al RESEARCH 
MU r.u St IJ 00011 t1 6't4N 64'> 6~'..> P. 0. BOX 579 
rlX l 0 'Jfd: l 2316 23 ?.Of! 

PACIFIC GROVE, CA 93950 MXIJ TS!< t.11 rlll74 v 4()7; 476 3/t '111& 
MXUlSK .;Pu Otl <J 0 v 4174# 

SER.# MXLIJfl!lwfl 019'1 v 3!J46 407 1t# 4/J83 
I-IXL[),'., il ;..~ P !l (1 J IJ 0 v 2413 2953 408211 
Nl!UM Ol:!U L 2940 294.1.11 
N~OO o oe u l 1042 104611 
NCLll nu49 v 3811# 
NL IO OO'l9 l 1 il46 I 05 011 
NL l Out: V 008'> v 1067 106'1 38 75 N 
liC M !JC II td~ '.J61.4 L 200 311 2014 
llLNS 0047 v 3809/I 
NCUNlll:V 0083 v 106 7 1071 lll 10 3il7H 
NO cl .MS OOOE N 338 j 3't0U 
Nlll'tlCH 7 OO'll v 388411 
llt:I 0007 N 9d 40fl0 4001 40'l2 t,UOJ 4 004 4005 
Nt frt:•. 0 l 7fi L 1171 1214 ll2U 
••ti '1ull 0030 N 1256 178511 
NE I MU IJ t.. I l 0040 ft l OLii 1L54 
NfLA(;S 004A ., 38121i 
NlhP 0262 L 1275 L:iilO l 't Of># 
l~LUI-' %fl 6 L 2008 ZOO'l 2011" 
NL!>l 004& v 3810# 
/lL!>fOcli 0084 v 1069 3874# 
1moLL 111~ l 338'> 3Jfl'JN 
NO Ur 0387 L 1653 1657 1660 
NUl:S Ol.70 l 293'> 29Hll 
NULUilllf- 'JdP.C l 2623 2626// 
NOl'Ri-JL Oa4t l 1963 l 'l6 fl N 
NUOM 0490 L 1111 l 7 Ai.l .1 
ND SI>: I 0120 L 114 4 l l 5ll:I 
l\llJIAUX!N .J2f '> L 15 3 'J 15 42;J 
NU I AUXUU I OLEl:l l 1535 1S3iH 
NUI CM1U oc,o 2 L 19}] l91ll J '>4fH 
hlJICUNlN 020 5 l 152 6 1S?.9~ 
NO I CUl~dlJ f OLJlf L 1511 151 oll 
Nlllf.UN:.fS Ol1d L 148:> i:;uu 
l~U If l (l5f4 l 1920 19?.H 
Nfllt-2 OSH l 19?4 1 9:>iH 
NOIFJ 0Sfti L 193i 193d# 
NIJIF5 OlFll l 1316 132 61! 



CPI M i-. J~~ li6 l. J SJURCf: :.oi' .tdt> P~ GE 124 

ri!HLL::. 1 riur 021:1 L 1530 1'.>H.f 
1.U llufcil f),j 2 l L 2~H 25 1 6 2 541 '! i ~ 7 't 4 

NU I J Ull MUUf fl c (;.j L 2t>Bl ?6<JH 
NP 1tl l•K [J 7 6 9 L ?f\88 /11')~~ 

1'tl< :it' one 1 L 1O'l2 ~ 1 [i l 4 
NSLA'/t '.) 004L v .id I 5 # 
NSH' 0161 L 118.J l lll6# 
NIAIL Od'lB L 2209 22:>11 
NILOv Oti04 v 4J6<.t# 
iiX111 Oli.17 L 1050 1 O'.. '.> ll 
lllX IOSf-lJh(,) oooc N 21211 302./ 
tJt- i- Sc I V 06(') v 4S3U 
UK r·Uiff 019!; L 1217 124() 12.Hll 

COPYRIGHT© 1981. 1982, 1983 UlllPIYt't Odl 'J v 4386~ 

OPt tic 'l I 0i3f' L v 456911 DIGITAL RESEARCH 
UPlffr'lll rp, nr. v 4 j6<J!t 
OP Lf·!,1J·1 X 008LI v 3880~ P. 0. BOX 579 
UPUllW1JJ O'l !15 v 4~ 7 91) PACIFIC GROVE, CA 93950 
OP i.:tlVtl. ooirn v 381 &.~ 
OSJ.f 0206 l 1329 133H l '14 1 1 ~O I l ') 14 l 519 1528 15JJ l 656 t 151 SER.# 

