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I 
l 
3 
4 
5 
6 , 
I! 
'J 

lll 
11 
12 
H 
l't 
l'.> 
16 
lf 
1 !I 
l 'J 
LO 
21 
u_ 
[j 

24 
25 
26 
n 
Lii 
2'J 
jl) 

H 
32 
B 
H 
j5 

36 

- -
include cPvright.def 

i*••·················································· •• ; * 
; * 
; * 
•• ; . 
•• •• ; . 
'* '* •• •• 

Concurrent C~/H-86 V2.l 

Copyri1ht {c) 1982 

Otgltdl Research 
P.O.Uox 579 

Pacific Grove, Callforni~ 93950 

(40!1) 64'J-3896 
TWX 'H03605001 

;t All Infor~~tion contained in this source listing ls 
; . 
•• •• •• 

PROPRlflORY 

;• All rights reserved. No part of this document 
i* may be reproduced, transmitted, stored In a 
;t retriaval syst@mt or translated into any language 
;t or comp~ter language, in any form or by any means 
i* without the prior written permission of Digital 
;• Research, P.O Rox 579, Pacific Grove, California. 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• •• 
i* KT~ - MP/M-86 or CCP/K Real Time Monitor 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
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tP/M ASilb6 1.1 S'.lURCt: Rl14.A86 P•GE l 

.>7 
:;u ej eel I includu system.J~f 
JlJ ;••••••*·············································· 411 •• 
41 •• SYSTEM OcFiNITIONS 
't2 •• 
H , ..................................................... 
44 COPYR1GHT © 1981, 1982, 1983 
45 Ffff truP. equ Offffh 11alue of TRUE DIGITAL RESEARCH 46 oono false eQU 0 value of FALSE 
41 0000 unkno111n equ 0 value to be filled In P. 0. BOX 579 
411 0080 dskrecl equ 12H log. disk record Jen PACIFIC GROVE, CA 93950 4'1 = 0020 fcblen eQU 32 size of file control block 
!>II 0008 pnamsiz equ 8 size of process na•e SER.# 51 0008 qnamsiz equ pnatnsi z size of queue name 
!>Z 0008 fn4111stz eQU pnamst z size of file na•e 
S.i : 0003 ftypsiz equ 3 size of file type 
.!>4 OOEO osint equ 224 int vec for O.S. entry 
!>!> OOEl dP.bUiJint equ oslnt•l Int vec for debuggers 
56 0100 ulen equ OlOOh ; size of uda 
!> J 015[ u80871 en equ ulen • 9~ size of uda Nhen process uses 8087 
511 0030 pdlen equ 030h size ot Process Descriptor 
59 0005 todlen equ 5' .size of Time of Day struct 
1>0 0001 flag_ tick equ 1 flag 0 = tick flag 
ol 001'2 flaq_sec equ 2 flag 1 = second flag 
ol 0003 flag_min equ 3 flag 2 = minute flag 
63 OOAti ldtabsiz equ Oaah ; ldt11blen=l11 10 entries 
64 
6!> 0000 mpm equ f:tlse MP/M-86 or 
bb FfFf CCPlll equ l\Ol •P• CCP/11-86 
67 
68 0000 UCPM eq1.1 hlse CP/M-86 BOOS 
69 ft-Ff- UHPM equ Rot BCPM •ultt-process BOOS 
70 c 

11111111 ..... ~ ... .... ..... !iilmi iiiilii ..... ... ..... ~ ~ liiiiiiiil ~ ~ ~ 
li ___ a~ 
~ 
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71 
12 
73 
74 
1'> 
1fi 
11 
f!j 

H 
ll 11 
tl 1 
tll 
ll-1 
ll4 
tl~ 

tl6 
IH 
tll:l 
!l'l 
'Jtl 
'Ii 
"Jl. 
•n 
')4 
'l'> 
'lb 

91 
':ll:l 
':l':I 

lUtJ 
lUl 
102 
IU:i 
104 
lU'> 
lU6 
10 I 
lOB 
10':1 
110 
111 
112 
lU 
114 
11'> 
116 
111 
118 
119 
120 
121 
in 
123 

= 

0000 
0001 
0002 
0003 
0004 
000'> 
0006 
0007 

0001 
0002 
0004 
ocoa 
0010 
0020 
0040 

0002 

000'> 

000':1 
OOOA 

OOOF 
0010 

- -

eject I include modfunc.def 

;····················································· 
:• CCP/H-86 1 HP/~-86 Inter-Module Function Oefinitions 
;• 
; . 
•• ;• 

5a~e c~lling conventions as User programs 
except CX = function instead of Cl 

; . 
; . BX = 2nd parameter on entry 

(CH=~odule, Cl=function ~ in module) 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Module def inltions 

user equ 0 
sup eQU 1 
rtia eq1.1 2 
ruem eq1.1 3 
cto eQu 4 
bdus equ 5 
xios equ 6 
net equ 1 

; Bits that represent Present modules . ln •odule_•ap • 
sup111od_blt eQu OOlh 
rtm11od_bit equ 002h 
memmod_bit equ 004h 
bdosmod_bft eQu 008h 
clo11od_blt equ OlOh 
xiosmod_l>i t et:1u 020h 
netn10d_bi t eQu 040h 

; Supervisor F1.inctions 
; f _sysrese t eQu (user • OlOOh} • 0 
;t_conin equ (user • OlOOh} • 1 
f_conout eQu (user • OlOOh) + 2 

-
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COPYRIGHT© 1931.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# 

;f_rconirt equ (user • 0100h) + 3 ;supported Internally 
; f _rcono1.1t equ (user • 0100h} + 4 i1.1nder CCP/M 
t_lstout eQu (user • OlOOh) + 5 
;t_ra111conio eqL.1 (user • OlOOh) + 6 
; f _getiobyte eQu (user • UlOOh) • 1 
: f_setiobyte equ (user • 0100h} + 8 
f_con111rite eciu (user • OlOOh) + 9 
f_conread eQu (user • 0100h) • 10 
;f_constat eQu (user • OIOOh} .. 11 
;t_l>dosversion equ (user • 0100h} + 12 
;f _diskreset eQU (user • 0100h) + 13 
; f _di .sk s e 1 e c t eQu (user • 0100h) + 14 
f _fopen equ (user • 0100h} .. 15 
f _fclose eQU (user • 0100h} + 16 
;t_searchfirst eQu (user • 0100h) + 11 
;t_searcnriext equ (user • OlOOh) • 18 

- -



1..1' IM A:.rlV:i I. 1 !>OU 1tCC: kTh.A116 PAGE 4 

) "'t 

12~ ;f_fJ;dete <>QU (user * OlOIJh) .. I 9 
1.::1> 0014 f_fr"'adseq t.! tlll (user * UlUOh) .. 20 
i;u ;f_fwriteseq cqU (user * OlflOh) .. 21 
1.' H ;f_fmake <!QU (user * 0100h) t 22 
J L 'J if _frena,.e equ c ... ser * UIUOh) • 23 
130 ; f _logim1ector equ (user * OllJOh) t 24 
)j J r)()J 9 f_HtdefcJjsk eQU (user • 0100h) .. 2!> COPY~-GHT © 1981. 1982, 1983 
1.)2 OOJA f_setdma equ (user * OltlOh) .. 26 
LH ; f _get<Jllocvec E:'lU (user * 0100h) .. 27 OIGiTAL RESEARCH 
134 if_wrf tepr<>t~ct eQU (user * 0100h) .. 78 P. 0. BOX 579 
lJ~ ; f _<;etrov11ctur equ (user * OlOOh) .. 2 'J 

PACIFIC GROVE, CA 93950 Bo if_settiletittr eQu (user * OIOOh) .. 30 
1~1 ;t_getdpb equ (user * OIOOh) .. 31 
l.) >l 1)021) t _ u sere od,1 eqL.1 C "ser * 010%> .. 32 SER.# 
1.3 'J 0021 f _treadrcJm equ (user * OlOOh} .. 33 
14 n if_fwriterdm equ (user * 0100h} .. 34 
141 ; f _ti 1 e size eqll Cu ser • 0100h) ... 35 
l't 2 0024 f setrndf'ec e ::iu (user * OlOOh) .. 36 
14 "I if_resetdr{ve eQu (user * 0100h) .. H 
l't4 ;f_accessdf'ive equ Cu:>er * OlOOh) .. 3H 
l't ~ ; f _freedrive equ (user * OlOOh) .. 39 
h5 ; f _wr I tern dz ero equ (user * DlOOh) ... 40 
14' ;t_chain equ CL.Iser • OlOOh) .. 47 
l 'td 0032 f _callb ias equ CL.Iser • OJOOh) ... 50 
149 0033 f_setd:nab equ (user * 0100h) ... 51 
1 ~II ;f_getdma equ (user • OlVOh) .. 52 
l'.> I ;f_getmaxmem eQu ('-Iser * OlOOh) ... 53 
l '.>/ ;f_getubsmi1x111e111 eQu (user * OtOOh) .. 54 
B~~ ;t_allocmeu equ (user • 0100h) .. 55 
l'.:14 ;t_allocabsmem equ (user * 0100h) .. 56 
}j~ 0(J3'J f _freeme111 equ (user * OIOOh) ... 57 
1 ~6 003A t_freeall eqll (ll:>er * DlOOh} ... 58 
l::. I ;f_userhad eQu (user * 0100h) .. 59 
1 ~ ij 0061: f_delim equ C1.1ser * OIOOh) • 110 
1 ~ 'J OOBO f_malloc eqL.1 (user * 0100h) .. 128 
161) 0082 f _memfree equ (user * 0100h) ... 130 
161 ; f _polldev equ {1.1ser * 0100h) • 131 
lo<' OOA4 f _f lag.;af t eQL.I (user • OJOOh) ... 132 
ltd 008~ t _ fla·Jset eQu (user • 0100h) .. 133 
l .'..4 0086 f_qmo,ke equ (user • OlOOh) .. 134 
lo~ 0087 f_qopen eQu (user * 0100h} .. 135 
lt.h ; f _qdelete equ C1.1ser * OJOOh> ... 136 
16/ 008'J f_'lread equ (user * OlOOh) .. 137 
168 ll08A t_cqread eQu (user * OJOOh} .. 138 
l6'J 00811 f_qwrite eQu (user * 0100h) ... 139 
JIU 008C f _cq;irite equ (user * 0100h) ... 140 
]/ l ;t_delc1y equ (user * OlOOh) • lH 
1 u. '10ilc. f_Jisp'>tch eQu (user • 0100h) ... 142 
l/3 OOAf t - termin<1te equ (user * 0100h) • 14 3 
114 00')() f_createpr<>c equ (user * OlOOh) ... 144 
ll~ 0091 t _setprlor equ (user * 0100h) • 145 
111> 0092 f _conat tach equ (user * OlOOh) ... 146 

... 
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177 
118 11U'l3 f _cond1> t•,ch eriu (user • OJOOh) + 147 
l 1 'J if _setdetcon equ (user • OlUOh) + 148 
loll Ou'J~ f_conassi:in °"1U (u.s.er • 0100h) + 149 
18 I ;t_cltcmd equ (user • 0100h) + l '> 0 
lo<'. if_callrsp equ (user • 0100h) .. 151 
l fl OU9o f _,:>--1rsefi l ~n-J11e a q u {user • 010011) + 152 
Jd4 if_getJetcon \!QU {user • 0100h) .. 15 3 
1 IJ ~ if _sdat.:ddr l?QU {user • OIOOh) .. 154 
l ll6 ; f _timeofOdY cqu (user • 010011) + 155 
llP if_poaddress eQu {user • OlOOh) + 156 
ltHl ; t _abortµroces::. equ Cu.>er • UlUOh) .. 157 
1 b'J 009t f_lstatt .. ch .:.qu (user • 0100h) + 158 
I 'Jo OC'lF f_lstdet3ch eQu (user • OlOOh) + 159 
1 'J I ;t_setdetlst equ (user • UlUOh) + 160 
1 'r> if_clstattch -:;qu (user • 0100h) + 161 
l':H 001\2 t_cconattcn aQU (user • OlOOh) + 16? 
l 'J4 ; f _osvernu11 equ (user • OlUOh) .. 163 
l'J'.> ;t_qetdeflst equ {user • 0100h) + 164 COPYR:GHT 0 1981.1982, 1983 
l 'J6 

DIGITAL RESEARCH 1 'J f 
1 ';l lj internJl SlJP functions P. 0. BllX 579 
1 'J 'J IJ I Oli f _load equ (sup • OlOOh) + 10 

PACIFIC GROVE, LA 93950 ll!O 0101: f_cload eQu (5up • 0100h) + 14 
201 
202 SER.# 
20 J i Tn tern<d RIM functions 
l04 OLOJ t_intlaaset eqLJ (rt 111 • OlOOh) + j 

2U'.> 0212 f _sleep equ Crtm • 0100h) • 16 
201, 0213 f_wakeup eQu Crtm • OlOOh) + 19 
l01 O<:H f_flr1dpdna11e equ Crtm • OlOOh) • 20 
2Ull 021~ f _.sync equ (rt11 • OlOOh) + 21 
20'1 0216 f_unsync equ Crtm • 0100h) + 22 
210 OLt 1 f _no_,1Lort equ Crt11 * OlOOh) + 23 
211 02UI f -ok abort .!QU (rt• • OIOOh) + 24 
21 l 0<'19 f_tlo_abort_spec equ (rt111 * 0100h) + 25 
2H 
ll4 
21 '> ; J.nternc1l MEM functiotis 
:tl 6 OJOB f_,;h~re eQU (mem • OlOOh) + 8 
ll I 0,)0'J f_maualloc equ (mem • OlOOh) + 9 
21H 030a f _m.:.ufree equ (mem • OlOOh) + 10 
(l'J OJ Oil f _ml;,lloc equ Cm em • OIOOh) + 11 
2LU OJOC f _inlfree equ C111e111 • 0100h) + 12 
221 
2L2 
223 ; lntern'tl CIO functiotis 
l<'.4 O'tOl t_conprint equ (cio * OlOOh) • 14 
U5 0417 f_cioter111 ~QU (cio • OlOCih) • 23 
?26 0418 f_c{OSl<il equ Ccio * OlOOh) + £4 
ld 0'<02 f_rconin eQu Ccio • OlOOh) + 2 
Ufl 040J t_rconout e::iu Ccio • OlOOh) • 3 
2l'I 



;uo 
2.;l 

231 
2H 
l J'• 

n<;, ?fJ 
; Internal ROOS functions 

f_~dostPrw equ (bdos • UlUOh) + 45 

6 
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?".!~ 

2J6 
2H 
23H 
2 .l'l 
240 
24 l 
2'tL 
('d 
24'• 
24'.> 
?'tb 

0000 
()(,1)4 

()l)(JJ 

- -

~Jsct I include moJtab.def 

i****************··~·············•••t••··············· 
•* )efinition of Mo~ule Table ~ntry 
i• 

i••················*·································· 
n.'ld_entr,,. 
mo.1_init 
moJlen 

u 
mod_entry + award 
mod_init + d~ord 

-
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Z<t 7 
74!1 
249 
2'.>11 
2~1 

l'Jl. 
2'.d 
2? 4 
2?? 
2:>6 

2'.> 1 ooou 
?~~ 0001 
?':> 9 0002 
260 0()03 
?61 f)U04 
2ot' ouo~ 

2cd 00!)6 
;>.:, 4 OL07 
2o':> OOOIJ 
20 f 0009 
2t, I OOliA 
lid f)00b 
26'J oooc 
l/I) IJOOu 
271 
211 oooc 
27 i 
214 
2 (';) 
276 
211 
27!1 
279 
ZHU 
2ill 
21!2 
?83 
2U4 
?tl'.> 

2tl6 
lo 1 
?Utl 
2u'J 
29•1 
2'Jl 
2'J2 
2'H 
2'J4 
2'.I':> 
2'J6 
Z'J I 
2'Jll 
29'l 

2j~ct I incluJn xiosco.def 

i*******•*****•······································· 
l• XIJS function jump ldbl~ offsets 
l* 

:•···················································· 
if CC(Jm 

io_const 
lo_cvnin 
i·'>_conout 
io_llstst 
il)_lt st 
io_<.1uxin 
io_auxout 
lo_s;d Leh 
io_stat line 
io_sclJsk: 
io_re:irJ 
io write 
io_flush 
lo_polldev 

nxiosfuncs 
en Ji f 

if mµm 
io_const 
lo_cotiin 
io_conout 
io_list 
; l o_punch 
; io_reJder 
io_hom1e 
io_selasi< 
io settrk 
io_s1=tsec 
io_setdma 
io read 
io_o4ri te 
;fo_listst 
io_sect rclti 
io set Jm;;b 
;io_getsegt 
io_µolldev 
io_strtclk 
io_sloµclk 
io_m;;xconsvle 
io_rr.axlist 
io_selme111ory 
io_lJle 

-

"OU 
equ 
equ 
<!QU 

equ 
eQu 
t:4U 

equ 
eQu 
equ 
eQu 
e QU 
cqu 
equ 

equ 

CQU 
equ 
eQu 
equ 
eQu 
eQu 
equ 
equ 
eQu 
equ 
equ 
equ 
equ 
eQu 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
eQu 

0 
1 
2 
3 
4 
:I 

6 
l 
B 
9 
10 
11 
12 
13 

io_flush 

0 
1 
2 
3 
4 
5 
6 
l 
8 
9 
10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
£0 
21 
22 
23 

ifunc 50, direct 8105 
;can access io_funcs 0-6 

;not used 
;not used 

;not used 

;not used 

-
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JOU 
3U l 
30?. 
rn~ 

304 
3l!5 
'306 
JtJ I 
308 
3U'J 
j l IJ 

311 
31" 
3H 
314 
315 

OOOli 
0001 
OOOJ 
OUO'> 

-
io_fl<J!>h 
nxio!ifunc~ 

t:lhJi t 

2't 
io_flush 

- -

l* XIOS Par~meter Rlock for CALL XIOS functions 

•• 
i****•····~····*······································ 
xr.b_func equ 0 
iccL_cx e'IU word ptr xcb_func .. byte 
KCL dx equ .;ord µtr xcb_cx .. word 
xr.olen equ xcb_dK .. .,ord 

- - -
PA Gt 'l 
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)lfi 

311 
jJH 

31 'l 
3LU 
jd 

322 
:in 
lL4 0000 
32~ 0002 
3l'> 0003 
j<. I 
'1211 ft Fr 
31 'J f't'FL 
jjO OOff 
3Jl 

- -

dj.ct I include tl~.def 

;***************************************************** 

~· rorm~t of ~laG Tabl~ ~ntry 

fl J_;.i<1 equ word ptr 0 
fl<J_ignore .: qu byte ptr (flg_pd + word) 
fly}.,n equ flg_tgnore + byte 

flaLof f equ Offffh :fl a,J not set 
t 1.1 a_on 3QU Offfeh ;flag set 
tlu•J_ziy EQU Offh :normal value 

' 
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33;> 
3.n 
3J4 
:n'> 
3J6 
3H 
jJH 

3 3':I 
340 
J't I 
h?. 
Hi 
344 
34'.. 
346 
Hf 
348 
3<tY 
j'JlJ 

3'> l 
3'.Jl 
3'>:1 
3'>4 
3'.>? 
3'>6 
3~ 1 
3'>U 
3 ... ., 
jl,U 

3o l 
36 l 
:lid 

~t. '• 

ouoo 
0002 
0004 
000& 
ll(Jl)fl 
0001\ 

OOOfl 
0002 
0004 
OC06 
0008 

0000 
0002 
0004 

< 

-
dj2cl I includ~ mem.Jef 

•~********************••······························ ; . 
H 
; . ~a~ory Descriptor formdtS 

form,,t ..ihi le on ;.!fl or BAL 

m_ link d\4U .. ard ptr 0 
m_s t<>r t ·?QU 'iord ptr m_l Ink f-wor d 

'" lenqth eqci nor ct ptr m_start•word 
m_plist e~u .. ord ptr m_l1o:nvthf- .. ord 
rn_unused equ word ptr m_pltsth1ord 
111'1 l en equ 111_unusedtword 

formjt while on i>O as memory segment 
r.s_fla(Js uses sa111e definitions as 
mpb_tlags 

ms_ link .!qcl word ptr m_link 
•Gs_start equ word ptr 11_start 
1ns_length equ word ptr m_length 
ms_flaus ~QlJ word plr 111_p list 
ms_mau equ •rnrd Ptr a_ unused 

format of spb (share parameter block) 

S(Jb_op<J tqU word ptr 0 
spb_rpd •!CIU word ptr spb_opd f- word 
spb_start eqc1 .,.ord ptr spb_rpd t word 

-· -
Pl\GE 11 
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10'> 
Jo6 
fol 
~08 

l6 'J 

3/0 
Ht 
HL 
Jn 
374 
3 '., 
3/o 
H7 
HB 
H'J 
:H>IJ 
381 
Ju2 
31.1 J 

OuOO 
0002 
OOO't 
ouoo 
OUOd 

OOOa 

3ll4 %01 
3il'> 000.i 
3!16 0004 
3Cl7 
3!!8 
)d'I 
3·JU 0040 
'l'H 

Bj~r:t l inclu1e mpb.def 

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

111pb_sL;rt equ .. ord ptr 0 
mpb_min i!QU word ptr mpb_start .. word 
'JµD_ma x e q u word plr mp!>_min .. .,ord 
1.1nb_pd;1dr e q u word ptr mpb_mdx .. worCI 
m1>b_ tl a gs equ word ptr mpb_pdaJr .. word 

mpblen ~qu mpb_f lags .. word 

mpb_f laqs definition (also ms_flacrs) 

mf _}OiJJ "q u OOOOlh 
mf _sh a re equ OOOOlh 
mf_code equ 00004h 
; mf _du L1 eQU 00008h 
; mf _ex tr<1 equ OOOIOh 
; iaf_star:k equ 00020h 
L1f _udaonly equ 000.\0h 

J'll •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

3'.l't 
l'i':> 
]96 

Hf 
J'J'l 
3'i':I 
400 
401 
40? 
4ll 3 
40't 
40'> 
406 
41) 1 
40'l 
40'1 
41U 
411 
4ll 
41J 
414 
41~ 

416 

0000 
0002 
0004 

0000 
OOOL 
0004 
0006 

Memory Free Parameter Block 

word ptr 0 m'f!Jb_start 
mfpb_pd 
mfpblen 

word ptr mfpb_start • word 
mfpb_pd • word 

i************••······································· ; * 
;• ~AJ rree Request 
; * 
; . 
•• 
Po 

·----·----·----·----+----·----· 
I mau I s21t I start 

·----·----·----·----·----·----· •• 
;•···················································· 
m,1f_mau equ word ptr 0 
m.if_sat P.'lU word ptr m.,f_mau .. word 
1u.1 t _sturt eq1.1 141ord ptr maf_sat .. word 
ma fl en equ maf_start .. word 
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411 
41 rl 
41 'J 
4.dl 
4Ll 
422 
4<' ~ 
4L 4 
42'.> 
4.:'. ~ 
421 
42'1 
42 'J 
4JO 
4 J l 
'•Jl 
43.i 
4 j't 
43~ 