1772 1974 ?091 ?Ol6 2138 2175 2189 2231 2313 2321 
2414 2497 256i 2 5'15 262fl 2644 2130 2954 3070 3088 
312:> 3176 32 0) 3249 H82 3490 

USlNI OGUi N 5 4'I 55 1(J7!:1 1079 1093 1098 1362 3642 
us ~u, 0040 v 319711 
O!i.VEktllJM IJ07C v 1426 J!J5~11 3d6Ull 
UVtRcfil 0277 l 1391 14?41/ 
Uwr.t::Ul\JH OOBC v 361Hil 
I' All01<J 0021 N 390# 3 9 l 
PAl.KdlUU;T 08Al v 44'l611 
PAKaMtltHSLGMEhT 11')n v 4626,, 
PAklu 080C v 4374# 
PAI; St c..H !Ji~ff l IJR 7 3t'.7 0 ·1 
PAICt. 1 iEf L 15')8 35 l ')# 

PB L BuJ I 0879 v 444U 
PLufVlPTI< 0002 N 18 tJI# 1 R 'J 3..>0_j 
PCllFL1':1P l r\ 0000 ii 18111 788 1302 
PCbldl 0004 N 1R91/ 
PC l'.11 0001 N 43611 
PC•,CILC 0008 ·~ 41911 
PCliCIUJ 0080 N 441# 
Pl.hCfL:, 0002 N 437il 
PLi"OU OOl!l N JB511 JJl6 l 'll 9 1 :.121 l 9l:i 1935 1939 
PU1J:(L11J T 0004 N 4361/. 
PC1iR::.X 0300 N 4421/. 
PCrlS 0020 H Jfl 'J# ..>'3 0 144'J 1 b6il 1 d27 
PCONM!Ju~ 0022 N 39H 392 
PO~IJUf( 08.H v 44994' 
l'OLN I OH'lO v 4486.t 
PU lb· OOJO Ii Si.1/t 776 Iii O!:. 
PU ~i' 0012 !'I 33011 381 1664 11:120 2154 2281 2452 
Pti(M:;r; 0 )6 0 v 4641 464 711 
Pfdflt>l dOOO N 4J111 



- - -
t..1', ,~ t• :):Hsf, I • 1 .'i JtJ;'lLt:: 5Ut'.,,q:, PH,;: 125 

t'f;1( I I ~L 0 l flO II 4? .. :t 
PH.ti J LU~ l:!l:( r I) of.Ci ti 4? 111 
l'!-L I LL ooa c •• 42H 1j5 J l 'J CH llfll 211 j ..'.1% 21'10 _jO')~ 

l'H.:IL!J 04!)0 N 42uU UH 210:> 2 l !)') 
PfUSl\U; ? :)() 0 •• 4 ~ •j ~ 2.J') j 

I'!-" ti I' 0 ,j() 2 

"' 
4Jo1 135') 2173 

Pf Kt .rn11L Oil04 ,; 4 l711 4161 
PFLt<1, 0006 ~ 'j 77,y J 1 iJ 135'1 I f, 12 16 36 1il1 3 190tl 2li93 2101 2104 COPYRiGHT © 1981, 1982, 1983 

2106 ?109 ? I 73 ? 1fl2 2185 2 lf!6 21'}0 30'15 DIGITAL RESEARCH 
j>f,j 0 'I ~l L l 1709 2040 i 06~ zj,U,Y 
Pff'.[f;:1p 1002 l 3 30 d n:;u 3 .i6'.L7 P. 0. BOX 579 
Pf l.li{!I 11)6 8 L JJl 2 33 )j B 1.1 3 31 ') 3320 331-'l* 3337 3353 3Hl PACIFIC GROVE, CA 93:l50 
l't- ii')L I L5 101'0 •• 42 il ~ Io 3'J 21 'Jl 2 l '14 
l'f IHlK•lll 4000 " 430~ SER.# 
Pfr.11ur IU05 L 3 35 6 3 J5 j 3 361 Ii 
t'h'lJKf: llOOd r: 41tlil 
Pt- tu•,. 004 0 N 42U 
PFKt5UU;<Ll 002tl N PUii 
l'FC.Y', •JOO 1 I; 41 '..Y I 3r; 9 21 H 4161 
i>i-1n.1Lc OOJO l; 41411 ldU 
l'f J t:,1PK ti I' 0!00 '~ .. 2 )# 1359 lo 3~ 2173 2181 2184 
PHYM5i< 0 ij c 8 v 45B# 
l'HYlkr 0870 v 4433' 
PHYS hr- ouc 7 v 453.:'.# 
PLi..SltJC'J ... OU77 v 444011 
PLUS,"\ OJ I 4 ,. 31llll Jfjj ?914 3131 3196 
l'L rn:< 0000 N .H ~Ii _j74 l UU<: 214 7 2 738 3168 3221 
I'll{ 006£ v 3B4H 
Pl5T 0024 N HU j9 3 lU 12 1456 l 821l 1832 
l'LUS"K OOE:i N 38 311 H4 2913 jljj 3195 
PMU~ 0016 N 384f 38~ 1091 2130 2133 2S02 2502 2S04 2727 3?H 
Pt•Mlt riuou u 37611 H9 loH 3ld7 3187 
PrrnM::>Jl OOCB ;j 5(,. 51 52 H9 611 1 B17 
l'P•.f~t:Nf OOE N 38 ti# Jll ·~ 2 169 2170 
PP K f I :l02C N j9 311 J'J4 
Pl'!< f(JK 0005 l1 316~ 311 ?'Jfl'l 
PKUIAK 0/lt. 5 L 2.'.Z'J 2L.lH '?242 ?245 2l48 22'>2 2l54 2260 2263 2282 

220J 
PRLS:: 0957 l 2274 ?;>qJ ?21l'L1 
l'KLIJ:)I' O'l48 L 17H 2L15# 
PR t.. t ~ v () 9?') L 225 7 221o!I 
PKU5Kl 0930 l 2278 ?t82!1 
l'R t l 0 'JZj l 2.:61 2L71# 
PkrCu Or15 0 v 4700.f 
PRl-CJl OA65 v 470211 
l'lfr l L;j;, 1 na.= o l l 'l6 5 ?251:J/I 
Pf<1·X 0114<l v 46'lo# 
Pf<P l 0A5A v 46'19# 
PR ;,J 0'176 L 2297 2<:9'H 
Pl{ r, rtt'i 0974 L ?25') 22 llo 2.: 9q ¥ 
PK 1,u,, ouoc l 224(J 2243 ?246 22'JON 
PK PlltJ~K. 0936 l 2277 22.7'1/i 
I' I{ .t fiB f' 8 l 2216 2218 ~ 



Cl'/M ~:.~en 1 • 1 SJUPi;E; SU?. Ml6 P~.GE IZ6 

l'R .<I O-Jbr L 24:11 £.C'}5 ~ 2jf).:. 

PK ::.1 IU21 l 3307 '!V)<j; 

PRS2 lil'>3 L 3:ll li 3.>'.'Zh 
l'R.'d ] (i54 L B17 JJ?l 33241 
l'RS4 1070 L 3327 B2!l 333111 
PR S5 I IJ il 0 l 3331 Jj15 3B& 3.HIH 
l'RS5J I Oil l l 3349 13'> 1 ii 
PR S!l lOBi: L Jj4 l J.l51 Jj5l 3J~Si! 

PR l lilt: fhlil'J L 166\l '24tH 
PR I YI' O'H 0 l 2262 22'1111 
PKIJSLlt 0':;<:'4 L 2i65 2L70 U.7H 
PRvPu~ Oilf''J v 4!>6btl 
PSt.JilWf.I I 01)09 N 41 Ot 
PSLK.<ll..M 002t II 3H# 395 COPYRiGHT © 1981, 1982. 1983 
PSUtl•1 Y 000..:: f' 40J.f 
PSUll 0006 N 4071! DIGITAL RESEARCH 
PSfL.;<;.H. J T ilOOS N 40'J# f'. 0. BOX 579 
l'SN(J 0001 ,; 401U 
l'Sl'OLL 0001 N 41)L# PACIFiC GROVE, l:A 93950 
P Sii.lJii 0000 N 40U 2'.iOll 4159 

SER.# PSSI t:t:I' 0005 N 40611 
PS'.>W•\I' 0003 N 'i04# 
pssn:r: OOOA N 41U 
PS It l 0004 N 375# H6 290!1 
I'S If l<h 0004 N 405# 
Pl lliUAll 0002 N 37"'9 37~ ?7 20 3122 3148 3149 3150 3151 3152 '.H53 