4 36 
4J I 
4Hl 
4J'J 
4411 
441 
442 
44 j 

44'• 
44'.> 
446 
447 
44 tl 
44') 
4!>0 
4 '>1 
4~2 

4~d 

4!.4 
4~~ 

4~6 

4:'1 
4~H 

4 !> 'J 
4o0 
46) 

46.! 
4id 
464 
46!> 
406 
467 
4&H 
4o'J 

-

!j~ct I include µd.def 

•*****•••••••••••••*••••······························ it• 
i* Pr~cess J~scriptur - with the U~4 associated 
;• .Ith the ~O, describes tne current 
;+ :.>t..1t'! of a Process under '11'/h-CCPl/'I 

: * ;• +-----+-----·-----t-----t-----t-----+-----t-----· 
i* 001 linK thread !stat !priori fl<1g 
; . +-----t-----t-----t-----·-----t-----·-----·-----t 
;• Otil NdDIB I 
;. ·-----t-----t-----·-----·-----·-----·-----·-----· 
;• lGI uda I dsk I userl ldsklluserl mea 

;• t-----t-----·-----·-----+-----·-----·-----·-----t ; * 181 c.nocj I tkcntl wait I reserved parent 

;+ t-----t-----·-----·-----·-----·-----·-----·-----· ; * 201 Cl\S I at.ort I conmode I 1st I reserved I 
;. t-----·-----t-----t-----·-----t-----·-----·-----· 
i* i'tll re.>erved pret I scratch 

•• t-----·-----t-----·-----·-----t-----t-----·-----· 
link 
threc1r1 
stat 
prior 
flc1y 
Ila :a e 
uda 
d sk 
user 
ldsk 
luser 
111e;n 

cmo!l 

tk en t 

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

- process state f la9s 
name of process 
Segment Adress of User Data Area 
Current default disk 
Current default user number 
Oisk program loade~ from 
User n~mber loaded fro~ 
pointer to HO list of memory owned 
by this process 
compatiotlltv mode bits. 
110 -) fl bit 
40 -> f2 bit 
20 -> fl bit 
10 -> 1'4 bit 
temp keep count, I times tempkeep has been 
turned on 

;• .alt parameter field while on System Lists 
i• or~ N~twork node that originated this process 
~· net Network node runnlnq this process 
;+ parent - process th3t created this process 
;+ ens default console # 
;+ ~bDrt abort code 
;• lst default list # 
;+ conmode consold mode for function 109 
;• reserved- not currently used 
;+ ~ret return code at termination 
;* scratch - scratch word 
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't IO 

"'l 
4/l 

ouoo 
01)1),,: 

'tn 
474 
47!> 
410 
477 
41il 
'tl'J 
4b0 

" 0004 

4tH 
4tl7 
4tn 
4tl '• 
4U!> 
4i:16 
4fH 
4td 
4 ll'J 
4'Hl 
4'Jl 
4''7 
4'H 
4'J4 
4'J5 
496 
4'H 
4'JU = 
4 9'J 
'>00 
'>Ul 

(;()\)!> 

IJOOo 
OOOll 
0010 
no 1.l 
0013 
f)lll4 
0015 
0016 
OJld 
0019 
OOlA 
OOh 
0020 
0021 
0022 
0024 
Oll2C 
0021.: 
002i: 

!>U2 0000 
srn oon1 
'>04 000.l 
'>05 : OO•l3 
506 0004 
'>U1 0005 
'>OU 0006 
50 'l 0007 
'>10 0008 
511 0009 
'>12 000~ 

SU 
'>14 
51'> 
'>l 6 
517 
5J.tl 
'> 1 'I 
5<!0 
5£1 
'>2? 

= 

0001 
0002 
01.104 
oooa 
0010 
0020 
0040 

; * 
;••*******•******••·····················~············· 
p_ltnk 
p_thre.Jd 
µ_stat 
p_prior 
p_fh>J 
p_nah1e 
p_ud<1 
J>_dsk 
p_user 
p_ ldsk 
µ_ lu,;P.r 
p_me1h 
,,_c1nod 
p_t.,cnt 
p_wi:lit 
p_parent 
p_cns 
p_4bort 
p_conmode 
p_lst 
p_pret 
p_scratch 
p_wscr-tch 

~qu 

eQu 
t!QU 

~qu 

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

word ptr 0 
word plr p_link • .ord 
byte ptr p_thread • word 
byte ptr- p_stat + byte 
word plr p_prior ·+ byte 
byte ptr p_flag • worJ 
word ptr p_name • pn~ms1z 

tiyte ptr p_uda • word 
byte ptr p_dsk • byte 
byte ptr- p_user + byte 
byte ptr p_ldsk t byte 
•ord ptr p_luser • byte 
byte ptr p_mem + word 
byte ptr p_cmod • byte 
word ptr p_tkcnt • byte 
word ptr p_wait • 4 
byte ptr p_purent • word 
byte ptr p_cns + byte 
•ord ptr p_abort + byte 
byte ptr p_conmode • word 
word ptr p_lst • 8 
byte ptr p_pret • word 
~ord ptr p_scratch 

Process descriptor pd_status values 

ps_r1.1n 
ps_poll 
.,s_delay 
µs_s .. up 
ps_term 
ps_sleP.p 
i:>s_dq 
ps_nq 
ps_fla;,w'lit 
ps_ciowait 
ps_sync 

eql.I 
tlQU 
eqL,1 
li!Cjl.I 

eQu 
t:qu 
equ 
eQu 
eqL.1 
eql.I 
equ 

0 
1 
2 
J ,. 
5 
6 
1 
8 
9 
10 

; in ready list root 
in poll list 
in de lay list 
in swap list 

; terminating 
sleep processin;J 
in dq list 

; tn nq list 
in flag table 
waiting for character 
waiting for sync structure 

Process descriptor pd_flag bit values 

pf _sys 
pf_keep 
pf _kernul 
pf_pure 
"f_table 
r.f_rbsource 
pf_raw 

eq..i 
equ 
equ 
equ 
equ 
equ 
equ 

OOOOlh 
00002h 
OOOO'th 
00008h 
00010h 
00020h 
OOO'tOh 

system process 
; do not ter-minate 

resident in kernal 
pure memory desclbed 

; from pd tab.le 
; waiting for resource 

raw console l/o 
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5.:'J 
~?4 rJOflu µf_ctlc <:qu OOOllOh <1bort penoing 
5i5 0100 pf _c.cti 11= e')U U'lJOOh i<C ti lie tty 
5L6 0,: 'JO pf _lt:f1ij..i~eP;_> eQu OOlOOh don •t terminate vet ••• 
".>2 f lhOO !Jf _ctlo equ 00400h eKPlicit detach occured 
5dl 0 ':lfJO pf _chi ld::.h"r t .!QlJ 00800h chi lo terminated abnormally 
5l'J 1 uno i)f_noctl" "QU OlOOOh control s not allowed 
~dO 2UOO pf _<lsk ld ~QU 02000h process .. as loaded fro a disk 
5 J l 400ll pf _noki)d e qu 04000h i •Jn ore keyboard 
., ji' a ooo ..,t _ljf)i!7 .,qu 03000h process uses BOIH 
~Ji 

') jt, l'r<>Ct!SS descriptor pcm_fl<1g bit 11alues 
5]5 ( con!>O le mode set Dy function 109) COPYR1GHT © 1931. 1982. 1933 5J6 
'>H 11001 pcm_ll equ OOOOlh control c status for function 11 DIGili~L RESf:.A:(CH 
., 3H ocn2 pcm_ctls eQU 00002h otsable control S-Q P. 0. B!.•X 579 5..>'I 00()4 pc1._rou t equ 00004h raw output, no ta!>s or control p 
540 0006 1Jcm_ctlc e'lu 00008h disable control r. PACIFIC GROVE, '"A 93~50 
5 t, l ;pcm_rsr11 e•1u OOO~Oh used by CP/H 1.0 
5'<L rJU•lO pcm_ctlo eciu 00080h disable control 0 SER.# 
'i't:l 0300 pc1.1_rsx equ OOJOOh 2 bits used by RSX for status 
5't4 



LI' IM PS1li:l6 I • 1 S:1URC~! il T;·i. /1'l6 

~Lt~ 

5<f 6 
'>4 7 
., .. 8 
5't'J 
'>50 
'>'> 1 
r,;;> 
'J5j OlH!l 
554 0002 
~)'.;') OUOJ 
'>56 !JOIJ't 
551 l)O!JS 
'>:-8 0006 
'>'> ') 0007 
560 ooou 
561 OOO'J 
'>6? OOOA 
5/d 
'>64 OLl!lC 
56'> oono 
'>66 IJOOE 
., (, 1 OUOF 
561! 0010 
56':! ., (() 0012 
571 0013 
51L 0014 
'>0 001'> 
574 0016 
'>l':> 1)011 
5/6 0018 
517 001') 
'>I tl 001 .. 
'> l'J OUld 
Sl:lO OiJlC 
'>81 0010 
'>l:ll' 00 ll: 
Stl J fJUlf 
'>1!4 0020 
58'> 0021 
Stlf. 0022 
'>ti 7 0023 
51ltl 002 .. 
'>d':! Ov2'> 
'>'HJ 0026 
'>':11 0021 
5 '"- 0028 
'>'H 0029 
'.>\14 

~jdct I include err.def 
•*~*****T********************•*•*•****••·············· 

; * i* Lrror definitions 
; * 
i•••**********••······································ 
~-not_impl~ment~J equ 1 not implemented 
e_tiild_cntrv equ 2 illeg<1l func. ' e_no_n1E:mor'J ~ljU 3 cant find ;aemor v 
e_ill_fl"'l eQU 't illegal fl <IQ • e_fl<iri_o11rrun el.ju 5 flag over run in 
t.:_flug_undarrun equ 6 flag under run in 
e_no_qd equ 7 ; no unused .:;d ·s 
e_no_qt.ut equ 8 no free qbuff er 
<!_no_queL1e equ 9 cant find que on qlr 
e_ q_ i nu se equ 10 queue in use 

equ 11 
c_no_pd equ 12 no free pd•s 
e_q_protected PQU 13 no que access 
e_q_empt11 equ 14 empty queue 
e_-l_full equ 15 full queue 
e_ncliq l"QU 16 Cli queue missing 
; equ 11 
e_no_umd equ 18 no unused 11o·s 
e_ i l l_cns eQU 19 illegal ens num. 
e_no_pdnJme equ 20 no PO mitt ch 
e_no_cns;natch equ 21 no ens match 
e_nclip equ 22 no clt process 
e_illdisk equ L3 llle!,lal disk ft 

e_badfna~'" eQu 24 i llegill filen<t111e 
e_t.adftype eQU 25 illegal file type 
e_nochar equ l.6 char not ready 
e_ill_1od eQU 27 illegal mem descriptor 
e_bad_loud equ 28 bad rel. from BOOS load 
e_oad_read equ 29 bad ret. from bDOS read 
e_tJad_open equ 30 bad ret. froru l.\DOS open 
e_nullcmd eQU 31 null comm<ind 
e_not_owner equ J2 not owner of resource 
e_no_cseJ equ 33 no ~SEG in load file 
e_dctive_pd equ H PO exists on Thread Root 
e_pd_noter•1 equ J5 could not terminate process 
e_no_att:ich eQU 36 could not attach to ciodev 
e_ill_lst equ 31 ille<Jal list device 
e_ill_pass-cd P.QU JS illeyal passi.ord specified 
e_no_mi1tdc equ 39 can •t mi111ic or unmi'llic 
..i_ <.bor t equ 40 external termination occured 
.,_,·ixuprec equ 41 flxu" error 
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L.I' n" ~i . .s ~~ b (J 1. 1 'i'l!JkC;::: t<HI. J<'la 

5 '1 ~J 
':> ')6 

'>'Ff 
')'Jtl 
'> 'J 'l 
600 
601 
6Ul 
60 j 
6U4 
(,(j '> 
606 
60 { 
6 I.Pl 
6U'I 
6 llJ 
611 
61<: 
6!3 
614 
61~ 

616 
617 
6 ltl 
61 ':l 
6 ~!) 
UJ 
61.2 
6.n 
6!4 
6<:'> 

""-'' 
61.T 
6/tl 
'- l 'I :woo 
6]11 flC 02 
6Jl 0003 
6Jl '1004 
6.fl 0006 
6.>4 0001: 
6 j'.> 0010 
6.i6 O(JJ 2 
6J1 0014 
6J!l 0016 
6':l':l OOld 
6-'tH 001A 
641 OLlC 
6 1t? 
6<tJ 
6<t4 
645 0001 
646 0002 
6'i { 0004 

~j~ct I inclu~~ qd.def 
i****•******~***************************************** 
: * 
:• ~u"u~ Oescrfptor - This is structure is used 
;• ta creul<! <; queue. One is milint<Jined 
:• in the system data ar~a for each ~ueue 
; * '* ·----·----·----·----·----·----·----·----· i* O(J link lnet lorJ I flags name ••• 

i* ·----·----·----·----·----·----·----·----· ;• OJ ••• na111e I ,11sglen I 

'* ·----·----·----·----·----·----·----·----· i* 10 nmsgs I J<.1 nq I msgcnt 

·----·----·----·----·----·----·----·----· 
ltl I ••S'JDUt I buff<!r 

·----·----·----·----· 
link 
npt 
orJ 
flilQS 

name 
.11s11len 
nmsgs 
c.lq 
nq 
ms\]cnt 
;ns ,;out 
llu f 

used to link QOs is system lists 
which machine in the network 
origin machine in the netwurk 
l.lueue Flags 
Name of Queue 
~ of Dytes ln one message 

- maximum ~ of messilges in queue 
Root of PDs waiting to read 
Root of l'Os list waiting tu write 
• of messa()es currently in queue 
next message I to re~d 
pointer to queue message buffer 
(for MX Queues, owner of Queue) 

;• 
:*******••············································ 
q_link equ .. ord ptr 0 
l.j_nf!l equ byte ptr q_link + word 
q_ora equ byte ptr q_net • l>yte 
q_flu\JS equ word ptr q_org • byte 
q_name equ oyte ptr q_flags • word 
q_msulen equ word ptr q_name • qnamsiz 
q_nm~gs equ .. ord ptr q_msglen + word 
q_t.iq equ no rd ptr q_nmsgs + word 
<.1_nQ eriu word ptr q_dq + word 
q_111sycnt equ word ptr q_nq • word 
q_m:.gout equ word ptr q_msgcn t • 1<ord 
q_but eQu word ptr q_msqout • word 
4dlf!n UtlU q_buf -t word 

O_f'LllGS values 

qf_mx •1qU OOlh Hutual t:xclusfDI\ 
qf _ke.:.p equ 002h NO OtLEH 
qf_hide equ 004h Not User wr i ta I> le 

-
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6411 
6-.'I 1)1)08 
6':>11 1)()10 
6'.>l 002u 
6':>1 0040 
6~d 

6!>4 
65'> 
6':>6 
6:> I 
6~11 

65'1 
600 
661 
66l 
603 
664 
60!> 
606 
607 
60!1 
6o<J 
610 
611 
612 
673 0001) 
614 OOtll 
67':> 0002 
676 0004 
bll = 0006 
67!1 OOOd 
"7'I OlilO 
6tlfl 

•1f _r:;p 
'1f_t.,bl·~ 

qf_rpl 
qf _<,l.,v 

;• 
i* 
i* 
i• 
;• 01) 
i• 

•• OR 

•• 
i• 

•• ; . 
i• 
i• 

•• ;. 

.~qu 008h rsp qu~ue 

.:!QU Olah from qd table 
i!Qll 020h rpl queue 
equ 040h de vie~ Q!Jeue 

t----t----·----·----·----·----t----t----t 
lfl~slnet I q~ddr I nms~s I buffptr I 
·----t----·----·----·----·----t----·----t 
I name 

·----·----·----t----·----·----·----·----· 
flgs - unused 
net - unused (which machine to use) 
qajdr - Queue to. address of QO 
nmsgs - number of messages to read/write 
~uf fptr - address to read/~rite into/fron 
na~e - name of queue (for open only) 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
qpb_flgs equ byte ptr 0 
qpt,_n'!l equ byte p·tr qpll_fl11s t byte 
qob_qaddr equ word ptr qpb_net • byte 
qpt._nmsgs .;qu word ptr qpb_qaddr .. word 
qµll_uuf f ptr equ word ptr Qpll_n .. sgs .. word 
qpb_name eQu byte Plr qpb_buffptr + word 
4Pblen e1u qPl>_naae • qnamsiz 
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6lJ 1 

6r.J2. 
l.i:n 
6d4 

6d'> 
6tl6 
6tl1 
lbd 
6d'J ocoo 
6'.iU 1100,: 
6'Jl OU 'l4 
6'Jt ()(Jfl6 
6<Jj OOOtl 
6•j4 

- -
Lj~ct I incl4Jd sync.def 

'***v~v**~~*~******************************************** 
• 

sy_link ~Q~ word ptr 
s y_o>rnc r equ .. ord ptr 
Sy_ Wd it cqu word ptr 
sy_n~Kl ·~QU ..,ord ptr 
syncl,~n CQU sy_next 

0 
sy_link 
sy_owner 
sy_ .. cii t 

t ? 

t 
t 

t 

2 

2 
2 

• .. 
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CP/1~ 11;:.11t6 

6'1~ 

6'~6 

6'J 1 
6'Hl 
6'J'J 
7011 
701 
/02 
70 j 
704 = 
Ill~ 

106 
10 l 
7011 
70'l 
110 
711 
712 
7U 
714 
11~ 

116 
111 
7l ij 
11 'J 
7.i!O 
HI = 
122 
JLj 

111111 ~ 

1. J s ;JU .~c::: l'.Hi."Jo 

OllOU 
0001 
OOIJJ 
000~ 

0007 
OOO'J 

Ot..Oll 

007f 
0070 

0000 
0001 
0003 
0004 

Aj~ct I include cmdh.d~f 

i•••·················································· 
;• CommJnd rieJdAr forw~t and Load Flxup Records 
: . 
:•···················································· 
ch_ form 
ch_len'Jth 
ch_biJSC 
ch_ min 
ch_mux 
chlen 

ch_entm<u 

ch_lbyte 
ch_flxrec 

fix_urp 
fix_para 
fix_offs 
flxlen 

a.:iu 
equ 
equ 
t!Qll 

e<lU 
eq..i 

equ 
eQu 

equ 
equ 
eQu 
equ 

;group descriptor for•at 
l>yte ptr 0 
word ptr (ch_form * byte) 
word ptr (ch_length * word) 
word ptr Cch_bliSe * word) 
word ptr Cch_min * word) 
ch_max * word 

8 

byte ptr Olfh 
word ptr Oldh 

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

i•ax nuhlber of group 
; descriptors 

;~SB bit in CH_LBYfE 
:signals fixup records 
istart at record nu•Der 
Hn CH_FJ.XREC 

:format of fixup record 

~ ....... ...... ~ ~ ..... ~ .······ .·~ ~ n j ~ ....... ~ 
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CP/M ,"..) 1-i lj !) 1. I !>rJIJRCt: RTH. l.il6 

7l4 
Ji'> 
fib 

717 
1 L>i 
J L 'J 
7 J!J 
/j 1 

01 ouou 
731 0002 
D4 0004 
IJ'> ouo~ 
7~6 0006 
nr OUOL 
DU 
7 J'J 
740 
7't 1 00£0 
141 
7'd 
144 
1 't '> 
H6 

tject I include ilpu.def 

;•••·························································· •• 
i• ~b~rt P~r~illeter dlock 

'* ••••••+••·······································~············· 
ilPl>_pd equ .. ord ptr 0 
.... po_terrn o>qu word ptr apb_pd • word 
ilpu_cn,;, '!'1 u l>y t .. 11t r apb_term • word 
ilPb_net equ byte ptr apb_cns .. byte 
ilPb_pJnaine equ byte ptr upb_net • byte 
;;po_le11 equ apb_pdnarne • pnamsiz 

Priority processes are set to when aborting 

<Jbt_J>rior equ 32 

if rnpm 

end if 
if cc pm 

eje~t l include ccb.def 

-
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L~/M ISMb6 lol SOURti; kT~.A86 

1 't1 
"f4!1 
74<) 

1 :.U 
1'>1 
1'.JL 
l!d 
1':>4 
1 ':>':> 
7~6 

1~1 

7:>11 
l':>'J 
760 
161 
lb? 
71.#i 
764 
lb':> 
166 
761 
lb8 
1{,'J 
1111 
111 
112 
7B 
114 
11'> 
716 
111 
77!! 
11'1 
780 
llH 
11!2 
J lJj 
Td4 
7t!'> 
1Ub 
71H 
71Hl 
7 li9 
l'Jll 
7':11 
1'12 :-

l'J ·i 
7'•4 
1 'I'> 
1'16 
7'J7 
7'JH 
1 'J'J 

flillilll ....... ~r-i! - -: . -~; 

~t~ct I include vccb.def 
;•****•****•************************************* 
i ~ 
; * 
; . 
;• 
•• 00 
;• 
•• 04 
i• 
; . 08 

•• 
i* oc 
;• 
;• 10 

•• ;• J4 

•• ; . 13 
; * 
:• lC 
;• .. 20 
;. 
:• 24 

•• •• 28 

•• 
i. 
;· 
i• 
i* 
i• 
;• 
i• 
; . 
i• 

•• ;• 
:• 
i. 

•• 
i• 
i• 

•• 
i• .. 
i• 
l* 
i• 
:• 
;• 

~ .. ·-: 

Vtrtu~l Console Control 8lock Oeflnltion 

~---------+---------·---------·---------· 
I attach I queue 
·---------·---------·---------·---------· 
I flJg I slartcoll column I nchar I 
·---------+---------·---------·---------· 

mt.ale I msource I pc vc 

·---------·---------·---------·---------· I btmp I rsvd I state 

·---------·---------·---------·---------· I maxbufsiz I vinq I 
·---------·---------·---------·---------· 

vo<.1tQ I vcmxq 

·---------·---------·---------·---------· I qpbflaysl qpbftll I qpbqi.ddr 

·---------·---------·---------·---------· I qPt>nnasgs I qpbbuffptr I 
·---------·---------·---------·---------· 
I qbuff I co sleep 

·---------·---------·---------·---------· I usleeP I vsleep 

·---------·---------·---------·---------· I Reserved I 
·---------·---------·---------·---------· 

4ttach - current own~r of device 
if Ot no 0111ner 
if Offffh, a Mimic device 

queue - linked ltst of POs welting to attach 
flag - run-time f la~s 
startcol- used for line editing 
column - used for ltne editing 
nch~r - 1 character read ahead for CTRL chars. 
mi~lc - cio dev that mimics us. 

Offh means no mimic device 
~source - if attach = Offffht we are a 

mimic device ~nd •source is the 
device we are mimiclng. 

pc - physical console number 
vc virtual console number 
3tmp - temporary line editing variable 
r5vd unused 
state - current state of virtual console 
~a~buf siz - ~aximum file size for buffered mode 
vinq - address of QPB for this virtual console•s 

input. •ritten by PIN, created by the VOUT 

~· -- -- ..... ~ ........ jiiii-i ........ f -d1 
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- -
l.I' /M l\::if.186 1.1 S1lJECE: I< T l'I. A16 

ll(J(l 

A !J 1 
802 
ilUJ 
tJ04 
All'> 
il06 
8.) 7 
f'Ofl 

llu'J 
!HO 
H 11 
812 
HU ouoo 
ll 1 4 ocn2 
at'> OUU4 
fl 16 000~ 

817 0006 
H 111 0007 
81 'l 0008 
82•> 0009 
HLl OOOA 
un ooou 
a;n OOOl. 
H.::4 oono 
Ill:'> 0001.: 
H26 OOJO 
8L7 0012 
ll2H 0014 
82<J 0016 
!Ull IJO 1 tl 
ll j 1 0019 
l!Jl OOlA 
8:H OOlC 
834 OOit 
!J35 OO?G 
rlJb 11022 
!JJ I 0024 
!.!38 002to 
8J<J ooze 
8411 
041 
842 
ll'd 0001 
844 0002 
ll4'> 0004 
H't6 OOOtl 
84 / 0010 
841:1 OO;>O 
84'J 
8!>0 
ll'J l 
'l~l 0001 

-
i* process ussocl~ted ~Ith this virtual console 
H' voutq Jd<Jress of IJl'il for this virtual con sole's 
;• output. ~rittan and created by the assoc. VOUT 
;* vcmx1 - MX queu~ for chanytnJ of vtrtu~l console state 
;• qp~fla~s- the lst 0 bytes of a Queue Paraaeter Block, for 
;• queue reads and writeso used only by reentrant 
:• intercept code 
•* ~bJff - buffer for queue writes 
;• cosleep temporarv list for processes waiting for XlOS console output 
9• usle~p - us~r process sleeps here 
:• vsle!p vout process sleeps here 
;. 
C_<1tlilCh 
c_quuue 
c_ fl "'l 
c o.trtcol 
c_column 
c_nch,1r 
c_mlmic 
c_msource 
c_pc 
c_vc 
c_btrnp 
c_rsvd 
C Stdte 
c_mcixbufsit 
c_vinq 
c_11outq 
c_vcmxq 
c_qpbflc:,;s 
c_qpbfill 
c_qphqilddr 
c_~pbnmso;s 

c_4pbbuffµtr 
c_qbuff 
c_cosleep 
c_usleep 
c_vsleep 
ccblen 

; fl;,gs for 

cf_listcp 
cf_compc 
cf_switchs 
cf _conout 
cf_vout 
cf _bu f p 

equ 
equ 
equ 
equ 
equ 
eriu 

'"-I u 
equ 
equ 
equ 
eQU 
equ 
equ 
eQU 
equ 
equ 
equ 
equ 
eq u 

equ 
equ 
equ 
eQU 
equ 
equ 
eQu 
eq<.1 

c_fl~g 

equ 
equ 
eQU 
eQu 
e1U 
acau 

; CCr\ st.:.te fla,is 

cs111_but fered equ 

word 
word 
byte 
byte 
byte 
i..lyte 
byte 
byte 
byte 
byte 
byte 
byte 
word 
word 
word 
word 
word 
byte 
byte 
word 
word 

ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
plr 
ptr 
ptr 
plr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 
ptr 

0 
c_dttach * word 
c_Queue .,. word 
c_fldg + byte 
c_strtcol + byte 
c_column + byte 
c_nchar * byte 
c_mimic .,. byte 
c_msource + byte 
c_pc * byte 
c_vc * byte 
c_btmp + byte 
c_rs11d + byte 
c_stat~ + word 
c_maxbufsiz + word 
c_11inq • .. ord 
c_voutq * word 
c_vcmxq + word 
c_qpbflags • byte 
c_qpbfi 11 .,. byte 
c_qpbqaddr + word 

word ptr c_qpbnmsgs + word 
word ptr c_qpbbuffptr + word 
word ptr c_qbuff • word 
word ptr c_cosleep + word 
word ptr c_usleeP + word 
c_vsleep + word + 4 

UOlh 
002h 
004h 
OOah 
OlOh 
020h 

OOOOlh 

;control P tog1le 
;suppress output 
iXIOS supports s~itch screening 
;ownership flag of console output 
iprocess writing to VOUT~ 
ijust sent a char to a VOUTQ• don•t 
;echo to list if csm_ctrlP is set. 

COPYFM::IH co 1%1. lj8~. 1983 
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ILd 
ll'..>4 Ou'l<' 
IJ~!:> OOO't 
856 1)00& 
lh7 001() 
fbtl 0020 
l:b'J uu4o 
Ht~n Ou80 
H61 'll 00 
lloL 0200 
86i 
804 
'J6~ 'lOOi, 
ll6(, 
!ltd 

c -; .. 1_lJ <JCX•jr OU nd e ·< u OOD02h 
c,;r,._pur·JinJ equ 00004h 
c:;m_no~witch equ 00008h 
csh1_~usp2nJ i!QLI UOUlOh 
csm_c;tJort Ctt<J 00020h 
csm_fil.,full equ 00040h 
cs1._ctrlS equ 00080h 
cs111_ctrl) e<Ju 001 rJOh 
C Slat ctrl~ e q u 00200h 

ilLR - list control block is first ten bytes of VCLB 
lrblen equ 10 

enoi f 
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-
~f)fl 

HI> 'I 

U70 
All 
8 /2 
llD 
8/4 
81 '> 
tl 76 
IHT 
8 I H 

- -

H/'J =UUOO t93FOO 
llbU =llOfJJ, !.:%Sli0 
'lH l 
'ltil =OfJIJ6 UIJOO 
ll>U OUOU 
8<14 =0008 
~ri'> 

tHJIJ 
lltP' 
Holl 
8b'J 
8'.JU 
f!'j l 
8 'J? 
fl'J3 
A 'J '• 
fl<..'> 
8•J,<, 

H'J 7 
fl'J 'l 

=0001, (16 

=UUOO 43,F50595249 
474il54202843 
292031393832 
2C 

=0020 204449474954 
41Hl0524553 
45H:<2434820 

=0032 585859,82030 
JOJ0302D 

H'J'J =003C 363534333231 
'JOO 
90! 
90.:'. 
'hi 3 
'l04 
qo~ =004L b8J800 
YU& =004'> C707C[03 
907 =004~ 8C4~02 

9UH =004C ti8JCOO 
9u'J =004F C7074C04 
910 =OUj] ac•FO? 
<JI I = 0 I)'> 6 C 8 
'I};' 

'll3 
914 
':Jl~ 

916 
'Jl I 
'Htl 
'H '-I 
')£0 

0042 
ooac 

-
~j~cl I include rtmif.rtm 

i***•*~*******************••••••••••••*•*•••·········· • * 
l• 1·n.i tnt.~rf.)c~ Routines 

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

CSL'!) 

or g 0 

jmi; init 
jmp entry 

;RTH initialization 
;RTM P.ntry point 

sy :;ddt 
su1>erv i sor 

d .. 
.:qu 
r,. 

0 ;SYSOAT segment 
offset $ 

seridl 

'=:-=== 
in it: 
; == ::;:::;: 

llch 
db 

db 

db 

db 

db 

2 ;SUP entry point 

6 ;development system data version 
; set In sysddt.f11t 

·coPYRIGHT CC) 1982,· 

• OTbITAL RESEARLH • 

·xxxx-0000-· 
.65~321. 

; KTH module Initialization 
=========================== 

mov bx 1 (offset dis1>atcher) ;init interrupt pdisp 
~ov "ord ptr [bKl 1 offset fdisp 
mov word ptr 2Cbxl 1 cs 
mov bK 1 (offset rtm_pdisp) ;init intermodule pdisP 
mow word ptr CbKJ 1 offset farpdisp 
mov word ptr 2Cbxl 1 cs 
retf 

i**************•······································ ; . 
l• KTH function Tdble 

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

((offset $)tl) ANO Offfeh ;word Boundary 

- - -
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LP/~ ~SMo~ 1.1 snukCL: RTM.A36 

'IL) 

'JI.I. 
'JL J 
'll.4 
'Ji'> 
'Jl.6 
921 
'I I. H 
')L 'J 
'HO 
lJ J 1 
')Ji' 
') j j 

'JJ4 
lJ J ~} 
'l 16 
•jj 1 
'J JH 
•) J 'I 
'14 tJ 
'J4 l 
'J'tl. 
')4 3 
94 1t 

'14!> 
'l't6 

'1" I 
941! 
'14 'J 

'l'.>O 
tJ ~I 
(J~? 

'l!d 
'l?4 
<J!>'> 
lJ~6 

=00'> IJ 030C 
=IJJ'.>t. 1.500 
=00'>1. A607 
=005t L907 
=OIJ60 0 l 0 [j 
=0061. HJ3 
=0064 A.~00 

=IJ06& 1009 
=c()061J 1409 
=006C ')f()9 

=006L A309 
=I) 061_ tl'>00 
=0070 C700 
=cQ()U llHl)C 
=0074 E 200 
=c007& CCOfl 
~0011J uaoo 
=P01t. &40C 
=007( t fl 0 f) 
=OU7L: rFUO 
=OUliO LOOB 
=OOfl;> 2701 
=0084 4601 
~ooRi> 9[0 l 
=008tJ ClOl 
=OOAA f>OOl 

=OOSL 32iDOlf18AFl 
=0092 2FFF94~800 
=0097 CB 

funr:tion 

; ====== 
entry: 

d~· 
dw 
d .. 
..i .. 
d .. 
..i .. 

d .. 
dw 
.:.i .. 

Jw 
1h1 

d .. 
tlW 

Jw 
J,. 
dw 
<iw 
J .. 
d .. 
dw 
dw 
d .. 
d .. 
Jw 
<lw 
d .. 
dw 

sysreset_entrv ;o 
poll_entry ;1 
fldg_w~it_entry ;2 
fld~_set_entry :3 
makeq_entry ;4 
openq_entry l5 
deleteq_entry ;6 
reddQ_entry ;7 
creadq_entry :B-conditional readq 
writeq_entry ;9 
cwriteq_entry :to-conditional writeq 
del3y_entry :11 
dispatch_entrv ;12 
terminate_entry :13 
creat_proc_entry;t4 
set_prior_entry ;1~ 
pd_entry :16-get PO address 
abort_spec_entry:t7-abort process 
sleep_entry ;18 
wakeup_entry ;19 
flndpdname_entry;20 
sync_ entry ;21 
unsync_entry ;22 
no_abort_entry ;23 
ok_abort_entry :?4 
no_abort_spec_entry ;25 
flagalloc l26 

; RTM Entry Point 

xor ch,ch I shl cx1l I mov Sf tCX 
c3ll cs:tunctlon(siJ 

rtm_ret:retf 

9'>1 :==== ================ 
9)8 osif: ; O.S. Interface 
'JS'l ;==== ================ 
<J6U =0098 2EFF1E0800L3 callf cs:dword ptr .supervisor I ret 
9b1 
962 ;====== ================ 
'led xiosi f< ; XIOS Interface 
0 64 
9b' =U09t bEOOOO 
966 =UOAl fF5C28C3 
'bl 

;====== ================ 
mow si,mod_entry 
callf oword ptr klosmod(sJ] I ret 
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-
CP/.~ il5i1b6 I.I 

'll>'i 
'Jo'l 
'J7f) 
'l 11 
'l 12 
'JD 
'H4 
'l /'J 

'H6 
'HI 
'J Pl 
'JJ') 

'Hiil 
') d l 
'lo2 
<Jin 
9d4 
91J'.> 
'Jd6 
'Jd I 
'Jl:llJ 
'J ti') 
9'HI 
991 
9•,2 
9'H 
'l':l4 
') •J 'J 
'J')f, 

9'J1 
'J'.JIJ 
'l'J'I 

1000 
1 OU l 
lOtL' 
1 () lJ:i 
1 004 
100? 
1 Ollh 
100/ 
lUUIJ 
1 ()()') 
llllfl 
lUH 
l () J ;~ 
l () 1 :I 
l fl 14 
101'.> 
1016 
1 f) l / 
lUllJ 
101 'J 
l OLO 

=OO~S A!SflQO 
=-OOAu bG)ll 
=OOiii-1 tl9571A 
=00~0 fl.~6EOO 

=IJOBU ., 301 
=llUllZ l93300 

=-00i1'J l.lfllE6800 
=OOR9 C6470402 
=0000 l6B~l60000 
=OUC2 31Dfl 
=OUC4 i.:9'.lJGJ 

=-OOC7 33Dfl 
=OOC'J 1:9BftU3 

=-OOCC llf!IE6800 
=OUDO dll:i705 
=000.> J3[)'.\ 
"'000'.> L'J7!J0J 

=OOO!l l6ilClE3000 
=OUIJU l:lfH ':6800 
=OUEl CJ 

- -
dj~ct I includ~ sysent.rtm 

;ttttt•t~t#t•***•••·······················••************* 
•• * 
;t S'f5TEM E.ITRY fUNCTloris * 
f* * 
i*********··~········••*********************••··········· 

; ======-==== =================~======= 

IJOll_antry: i ~oll device - OL=device 

OOE tl 

045A 

:========== ========================= 
mo 11 ax,rlr 
AiO I/ bx. '-llC 

!1101/ p_ .. aitlbxJ,d" 
mov ux,offset plr 
UIOI/ bl,ps_poll 
jmp sleep_entrv 

;=========== 
uelay_entry: ;Delay - OX = ticks 
;==-=======:::= 

111011 !:>>< ,rlr 
mov p_stat(bx].p;_delay 
111011 u_dp<1rcam, dx 
xor b>< 1 bx :return success after coming back into 
jmp dsptch icontext from the dispatcher 

·--------------­,---------------
dispatch_entry: 
•=============== 

xor ox,bx 

:Call dispatch 

;return success ala OELAY_E~TRY: 
0450 jmp pdtsp 

0450 

;=============== =========================== 
S<!t_prior_.,ntry: ;Set Priority - DX=prlorit\/ 
•=============== =========================== 

<Lov t>x,rlr 
mov p_prtor[bxl,dl 
xor bx,bx ;return success ala DELAV_ENTRY: 
jmp pdi SP 

;=-======== 
pd_entry: 
·--------.--------

mov u_retseg,ds 
111011 l>x 1rlr 
rel 

;Return addr of PO 
================== 

-
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-

l OL l 
10.<:2 
102 J 
10L4 
102, 
10L6 
102"/ 
1 lli!f 
102'i 
lll30 
l!l.>J 
l032 
ll'H 
}flj4 

l(Jj, 

lOJf, 
lOH 
llHIJ 
103'1 
lO'tO 
1041 
l O'tl 
l 043 
1044 
lO't!> 
l O'tl> 

=GUc2 t8150ll<J6803 021~ 

=O~Ed hl6SOOllDFO 
=00[0 118C226A10000 
=OOFJ 885CL£ 
=OOF6 C6440405 
=OOFA BllB 
=OOFC E9SBOJ 045A 

"'OOH- 9CFll 
=0101 llfl[)~\81137 

-"010!> 1)5Ff>741C 012!> 
:OJ 09 bfi04 
=OlOu !1907 
=0100 i.lf~COO 
=0110 33CO 

;===============; ============================ 
crdat_proc_Pntry: ;Creole ~rocess - OX->new PD 
;================ ==============;:::::.========= 

call proc_cre4t l jmp pdisp 

:====-==.===== 
Sl'!ep_~nt,.y: 

:=========== 
entry: 

;Put Calling PO on System List 
~============================= 

OX = list root to sleep on 
tll = sleep status passed to the dispatcher in 
the PD.P_WAIT field and beco~es the PO.STATUS 
.,hen sleeping 
interrupl-s are typically off to ensure 
the PD sleeps on the specified list 
Defore another process runs. 
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exit: ax = 0 to indicate success after return from dispatcher 
if entered with interrupts off the process will return 
from the dispatcher with them still off 

:no11 ax1rlr I mov si1ax 
:no~ ax 1 dx I mov u_dparam1ax 
11011 p_scr~tch(siltbl 
111011 p_statlsil1ps_sleep 
xor bx 1 bx 
jmµ d:.ptch 

•===.::======== 
w<1keup_entry: 
;============= 

entry: 
exit: 

============================== 
:~akeup top PD ln System List 
============================== 

OX = list Root Address 
first PD on list is the last entry on the DRL 

Puling the process on the end of the DRL allows the 
~rocess to run before equal priority prooesses waking up 
from fla~ sets, i.e., interrupts. 
To work1 the dispatcher must disable interrupts 
from Hhen the last process on the ORL is placed on the 
~L{ to when the process is back in context and 
turn~ on the interrupt flag. 

pushf I cli 
:no11 llX1<h: I 110 II si,tbx] ;SI =PD to wake 
test Si I :0 i I jz wke;;.out ; check for a process to 

11ov ax1p_link(sil ;take PD off list 
W:iiiCe 

mov lbxl1ax ;set l1st root to next PD 
mov dlt offset drl - ,;_link ; go to the end of DRL 
xor ax,ax ;AX::oO 

up 

llJ't/ 
10411 
ll''t'I 
10!>0 
i O:> J 
10,2 
lll!d 
}0',4 
10~) 

}())6 

t 11!:> 7 
lO)t:! 
l O!>'I 
10611 
1061 
lOol 
Illt.J 
i06't 
1065 
1066 
1067 
111611 
1069 
1010 
1071 
1012 
l(){ j 

.iu_drt: 
=0112 .>9:>) cmp p_ltnkCdil.ax 
=011't 1404 011 A j .. wu_drlend 
=0116 d!\30a:flf8 0112 mov dt,p_link(diJ jmps wu_drl 

liiiliil ~ ... ....... ...... ~ c--- --- ....... !~-- l .--~ . ~ .......... ~ ,- -~ ~ ~ ~ IJiiiill 



-
l 0 /11 
l'!f ~ 
l 'l 1 b 
l () /1 
l 0 I fl 
10/9 
I ouo 
I Ob I 
l OtJl 
)rJld 
l f• t>4 
lOU~ 

l OUI> 
l tldJ 
l OtHl 
l(l (j'J 

lO'JO 
l O'Jl 
l09l 
lO'J::I 
l ()') 4 
In·;~ 

lO'J6 
lO'J f 
l 0 'J !J 
l U'J'J 
ll ()() 
lJUl 
11 u;> 
lluJ 
1104 

llU'> 
llL6 
1107 
llUU 
l Ul'l 
1110 
1111 
1112 
11 Ll 
l l 14 
111 '> 
1116 
11 lf 
111 H 
111 'I 
ll<'O 
lld 
11a 
112i 
1124 
112~ 

- -
~ ~ll JA ll'i3 5 
= 0 I IC 8% 't 
=OPl C6440400 
=flJ2L Lill ti 0 3 

=f!l?!> 'JOC ~ 

=012( Au. a on 
=01211 tl'lfO 
=111 :'C 9CF' 
=Olll h74702 
=0131 tl5C O 
=Oil:! 740F 
=IJlJ~ .;flCf> 
= 013' 140 ;i 
=ulH d9't702 
=O l j(.. tJ05 7 04 
"- () l 3t- j 30 '• 
=0141 L8A4FF 

=O 144 90l.3 

1126 =Ol4b Al6BOO 

'l450 

0144 

0144 

OOH 

wu_Jr le nu: 

~ke out: 

mov ~-linkldi1.si 
~ov µ_linkLsiJtdA 
mov p_st~t(siJ,ps_run 

c<Jll pdi sp 

popf I rel 

;m<Jke haking PO last on ORL 
;o the 1?nd of the DRL 
:new status 

; ====-==-;;;;=== ====~=================== 

~ync_entry: ;Obtain mutual exclusion 
;-=========::. ======================== 

entry: interrupts on or off 
dX = Sync Pdrameter Block 

exit: ownership of Sync Parameter tilock, 
interru~t state unchanged 

Jbtain ownership of mutually exclusive section of code 
without usin1 HXqueues. A process only sleeps temporarily 
on a SYNC structure. A process that obtains the 
)Y.IC must call lli\ISYNC .,.hen finished .. 1th tne 
Protected data structure and before sleeping or 
calling SYNC with on a different SYNC structure. 