3154 315!) 3157 3ll2 3211 3214 3215 3217 
i'IKt.H 0019 N 386# .>fl 1 
PUUA 0010 N 37')# 380 1020 113'J 1945 1960 289't 2901 
PUL 005C v 1796 1802 2146 2147 273!. 2731 3166 3160 3220 1222 

3827# 
PUSl:.k 0013 N J81# J82 166) 1021 lil67 1888 2156 2270 H50 
PWAIT OOlA ll 3871 38H 
PWHOUt 0800 v 454">• 
l'W!>CKJCf; OOZE N 3~51 

f.IBUF OOlA N 539# 54U 
l.lDLb• OulC N 540'-
IJDt.1 0012 N 5H# 536 
QflH:V 0040 N 55U 
i.lF hlllt 0004 i'I SH,f 
i.lf-i~hl' 0002 14 54~# 4076 4765 
Ql-LAuS 0004 II 53lfl 532 176!> H87 
QFMX OOCl H 54411' 4fJ76 4765 
1.ifkPL 0 02 0 I~ 5'lOI 34R7 
QI- rt SP IJOOS N 51t l.ll 1765 
l.lf-T Alll t 0010 N 54 9# 
t.lllfJj\ 0000 N 52 ti# Sl9 
I.ILK 0074 v 3846;f 
,JMAIJ 0060 v 363011 
QM!)GC'll 0016 N 537# ~36 

QM:SGLt1l 0 () Cii: " 5Bfl 534 
Ql'ISGOIJI 0018 N 536# 53 '} 
QNAl'.1: 0()06 N 53LI 5]j 

~ ~ ,-mg ~ ~ ~ f J] ~ ~. -- -~ ~ ~--11111 ""'"'1 



- - ... - - - -
I.I' Ir. :'\. .:> .'-:B6 I • I '.> 'JlHLU StJ?.»3i, f ,\GE 1L7 

(JNi.~;:,l L oona :i ~ 1 j~ ~33 ~ 713 1/4) 175U 1413 
1.,NLf OOOL N 52-H J 11) 

liNMSG~ 0 \Jl 0 ;; 'JH~ ~3!.> 
QNIJ Oll 14 i'I 5]b!I ~ 17 
,.UKC 01Jr1J ii 5 3(J;I 5 31 
1.jl'bfUt·r1' 11{ Ouf16 i·I 'J76'1 ',,1"/ 
(}l'CtLL::. no '1 o N 'J 7 £.II 'J7J 
-IP11LUJ 0010 t~ '.> 7 UIJ COPYRIGHT© 1981. 1982, 1983 
,.p.,r._4f'IL l)()(lil ii 57H ')7 d 1144 72'l5 DIGIT Al RESEARCH ..ii' t; r-.L 1 OOfll N 57 .H ') 74 
tll't.Nr.~GS 00()4 N 5bN ;,, 16 P. 0. BOX 579 
I.II' ll f1t. O Li R 0002 N 57411 575 1764 Hib PACIFIC GROVE, CA 93950 (JS I' P 0649 v 4250 42'i'H 
QULS If( 0':1[£: v U86 23l'H SER.# 
1.!Ul 005E v 3112 8' 
RCiJlJNI J913 v H02H 
iUJ l SI o er- r: l 2994 2 9'lo II 
1WAC;1't Or JO l 300\l 301J1 
KU!J J iO·l ll(, O!l l 0 v 4378H 
IWFlHSI ou:5 L 2969 2'J7 j 299JI/ 3040 
iW 1n!HI;. 01- flB l 2997 JOOON 
K01d :J f-? I' L 3010 lOlLll 
KDk4 Of65 l 3033 30)511 
REL 0 l> Oil 21 v 43921 
Rt(.1U1t<Lll I AeU: 0 (j[)t' v 455111 
Rt ~t-L OtiOf v 437711 
Rf ICLll 0468 L 1758# 1167 1773 
xt llJ1lNSl:L ono v 46294' 
Rl IJG OtlOO v 4 360# 
RL,.; 0068 v 1138 1358 1447 1612 1662 1819 1886 "1907 195') 2100 