;110\I ax,rlr 
il!OV Sit<JK ;AX=SI Cdl 1 fng process 
11ushf I cli 
xr.hy ax,sy_o,.ner(bxl ;Ax,,owner 
lest CJX t aw: ;o·nobody owns it 
jz S_')Ot_lt 

cmp ax,si ;'do we already own it ? 
je s_got_it 

hlOV sy_owner[bx],ax ;restore owner 
le<1 dx,sy_wait[bxl ; list to sle<?p on 
IUO\/ l>l 1 ps_sync ;sleep with sync status 
call sleeP_entry 

; awaken with sync ownership 
s_ljot_it: 

po pf I r,,t :w~ own the SPB 

;============ ========================== 
unsync_.~ntry: •release mutual exlcluston 
; ===.:::======== ========================== 

~ntr~: JX = Sync Parameter Ulock 
exit: SYNC_OWNER changed to the PD in the SY_NEXJ 

field if SY_NEXJ ts non O. The PO in the SY_NEXJ 
must have a 0 P_LJNK. If SY_NEXT=0 9 the SY_OWNER 
field is chanyed to the first PD on the SY_WAIT 
list. If SY_WAIT is 0 1 SY OWN~R ~ecomes O. 

mo v ax 1 r l r 
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CP/, ~SMU6 1.1 S1U?CE: HTH.AH6 

11L7 
ll<:H 
112'1 
11:10 
11.H 
llJl 
llH 
11.H 
113'> 
11 J6 
113 ( 
ll.l8 
llJ<J 
1140 
IHI 
11 't? 
l14J 

1144 
l l 4'> 
11 41> 

l 147 
ll 't8 
114 <J 

lL>ll 
11 '>l 
11'.>L 
l] '>j 
11 '>4 
11 '> '> 
ll'>o 
11 '>7 
1158 
1 J '.>Y 
1160 
llbl 
1162 
lJ 63 
1164 
116'> 
1166 
1161 
ll6H 
116':J 
.1110 
1111 
11 U 
llB 
1114 
111'> 
1116 
1111 
11 /8 
l 17Y 

=-Ol<tY 3f'4702 
=014C 1 ~3 IJ 
=014.: .,3co 
=0150 YCF~ 
=015£ llH106 
: 0155 a•;c o 
=Ol~I 1404 
=O 15 'J ilflFO 
=0151:\ lHO 

=OlSU 8!'7 704 
=-0160 ll5F-5 
"'0 l6l 1416 
=lll64 8t~J4 
=cl) l6b 894704 
=0169 (7040000 

=-0160 l.6440400 
=O 171 11 l!>COO 
=0174 89J4 
=0176 89H>6COO 

= 0 l 711 897702 
=0171) 90 

"-017 t C3 

=-Ol 7f- Al6800 
=0182 39H02 
=018'> 7516 
=0181 8!'F2 
=0189 9CFn 
=OJ8h 8fl3C 
=fllfl!l liSrF 
=018f 740!\ 
=0191 8B05 
=Ol 9j 8904 
=019'> C7il50000 

cm~ ~x,sv_ownerCbxl ;do we own it 1 
017t jne U5_r~t 

x:or ax, a>c 
pu,.hf I cli 
xchJ ax,sy_next[bxl 
test ax, "x 

;no other process,can change SYNC or ORL 
;osv_NEXT fio>ld 
:assigned next process 1 

0150 jz us_wait 
mov si1<1x 

016J j~ps us_own 

017A 

019J 

019C 

us_-..ait: 

us_own: 

us_zer-o: 

us_t'et: 
rel 

mov st,sy_waitfbx] 
test si,si · 
jz us_zero 

mov ax,p_link[si] 
IJIOV sy_wait(bxl,ax 
ffiOV p_link(si]10 

;give the sync to fi~st walling process 
;no ·waitin1.1 PO 1 

ruov p_statCsiJ 1ps_run 
n1ov .. x,drl 
mov p_linkCsi]1ax ;put process on ORL 
g,ov Jrl,si 

mov sy_ownerCbx]1si iSI=O or process to now own sync 
popf iallow interrupts 

;wait for next dispatch 

;=;=============== 
assiun_sync_entry: ;give away •utual exlclusion 
•===============~= 

interrupts on 
entry: 

BX Sync Parameter Block 
OX address of list root, assign 

SP8 to first PO on list 
exit: none 

mo11 ax,rlr 
cmp sy_owner[bxl,ax 
jne <1s_ret 

mov si,dx 
pushf l cli 
:aOll di,(si) 
test di1di 
jz as_o.1one 

mov <1x 1p_link[di] 
lllOV (siJtaX 
mo11 p_link(dil,O 

;check that we own the resource 

;Sl=list root 
ino other process can run 
; get first PO from list 
;test for 0 list 

itake PO off list 

;O link of NEXT PO 
istatus ls still PS_SLEEP. 
;if TEMPKEEP ls on A60KT_SPEC 
;will just turn on CTLC flag. 
iif no TEMPKEEP1 ASORT_SPEC 
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-
11!!0 
11 b I 
l llL? 
1) in 
11~4 =019':1 !l91F06 
llti~ 

11 d6 
ll lJ I = 0 l'l C ~ D 
11 bll 
lltl':I =f.l'll) l.3 
11 'HI 
11 'I l 
11 'J/ 
1 !Yi 
ll 'J4 
ll '1~ 

11 "" 
11 'j' 
11 ':l!l 

11 'J'J 
1£00 
l 21J l 
l Zu2 
1203 
1204 
1205 
1701> 

= 0 l 'Ji: .;1&300 
=01.:.l 8BFO 

-

lLU f 
l .?lJH 
120':1 
l<'. l u 
!Lll 
l2ll 
12ll 
!214 
l ll ~ 
lll6 
1211 
121 ll 
l?J 'l 
LUO 

=OlA.:i t107C l'lOO 

1221 
12"'2 
IUJ 
1214 
1225 
12L6 
122/ 
12l!l 
lt'L'l 
12.lO 
1231 
1?32 

=OJA/ f 50 d 
=O 11~9 1'744060002 
=OU,i: 7404 
=IJlilO 804Cl'l80 

=f1l!l4 !l14C060002 
=Olfl':I FE4'tl9 
=01 tlC C3 

=Ollll) lilfr'") 
=Ol'H- t8l:2 

.as_done: 

ils_ret: 

;will not find Pl on the U_OPARA~ 
;11st Jou wfll fail. 

MOV ~y_next[bx],di ;see UN_SYNC_ENTRY 
;for use of SYNC_NEXT field 

pOµf 

,.,, t 

no_abort_entry: 
;=====-====::::::=== 

n;;_spec: 

'eep the CJllin1 process from being aborted by 
usin~ the PF_TEHPKLEP flJg. 
rur-n on the Pr_lEHPKEEP flag Jnd 
increment the P_lKEEPC~T. 

entry: non<? 
extt: P~ fields altered 

interrupt state unaltered 

fhis code must be exclusive of A80RT_SPEC•s testing 
Jnd acting on the PO f laqs. 

nov dXtrlr 
mo11 si tdX 

cmp p_tkcnt[siJ,O 
0184 jne na_saved 

test p_fla~[sf],pf_tempkeep 
OIR4 Jz n:._s~ved 

OIA 3 

or p_tkcntlsi] 9 80h 
ncl_saved: 

or p_flaJ[sil,pf_lempkeep 
inc p_tkcnt(si] 
ret 

;=================== 
no_abort_sµec_entry: 
i=================== 

:save orignal TE"PKEEP in ~50 
<until rest of o.s. is flKed 

~eep the speciiied process from being aborted by setting 
its TEHPKE~P flag. 

entry: 
exit: 

DX=PO address, interrupts off 
~O fEHPKEEP turned on, TKCNT incremented 

;nov si,dx 
jrnps na_spec 

: ====-========== 

-
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JLJJ 
12 ;14 
l?i'> 
1236 
lL~I 

l2;1H 
l? ~'J 
l L4 II 
1241 
124? 
tl4J 
1244 
1 2 .. ~) 
1246 
L! 4 I 
124d 
1 i''t'I 

lL'>O 
12:.ll 
ll~l 

l .i'.>J 
12:>4 
12,5 
I L'.>6 
125/ 
12:.tl 
U5'J 
!Zoll 
l 2o 1 
l .it>L 
12<.d 
1264 
U&'> 
l2ub 
l?b1 
12.'.>H 

= IJ lC 1 
·=fHC4 
=OlCb 
=Olf.9 
=111Cu 
= 011:0 
-=Olf.i' 
=0102 

=010] 
= 01[!7 

'-0 IO'J 
=O 1 OL 
= n li J 
=- 01 [:;. 
=01 cu 

><16800 
8Rf O 
dA1t419 
241F 
fECR 
7404 
fE4C19 
C3 

t-6it41980 
7512 

lll6406ffFO 
f-h4068000 
7406 
hAFFff 
Ul200A 

1269 ~Ollu C6441900 
l 21U =Olff l.3 
1211 

011) j 

.:i k _ 1 t• or t _?.flt r y: 
; :::;:;;:==::::========= 

~llow tha c~llln~ process to be 1bortcd if 
the Pf_fc~PKEEP fluo is keeplnq it from Deing aborted. 
P_TKCUT is decre~ented in the P0 1 if P_TKCNT 
ts = 0 then Pf_lE~PKEEP is turned off and PF_CfLC 
fl-19 is tested. 

Interrupts snould be turneo off if un NO_ABORT_SPEC 
Cun ~e pdrformed on a process runnin~ this code. 

etltrv: none 
eKlt: P~ fields altered 

aio11 '~Ktrlr 

moll st•'"' 
~ow Jl,p_tkcnt[sil 
<1nd ..al t01FU 
Oec ill 
jz oa_restore 

dee p_ tkcnt[ si J 
ret 

oa_restore: 

;high bit is original TEHPKEEP 

;assume 
;no borro~ froa HSB 

test p_tkcntlsiJ,80H ;was TEHPKEEP on originally 1 
OlEu jnz oa_ret iif it was don•t chk CJLC here 

;turn off fEffPKEEP 
and µ_flag(sil.not pf_tempkeep 
test p_flag[~l] 1 pf_ctlc 

OlEo jz 0<1_ret 
mo11 dK•Offffh ;1t PF_CrLC is set o~ to 

OCOd call termlnate_entry ;terminate even if SYS PO, 
:see AbT_CHK in ABORf.KTff 
;ter~lnate •av fall if 
;K£[P was set while 

oa_ret: ;JEMPKEEP ~as also set. 
mo11 p_tkcnt[si] 0 0 
r\! t 

PAGt 32 

COPYRiGHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



12U 
l?lJ 
I 714 
l l I'> 
J 216 
12 If 
ll /'l 
l 2 { ') 
l 2 tilt 
Ueil 
l Zo? 
l ZIJ J 
12u4 
l?b'> 
l?bf. 
l l87 
l ?UH 
1 ?b'J 
l ?'J ll 
!I'll 
un 
12'13 
12'.!4 
1 ?'l'l 
17.')6 
ll'i1 
l ?'JIJ 
l?'J'l 
l JtJO 
l1iil 
1302 
lJOJ 
l 30'< 
l:iL'> 
1 J06 
l3U f 
J Jlltt 
l :rn <J 
J HO 
LHl 
l .Hi 
l.:!U 

-

=OlfU Lr7000 

=- n 1 ,= J tJR51) 02 
=-Olf o 3f1Dl7404 
=IJ l Ff, 8!3F'3t~F5 

=OiFL U544')2894!,;02 
=OlO't bf\H06251000 
=OL!'I\ 300000740A 
= 0 l Ot- 8Bli.:5COO!i91C 
=0.ll'> 893S5COO 

~Od9 C3 

=OLl~ 83F~007503 
=0?11· 2AOHCJ 

=0222 [851)01 
=022!> L304 
=Ol.2/ ti6t'Fl'fC3 

1314 =OL2b Ufil't 
l H'> "ll22~l '>2S6 
1316 
1317 
UlH 
lJi 'J 
U<.'U 
ULI 
lJLi 
1J2J 
1324 

:c0221' 8Bl c6800 
=0233 895Clf 
=OLJ6 t744220000 

OlFE 
0 lF 3 

0219 

0222 

0 382 
02?b 

-
djact I include µroc.rtm 

;•···················································· . ~ 
f T 

;. Process ~outln~s 
; . 
;·············**************************************** 

tre2µd: ; f re~ Process Descriptor 
;====== ========================= 

~ntry: ~I = PO aduress 

Assurues no memory dnd on no list except thread. 
Called only from TtR~_ACT in the dispatcher 

~o~ di,(offset thrdrt)-p_thredd 
frci!pd_npd: 

~011 bx 1 p_thread[di] ;find pd on thread 
cmP bx 1si I je freepd_trd 

mo11 of 1 bx I jmps freepd_npd 
freepd_trd: 

~011 dXtP_thread[siJ I moll p_thread[dl]1ax 
mo11 dxtP_fla1Csi] I anu ax,pf_table 
cm;i aKt 0 I jz freepd_exit 

mo11 OKtPul I moll p_link(si] 1 bx 
U1011 pul 9 si 

freP.Pd_exi t: 
ret 

i========== 
proc_creat: ; Create Process 
; :;:::======== 

cp_doit: 

cp_uoa: 

DX = pd dddress in u_wrkseu 

cmiJ ox 10 I jne cp_doit 
sub bx,b11 I ret 

call get.:>dadr 
jcxz cp_(Jpd 

;11011 DK 1 Ot fffh 

mo11 OKtP_link[si] 
µt1sh dx I push si 

I rel 

;si-)pdaddr in rt• 

; init uda fields 

iset Parent 

11011 t>x,rlr 
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l3L'> 
J '3L6 
nn 
u:n1 
J 3L 'J 
t:LJU 
1 BI 
}j.JL 

} ]jJ 

13:J4 

.:..OLJLl 
=OLH 
=0 .. 44 
= c;,_41 
=ll/41) 

C6't41900 
o IS 7l16 0FF7 
8~44£.4 

J,\Ot>tl400720? 
!,O(i D 

)JJ'> =0L4f 11944£4 
J Jj6 

1337 
IJJ!l 
l 3 ~'I 
l 3't0 
1341 
1342 
114 -~ 
LH4 
134'> 
l 3'11) 
IHI 
J :J4 fj 
134 'J 
13'>0 
lJ'>l 
lh2 
13'>3 
Li'>4 
13'.>~ 

13'>6 
13'> 1 
13'..>tl 

l 3'.I 'I 
1360 
lJol 
lJt;? 
13o1 
1 fo4 
l )h'> 

1366 
Uo/ 
1 Jl>H 
l 36'J 
n10 
l37l 
137.! 
1 HJ 
I H4 

l 3 '~ 
13(6 
Dtr 

=OL5L 
=OL5<J 
:.02St 
=OU.l 
=0.<.6J 
=OL61J 
=OLf,'J 
=026t 
= O.c.7 J 

=OL78 
=027l. 
=f1L80 

=0282 
=028& 
=flLBU 

:fl Lo<: 

=0290 
=11290 
=OL9u 

=OL!IO 
=OlA4 
=021\A 
=OLAD 
=OL!U 
=OLl:16 
=OLl.\C 
=OL'lf 
=02C5 

tl31Fl6007424 
1337 C 16 0075L4 
807Fl6 
1rnrn 
!J3Fr00741A 
., 1 
ff75025553 
B90CJ038P.04 
lE!lCOOBrna 
l.:81DH IF 
~fl5E585F 

UlJF 

26Al 2E 00 
BfJ54100300 
ll95HO 

061E 
dCCltlfC21lf09 
llEl?OOBBfE 
B90400fJA5 

llfH.BD2 
3916:>0007503 
A35000 
J91652007S03 
.:.1:>200 
391556007503 
A35600 
]')1{>54007503 
1'35400 

02H 

<.:p_slst: 
if mr n. 

en t.li t 

ino\I 

·Jno 
UCll 
CtttJ 

~-tkc~tlsiJ,O ;tern~ ka~p count 
p_fl~1[hxl1not (pf_childJbort t pf_resource) 
;.d,p_l,,t[siJ 
jl,nlstde11 I jb cP_slst 

mo11 ,1,0 ;makP. sure Its a legal list device 

; share memory 

;list de11ice is relative to 0 in 
;CCP/H 

0282 cmp p_m~rn[bxltO I je cp_nm 
0282 crop p_me~fslJ,O I jne cp_nm 

lea ditP_memChxJ 
cp_mnxt: mo11 di1ms_link[df] 

0L!l2 cmp di ,o I j e cp_nm 
push di 
push ms_start[dlJ I push st I push bx 
mov cx,f_share I mov dx 1 sp 
push ds I mo11 ax,ss I mo11 ds 1 ax 

OU9li call osif I pop ds 
pop bx I pop si I pop ax I pop di 

0261 jmp.s c1>_11nxt 

OLl\0 

0286 

02!1F 

02f.8 

cp_nn.: 
:set Physical UOA segment 

illOll 4XtU_wrlcseg 
moll dx 1p_uda[stl I add dx,ax 
mo11 p_udi.l[siJ, dx 

:tnherit password 

push es I push ds 
no11 cx,es I mov esedx I mo11 ds1cx 
moll st,offset u_df _password I mov df,sl 
mo11 cx 1 4 I rep movsw 

iset initial segment values 

moll ds,dx I xor dx, dx 
CIO!> ds:u_initcs 1dx I jne cp_udal 

moll ds:u_ini tcs 1 aK 
cP_udal:cmp ds: u_ in it d s1 J x I jne cp_uda2 

moll Js:u_initds,ax 
cp_uda2:cmp ds:u_initss,dx I jne cp_uda 3 

moll ds:u_initss,ax 
cp_uda3:cm;> us:u_inites,dx I Jne cp_uda4 

IOOI/ ds:u_lnites 1 ax 
cp_uda4: 

;ox=o 

;!)X.:0 

:OX=O 
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- -
LI' IM ~::.M86 l • 1 S ')Ui-:Cf; kH1.r.f!6 

l3 IU 
l H'J 
1 mo 
lJiH 
l3d? 
13 d .J 
l JtJ4 
13tJ5 
1386 = 02Cd !lf:J A 
l Jo 1 = OLCA tlBf'2 
l 31:18 =01.CC l!r3BOO 
l 3 8') =f'2C1· t_89BOO 0 3611 
1 J'Jl) =flL[\L t.8'J500 0J6A 
U'IJ =0.::0:> ll3CfJ0483C704 
l VJ/ =1'20b dlBCOO 036A 
l J,J.j =OLDl l:8!l 9 00 O..i6A 
l 3'J4 =02t1 llEBGOJ 
I "J 'J ':> =02[4 BF5'JOO 
1H6 = OL(; 1 tlitlOOO Oj6A 
13'1 I =O?.Ei. t81000 036A 
l HH 
H<J'J 
141.10 
1401 =O?.i::O OfilF 
1402 =IJL[t" A 15 6 0 0 
140'.I "02F2 A31EOO 
1404 =OLF5 111HOO 
140'> =02FB A31COO 
l40b 
1407 
14Ull 
14 ll 'J =OLFtl 33)2 
1410 =02Fu C63S660024 
1411 =OJ02 !IRlSlOOO 
14 l<'. = 0J06 Ci81& IAOO 
l 'tl J = UJOA C606 ll 0001 
1414 =OJ OF C60SlBOOFF 
141 '> 
1416 =0314 IJ BL:O j 2 01) 
1417 =OHIJ 891E 3200 
l 4] fl =0.>lC !)'jli=0 1t00 
141 'J = 0 320 Al5400 
14L() =O 323 A3HOO 
l4Ll =IJ.J26 lJ')l60000 
14.U =032 ... IJ9l64f 00 
14.:: J ='I 32 t: ll91 &6200 
l 4L 4 =OHL 8916640'} 
14L':> 
1426 
14U 
14Ltl =OJ Jo UEltltOO 
l 42<J =OJ311 l631:lJflCuO 
14.JO ~OBr 261115000 

;Tnt~rrupt vector save areas; 
;Get parent's int~rrupt vectors 01l131't 122't1225 
linto child's U0• 1 if the 
;Interrupt vector is not initialized in the 
;child's UOA. 

:no\/ .JS 1 d>< 
:n~v si 1 dx 
aiov di 1 off~et u_ivectors 
c.lll cp_icopy 
call cp_icopy 
~J~ si 1 ~ I adJ di 1 ~ 
call cp_icopy 
c:"ll cp_icopy 
aiov st 1 offset i_os_lp 
:nov df,offsat u_os_lP 
call cp_icopy 
call cp_icopy 

set user's stack 

push es pop ds 
aov ax 1 ds:u_initss 
iOOV ds:u_ss 1 ax 
:nov ax 1ds:u_stack_sp 
;uov ds:u_sp 1 ax 

set other uda values 

xor r:lx,dx 
:nov Js:u_delim1'$' 
:nov ds:u_error_mode 1 dl 
aov ds:u_pd_cnt1dl 
:nov ds:u_mult_cnt 11 
:nov ds:u_in_inl1true 
;mov ds:u_insys1 dl 
:nov bx1ds:u_initds 
mov ds:u_ds_sav,bx 
nov ds:u_Jm~_seq 1 bx 

Aov "x,ds:u_inites 
~ov ds:u_es_saV14X 
;jjOV ds:u_dpar~m 1 dx 

mov ds:u_fla~_sav1dx 

mov ds:u_conccb,dx 
111ov ds:u_lstccb 1 dx 

;ox,os=O,ES=child's UOA 
idivide error vector, #0 

; single step, fl 
;skip NIH 1 12 
;J-byte, #3 
;overflow, l't 

;o.s. entry, f22't 
ldebugger entry 1 #225 

;console ~ode lnit 

; setup user stack for iret 

mov ds 1 ds: u_ss 
IUOV di ,u_sp 
mov ax 1 u_tnitcs 

; sp->o ff set 
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LP/~ ~SMb6 1.1 51URC[: RT~.186 

14H 
14 Jl 
14 jj 
14i4 
14 .!~ 
l4J6 
l4H 
l4.Hl 
14)9 
14 411 
144 l 
l 4't2 
14't~ 

1444 
144'> 
14"6 
1441 
1448 
l 4't 'J 

14~ 0 
14 '>I 
14'>? 
14:.d 
14~ 4 
14'>'> 
14~6 

14~f 

I 4 '.> 'l 
14 ~ 'J 

14oll 
l4bl 
1462 
146l 
1464 
146'> 
1466 
14,) 1 
l 4t,b 
14b'J 
14111 
14 Tl 
14 /;> 

14/i 
1414 
14,., 
141 A 
1411 
14 /!J 
J.419 
14 dO 
141! I 
14tl2 

=OJ4.:l 
=uJ4t. 
=OHh 

=-0.>40 
=OJSO 
=f,J54 
= 0>'> I 

=0.>51.i 
=O .:i61 

=0366 

=-Oj6;. 
=i)J6() 
=O:l6r 
=OH3 
=0J7'> 
=0378 
=Qj]A 

= 113 7!i 
=OJBl 

ll'J4 5 0 2 
C745C4t.J002 
ff 01 

~f~St·,. 

IJf\167200 
89540? 
t.9367200 

titH56COO<l914 
U9H6C0090 

5 r.i: 9 J CH 

263915 
7 5i) c 
26H5502 
I ~06 
B90200 
fH5 
C3 

83Co04tlJC704 
G3 

14H~ =03R2 52 

02D 

OHB 

0378 

11011 2C.:liJ,ax 
no11 word ptr 4(JiJ,0200h 
po:> ds l µop es 

µo:.i 
'UOI/ 

mov 
llOI/ 

; put on thread list 

si I pushf I cli 
dx1tilrdrt 
p_thr .. ad(sll 1 dx 
thrdrt,si 

->seqment 
->flags, interrupts on 

OS=SYS)~f, ES=UOA 

don't need SYNC here 
but this code cannot 
be reentrant 

; put on dispatcher ready list 

llOV 

:uov 
dx,drl 
dr Its i 

mov p_linkCsiJ 1 dx 
po pf 

; do the next process 

pop dx I jmp proc_creal 

cp_tcopy: 
;--------

entry: tS:OI = UO~ ivector location to store 
us:sJ = ivector to copy 
ox = 0 

tx it: 
OI1SI = incremented by ~ 

cmP es:word ptr O(diJ,dx 
jne cp_nocopy 

cp_nocopy: 

cmp es:.ord ptr lCdil,dx 
jne cp_nocopy 

mov cx,2 
rep :aovsw 
ret 

~dd sf,~ I add di,4 
ret 

\J•!tpdadr: 
;--------

;ox=O, Ol=UOA !vector to copy 
idon't copy interrupt vector 
;if it is () 0 in the UJA 

;move two words 
; copy to Jl>A 

entry: [)X 

exit: ex 
SI 
ex 

PO address in U_WRKSEb 
0 successful 
PO address in SYSOAf if success 

Mmke sure PD address ls in SYSOAf. ·lf not, copy into 
one in PO table. Hake address relative to SYSOAT 

push dx isave PO In U_WRKSEG 

\--
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-
l 41>'t 
l 'tll'.> "a jlJ J 
14th =0.:186 
l 4:J/ =0.;3 •} 
14t!!J =O .18J 
14 tj<J =OJHf' 
l 't 'Jll =nr11 
l4'il =OJ<H 
14 'J? <d97 
14')1 =IJJ98 
1 't'l4 =OHA 
14 '.J'> 
1 't'J6 
l't '.Jf -"IJJ9C 
l 4<Jll =0390 
14')'1 =OHt-
1500 =IJJ/d 
15ul =O 3!\!i 
l~Ul :OH7 
I !>OJ =0..>Ail 
1 '>li4 
l '.>U'.> =O Jr.l. 
1506 "OJ~I: 
l '> t) ( =OJfll 
l5Ull :0Jfl2 
J ')09 = OJBJ 
1'.>10 "-OJ!l4 
1511 =OJG'.> 
15 IL =OJ(IA 
l '>l J =0.Hll\ 
1514 -=OJBi: 
l., 1., =!UCO 
l., 1 b =O.:lC2 
l Sl7 =OJC.:l 
I'> l!I =OJC4 
151 •J 
D20 
l'><'l = f1.IC9 
l5Ll = 0 JC.> 

l'>l"-1 

tlfl3!JO() 
._q,~[1)7 

'- 311 
26<il2t0ll 
t.CJ :J 
UC .I 
llltJ4(J)[O 
'.>i: 
O'lr 0 
l'20 

.,~ 

'.JCH 
31l:H5COO 
.15F r 
7505 
B90COO 
<JflC3 

8q05 
l\35COO 
90 
57 
06 
H 
U>llEIE2EOO 
07 
d91800 
f-3115 
061r= 
07 
SE 
814C061000 

33C'I 
CJ 

'lflH 
0 Ji.IC 

Q]f ') 

OHC 

-
""" :>x 11>dlen 
cc.11 sysdat_chk 
jcxz J;id_:iad 

'""" dX 1 u_wrk se\) 
llov bx, ds 
;,UIJ '"''bx 
nov cl,4 I shl ax,cl 
pop ii 
~dd sl,'lx 
jmps ~wd_done 

j)op si 
pu=>hf I cl i 
llOV dl,pul 
l·~st ditdl 
jn<: ,;pcl_have 

111011 cx,e_no_pd 
popf I ret 

\JPO_have: 
mov ax 1 p_link[dll 
!llOll pul.-1x 
po pf 
push di 
push P.S 

push ds 
mov ds.u_wrkseg 
pop es 
111011 cx,pdlen/2 
rep mo11sw 
push es I pop ds 
pop es 
µop :oi 
or p_fla~(sll 1 pf_table 

gp d_uon ~= 
xor cx,cx 
rel 

;PO is .,ithi11 SYSOAT 

;u_w~KSEG-SYSDAT 

;m4ke into bytes 
;sr relative to U_WRKSEG 
iSI->PO relative to SYSOAT 

;u_wRKSEG:s1->PD to copv 
iturn off interrupts while 
;changing the PUL 

ino tree P~s left 

iOI->PO i~ SYSDAT 

; update PlJL 
iallow interrupts 
;save address of PD tn SYS~AT 
: save U!>ll 
; SY SOAT 
;DS=U_WRKSEG 
;ES=SYSDAT 

;copy PD into SYSDAT PD 
;oS=SYSllAr 
HS=UDA 
;SJ=PD I~ SYSDAT 
;got it fro• PO table 

i'A&t H 

-----~----·--· ---
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-

l ~ 2 1t 

1'>2., 
l'>d> 
1'>27 
l .,,. ~ 

l '>..'.'I 
l '>.lU 
l ~d l 
l '>.lL 

l '>3 j 

l '>34 
15 J'> 
DJ& 
15H 
I '>J'I 
1 '>3'J 
l 5 4t) 
l !:> 41 
1'>"+2 
1 .,,, 3 
l '>44 
l '>4'> 
1'>46 
l '>47 
154 H 
l '>'• 'J 
lf,:.>U 
1 '>'>I 
l '>'.>2 
15~3 
l '>'>4 
1~~~ 

l 5'>f, 
1'>.'>1 
l '>'>ll 
15 ~ ') 
l '>6 u 
l '>61 

=-OJCC HI 
=UJCU 1E2tdflt0600 
=03DJ 80JtL206fF74 

70 
=0.lf)f, A321Hi6 
=PJiJD f\Of.=A222 06 
=03t2 8CCOA32406 
=03~1 A1&80093A326 

06 
=0.>ft: dt4 710 
=Ujfl BOFF26~21ROO 
=03F7 582SA13200 
=O;;FL til\4704 
=OJFT 26426100 
=O<t03 C6ft 7 04 00 
=04fl1 1112ft06 
=040A 26il3HOO 

1562 =O~Ot t96JOO 
1'>61 
l'Jo4 
l'>b'> 
1 '>56 
1561 
1'>68 
15o'J 
1510 
D/l 
15U 
l '> /] 
15/4 
15 7'> 
l '> 1f> 

=0411 A32306 
=0414 8~C3A32606 

044A 
044A 

~•~ct I include dsptch.rtrn 
;***************************************************** 

Jfsp4tch Routine~ 

; :. ;: ::.= 

f di sp: 
;===== 

This Pntrv point used by interrupt routines in XIOS 
Note: if the KlOS is performing memory protection interrupt 
handlers must en4ble o.s. memory before calling the o.s. 

cli 
push ds I mov ds,sysdat 

PAGE 38 

- COPYR•GHl@ 1981. 1982, 1983 
OIGI f Al RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _______ _ 

cm;.i indisp 1 true I J e no di sp ~if indlsp=true then we are 

mov i.iK_SdVtdX 
mov Ql 1 true I mov indisp 1al 
~ov ax 1es I mov es_sav 1 a11 

;1n the dispatcher and 
;this code ls skip~ed 

mov a111rlr I xchg ax 9 bx I mov bx_sav1aK 

mov es,p_uda(bxl 
mov al 1 true I mov u_ln_int,al 
pop ax I mov u_ds_sav 1a1e 
mov al1p_stat(bxl 
wov u_stat_sav,al 
mov p_stat[bx],ps_run 
ITTOV a1e 1 es_sav 
mov u_es_sav,ax 

AX in AX_SAV 
BX in BX_SAV 
f::S ln U_ES_SAV 
DS tn u_os_SAV 
p_stat in U_STAT_SAV 

047d jmp intdisp 
;dispatcher will jump to here if 
: u_in_int = true. 

int_disp_e111t: :interrupts are off 

mov '1X_s•1v,a11 

AK in AX 
BK in BX 
ts in u_E:S_SAV 
OS in u_os_SAV 
p_stat In U_STAT_SAV 

mov a111b11 I mov bx_sav 1 ax 
;check for 



-
1 •, n 
1 ::i {tj 
1 'i 79 
l'>dlJ 
l 5 ti I 
15U2 
l'>U":l 
I '>e4 
i '>U'> 
l 5 tlf, 
l 5Ll I 
15oU 
l 5!l9 
15 ')fl 
l 5'Jl 
1 5 './? 
l5'fl 
1594 
15 'J ~ 

1 s 'J6 
l'>'H 
1 s•rn 
1 S'l'J 
l6Ufl 
l 61J l 

=- u .. 19 

=lh2tl 
=f•426 
= 0-<21) 
=O't?f' 
'-'04 Ji 
= 04 :H 
=O<t3,; 
=041f 
=0444 
=0 .. 4'1 

=11441\ 
=0441:; 

-
d13~6(000J /ij 
58 

t00026,.?l~OO 

t.trd 008fl[)fl 
L6:.06J00 
1Hl4704 
tt2J06u•rna 
A 12 8 06 
C606V0600 
L'.(d Eli. 3200 
26!lc064COO 
er 

Ji= 
Cf 

l6UI. =044C fBOlOOCO 
160'1 
1604 
1605 
1606 
1601 
}6(J8 

l 6U 9 
16 lll 
1611 
1612 
16U 
1614 
1 bl., 
1616 
1617 
l61U 
l f, 1 '} 
16<'.U 
1621 
16<::! 
162] 
16 24 
1625 
1626 
16d 
1628 
1 f,(''J 

=0450 53dBlf6fl00 
=045'> C64704005B 

O<t7d 
'14 7 tl 

0450 

cn..i drl,O I jni. intdisp 

mov al,false I mov u_in_lnt,al 
mov ax 1 rlr I mov bx,dx 
mov dl,u_stat_sav 
mov ~-stutlbxl 1 al 
mov ax1bx_sav I mov ux,ax 
1oov ax oax_sav 
mov indisp 1 false 
mov ds1u_ds_sav 
n1ov es,u_es_sav 
iret 

;interrupt occurencc 

;on dispatcher exit 

no<.lisp: pop Js 
iret 

;=.::;:.::::::::==== 
f<1rpdi sp: 
; :::.======= 

Int~rmodule pdisp (non-interrupt) 

Cdll pJisp I retf 

; :::;:;:;:: 
P<Jisp: 
•===== 
; Clll dis~atcher with no special action 

;;;:•==-=== 
Jsptch: 
·-----­.------

push DK I mov bx1rlr 
mov p_stat(bxl 1 ps_run I pop bx 
;j11p ds11tc11 

r11~ dispatch function looks like d noop to the 
c~ller. All fla~s and registers are maintained. 
No levels of user stack is used. 
(jmp dispatch = rel) 
interrupt routines enter through fdisp. 

)fspatch has two (2) arguments: 
1. the p_stat field of the process descriptor 

determines the type of action to perfor11 
for this process. 

?. the dparam field of the uda is an argunent 
to the action. 

The main part of the dispatch routine takes the 
currently running process off the Ready list 
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16311 
16.>1 
ltd? 
1633 
l 6J4 
16 l'> 
l 6J6 
16.H 
16JP 
163'J 
16411 
1641 
l6't2 
16·d 
164't 
164!> 
16<t6 
l6't7 
16<\~ 

16"':1 
16,U 
1651 
lb,;> 
16!> i 
16'>4 
16:>!> 
16~6 

16'1 
16,ll 
t .t,:;•J 
1661) 
1661 
166? 
l6C.] 
166't 
166!> 
1606 
166/ 
16611 
166'1 
16/0 
1611 
161l 
161.j 
1614 
16/!> 
1676 
1617 
16111 
16/9 
i6bU 
l61ll 
161U 

=114,A 'JC.Fl\ 
=045~ t!OJ~LZ06ff75 0465 

02 0465 
=IJ.t5J 'JOC3 
=0465 (6062?06fF 
=046A L68r064f00 

=046i- A 32 8 06 
=O't7L llriC3891[2606 

=0478 8lH6f 000075 
2C 

=OHF- 833EoC000075 
25 

=01t36 Al68008B08 
=0481; t107Fu400751A 
=04'>1 8J3F00740A 
"'O't'l6 8A't 105 
=0-t'l':l dClF 
=04ql! 3A4705740B 

=04.llO j\ 12 &06 lltl08 
=041\5 11121106 
=04.\o E95C02 

= 
=041\i; L6!1C 16 IE 0026 

89261(00 
=114!l!> 2E8E 160600BC 

221)6 
=04130 <1126068808 
=G4C2 A12906 
=04C5 rB 

04All 
04AU 
04AB 
04A8 

04.~i.I 
000 

0101 

PAGE 40 

~n1 j~~s tG ~ ro~tine which Hill put it on some 
~t~er li•t dap~nJinu on the p_stat argument. 
fhe subsequanl routine will th~n jump to the 
~chejuler which will do pollinu of devices and 
move processes off the dispatch ready list onto 
lh~ Keady list. The Reauy List is m~iAtained 
in priority order with rouno-robtn sche1ultnu 
of processes with equivalent priorities. The 
first process on the ready list will then be 
swltche<l tn. 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
; set indisp flay 

pus hf I cl l 
PACIFIC GROVE, CA 93950 

cmp indisp,true I jne dispin 
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popf l rel 
ulapin: aov indisp.true 

pop u_fl.1g_sav 

assummtng bx=RLR: 
if PLR=O and ORL=O then 

if p_statlbxJ=PS_RUN then 
if p_llnk(bxl=O or 

p_prlor{p_linkCbx]]()p_prior{bxl 
don•t do dispatch 

then 

:uov cax_sav,ax 
mov ax 1 bx I mov bx_sav,bx 

intdisp: 
cmp µlr 1 0 jne dcunt 

cmp drl,O I jne dcont 

mov ax,rlr I mov bx,ax 
cmp p_stat(bxl,ps_run I Jne dcont 

cmp p_linkCbxJ,O I je no_disp2 
mov al,p_priorCbxl 
mov bx,p_link[bxl 
c~p al 9 p_prior(bxl I je dcont 

no_<lisp2: 

de.int: 

mov ax,bx_sav I mov bxtax 
mov ax,ax_sav 
jmp dext 

~ov u_ss,ss I mov u_sPtSP 

mov ss,sysdat mov sp,offset dsptchtos 

11ic>v ax1bx_sav 
mov ax,ax_sav 
stl 

iiiilii ...... .... ~ 

tlf Poll list = 0 and 

;Osptch Ready list = O and 

;(RLR can never be 0 here) 
;our status ts run and 
;other PO to ready to run 
:with an equal priority 
;THEN skip the dispatch 

...... ........ ~ ~ ....... ,...... f .·it Jiiilll 



- - -
l6t. j 
l6U4 =O'tl,6 ff, 

161.l'> 
16U6 
160 ( 
16bli 
l 68'J 
l 6•Jf) 
16'Jl 
16'1? 
l6'Jj 
16'14 
16'J'> 
l6CJ6 
l 6'J I 
lo'HI 
16'J'l 
llOU 
1 7U J 
110:• 
17U:S 
1704 
170!> 
1101, 
l 7u-r 
l 7 Oil 
1 7 u 'l 
1r111 
I 7l l 
l 7lL 
llH 
l 1l't 

=04C1 05li= 
=-114C'J A32000 
=O<tfC HAC3A32200 
=11401 8GC1Al2400 
=0406 UHC24JL600 
=041b 8HC7A32800 
=114f:O 8~C&A32AOO 
=04['> d~C5A32COO 

=04d 331Jfl8[0P. 
=04ft 8bf3Jf3800 
=O'tF3 UA0400 
=041'6 881.~f 3A5 
~n4FA 8flCA03f2 
=04Fl: 03FA 
=0500 f]l\5 

=0~02 bE~003ilF5800 
=05% ol:IC1'f 345 

171'> =O'>OC ~E8il[0600 
1116 
1 7 i7 
17lfl 
1119 
l 7 20 
1121 
11.U 
1U3 
H24 
l , ._., 

1126 
11.n 
112!:1 
112 'I 
l ]JI) 

11 JI 
llJL 
lljj 

1134 
11 J'> 

=0~11 90 
=0'>12 A15800UBFO 
=0)11 UR04A36800 
=-0) 1(, C704000fl 

cld 

:ao" 
'1101/ 
11101/ 
mov 
iAOV 

mov 

save reqisters 
NnrE: We ~ill use OS instead of ES 

No segment overrides ••• 

pop ds 
ds:u_ax,ox 
ai.,bx I mov ds:u_bx.ax 
<IXtCX I mov ds:u_cx,ax 
ax t dx I mov ds:u_dx,ax 

"" t di I mov cts:u_di1ax 
.lX IS i I 11101/ 

PllGE 'ti 

ds:u_sl 1ax 
JlOI/ [I"• bp I moll ds:u_bp9ax 

5d~e interrupt vectors 0.1.1,~ not INT 2 ~hlch is NMI 
HPIM-86, CCPIH-86 1.0 on the lbH PC saved MMI 

COPYR'GHT o 19fl. 1982, 1983 
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PACIFIC GiWVE, LA 93:l50 
xor ox,bx 
;uov si,bx 

mov ds, bx 
mov dl 1offset u_ivectors SER:;'/=-------

iHJ I/ dxt4 
mov ex, dx re.p ruovsw 
mov CK t dK add si1dx ;get next 2 
ado 
rep 

dl,dic 
mo vs., 

;skip INT 2 location documented 
inow as reserved word in UDA 

block move osint1debugint 

:nov st,offset i_os_lP I AIOV dt9offset u_os_tp 
llOV cx,dx I rep movsw 

take current process off RLR. 

idisable memory for the process 
iwe are taking.out of context 
iturn off interrupts 1 

; mov bx.rlr I; lea st.p_A1eM-11s_linlc[bxl 
;dsp_dnxt: 

:nov Sltms_l1nk[sil 
test sitsi I; j:z dsp_disabled 

111011 cx 1111s_start(siJ 1; mov dx 1ms_length(sil 
push sl 
mov ax,lo_dlsable I; call xtosif 
pop sl 
jmps dsp_dnxt 

; rlsp_disabled: 

nop 
llOll aK 9 rlr I mov si 1 ax 
•ov ax,p_linlc[siJ I mov rlr.ax 
llOV p_llnlc(sil10 

; we are now in NO-HAN's land 

-



~P/1 15~86 t.J 51UALE: ~T~.A9b 

!{ jb 

1737 
lfJH 
17 jq 

1 f'tll 
1741 
17't£ 
114 "i 
l 7't't 
Jl't'> 
1146 
J.747 
J/411 
174'1 
11'U 
17':> l 
11':>£ 
17, :i 
11 ;,t, 
11!>'> 
1756 
1 /:;I 
17':>!! 
115'1 
1700 
1161 
lfo2 
116.i 
l/b4 
l fo5 
1/66 
176 "( 
17611 
l 7i.>'J 
l 7 I fJ 
1771 
1712 
11n 
17H 
111'> 
1716 
1777 
111!1 
1779 
l 71lO 
17ll1 
llUL 
llbj 
l7b't 
11:1':> 
Htl6 
l71l7 
llllH 

= 0':>20 jlf F uA SC 04111 
t] 

=fl:>27 :::.EFFA72Cu5 

=O':>?L onof. 
=-0~2t 0[)0(, 

=0:>30 ':>!105 
=!l!>12 0006 
=0':>34 U20<; 
~0'.13o 4205 
=0!>36 OOllS 
=0':>3A 01'0'> 
=-O':>JC 9605 
=0'>3L 0006 
=0540 O!lO 6 

= 

=0:>42 26Al0000 
=0:.4b tll\08 
=0'>411 56i:8~EOO 

=0:>4C ':>Etll4C062000 
=0!>52 B~442lJ84404 
=0':>58 l9ER00 

=0:>511 t'J\ 

061.\ 

0646 

From now until tnd and of the 
switch routine, There ls no 
process in context. 
SI·-> PD Just taken out of context. 
jump to routine for given sl~lus 

xor bh1bh I mnv bl1P_stat[sil I shl bx 1 1 

org ((offset $)•1) ANO Offteh 

Jsp_t~;ble d,. Jtsp_act ;oo - run 
dw disp_act ;01 - (no1>)-poll 
do; Jelay_act ;02 - delay 
dill dlsp_11ct ;03 - (no1>)-Si11llP 
dill tera_act ;04 - ter111inate 
<Jw sleep_act ;os - sleep 
dw dtsp_act ;06 - (nop)-dq 
dw disp_act ;01 - Cnop)-nq 
dw fl<i<J_act ; 08 - fla1 111aJt 

device 

<iW oisp_act ;o9 - (no1»-cio111alt 
llW disp_act iJO - (no1>)-sync 

sleep_act: 
;---------

insert runnin9 process into list specified by 
u_dpardm and set P_stat from P_scratch 
Note: we cannot sleep on the DLR since interrupts are on 
here, and fl4q_set can change the DLR 

11ov <tK ,u_dPara111 
mov i>x,ax 
push si I call insert_process 
pop si I or p_flagCsiJ,pf_resource 
mov ~l,p_scratchCstJ I mov p_stat[sllwal 
j:np schedule 

;---------
Put the running process on the Delay List. The 
Jelay list is built such that any process's 
r1?a1"al nlna delay lime is the additive of the delav 
limes of all processes ~head of it plus the # of 
ticks in it's own p_wait field. Al each clock tick 
the p_illait field of the top process in the list 
is decre~ented. If it reaches zero (0) 1 all 
processes with a zero in the p_wait field are 
placed on the dispatch ready list. 

input: Sl=pd address 

ell 
if m11m 

;keep flag set fro• changing 
ITICK, and changing )LR 
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-

=O':>'.L L60SOCOCFF 

=P.'.>6] U!'.~ I.\ 00 
=0'>64 268 ti Ot= 000041 
=0'..>6i. 83F9007501 0571) 
=0)6r 49 
= o:. 7 0 8fJJF 
=0'.>7L IJ3fF007400 0584 
:=O':J77 8P451~ 

= O:> 71\ Jf\C 11706 0':184 
=O'.>H: 2f\C8ilf'OFU\EC 0':170 
~O'.>B't 8'l3CB'l37 
= 0'>0 tl 394C lA 
= 0 :.81\ 83Fr007403 059 3 
=f''> 'J ll 294HA 
=f'~')j f. 9Li 000 0646 

-

cndif 

t1 el _lp: 

del_o: 

del_e: 

-
push si I rnov al 1 io_strtclk 
c~ll xiosit I pop st 

mo11 tick, true 

mov 
mov 
Cln;> 

)1011 
cmp 

mo11 
.11ov 
cmp 

j :np 

bx,(offset dlr)-p_link 
cx,u_dpar<tm I inc ex 
cx,O I jne del_lp 
dee CK 

Ji,p_link(bxl 
cJl,O I je ael_o 
mov ~x,p_walt(dil 
cmp ax,cx I ja del_o 

sub CKtilK I mov bx,di l jmps del_lp 
p_link[slJ 1 di l mov p_link(bxJ 1 sl 
p_waitlsi] 1 cK 
dl 1 0 I je del_e 
sub p_wait[df],cx 
schedule 

fl<tg_a.:t: 
;--------

place runnin9 process in flag table to wait 
for next flaJ. Nolet flag may have been set ••• 

input: Sf=pd address 
U OP~RAH=address of Flag entry 

=O:>'Jo 264100008808 111ov ax 1 u_dparam I mov bx,ax 
=0~9C FA cli 
=0~9U tl33FFE7409 O~~B cmp 
=!'~~2 8931~7040000 

~o~Atl £99~00 0646 

;protect from flag set 
flg_pd[bxJ,flag_on I je gflagon 
mov flll_pd(bxl,si I iaov p_link[siJ.o 
j'lp schedule 
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l 7 c 'I 
1 7 'JO 
17'.d 
17'1? 
1 7 'J J 
l 7'1't 
1 / 'J ';) 

11 ')6 

l 7'i 1 
11'.Hl 
l 7'1'1 
11100 
l !l u] 

lHIJL 
llll.J :I 
l H IJ't 

lf'O'> 
UHJb 
l BU I 
1 !I ll'J 
llJU'J 
llllO 
Ull l 
ltl 1? 
1 lll::l 
I fl l't 
!Ill':> 
l IJl 6 
1817 
l IJ lll 
1 81 'J 
l llLO 
lllLI 
i 1!.U 
lfl;.'j 

ltli4 
ltli '> gflo:igon: : flag set since wait check 
18~6 =O~AM L707FF~F 

rnn =O:iAr hl 
l 8dl ~o:.. HO I: !35 [I 

11:1?4 
l'Ll'J 
lllJl 
1U32 
J fUJ 
l ll34 
Ul35 
llU6 
18H 
1838 
l IJ :14 
l !l<tU 
ll'l't I 

=0'.llll AHilOO 
=O~B'> 3904 
=CJ:.iil 1 893&61:100 

0600 

mov flg_pd[bK] 1 fla11_off 
st i 
jmps disp_uct 

t~rm_dct: 

;--------
Terminate the runntng process. free memory, free pd 1 free sync 
~tructures. Cdn only ue called by TERHINATE_ENJRY. 