215J 2167 218<'. 2.!H 2;:69 2L80 U9U LJOl 2449 2501 
309't 38401/ 

RMf o ':l nu v 4595f 
RMl'D I 07Dll L 2130 214'.># 
1W0i1SL 0';69 v 4641 464 9# 
IWDSK OB Ob v 'd66# 
RUfMS<; ona v 4641 465U 
ROuT~il.i, n Od 73 v 443'>1# 
Kl' Lt :d 116 .l L IJ~6 34)6!/ 
RPlfhk llf 3 L 3484 14Htl 34'Jl 3501 ii 
Kl'lh f l lf)A l H67 34'Hh 
R!it'!ltll IUN fll40 ii 7 7 71# 
RSl'UilK 0000 ii 76911 770 111 1086 1 Oll8 
RSPMU ooc0 N 17411 
kSl'Nl.Ui' Il:; 0004 .~ 77211 77 3 
kSI' 0 oorc l 10'!4 109'>11 
RSPPU 0010 N 7 l'Jll 776 1089 
RSPRLSi.:RVi:lJ Ou05 r• 77 )/I 
RSi'SUl\lVAK nonz N 77 u 77 L 
RSPSLi; 0042 II 10B4 103 7 179Bll 
RSl'SYSUJ\I [)000 '• 17011 
RS 1'101' 0000 " 76311 769 
RSl'UO.'\ Oil40 N 77611 171 



(;I' IM ,, ~ i186 1 • l ))U;..(Lf: SIJP. Ml6 PAGE t.!8 

k I;;, 0002 :J a I Ii 20-t 2 o~ 20& 2 07 206 lO'J .21 () 211 212 
192J 40-;u 4 0 31 4(j12 4013 40H 4035 4036 4037 4038 
403'J 4 04 () 404 l 4042 4U4J 4 044 4056 4051 

RI IH!Ull 0008 i~ lli4 0 316•tll 
iU i'1111Jiltl J ,)()02 N 97# 
RltH'lllSI' 003C I~ 3792/I 
IWbOU r 007f N tl 4 411 
RWfXS Oll60 v 4422'1 
SA IR l)J35 l 2542 2'.>4 J 2545# 2'>77 2579# 
SAl/f<ll: 0[)64 v 476111 
SAllU;OO OdOC v 454H 
SAVl.if' Qu.36 v 47541/ 
SAVf:XrLR 08011 v 4543# 
su-xs Ob6A v 4427/t 
SCL 0070 II 2119 2721 31U 314!1 3212 3844# COPYRIGHT © 1'381. 1982, 1983 
soi.11.:NI 02f3 L J3R8 1549// 
SDLfji 0J09 v 45841.' DIGITAL RESEARCH 
SOUd 0 0'Jt)3 v 458!>11 P. 0. BOX 579 
St: llPLli>. 0883 v 4456# 
SE ARl..llt.iH1Sc: OtHIO v 447411 PACIFIC GROVE, CA 93950 
St AKClfllUt SI OIJAl:l v 447 jf# 
St;.HCHL Oll8A II 446911 SER.# 
Sti>1H.,iWS1.:HO Otl 12 v 4380# 
SEL JUR 0J7i} v 444111# 
Ste Ti' T 08118 v 4S2H "~ 3'.> 
StLD.>K 087F v "452' 
SELM:)(; 098 7 v 't6"1 4655¥ 
Sl:KUH 03Hl L 1393 156111 
Sl:KlilL 003C v 100011 1571 
SE lr-Lll lOflA l 3326 3334 3 .... 4& 3.l6~H 3370 3]1 j 
Sl:l HO 1 1 OFO l 3368 337211 
StlFLll2 l OF5 l H71 3)7 Jli 
St l .~;l .X oaoc l 2510 2'.>32il 
Stl Ht T I OFd l 3366 337411 
Sf. I IWFL14C 0900 v 4572# 
StlcLLRI< 0976 v 462 3# 
SHt.LLSl 0924 v 462d! 
SH l AL Otl 7u l 1714 220411 
S IliGL t 0'112 v 4600f 
SK1PJMI' Oblf l 253H £59(} 
SU'. 0096 v 38901 
SPUOPO oono N 6 5 '111 660 
Sl'HHl'O oooz N 66011 661 
SPtlSlllKT 0004 N 661# 
SP SA Vt Ot13A v 431211 "75611 
SK LHIH SK 0048 v 1863 381311 
SkLHON 0013 l 2810 2Jl611 
SKClllllUP 0006 l ?. 8 01111 2813 
SS SkfG v 101 j 1152 ll'.i6 1183 l 9SB 2137 26't2 2128 3203 3247 