Input: ST=pd address 
Mf:H_SYNC o~ned by callinJ process 

: place pO on rlr for now. 
11ov .ix,rlr 
mov p_link(sil 9 ax 
;uov rlr,si 

- -



; cledn up consoles 

lll't ;> 
I fl't j 

l H't4 
l U••'> 
lfl46 
l 1141 
l 848 
lll4'1 
l H'>IJ 
1 H:> l 
l l:I)/ 
I ib J 

l H'.> 1• 

1 ti'.>'> 
1 cb & 
lH'.../ 
l!bl:! 
l ll '.>'I 
llloO 
l H6 J 
lHo? 

='.b!ln tC-:H7UftLBu7r~ 01l9il mo11 cx,f_l'.':iot~rm I call osif 

=O:.>C l Al:dOOBtJFO 
=0'>(6 ti[l'tl6 
=O'>C'I 8'if67413 
= o~r.o lcHC95l 
=0)01 if7't02 
~ri:,04 bCDOilfull31'04 
=O:..fl,> ll'ld lOOi.Hollt· ~ 
=o:..r:u :..11'.> 91 F 
=0'.>l3 uqc 

lH6J =0'.>f '.> C606400600 
1864 
J fl6) 

1 H6& 
l Uo ( 
lAb}I 
lilo'J 
lH/U 
18 fl 
UJ{L 

rnn 
1874 
Ul/'> 
1H/6 
1 H77 
l '17 'l 
l ll l 'l 
l BdO 
18Bl 
lllll? 
UloJ 
Ultl4 
1 HH'.> 
l tltJ I> 
l AtlT 
l tltl i! 
l Ho'l 
Ul'JU 
l !l <; 1 

=O'.>EA t,g9600 

= O:>EU U'.HF 
=O:.EF 85iH 
~o:.r l 7407 
= O'.>f J '>3 
=0'.>f't t:tl4FFP. 
:cO:.F7 58 
=O'>fti i:[lFJ 

=O'.>FA litHS6tlOO 
=O'>l't sno4 
=0600 A36i:IUO 
=tl.S03 C,704•1000 

0 5[., 

OOJU 

O'>Cl 

cle:ln up memorv 
(we OMn the MX•emorv queue) 

fr1!e_n,..; t: 
~ov ax,rlr I ~ov si 1 ax 
now si 1 p_memLsiJ 
test si,si I jz enu_free 

;.iush d s I xor cx 1 cx ! push ex 
push ms_sturt[sil 
mov ~x,ss I mov ds,ax I mov dx,sp 
mov cx 1 f_memfree I cull osif 
pop ~x I pop ex I pop ds 
jmps free_nxt 

end_free: 

ma11 ;nem_cnt 1 0 

;nov bx,offset slr - sy_llnk 
t_nsync: 

~011 ux,sy_link(bx] 
test b><ti>x 

irelease any sync structures 
;after releasing memory 
; and l!EM_CrH=l 
;on entry, also own JHRO_SYNC 
;so it is safe to call 
;FREt.PD t>elow 1 

iASSIGN_SYNC cannot be called 
:with the rHRO_SPB 
;SI=terminating process 
;release any sync structures 
iowned by terminating PO 

;end of syncs? 
05FA jz t_sync_done 

;.iush b" 
0146 call unsync_entry 

pop bx 

05Eil imols t_nsoync 

t_soync_.1one: 

; take off RLR 
mov si ,rlr 
mov ax,p_link[si] 
mo11 rlr 1 ax 
mo11 p_link[siJ,O 

cmp si,owner_8087 
; jn~ t_end I mov owner_808710 
it_~nd: 

; free ul-! l'O 

;PO cannot t>e allowed to 
;abort if in SY.NEXT 

;release 8087 if we owned it 

lH'll =U60l tllt6FEE939GO OlFO 
lH'H 

call freepo I jmp scnedule 

1 ll':l4 disp_act: 
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- - -

=0600 C!,440400 
=0611 ull:,'100 

lll 'J'> 

1 IJ'J6 
l!i':lf 
l 1H>I 
l 8'1'J 
l '!Ufl 
1 ')O I 
l 'lU2 
l ':Ji) :I 
l'JU4 
1 'Jll'> 

l 'hJ6 
l'lll 1 
l 'JUtl 
l ':J1)'J 
I '.II lJ 

1911 
I '.I 1 :> 
l '.113 
1914 
19!'> 
1'Jl6 
I 'Jl 1 
l 'J 1 B 
l 'Jl ') 
l '),' (l 
l 'JL l 
J 'JL ( 
J 'J.n 
l C:i4 
l 'J2., 
l<JL6 
I 'lLl 
1':IL8 
192'1 

=Ool~ c803UOEJ2COO 061~ 

=061~ bfi4C0681El20 
00 

=O&ll tl!EIF 
=06?3 ll'>fF7413 
=0627 8"4505 
=0'>2A 3A4405 
=Oo?O 17011 
=06?t' 7204 
.=0631 1:302 
=0&33 t805 
=0635 8~~~Eqt7ff 
= 01>-.ill E305 
=063( Bl6406DFFF 

19.lfl =11&41 b':JJCd937C3 
l 'JJl 
1 'Jj(' 

193~ 

1'134 
l 'I j '> 
l '136 
19.) 1 
l 'I }tJ 

] '13 ') 
1940 
1'141 =0646 rP. 
l 'J4?. 
194J =064/ bf6EOn 
l ':14 4 
194'> 
1':146 
1941 

063A 

063A 
Old'> 
0635 
1)6 3t. 
0621 
0641 

;--------
~lJce process on RLR 
input: SI=pd qJdress 

'l'Oll p_st it[ sl ],ps_run 
aov ux,(uffset rlr)-p_link 
cdll insert_process I jmp schedule 

in>ert_pracess: 
·-------------­·--------------

put ~DP in list ordered by priority 

in.:i_"xt: 
ins_out: 

entry: hX l isl root 
::ii pd numl>er 

exit: SI is preserved 
interrupt state as on entry 

ruov cxoPflag(siJ I and cx 9 pf_resource 

mov ditP_link[bx] 
t=st di1di I jz tns_out 

mo~ dltP_Prior(di] 
cmp al,p_prior(siJ 
ja ins_out 

jb ins_nxt 
jcxz ins_nxt 

jmps ins_out 
mov bx 1 di I jmp ins_npd 

jcxz ins_exit 
and p_flag(siJ,not pf _resource 

ins_exi t: 
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iif a process was •aiting 
;on a resource, insert 
;it ahead of equal priority 
iprocess 

iluwest priority first 
ihigher - keep going down list 
ieQual and not res~urce 
iaqual & resource 

muv p_linkrstJ,dt I mov p_link[bx],si I rel 

• ======-== 
sch~dule: 

;.======== 
, poll all required devices and place any ready 
; µroc~s~es on the Ready List 

stl 

iwe can enable interrupts no•. 
ithere MUSr be a process on the RLR 
;at this point, le. IOLE ••• 

igo through the Poll List 
mov di,Coffset plr)~p_link 

polld_an~ther: 

;qet the next PD on list. 
iOI ts the last one which 
ihas already been checked. 

-



l 9't!l 
19't'J ~no4h 88~5 

J 'l:> ') 
l'bl =C64C b~f5J4j6 < 
1 tJ:.! 
l'l~d 

l 'b't 
JY~~ 

19~6 

19'.lf 
l ':l.>ll 
t<J;'J 
1960 
l 'Jol 
l'Jbi' 
l ')6 1 
1%4 
l '16'.> 
l %6 
1 'lb I 

=065U tJGlt61lOOll5DB 

0686 

~OU 5f,p_lfnk(<lil 
;Sf is the next PO to check 

test sitsi I Jz Jrltorlr 
iSI is valid PO, poll tt. 

lif top ?O on the PLR has <1 worse 
;priority compared to top ~n on tne RlR• 
;there is no reason to call the XIOS 
;and poll the device 1 this time through 
;the dispatcher. We must poll on equal 
;priority to keep a compute bound 
;process and the CLOCK from locking 
:out a polling process. 
;Mote, we stop polling after 
;the first process th~t has polled 
;successfully• or we get to the end of 
itha PLR. The process is placed on 
;the RLR. 

Hf RLR=O: poll 
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l')(,!l 
l 9c'I 
1'lI0 
l 'JI I 
1 <J /'.' 
1 9 I J 

=fli>'io 740:\ 0662 
~ov bxtrlr I test bx,bx 
jz poll_it 

1914 
l '-) i, 
1 '116 
I 91/ 
19 If! 
}<)/') 

1 'JU!) 

l 9b l 
19iJL 
l 'Jb -~ 
l '.ltl4 
I <J ti~ 
l 'JtJ6 
1<JiJ1 
1 9Hfl 
l'JtJ'J 
l 9';0 
l'hl 
1992 
l'J'H 
19') 4 
} 'J'J'.> 
1 <; :16 

1 'J':Jf 
19'rn 
1 ') ':J 'I 
L flt:ll 

=Oi>5ti llA't405 mov al,p_prior[sil 
=065H 3A47057602 0662 c~p al1p_prior[bxl I jbe poll_it 

j:aps drltorlr 

priority of 1st P3ll PO 
poll if equal or better 
priority than head of RLR =0660 E~24 0686 

=0662 57 

"066j btl541A 

="666 DOOOE833FA 
"Oo6ti ~F6id5 

=0661.: JC007 410 

=0672 ll"lll4d'l05 
=OC>76 llHtdOO 
=Oo79 (6<t40400 
=0670 1.:tl'Jl\FF 
=11680 Ul04 

=fli>32 llflFi:Ef1C4 

poll_i t: 

if mpm 

end if 
if ccpm 

en di f 

push di 

mov cx 1 p_wait(si] 

009~ mov cil1io_polldev I call xlosif 
pop dl I mov si1p_linkCdi] 

;if AL=O, aevice not ready. 
068? c11p al,O I je polld_next 

; device readyt 
:move SI from PLR to RLR 

mov JX1p_llnk[sil I mov p_link(di]1 ax 
mov bx 1 (off set rlr)-p_link 
mov p_stat(sil,ps_run 

06JA c~ll insert_process ;got one ready to run: 
068b jmps drltorlr ;stop polling 

;p_linkCSIJ=next PO to check 
polld_next: iSI has been checked 

064!\ mov di, si I jmps polld_another 

.Jr!torlr: 

;--------
Pull ~11 processes on the dispatch ready list and 

; place them on the Ready List. 

-



-
/011 l 
LOO'.> 
dll;3 
<'.004 
dHi'.> 
<'0fl6 
.<'001 
LUO~ 

£0U<J 

2010 
Lii 11 
.<'012 
LCl3 
.<'014 
LOl~ 

£016 
Lill/ 
,_r 1 ti 
...'.Ol 'J 

LIJ20 
LOLI 
LOZ? 
Lor~ 

LllL4 
LOL:> 
20.!6 
£(1L I 
£021l 
.:'.02':1 
£030 
20.H 
LC132 
UJJ 
<.llJ4 
i OJ~ 
dlJ6 
<'OJ"f 
L(lJ8 
LO_j'J 
i'll4 IJ 

...'.041 
20'4? 
/f).tj 

Lll44 
£'04~ 

Llh6 
Lil~/ 

LO"tb 
LrJ<t':I 
.:O? u 
LO:.> I 
LO~/ 

2 o~ ·i 

=Ob8b r!8BJ6bCOO 
=06HH 85fS7412 
=Ob8~ BP04~36COO 

=Ot.':14 fR 

= Oo'l~ C6440400 
=069'J tlflSdOO 
=069L 1:87'\rf 
=06'lr Ull 5 

=06.~l rB 
=OoAZ Blllc6800 

=Obl\6 85'.lf\7503 
=06f\A L'J99FF 

061 A 
06116 

06AO 
0646 

:we •~st disdble interru~ts ~hile 
;pluyln~ with ORL sine~ interrupts 
:doinJ a Fl~y_set may ~lso. 

i~e must comµetely drain the ORL since 
iit is in no Particular ord~r • 

cli I mov si1drl ;protect ORL from flag set 
test si,si I jz switch 

mov ux 1 p_link[sil I 
test itX1c1x 

111ov dr 1 t -lX 

;drl_noi: 

jnL url_noi 
stt 

~ov p_statCsi] 1 ps_run 
~~v bx 1 (offset rlr)-p_link 
call lnsert_µrocess 
jmps drllorlr 

;is this the last PD on ORL? 
;yes - don#t turn on lnt~rrupts 
•interrupts off guarentees 
;the last )Rl PO ~ith the 
;best priority ~ill run 
inext anu at least until 
;it turns on interrupts 
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COPYRIGHT© 1981. 1932, D83 
OIGI TAL RESE.~RCi-1 

st i 
mow bxtrlr 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

if no next process, oo back 
to schedule. Gives 111or·e imrnedi11te 
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switchl: 

response to polled 
; ortven devices 

test bx 1 hx I jnz swilchl 
j111> schedule 

and interrupt 

;enable neaory for this process 
;turn on interrupts ? 

i mow ux,rlr I; lea si1P_mem-ms_link[bx] 
id!:>p_enxt: 

aov si 1 ms_link[si] 
test si1sl 1; jz dsp_endbled 

mov cx,~s_start[si] 1; ~ov dx 1ms_length[si] 
Push si 
~ov c1x1io_enuble Ii call xiosif 
;>op st 
jmvs dsp_enxt 

: 
idsp_~nubled: 

;Save and restore the 8087 environment if process to run 
iu~es the 8087 and ts not the owner. Int~rrupts 

imust ~e on. Code from Intel Aµ. Note. 113 pa~e 29 

;This code snoulan•t be adoed unless interrupt windows in 
;s~itch are allowed or the 8081 restore is separated 

-



,fl'.,>'t 

.di~~ 

10~6 

2fl~ f 
Lll:.ill 
211'.>') 
Z060 
.:061 
LOo2 
Llltd 
.:'.064 
LO&~ 

L0o6 
Lil& f 

LOoU 
I p,,•1 
LO 111 
zo / l 
LOIZ 
... 01 j 

:zc /4 
:Zr75 
L.076 
L.011 
2()78 
201 'J 
:Z01Hl 
LOiJ 1 
IOtJ? 
..:otu 
20b4 
Zllb '> 
.!flb6 
dlb f 
ZOlltl 
2Co'J 
L!Hll 
LO'>l 
L0'"12 
iO'JJ 
.<O':l4 
/O'J '> 
dl'.J6 
lO'J I 
20'18 
LO·;'J 
LlOO 
LlOl 
.dUL 
Ll1d 
Zl04 
LIO'> 
<'.106 

=06AU 8R5710BEJA · 
=06Bl 52 

:fram the 80d6/3088 restore. The switch code without thls 
;comm~nted out 8007 codet 
;creutes an interrupt Hindow Jpprox. 100 to 200 micro 
:sers on 5 to 4 me~ CPU. 

i~llowinJ interrupt windows in switch 
;means we must check on leaving the dispatcher 
;for an interrupt awakened process (DRL again <> 0) 
i<Jnd c;,ll the 
idisµatcher a•Jain to prevent a 16 milli second wakeup time 
;for a PD doing u flagwalt after ihe interrupt service routine. 
;Calling th9 dispatcher at the end of the dispatch 
;(see commented out code at end of dispatcher and at 
;I~T_DISP_tXIT:) 

;creutes contention problems between POs waiting for a resource 
;nnd POs w•kin~ up from interrupts. It cannot be guarenteed 
:wno will run next. An interrupt awakened process can 
;get u just freeJ resource ts should have waited for. 
;fhe RTM ASSIGN_SYNC_ENTRY Js an untested solution 
;for allowinJ interrupts in the dispatcher switch code. 

test p_flag[bx],pf_8087 
JZ done8087 

cmp bx 1 owner_6087 
j e done8087 

xchg bx 1owner_8087 
te~t bx,bx I jz get8087 

mov dxods 

iUX=PO to run next 
idoes this process use the NPX ? 

ido we already own it 

;new owner, also set by terminate 
;no one owns it if BX=O 
;save sysdat in OX 
iold owner 1 s UOA 
;save IE~ bit status 
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mov ds 1 p_uJa(bx] 
fnstcw ds:u_8087 
nop 
fndisi 

:delay while 8087 busy saves control reg 
;disable 8087 busy signal 

; qetil087: 

;doneB087: 

mov dX1ds:u_8087 

fsave ds:u_8087 
f wait 
mov ds:u_flOBl,ax 

JlOV dStdX 
mo11 bx 1 rlr 
ruov ds1P_uda(hxl 
frstor ds:u_8087 
push ds 
jrups restore 

mo11 dx 1 p_uda(bxJ I mov ds 1 dx 
push dx 

;Restore interrupt vectors 

i~et original control word 

;save NPX context 
;ItM=l.walt for save to finish 
isave original control word 

iOS=sysdat 

;po to run next 
iget its 8087 environment 
:OS=UOA 
;uoA on st.tck 

;BX=PO to run next 

iOS=UOA 
;tJOA on stack 

-



-
L~/M A~MH6 1.1 SOURCE! KT~.~~6 

"Ooll.:1 B:OuECOJBF8 
=060'1 [lEJBOO 
=1'6f1C M0400 
=OatH· lll!CAl'JA5 
=06CJ tlBCAOlfA 
=-ObC 1 03F 2 
=-rJ&C':I HA5 

=06Cb t1t:5 B 00 
=06C[ ufB 003 
=0601 dBCAF3"5 

=OoO'> f.12200BflOB 
=060A Al240083CB 
=06flf 1.126008800 
=-O&E4 AllAOOBlifO 
=Oof 'J ><12il00tlAFB 
~oo[t A12COflBBE8 
=06fj A12000 

=06F6 07 
=06f/ FA 
=06f8 268El61EOO 
=061~0 268f\261COO 
=0702 2E8E 1E0600 

=0107 2680JE1800FF 
7503 

=070f E9FFFC 

=071L 26FF364EOO 
=0111 C606220600 

0112 
071£ 
OH l 

d:J/ 
llUtl 
L 1 U'I 
LUU 
l 11 I 
lll :> 

LlJ.:I 
2114 
l I l '> 
Lllo 
lllf 
dlU 
LI l 'I 
LUU 

llll 
lll:' 
.o..u 
lL:'.4 
l t l'> 
Lllb 

Ll.<7 
212 8 
L 12 'l 
2131) 
LLH 
Ll.ll 
LIB 
lU4 
lH'> 
ll36 
2137 
llJH 
2B'l 
l140 
£141 
£142 
2143 
2144 
l)4~ 

L1't6 
2141 

=071C B33E6C000074 0727 
04 0727 

=07B 90 
=-0724 c929FO 0450 

ll'tll =0727 90 
ll49 =0728 C3 
21~0 

l'estot'o: 

dext: 

dret: 

dd_ret: 

- - -

J(Or 

:0011 
ax,~" I ~ov ~s.ax I ruov dl1ax 
si,offset u_i11cctors 

111011 

GIO II 

.DOI/ 

<lOd 

re~ 

mo11 
:nOll 

111011 

Jx' t, 
cx,dx 
c1odx 
s 1, dx 
movsw 

rep 111ovsw 
<1dd ditdx 

st,offset u_os_fp 
di ,offset i_os_lp 
cxtdx l rep wovsw 

, restore reulsters 
mov <1Xtds:u_bx I mov bx 1 ax 
uo11 <1x1ds:u_cx I mov cx,ax 
aov ax 1 ds:u_dx I 111ov dx,ax 
aov axtds:u_st I mov si,ax 
111011 ax,ds:u_dl I mov dl,ax 
mov ax 1 ds:u_bp I mov bp,ax 
llOI/ ax,ds:u_ax 

:restore interrupt vectors 0 9 1 
hlon"t touch NHI 
;skip what was NHI 
;restore interupt vectors 3,\ 

;QS=UOA 

; restoru DS and ES and stack 
pop es 
clt 
llOV 

111011 
110 II 

ss,u_ss 
sp 1 u_sp 
dst sysdat 

;ES=UOA 
Jturn interrupts off for rest 
:of exit 

cmp u_in_int,true I jne dret 

jmp int_dlsp_exll 

push u_fla.;,i_sav 
mov indlsp,false 
cmp drl 1 0 I je dd_rel 

po pf 
ret 

popf 
jmp pdisp 

someone is on ORL fro• interrupt during 
switch, dispatch now, no 16ms watt 

-
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CP /M ,, S ''. U6 l • l 

L]!>l 

21 J" 
Ll:d 
2 J., '• 
;n ~., 
L 1:, 6 
ll ".>I 
L 1 :>8 
ll !>'J 
2 lb ll 
£161 
db? 
2)6i 
ilo4 
no:. 
d66 
Llbl 
Llbtl 
216 'J 
2110 
Liil 
217? 
21n 
1.114 
Ll 1".> 
2116 
Ll 17 
21/H 
217'1 
L 1 tlfl 
Llbl 
2lb2 
21 B .~ 
2 l ll4 
21 ll'> 
L 1 ll6 
2 l iJ I 
Lllltl 
21 ll'J 
L l 'JIJ 
L191 
21 ':I? 
d'H 
2194 
ll'J., 
L 196 
21 'JI 
ll'Jfl 
Ll 'J'J 
aou 
£21)1 
L202 
l2U3 

~jert l includ~ tldry.rtm 

:••••••*·············································· 
'* ; * 
;• 
;• fL~&S-flag taole offset 
; . NflAGS-n~mber of flays 

:• ForwJt of FlaJ Table Entry: 
·-------------+------+ 

tla~ li~norel 

·-------------+------· 
fl~g -
tlil\l -

i'lnore-

OOOOOh, flag can be allocated 
Offffh, flag is off but is allocated to some 
function. 
Offfeh, flag ts set 
Oxxxxh, PO that is waiting 
Offh1 normal case 
Oxxh, numoer of flags to ignore-I 

;• ~fNSrS initializes the flags reserved by the syste• 
;1 and the XTOS header to Offh's. The rest of the 
;1 flags are initiallzed to 0 by GENSYS. 

;============ 
;getfree_flaq: 
·-----------­.------------

in~ut: OX = 0 then allocate a flag 
else 

output: 

if OH = OFFH then release flag nu~ber 
OL CO relative) 

UX flag allocated if getting a flag 
or OFFFFH if no flag is available 

bX OFFFFH if attemPtina to release a 
no exlstent flag 

ex 0 no error 
ex 4 if illegal flag number 
CK 27H if no more flags to allocate 

Flaqs reserved by CCPIM or MPIH and the XIOS 
header, cannot be released. 

;turn off interru~ts 

test dx,dx I jz rf_alloc 
lnc dh I Jnz rf _enu11 

cmp dl,nrsv_flags I jbe rf_enum 
cmp dl,nflags I jae rf_enum 

Kor axeax l mov bx1ax I mov cx1ax 

PA.GE SO 

-· "·~···-·--------
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- -
L~/M ASHH6 J.J SOUKCE: Mf~.u~6 

£'21;4 
220'> 
LLUI> 
L?.U I 
<' i'IJ ll 
Ll0'1 
l2l0 
l211 
uu 
LlU 
£'214 
L215 
.:L16 
nu 
.Ulll 
L21'1 
LlLO 
an 
L?Zi' 
LLLJ 
L224 
Lli'.'J 
LlL6 
L221 
L2l8 
LlL'J 
L?i'I 
LL JI 
L?Ji' 
L2JJ 
l:!.>4 
l;>3'J 
L2 .16 
L2H 
2238 
L2 j'I 
l2't0 
l24 l 
Ll4L 
L2'f 3 
L2't'1 
L i"t 'J 
L?'tb 
L'l.47 
L24 :i 
2?4';1 
l l 'J ti 
LL 'J l 
.U.':>l 
Ll'.d 
ll'J't 
l2'.>'J 
l?'>6 

=072'.l l:BA700 
=072L UOF9017539 
=0131 BlllE6AOO 
=013'.> ll5JB7429 
=0739 fftFlA75Ll 

=013c llB37b9366AOO 
=0144 l.6'70400 
=OHll Al5C008907 
=O 7 4 Ll !191 t6COO 
"'0751 tl5F574 OD 
=O 75:.> 831C1Ail07504 
~0755 8BOEt:BDF 

0703 
fJ76A 

0762 
075F 

016!. 
075F 
073E 

mo11 dl,dl 
ddd al.~l I add al 1 dl 
~011 si 9 a~ l ~011 ~ord ptr flagslsi],0 
mo11 byte ptr fla~s 2Csil10 
rel 

:rf_<illo.:: 
01011 sit t l<lc]S I xor ax 1 ax 

; 01011 bx1ax I ~ov cx1nfla9s 
:rt_nxt: 

cmp ... x,Csl] l je rf_toundone ;got one 
J1J sl,3 l inc bx 
leap rf_llxl 

; mo11 cx,e~noflags jmps rt_err 
;rt_toundo11e: 

mo11 cx,ax ;o ex 
dee a" 
mo11 [si1 1 ax iset the 3 bytes to Offh 
mo11 2Csiltdl 

; re t 
;,...f_enurn: 
, mo11 cx1e_illfla1 
irf_err: 

mo11 bl<• Offffll 
ret 

•==::;;=========== 
~et Logical Interrupt Flag 

;============== =====;==================== 
NOrE: lhd f laJset routine can (must?} be called from outside 

the operating system tllrou~h an lnterruµt 

nx t_tpd: 

routine. UDA 11ariables cannot be used. fhis 
is the only functloll an interrupt routine can 
call. 

input: OL 
output: BX 

ex 

flaJ nuaber 
0 if okay 10ffffh if error 
if error: e_flaq_ovrrun 

call fla,i_11alid 
cmp cl,fla~_tick I jne notick 
DIDI/ l>x1dlr 
test bx,ox l jz dlr_null 

dee p_~ait[bx) I jnz nxt_tick 
;no process waiting 

mov sf,p_link[bx] I mov dlr1st ;sI,OLR=next waitlflQ 
mov p_stat(bxl.ps_run :put PO done waililllJ 
111:>11 ax1drl I mov p_link(bxJoax ; ori ORL 
mov drltbx 
test sl1 sl Jz dlr _null ; SI= next waiting Pl 

ClllP p_waitCsiJ,O I jnz nxt_tick 
mov bx, sl I jmps nx t_ tpd; another process "ii s 

PO 

-
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CPI~ ~~Hd6 I.I SOURCE: RTh.~86 PAGE 52 

2?';>1 
L2'>tl 
Ll:>'J 
Llo!I 
L261 
22b2 
L?6i 
27o4 
L26'> 
2766 
llol 
U6H 
Llo':I 
l?IU 
L211 
L'lll 
an 
2?.14 
L.21'> 
2276 
l.217 
22/H 
lllY 
22tHI 
£2ill 
l.2bl 
22d:i 
l.2U4 
l?H'> 
2?1l6 
~liH 

22bll 
"'289 
.:.2911 
22'H 
l.?9? 
Ll'H 
l2'l't 
"L.79!> 
i.296 
22'H 
22Yll 
££99 
l":\00 
£30) 
.no2 
2303 
/.304 
23U'> 
LJU6 
.<:31J7 
23UH 
LJO'l 

=015F C:9:1!>00 07F8 nl(t_lick: 

dlr_riull: 

jmp flug_exit 
;the same number of ticks 
:wait for next tick 

~0762 C6060COC00t9 07f 8 1D-'3't/ 

;~LR is e11ptv turn off 
::uos tick flag 

=076i. 
=0771) 

=O 176 
=077i:I 

=0181 
=07JJ6 
=O/BA 

=07Rtl 
=Cl92 

=079 ... 
=tll'k 
=-OJA::! 

=01A6 
=OH9 
=l'HAL 
=011\2 
=07P!> 
=O/i3A 
=071\L 
=07C.: 
= 0 IC l 
=OlfO 

dtOa 07FJ 

b07C02fFH06 
fE4C02E98200 

d .3F flFE 7!> 06 
U90500E97800 

llJFBfF7507 
C70'offfF 
l':l!>BO{l 

Alc>C008907 
89IE6COOC647 
0400 
IHH062000 
C70'offff 
05200 

E82400 
8lf"FE7507 
C70'offfF 
1:94300 
83F"H7513 
8JHE6800 
(6470408 
26119 360000 
EB90f(t'92B00 
f\90600t:92900 

0776 
07F8 

0781 
07FC 

0780 

07FIJ 

07F8 

0703 
0785 

no_ tick: 
Clll;> flg_ignora[sil 9 flag_z1g ' je fs_set 

dee flg_itJnore[st 1 I J111p flag_edt 

fs_st:t: CIA? b1<1flag_on I Jne fs_non 
mov cx,~_fla9_ovrrun I jmp f lag_bexi t 

fs_non: cmp bx 1 flag_off 1 jne fs_nof f 
mov flg_pd[stl,flag_on 
Jmp flag_extt 

ts_noff:'llo11 a1<,drl mov p_li nk[bxh ux 
;nOV drl,ox 11ov p_stat[bxJ 1 ps_run 

or p_fla~[bxl,pf_resource HZH/83 
QIOV flg_pdCst1,f lau_off 
jmp f 1.:1 g_ex it 

;======~===:==== =============================== 
f I a<J_wa it_ en trv: 
•=============== 

input: Ill 
output: dX 

BX 
ex 

Walt for Logical Interrupt Fla~ 
========================-=====: 

flag number 
0 if everything okav 
Offffl\ tf Error 
Error Code:01e_flag_underrun 

call fla,J_val id 
cmp ux,flag_on I jne fw_non 

mov flg_pd[sil1flag_off 
07F8 jmp fhg_extl 
07CIJ fw_non: cmp bx 9 f lag_of f I jne fw_noff 

111011 bx,rlr 
MDV p_statlbx1,ps_flagwait 
111ov u_dparum,si 

045A call dsµtch I Jmp flag_extt 
07FC fw_noff:111ov cx,e_flag_underrun I jmp flag_bexit 

fhg_valid: 
:----------

entry: 
uutput: 

; Check validltv of flag number 

~L flag nuaber 
SI = ptr to flag entry 
dX = contents of flag entry 
CL = flag number 
clear interrupt flag - Flays on stack 

COPYRiGHT e 1981.1982, 1983 
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- -
.!:HO 
L]!] 
.i'HI 
LHJ 
L J .i. t, 
z:.ll'> 
LJ16 
dll 
L3Ul 
LJ l 'l 
L:liO 
nLl 
iJLL 
LJd 
L~l4 

~JL~ 

£3.:6 
l327 
;n;~!j 

=fl7nJ 58'JC ;.ioµ ..i" I riushf ;AX=return address 
=070'> JrJ~4~007706 07EJ ~m~ dl,ntlags I jb flay_yood 

L3;.' 'I 
L3JO 
£331 
L :IJL 

BB 
23J4 
ZJJ'> 
L3~6 

L3J1 
L3.H! 

=07011 ll9ll'tOOE91ROO 

=IHI 1 ~AC4 

'-'O ffJ 32r'5SOFA 
=07E7 8f!C2 
d)/[':l tltl) 8 
= 07f ll 03CO 
=07E:l 03l- 3 
= 0/l:I' 8B36'>60003FO 
=07f'.> Hill C 

=O IF 1 CJ 
= 

=07Hl 33!lt1'JOCJ 

LJj'J =01FC J3ao40 
Z3<tll =O /fl- 90C 3 
LHl 

07FC ~ov cx 1 e_ill_flag I jmp flau_hexit ;flags and next return 
fl.ig_<Joo.:H ;ilddress on stack 

IDOi/ Cl1dl 
,.or dh 1 dll I push ax I ell 
11101/ i!X,dx 
;DOW OXt t)X: 

Jdd ax1ax 
ddJ it>c 1 hx 
110 II Sit f l ii\) S 

mov bx1CsiJ 
itesl bx 1 bK 
;jz flillJ_bdd 

r ~ t 

add sitax 

;FLAG field cannot be 0 

ilag_exit: ; Successful Exit 
;--------- ---------------

isave flag number 
;return to fset/fw~it 
;~ultiply flag nua~er 
:times 3 
••2 
;•3 

entry: flags and return from flagset or flagwatt on stack 

xor bx1bx I popf I ret 

fl<£g_bexit: ; txlt with Error 
:---------- ---------------

entry: flags and return from flagset or flagwatt on stack 

xor ux,bx I dee bx 
popf I rt!t 

PAGi: 5.i 

on stack 
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;>34;> 

d41 
2 341. 
L 34'> 
.i346 
2"4 f 
.d4tl 
d4Y 
2~'>fl 

LJ'>l 
23~2 

.n'>-1 
.:.3'>4 

23'>'> 
23:>6 
23'>1 
LJ'>H 
23'..> 'J 
2360 
iJoJ 
no:> 
23<d 
L3o4 
L3o'> 
23b6 
.:'36/ 
236U 
236'J 
L3 I IJ 
d/l 
2H2 
L3/J 
LH4 
L31'> 
2116 
"2.371 
LH!J 
?1/'J 
iJdO 
23111 
;ntll' 
LJ!JJ 
L11J4 
21U~ 

L.31J6 
2Jljf 

231J8 
LJIJ'.I 
21'JO 
d'H 
LJ'.ii 
l3Y3 
13'-14 

=OtlCll i:.83F02 

=Od04 1:anu? 
=0807 t:303 
=080'} [:94500 

=OdOC 06 
=0800 2E8f 060600 
=0812 ofl400 

OA43 

OA99 
osoc 
0351 

~j~ct I include yucl.rtm 
i***************************************************** 
•• 
;.. ~uc.u\.! Koutines 
;• 
•***************************************************** 

tuch queue svstem entry polnt is mutually exclusive 
of the other queue system entry points. 
All the routin~s calleo in QUEZ.RTM ara 
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If a process is already in the queue system another process 
will wait until the first process calls Q_UUSYNC. 
This allows us to keep interrupts on while using shared variables. 

To protect a1ainst terminating and potentially losing a QO• 
a ~essage or neglecting to wake up a D~lng or N~ino 
process; a "no abort region" Is entered ~henever 
we ~btuin the queue system. In addition if we assign 
the qu~Ud system lo a OQing or NQing process, the new owner 
of the q svstem is forced into a •no abort reg{~n•. fhis 
m~kes the environment of the waking NQing or OQing process appear 
as if it never went to sleep. 

A note for the uninitiated: OQing is short for "Decoding from a Jueue" 
or reading from a queue. NQlng ls short for "e~coding to a Queue• 
or writing to a queue. 

: =========;.;:; 
makeq_entry: ; Create a System Queue 
;=========== ;::;:===============:== 

input u_wRKStG:OX = address of QO to create 
output: BX 0 it okay , 0ffffh if error 

CX = error Code 

cull q_svnc ;obtain q system, ex,ox preserved 

call \Jet.~daddr 

jci<z qm_,;otqd 
j mp qn,_err 

qrn_gotqd! 

push es 
11ov es• sysdat 
~ov si 1 (offset qlr)-q_link 

qm_nxt: 

;get QO and q buffer 

;01->QO ln SYSOAT 
;make sure this queue doesn•t 
; already exist 

•save UOA 



-
CP/M ~~~U6 1.1 SQURCE: kTM.~86 

L1'J~> 

L j ~b 

L i'J I 
2 3'J ~ 
.£j(jl) 

L4UU 
<'.4 u I 
<'.4UL 
L4\J3 
l.404 
L40'.> 
24Ub 
L4U7 
l.4UH 
24U<J 
L410 
L4ll 
L41L 
2413 
2414 
.:41 '.> 
2416 
C:4l7 
L4lll 
24l<J 
L4<'0 
L4Ll 
2422 
24L3 
<:4L4 
242'.> 
24U 
2 11L7 
i4L 1! 
L42Y 
2430 
L4.ll 
2432 
L4D 
24.l4 
243:> 
.i'.4J6 
24Jl 
24JIJ 
2431.J 
L440 
L441 
l.44£ 
244J 
L444 
244'.> 
L44ft 
L447 

= n ~ l' oiiH 
=OUI/ ll5F6 741A 
=OJ JP. 5 7S 6 
= rJJlO o'l0400 
=Ot.20 ti3C706 
=O ti2 j lHC506 
=Otl26 r3U 
=OU2ll ~ t:> I= 

=ll!l2 II 75£9 

=Otl2C 07 
=Od2U t86T\03 
=OdJO B90AOO 
=0833 L f\l C 

=OdJ'.> 07 
=083t. 33fll 
=0818 895512 
"-'1dJU ll'l5 514 
=Oll 3tc 895516 
=0841 !195518 
=Od44 Al7400 
=Oll47 8905 
·=084'J 89.HHOO 
= Od40 JDtl 
=Oll'tf E:803 

=0851 BBrffF 

=OtJ54 l:'lFAO 1 

=Oll'>I E8t:901 
=ObSA 06 
=Ob5U 268EU62EOO 
=0860 llE7400 
"'Od63 llPFA 

=-Oll65 81'34 
=Od67 (15F67506 
;Qtl6b 07 
=006(; 8909 00 
=Otl6F Ul32 

Ob3'..l 

Ori 1 5 

OB'ld 

~llv 5i,q_link[s1J 
t~~l si,si I jL 4m_~o 

~ush di l push si 
mo11 cx,qnamsiz/2 
odJ oi,q_name 
.;do si1Q_name 
,..Pp~ cmp:»w 
;>op si I pop di 
jne qm_nxt 

POD es 
c01ll remqd 
mov cx,e_q_iouse 

;~o down Jl~ to see if QO ~lready 

iexists 
isave new QO and QLR ptr 

;Es:uI->UPH.NA~E 

;os:SI->QPB.NAME 

;restore QLR ptr and new QO 
ino match try next QO 

inames match, restore UOA 
;QO pointed lo by OS:OI 

0851 jmps q~_err 

qm_go: 
pop es 
1<0r dlCtdK 
mov q_<Jq[di] 1 dx 
n1011 q_nqldiJ 1 dx 
mo11 q_ms~cnt[diJ1dx 

mov q_msgout[diJ,dx 
:aov ax,qlr 
mo11 q_llnktdiJ 1 ax 
mov qlr,Jt 
1<or ux,Lx 

;no ruatcB - alriuhl to aake this q 
;fS=UOA 
iinitialize the QO 

;put QO on QLR 

;return success 
0854 jmps qm_ret 

qm_err: 
11011 OK. Offffh 

qm_ret: 
Ot51 jmD q_unsync ;release q system; ex.ex preserved 

0A43 

0871 

OilA 3 

;=========== ~===================== 
openq_entry: ; Find an active Queue 

qo_nqd: 

input: ~-WRKSEG:ox = address of QPfl 

output: sets QPB.QAOOR to QO offset tn SYSOAT 
UX 0 if okay, Offffh if not 
CX = error Code 

call q_sync 
push es 
mo11 es,u_wrkseg 
mov sl,(offset qlr)-q_link 
:no11 di1dx 

nov sl 1 q_link[si] 
test si 1 si I jnz qo_cmp 

pop es 
mov cx,~_no_Queue 
j mps qo_err 

;obtain q syste•; ox.ox preserved 
is ave UOI\ 

;ES:OI->QPB 

;go down QLR until QD name 
:matches QPB name or end of QLR 
iES=UOA 
;found end of QLR - can't open 
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L 4 '1 tl 

L4't<J 
24~U 

£4'.>l 
L4:>? 
L4:>:-1 
L4'.>4 
L4'.>'> 
24'.>6 
c.4')/ 

2 4'.>ll 
14'.>'l 
L46U 
L4ol 
L4&1 
£4oJ 
24o4 
L4o~ 

.:466 
/.4o/ 
2468 
l4&9 
c.4 I U 
L4 ll 
l4U 
24/j 

L474 
£4 I'> 
L4 U. 
£4/I 
L41H 
24/'l 
d<:JO 
L4lil 
2481 
.C4i:l.i 
L4lJ4 
2 4!1'> 
L4o6 
24tJ 1 
24!18 
£4fl'J 
24'JU 
<:'.4':il 
l4'Ji' 
L4':1J 
24 'J4 
14')'> 
L4'J6 
d'JI 
24'JH 
.:4'J'J 
L5UU 

=O:H l 
=OJ 7 J 

=Od76 
=0879 
=OHC 
=Oll7c 
=0180 

=01182 
=11tl8/ 
= fJd 39 
='OtlBU 
=OU'l2 
= 0d94 
=Od9' 
o..()(!'J!l 

=089" 
=Uil'lL 
=Od'J1' 
=OH.1\1 

=O!:l/U 

=O!:lt.& 
=OlJA9 

=0811i. 
~fldAL 

=OJBl 
=Oll:B 
=Cd il7 

"Otlfl'J 
=lliJl\L 
=Ol:lfO 
=!'3C5 
"'OHC/ 
=OUC i\ 

s 75 {, 
ti90400 
83C5J6 
B3L708 
F3117 
s ~, .= 
75(: 3 

1-744040400 
7411 
fJ31 E6800 
f 741060100 
1506 
07 
i:i'JOOOO 
i:: flO ') 

26897502 
07 
3Dl.l 
1:.HO 3 

jj[jfFfF 

f:B 116 OJ 
CJ 

8CCO 
<:61lE062EOO 
Btlf n 
2681H002 
6 ECll 

t-745040200 
7512 
fH5040400 
7 412 
ll1HE6'lOIJ 
fH 7060100 

qo_cmp: 

O!l'H 

089A 

08.H 
noµrot: 

OBA6 

qo_err: 

qo_ret: 

1 .. 11Jc>h di I push si 
mav cx,qnamsiz/Z 
iid:J si,q_name 
.. drl di, 111b_n'1mi! 
t'eJJ~ CiUPSW 

pop :;i I poµ di 
j n-? tto_nqd 

test q_flaJS[siJ 1 qf_hide 
jz noprot 

~ov bx,rlr ;must 
test p_flay[bxJ,pf_sys 
jnz n1>prot 

pop es 
mov cxte_q_protected 
jmps qo_err 

m~v es:qpb_qaddr(dil.si 
pop es 
xor ox,bx 
jrnps qo_ret 

111011 bx,Otfffh 

;os:ST->l.ID.NAHt 
;es:oI->~P9.NAME 

:r.:store IJ0 1 QPI.> 
;try next QO if no Match 

;nam.,s match 
:check for protection: 

be system Process to 
;open q with QF_HID~ set 

;ES=UOA 
;QF_HIOE and not SYS PO 

;write tha QO offset into 
iES=UOA 
;the QP8_QAOOR field 
;to open the q 

:cx=error code 
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OA5l call q_unsync 
ret 

;release q syste•; BX,CX preserved 

OiJ'l2 

08[) ') 

. ------------­. -------------
deleteq_entry: ; Oelete a System Queue 
·------------­.--------------

Jak<is IJ[) off the QLR and place it in the 'QlJL 
input: d_wRKSlG:ox = off set of ~PB 
autput: UX 0 if ok, Offffh if error 

CX = error code 

i11011 'lxoes 
!llOV es1u_wrkseg 
11\0V di,dx 
mo11 di,es:qpb_qaddr(diJ 
111!>V es1ax 

test q_fla~s[dlJ,qf _keep 
jnz qd_errl 

test tt_flagsldil,qf_hide 
J z qd_okl 

mov llx,rlr 
test p_flaylbxltPf_sys 

;sav~ UOA 
;get WO address fro• user's 
;QPB 
;os:o1->uo Cunverifled) 
HS=UOA 

:Check for KEEP, SYS Flags 
;os :nr->crn 

lif hide flag then 
;sys flag must be on in PO 



- -
LP/M A~M<l6 1.1 SOURCE: RTM.A86 

L ~>lll 
L'>lll =OtlllO 
L'>Oj 
L?U4 =081l2. 
i''>U'> = 'l!Jf) '> 
.:'>IJ6 = OoOo 
L'>U I 
l'>LJtJ = 0 !J ll9 
.:.:501.J = O:Hl:. 
L'> l U =OtlOu 
L '> 1 l =lltli)L 
.:'>ll = Oc1c I 
,:'.>} 3 =O d; 4 
/'>14 =08t9 
L'i l '> 
L'>lb =Otifd 
l 51 I 
L51H =O!l[l 
L'>l 'J = Obl-'U 
l~Lll =lll!F4 
.:'>.::I =OIJFb 
L':>2? 
L'>F~ =OJFL 
l'.5.l 4 =OoH 
L~~~ =O'JOU 
25t:6 =-0903 
LS.:7 =O'JO'> 
L'>Z H 
L5l'! 
L~JO =O'l07 
L5Jl 
L~d? =0901:. 
l'>B 
25J4 =- 0) :1[j 

l'>J'> 
2~>36 

L5H 
2'>JH 
2539 
L'>40 =0910 
2:>"1 
2S4L 
l'>4-i 

2'.J44 
~5't'.> =O':ll4 
25'of. 
L54 1 
.:!>4H 
l54'J 
LS'>fJ 
L~'> I 
l5'>1 
L5'>J 

7507 

t;901JOO 
SRr' .=1:r~ 
C3 

'J7 
lt!660t 
j r-
!Jfl4 512 
dJ5514 
0 1liJOi190AOO 
7 51 F 

bf\74 00 

flilH 
tl5F67411 
3PF 71404 
boHd1f2 

sros 
U':l07 
t89f102 
3liH 
t:BO& 

b90900 

llflFFff 

L 9410] 

J2COt:l:!02 

uOFF 

0 8!) 9 

0907 
08FC 
Oilf E 

0898 

090i) 