3480 
SS Si< Vt 0:3 l 8 v 4311 f 475)/1 
StJ I' 0001 N 861 199 21)1) %9 1101 1265 1398 1578 2335 3262 

342'> 3'U6 J•jl.] 3910 3931 3935 39611 J975 3978 39iJ2 



- - - - -
CP 1:1 A5'1 L(l l • I SJUflCE: SIJP.flll6 PAGE 129 

3991 191 J 39':H 3J'h 3'J 9b 4U l ll 40 l '.I 40'>0 4 051 4052 
4054 405:i 4061, 

.:iUPtRV lSIJll 1)1.)0ll v BH 
SUl-'l-UNC OL44 v l.!. 7 c; ua1J.v 
SUPP>'.UU 001)0 •• 3760~ 

:>UPMtJUiHJ OOlll N 96~ 
SY:>UAT 0006 v 9 fl 311 107 0 I OIJJ l lH l l 66 1 Hb 16 84 18 .Hl 1 'J4':1 1957 

2 4 '3'l 2470 2'J 06 3006 HB6 312d COPVRiGHT © 1981, 1982, 1983 
:iY St.H OOAO I/ 1247 3'.12 H 

DIGITAL RESEARCH SYSl-UNl. 0170 l 1200# )] l ll 1318 lHB 
r A tl 0009 ri 8 3J/I 3J98 3409 P. 0. BOX 579 
TPLSKCH OCFf l 2774 271JO 2798# 

PACIFIC GROVE, CA 93950 ltMPuJSK 005 0 v 381 7# 
HfKOi{I 0072 v 384 '># 

SER.# lHKDSPe 0659 v 4267 427'>11 
TICK ococ v 48389 
rll.KSl'f.K5El. 0051 v 1818# 
JLU(, OOOL v 4J6U 
TOO 00 71: v 1562 3865 ft 4591)11 
lUUDA Y OOh v 386611 
TnOfNT OJ05 l uo 9 155711 
JUOHH 0000 v 2240 3 86 711 
lUULUI 0005 N 5'H 1562 
ru1rnrn 0081 v 224J 38681 
JOOStC 0082 v 2246 3869' 
JP ACK 087U v 444H 
IRUE rfff N 45# 1257 1647 16'>8 1690 172tl 1730 1771 19H 1 !}42 

1963 l 'H 1 1973 2 088 2114 2165 2111 2419 2487 't301 
TR Yf.UUt. Ob20 L 2574 257H 
UH081LtN 015t N 5711 
UAO 0827 v 4 J97 4400# 
UAl 0320 v 4't00 440211 
UA2 08H v o\402 440411 
UAJ 0U39 v 4404 4406# 
UA4 083F v 4406 4408# 
Ul\5 084S v 4408 441011 
UllLROOf 0825 v 4397:Y 
UAX 0020 v 169011 
UBI' ~02C v 36'16# 
UBX 0022 v 3691.f 
UC UN!: Cb 006L v 2L34 2L!l9 2JOO 3719# 
ucx 0024 v 36929 
UOAllVLLtN 0019 H l61J3# 
UOASAVt 0'12 9 v 4621/I 
UOBLK 000[ v 367&# 
UDC NI ()QOC v 367711 
UUElllJl.,CS oosc: v Ht 6* 
UOtllUGtP 005C v Hl'>f 
UDtl .1.M 0066 v 3721# 
UDFPA~~WIJRU 0012 v 1661# 
UOI 0028 v 3694# 
UOlNSYS 0060 N 3663# 4H8 
UDNAUFST 0002 v 1672 lil41 2161 2920 3051 361U 3683 



CP/M ASM!l6 l. 1 SDUHE: SlJP.A!lo PAGE 130 

UllMl'StG 0004 v 1674 1844 2161 2 92 3 1052 3 O'l l 36-U.# 
UOPAf!.AN 0000 v 366 [j' 
uossi..v 0032 v 3699,f 
uox ()026 v 369.311 
UELOUl 0 I ?7 l 115 7 1162 .i" 
UtUUl 016 5 L 1185 11 8 ')!I 
UH R l 016E L 1192 1194# 
UI: R flt' OlfB L 13?1 1 3? 311 
UtkR.} one l I J4 4 134611 
UtKIHJH11CUE 0010 v 1670 1853 J 'J76 215a ](, 7911 
Ul:SSAV 004C v 370611 
Uft.nGSAV 0041: v 370711 COPYRiGHT © 1981. 1982. 1~83 
UFUNC 0006 v 1169 36731 
UINTrif 001& v 3687# DIGITAL RES£,\RCU 
urn I ILS 0050 v 2933 3709# P. 0. Bl'X 579 
UlNIIDS 0052 v 2926 3710# 
urn1 rts 0054 v 2927 2936 371U PAC If IC GROVE, (A 93g50 
UlNTrss 0056 v 2928 ?943 371211 SER.# UlNSYS 0060 v 1144 1164 1180 3117# 
Ull/ECllJRS 003tl v 3703# 
UTVEl..IURS2 OOH v 3705(1 
UltN 0100 N 56, 57 777 1156 1953 2481 2482 21198 2901 4186 
UL srccu 0064 v 312 Oft 
UMULtu.r 0011 v 3063 3065 3017 3680# 
UNi\NO~N 0000 N 47# 3851 4164 
uusc~ 0054 v 3 71 't#I 
UUSIP 0058 v 371H 
UPDC!H OOlA v 36821 
URtTStG 0030 v 1140 1171 1552 3495 H99 3698# 
USt:AKCl1A 0008 v 3675/J 
UScAi<CliAtlAS£ OOOA v 3676# 
USEAKCHL 0007 v 36741 
UStODSK 01\59 l 2457 ?460/t 
usrnusi< 0A64 l 2461 246jfJ 
USt:K 0000 N 8'.>!I 107 110 114 11:> 120 121 126 131 1)2 

138 lH 1'12 HS 149 1 S5 156 158 159 160 
16 2 16 J 16~ 165 167 168 169 170 l 7l 173 
17<t 175 l 76 178 180 183 189 190 193 

UHKlN rR Y OOFZ l 1033 1059 11091 
UStRRtlf' 022(: L 135H ?946 
USlRSlK 09CC v 227 j 2331# 
usrnLt:KflP.'\SS 0923 v 4611111 
USI 002A v 3695il 
USP OOlC v 3611!1# 
USi<CUOt 0880 v 445H 
USS OOH v 36891 
US 11\l-K SI' 0014 v 1154 1184 ?Bl :noo.-
US I ACK SS 0036 v 1152 1183 31021 
US1AfSAV 0061 v 371!1# 
UUNlJSt:ll 0040 v 132 8 37041# 
Ulrli<KSl ii OOZE v 1024 1151 1159 116 () 1179 1187 1333 1335 1339 13H 

l't 36 t ->dO 1560 1570 1695 2427 3299 3464 3494 3697' 
VtRSION 0078 v 385H 

\ 



CP/H AS,\lll6 1.1 Sfll.IRCE: SIJP.AR6 Pl GE 131 

VRc(;[JIW O<Jl5 V 46041i 
WFLA(j 090!: v 4)96.f 
Xl:llCX 0001 N 312# JlJ 
XLoOX 0003 u 313# 314 
XLUfUl\I(; 0000 N JIU Jl.t. 
XCrilcN 0005 N 3141 

cc jD I //l/t, YG? xc:; il2AL l 1504 150H 2.0 v. l Xlll.NI Oats v 438.l# • XtlO 0Al0 v 46B 4694# COPYR;GHT © 1981. 1982, 1983 
Xtll OA29 v 4H3 468'JM DIGITAL RESEARCH XH 09q5 v 4643 46591 
XI:) 09i\l I/ 4643 4b66# P. 0. BOX 579 
Xt I) 09C7 v 4643 467011 PACIFIC GROVE, CA 93950 XE/ 090C v 4643 46 7 4tt 
Xl:H 09Etl v 464J 467711 SER.# c_c-10 t.f Xi: ':I O'JFf v 46"3 468U 
Xl:l{RlIST 0946 v 464U 
Xl-l.tiKEi;.OUNLY O!l9f v H'Hf 
XFll OF3E l 2999 3020# 
XftR iJE02 l 29111 2980.¥ 
Xh:RN 01"66 l 3032 3036# 
XlUS 0006 N 91# 
XlUS-.f an.: l 1066 106d 136811 1460 1537 15H 15H 
XlUSl'lllil 0018 r~ 1053 1370 378U 
XlUSMOU!HT 0020 N IOU 1050 
ll; tWL I: NG Tlf ()015 N 4390f 



COPYRIGHT© 1981.1982, 1983 
. OIGI TAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, \.A 93350 

SER.# _____ _ 