OA 51 

0916 

-

o.Jd_err i: 

jn7 qd_okl 

mov cxoe_q_protected 
mo11 bx 1 Offffi1 
r 2t 

pus.h di 
c,1 l l q_ s1nc 
PO p di 
.'11011 ilXtQ_Jq(dl) 

<1lOV <ho q_nq[di] 
or dx,ax I mov cx,e_q_inuse 
jn4 <1d_err2 

~011 bx,(offset qlr)-q_link 

wov ~i,q_link[bxJ 
t~st si,sl I jz qd_noq 

cmp st,di l je qd_found 
wov bx 1 sl I jmps qd_nqd 

qd_found: 

qd_noq: 

qd_err2: 

<td_ret: 

mov ax,q_link[dl] 
mov q_link(bx],ax 
c:.11 remqd 
xor ux, bx 
jmps qd_ret 

wov cx 1 e_no_queue 

UIOV b11t0ffffh 

jwp q_unsvnc 
iret 

•======::;;=:;;;= 
re<Jdq_cntr~: ; Read Queue 
; =====-===;;;= ============ 

jmps readq 

• ==-========== 

-

;rJI-,>QO 
;obtain q svstem; UX 1 0X ?reserved 

;ff anv process ts NQing or 
;uQing He can•t delete 

;look for ~O on QLR 
;Dl=QO ta delete 

;try next Queue 

ifound the Queue, re•o11e 
;it from :}LR 

;return success 

;release q system 
;Bx.ex preserved 

crcadq_entry: Conditional ~ead Queue 
; :;.;:::.;=:;:-;;.:==.:= 

;-----

11011 al ,Offh 
; jmps readq 

; Read ~essaye from queua 

If no ~uffer is available the process 
making an unconditional REAOQ is placed into t~e OQ list. 

input: u WRKSfG:ox = QPH 

-
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Z'>~4 

l'>'>'> 
L'>'>6 
L5'>7 
L5~8 

2 '>'>'J 
..::'>o!I 
Z::>o l =O'Jlo :.o 
L56l = o:i 11 tB2901 
L'>oJ =O'Jl >I I: d5I\01 
L'>o4 =0'.llU '.>8 
L':>&'> =O'H.: ilflf 2 
,.'>66 =0'120 £303 
L '.> 6 I =O 'J? 2 i::'Jl 300 
2 5 c.tl 
L5b'J = O'Jl'> 06 
l'>IU =O'J2o 26ll!'U62EOO 
Z51J =O'-l?b .:'.6835C02 
L'> IL = O·Jz,- !l37F 1600 
l':> Ii =O'J33 151[ 
L574 
2'> 1'> 
L5/6 = 09 3'> 07 
2~11 =O'J36 ti4C07405 
l., 18 =C'J.31\ tl'lOt 00 
L51'1 =OBO !:B'> 9 
i:'>tlO 
2':>8 I =o<nf 5356 
L5dL =OH! d05712 
2'>tlJ =0944 b306 
2504 =0'144 cBtCOO 
l'>o'> 
l'>ob 
(. '>d 7 =O 'J4'J '> [ ':>!} 

l'>JB =IH4t 06 
.2'>d'J =-0':14C 268[062f00 
Z5 'JU 
<'.5':11 = ()')51 Z6dlHC06 
l~'/2 =-U'J5;. llfl'tFOf 
L5'L! =O 'J'j 8 tl5C97513 
l'>'J t, = O'J5C 33CO 
2'>'1:> =O·J'>c r-H 7040100 
25')6 =O JlJ 742 0 
2'>'1 I =IJ<J(,:> ii lb B 0 O 
l'>'ll:I =O'J6b b9411A 
l '> 'J'J =OJ6c1 33CO 
261.JIJ =fd6il t: fl l r. 
2601 
L6U2 =O<JIJf b3't11B50 
2603 = 0 97::1 f-7i:I03471A 
26U4 =-O'J7tl 8BFO 
4:'60~ =0'.17 A F31H 
26U6 =0'17L 5840 

AL 

push ax 

0 if unconditiondl 
<> 0 if not 
0 if ok<1y 
Offffn if error 
Error Code 

nA43 call q_sync 
OA77 call qu~verify 

po;> ax 
mov sf,dx 

0~25 jcxz qr_ver 
0998 jmp qr_Prr 

qr _ver: 
push es 
11ov es 1 u_wrkseg 
mov bx 1 es:qpb_qaddr(stl 
crnp q_msgcnt(bxl,O 

0951 jne qr_readit 

0'1)f 

099d 

0435 

096f 

0 '18 ':i 

0985 

pop es 
test Jleal I jz ql'_waitl 

mov C><te_q_empty 
jmp" qr_err 

push t>X I push st 
lea dxt q_dq[bxl 
111011 bl,ps_dq 
call q_wal l 

pop sf I pop bx 
pu"h es 
111011 es,u_wrkseg 

mov di,es:qpu_buffptr[si] 
mov cx 1 q_msqlen[bxl 
test cx,cx I jnz qr_lmsg 

xor •H<t!'IX 

test q_flagslbx1 1 qf_mx 
jz qr_end 

mov ax 1 rlr 
mov q_buf(bx] 1 ax 
xor <1x1ax 
jmps qr_end 

mov ax,q_msgout[bx] I push ax 
mul cx I add ax, q_bufCbxl 
111011 si 1 ax 
rep 111011sb 

poµ ax I inc ax 

;save cond code 
;get q system; BX,OX preserved 
;is the ~~B valid 1 
;AL=cond code 
;u_w~KSEG:SI->QPB 

;CX=O QPO is ok 
:CX=error code from 
jquevertfy 
; save U[)A 

;ES:SI-hlPB 
;BX->QO 
;ls there a msg to read 1 

;ES=UOA 
;conditional read if AL <> 0 

iES=UOA 
; QO • QPB 
;nx=addr of OQ List 
;sleep status=OQ 
;wait for a DQ 
;we now own the q syste• 
;and cannot be aborted 
;QPH1 QO 
; save UOA 

:ls:COIJ->~ser's queue buffer 
;ES=U_WRKSEG 
;check message length 

:~sglen=01 check for MX ~ 

;its a MX queue 
;BUF PO addr of owner 

;lllsglen > 0 
;MSGOUT ls t of •essage to read 
:compute its start in buff er 

;move to QPB buffer 
;set MSGO~J to next message 
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-
LP/~ AS~U6 1.1 5JUPLE: RTH.A86 

L61J/ 
261)8 
.' 6:J 'J 
i'.6111 

2611 
L612 
L6H 
2614 
261 ':> 
2616 
2611 
L61 B 
261 'J 

2bLO 
Lli21 
Lbl'> 
<.61.j 
i.6{4 
Lb<.':> 
.:bi& 
i.&2 ( 
Lt.Ill 
L6L'I 
26J0 
u,·n 

= (J•JJ L 

'--fl JB 1 
=0911,) 

~()';!)'.> 

=- O'J86 
=O'J89 
=fJ'Jfl(. 
= ll'Jllt-

=O'J'JL 

=099:> 
=0<;'17 

=n <:19u 

= O·J9t: 
=O'J9t 

j'J4710 
7502 0 <JR 5 
J3LO 

07 
89471fl 
t f4Fl6 
bO:. 714 
ca.;ooo nAsr 

Ulf;COO OASJ 

33H 
(, 3 

[ !jJ s 00 OA51 

LtlF Ft'F 
C3 

crnµ .n,q_n01sJs[bx] 
jne ~•r-~nd 

A.Or cl K, 3 K 

qr _end: 
POP es 
no11 q_:ii S'JO \J t( IJ X) t "IX 

dl"c q_ms;cnt(bxJ 
le a dx,q_nqfbx] 
ca 11 q_:a ssi qn_ sync 

call q_unsync 

KOi' bx 1 bx 
rel 

qr_err: 
c.'1 l l tJ_unsync 

BIO II ox 1 0ff ffh 
ret 

:=========-== ============= 
writeq_entry: ; Write ~ueue 
;============ ============= 

;ctrcular buffers, so 
;check for wr4p around 

il5=UO~ 

igi11e the queue syste• lo 
:first NQlng process if any 1 
;release q system tf we still 
;o,.n it 1 exit no abort region 
;indicate success 

;release q system, exit no abort 
;region, BX,CX preserved 
; indicate error 

-
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l6Jl 
L6J4 
;>6J'> 
26 J6 
26J7 ~09AJ bOFF 
L6J!j 
l6JCJ 
{640 
'641 
L64L 
L 6't -~ 

L644 
;c64'> 
L6't6 
L647 
26'tfl 
L64'J 
26'>0 
26 'I 
<.6':JL 
L6'>3 
26'>4 
1.6'>'> 
2.6~6 

£6';;/ 
L6,H 
2 6'>') 

=O'JA':> 
=O':l,16 

=09~':1 

=O 'JAC 
~fl9AIJ 

=O<tAf-
=O'Hll 

so 
£89AOO 

UJCBOO 
~8 

8RrA 
I: ]0 3 
t97AOO 

01<4 j 

OAH 

ll9B4 
OA:>t 

•============= ========================= 
cwrileq_~ntry: ; conditional write Queue 
;============= ========================= 

;------

mo11 <11 1 0ffh 
ih1ps ,.riteq 

; write message to queue 

It no auffer is available when making an unconditional 
WR~TtQ call1 the calling process is placed into the NQ list. 

input: u_-RKSEG:ox = QP6 
al 0 if unconditional 

<> 0 if not 
output: UX 0 if okay 

Offffh if error 
ex Error Code 

push ax 
call q_sync 

C'l 11 QUPllerify 
pop ax 
mov di 1 dx 
jcxz qw_ 11er 

jmp qw_err 

;save cond code 
;qet queue system 
;ax,ox preserved 
;is the QPB valid 1 
;AL = cond code 
:u_WRKSEG:nI->QPB 
;CX=O QPB is ok 
;cx=error code from 

P. 0. BOX 579 
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CP/N . .-1~M~16 I. l SOURCE: RTll.Afl6 

<:66!J 
l6ol 
l.66L = 0':1d4 06 
Ll>;)J =n':ln '> 26tlE062EOO 
<'604 =O'lflA 268~5002 
L6b':> ~ 0 'l~li: bu4rl6 
2.bob =ll'J( l 3fi4f' l 0 
.t.66 I =09(4 751C 09E2 
.t.66 fl 
~61.J'J 

l.6 7 ti ocf'':JCb 07 
.:.611 = 0-JC I 84'.:07405 09i) 0 
'i..6U =O':ifll u9u;:oo 
.t.613 =rJ<JCL l'l5 E 11 Ah 
'i.614 
1.l>I'> =O'JJO '>3:> 7 
£676 =O ':If) L 805 7 l 4 
£617 =O )[)'> b307 
26 Ill =0'.107 E8'>fl00 O~J) 

"i6 7'J 
1.6811 
.t.68 l 
.<'6b? =O'JDr. ')F5 f1 
268.1 =O·Wt. 06 
26o4 = 0 ~00 l6SE06lEOO 
l.68'> 
26!JA =-091'2 2683 7506 
l6bl =O'lf-b Ull4 F 0£: 
26bb = O'Jf 9 85C9750f 09Fll 
261l<J =O:JlU fl47040l00 
Lb'JU =09FL 14LI\ OAH 
26')1 =O':lf't 33~0 
1.692 =()'jf6 <l'H1U 
Lb'H = 0 ;;If') ;:&Zl OAIE 
26':1'< 
26')'> 
t.6·J6 =0-Jfll tlf;4 7 18 
Lb'H =O·Jf 1: 0 34 716 
Lb'Hl =O ~O l 3RH 10 
'-"':)'I =0:~04 7203 01\09 
27llU '"OAOo 2""710 
dlll 
.:.1 UL =-01\0:i r7t103471A 
L {U ~ = 0.:IOL Ui!FB 
nu4 =UAlO UC.OiHlCC2 
270'> =I}~ 14 8ECll8EO~ 

Llllb =-01.18 f 3114 
2 71J 1 =O,:iJ A llCLOiHOB 
L/OH 
l70'1 =OAH 07 
.<'7lU =O.~lF fFH16 
L7ll =OA?l 80'>71? 
2712 =OA2~ i:8HOO OASf 

,~L>J_ver: 

flU5h es 
no 11 es,u_wrksev 
mov ux,~s:qpb_q~odr[di] 

lf.i)V CK1Q_11s'1cnt[bx] 
cmµ cx1q_nias9s(t.._J 
jn~ qw_writeit 

qw_wilit: 
pop es 
t e s.t al,al jz qw_w<aitl 

JUO\I ex ,e_q_full 
jmps qw_err 

qw_waitl: 
push b)( l push di 
le.i ox,q_nq[bxl 
1110V bl,ps_nq 
call q_wdit 

pop di I pop Dx 
push es 
lllOV es,u_wrkseg 

qw_writ12it: 
tr10V sf,~s:qpb_buffptr(diJ 

iDOV c 1< t q_ ms g l en[la] 
test Cl( tCK I jnz qw_l111sg 

test q_flags[bxl,qf_mx 
jz q,._end 

xor ax tax 
mov q_buHbxlt ax 
j Mil S Qw_end 

qw_la•s<J: 
,nov a)( ,q_:nsgoutCuxl 
add <U, q_ :n s qcn t( bx J 
cmp iJXtQ_nms11sCbxJ 
jb q,._move 

SUl> c1xtq_nmsgs(bx] 
qw_move: 

mul ex I 3dd ax, q_buf(IJx] 
111011 di tax 
:nov ax1ds mov cJx1es 
;nov es, ii..: mov ds, dx 
rep movsl> 
lilOV ax ,es mov ds,ax 

q·..,_end; 
PO>' es 
inc q_:nsycnt[bxl 
le ct dx,q_dq[bxl 
call q_assiqn_svnc 

.... 

;queveri t'/ 
;save UOA 
HS:0!->1.1PB 
; AX->:~() 

>is there a buffer to write 1 

iES=UOA 
:conditional read if Al <> 0 
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;ES=UOA SER.# _____ _ 
;save 00 9 QPB 
;DX=addr of NQ list 
; sleep status=NQ 
;sleep on NQ list 
;q system ts assigned to us, 
:we are in no abort region 
;by OQin~ process that woke us 
;QP!l,QO 
; save UOA 

;U_WRKSEG:CSIJ->user's Queue buffer 
; E S=U_WRKSEG 
:check message length 
;msolen=O, check for MX q 

Hts a HX Queue 
;BUf 0 

;msglen > 0 

:AX = I of message to write 
;check for wrap around 

;comµute its start in buffer 
;01 offset of new msg ln buffer 

icS=SYSDAT, DS=U_WRKSEG 
;move to QPB buffer 
;OS=SYSOAT 

;ES=UOA 
ione more message in the queue 
iwake OQing process if ant 

-



2711 
,014 
lll'J 
l 116 
nu 
l/18 
L71'1 
!.7 20 
nn 
LlLL 
Lid 
L12't 
lll'-' 
Lill> 
l127 
l728 
L7L'l 
l I HI 
LBJ 
L132 
LIB 
27J4 
l'l:l'J 
l1 J6 
2. fj ( 
i7 J8 
.!:.7.YJ 
2 140 
.::741 
l74l 
L i't J 
.:.744 
214'-> 
d4'> 
LI 4 I 
2 74 H 
L 14 'I 
o:io 
27'->l 
Ll'->L 
27'.d 
Ll'->4 
21'->'-' 
L7S6 
L'.7'J7 
27'->H 
275'1 
2. 7 6 fl 
l76l 
L16L 
2/61 
064 
l1b'-> 

=O ;;Z ti .:dl.')(j() 

= 0.1? '.l 3108 
"-OA ?0 C3 

=Ill< 2L [f!20fl0 

=OAJl tl'lFFFf 
=Oid4 CJ 

-=Gt. 1 'J ':ICF II 
=OAJ/ 5152 
=Oit3'J .:s1soo 
=OA3C H53 
=Ofdc £8A1F6 
=0;:.41 'JO 
-=!) J\ 42 C3 

:o-OH1 5352 
-=0114'-> t856F7 
=0A41:l bB~'.106 

=0;\4b l:fll)<)f6 
=0,\41: SA5 B 
=0~'>0 C3 

01\Sl 

or. s 1 

0A5 l 

00E8 

019i 

0127 

C<l 11 
xor 
rel 

4w_~t't' • 
r:a l l 

rnow 
ret 

-

q_unsync 
0 )(. tJ )( 

q_uns 1.1nc 

bl( 1 0ffffh 

-
;rP.leas~ q system if we sllll 
:o~n lt 1 el(it no abort r~~ion 
:eX=O: success 

;release q system; exit nD abort 
;reylon RX,CX preserved 
:Indicate error 

q_wait: lwait on DQ or NQ list 
;------

q_sync: 
:------

entry: OX = list to wait on 
BL = slP.ep status 
calling process owns queue system through 
a call to q_sync 

~ueue messaye or buffer space ls not available. 
Give uP queue system and sleep on 00 or ~Q list, but 
do not allow any other process to read or write t9 a queue 
until we get on the sleep list. 

pus hf I ell 
push bx I push d x 
call q_unsync 
pop dx I pop bx 
c:tll sleep_entry 
pnµ f 
rel 

ikeep abort spec from running ••• 
isuve slaep status, list address 
;does not go to dispatcher, we can De 
:aborted once on sleep list 
;go to dispatcher 
;come back after q_assign call 
;Q_ASSIGN: Hakes us up when resource 
; is rt!ady 

;obtain ownership of q syste• 

entry: interrupts should be on 
ES=UDA 

eKit: we own the Queue system for make 1 Dpen,read,write 1 d~lete 
queue operations, interrupts unchanged 
BX,DX preserved - usually entry parameters 

-
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push bx I µush dx 
call no_abort_entry 
mo~ bx 1 offset q_spb 
call sync_entry 

;wt! cannot abort while in the queue system 

pop dx I pop bK 
rel 

<1_unsync: 
;--------

entry: 
eK it: 

;release the queue system 
:to other processes 

interrupts can be or off 
interrupts unchan~ed, 



~P/M AS~d~ 1.1 51U9Cf: ~TM.AR6 

-

L f b6 

//bf 
27uH 
L]6'J 
l7 Ill 
1111 
1711 
;c.·rn 
"1774 
L1 I':> 
L116 
L Tl f 
277U 
d/4 
L 1 bO 
L7U! 
L1UL 
diH 
L7tl4 
L 185 
27b6 
L7CJ7 
LlHfl 
2 7IJ 'J 
2790 
i!1'J1 
l7'JL 
279J 
1.7'1 't 
,:_7..,5 
1.7'16 
l797 
l79H 
21'19 
LIHl!J 
2601 
1.602 
LB03 
/604 
2805 
/606 
1801 

=0..:.51 :>351 
=0•\53 ol-.4905 
=0A'.i6 lfjE)f6 
=Ol\:,') Lll6'.if 7 
=Ot.5..:, 59:>il 
= O,\ 5~ L ~ 

=0,,51· 9CFA 
=Oi-161 ll~O~ 
=0A63 8RJ7 
=OA.65 J5)2 
=01.6/ 140~ 

=0~69 51 
=Oi<6A [; 65 OF 7 
=0A60 ),\ 
oo() ~6;: 9 [} 
=0!16f fllH 9 06 
=OA72 {:90~f7 

=c(),'.175 ')[) 

=Gr. 76 C3 

0146 
OlCl 

OilH 

Olr\D 

017f 

h~ve not qone to dispJlcher, 
uX,CX pr~served - usually return codes 

Pu~h bx l push ex 
mov bx1of fset q_spb 
c~ll uns,nc_entry 
call ok_abort_entry 
pop ex I pop t:.x 
ret 

~wait tor queue system 
:allow calling PO to be terminated 

q_dss i ~n_.svnc·: 
;-------------

qa_ ret: 

entry: JX = address of OQ or NQ list to give the Queue 
exit: none 

4ssi~n is used so a process ls forced to read or write 
after OQing or NUtng. Otherwise an dwakening DQing or N~lnci 
process could be deleted, leaving a message or buffer space 
available .Ith other processes still OQlng or NOing. 
fhis message or buffer space would never be reclaimed. 
Jo prevent this situatlont the waking OOing or NQtng process 
is ~ept from abortin~ and assigned the QSPB. Note 
It is ok for a process to be aborted while it is on tne NQ or 
DQ list before this routine is call~d. 

pus hf I cli 
mov bx, dx 
lllOV dx,[bi<l 
te"t dx, dx 
jz qa_rct 

push b)( 
call no_abort_spec_entrv 
pop dx 
po pf 
11ov bx 1 offset q_spb 
jmp assign_sync_entry 

po pf 
ret 

;keep abort spec fro• terainatln~ 

;waking process 
;first process on list 
;is there a process to wake? 

:save list root 
:c~n not abort while in queue 
;system 
:interrupts are ok now -
;pre .. ent o~ner and next o~ner 
ihave TEHPKEEP on 

P ~GE 6 2 
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- - -
~P/M A~1H6 1.1 S1URCE: kT~.A86 

LliUH 
280'1 
2!!10 
.di 11 
2111? 
2813 
2814 
21ll ':> 
2816 
2811 
LHlH 
2 Ill 'I 
tB2fl 
.:Ht 1 
21Jn 
LB/] 
LHL4 
2tlL':> 
.Ol/6 
lll!J 
2112H 
l tl~ 'I 
LB rn 
2!! j l 
L !L.i 2 
2f!B 
2tlJ4 
2!U5 
2!H6 
i.flj I 
21Llll 
28:.l'J 
L341l 
ttl't 1 
2H4Z 
LH't :l 
2!l't4 
2845 
2846 
21l't ( 
2U48 
Lll4'1 
2tl~ IJ 
2tbl 
2H':ii.' 
2il'H 
21l':>4 
2H ':>'> 
Lll':>6 
21:!':>7 
i.'!l':>tl 
Lll':>'I 
2tl60 

=0;17 / 
=OA7u 
=or.1u 
= oi:. 7f 
=cQ,..ljj 

=fl AB 't 

= o 1•8 a 
"-fl Ml A 
"OABt 
=Oll'Jl 

=OA'b 
=O,:i'll:l 

= (1;';9'J 
= 0,19;. 
=O ~\'}0 
~-Or.Id) 

=Oi-IA2 
=0;\1\6 
=()/\A !l 
=OAAI\ 
=OAlll: 

06 
26ilto62EOO 
BRlJ ,~ 

26fl~':>F02 

01 
SOH.1400 

ilCH 
flSF67407 0A95 
3iD t 7'>f6 Oi<8d 
33CJC3 

L90900 
{.] 

'i? 
oi>lCOO 
l:8Hu0 01137 
t.31 l llAfl 1 
26Al2c00 
8CO!l 
2flCI 
t.10403t:O 
5 :~ 

- - -
eject I include ~~e?.rtm 

;···············~················································ ; . . 
•• ; * 

Ju~ue system subroutines: Q System must ua owned 
Lefor~ c~llfnq ~ny of the followlnu routines * • 

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

; chack QLR for existence of QO address 
;---------

qv_nxt: 

entry: u_~RKSEG:ox = offset of ~PB 

~xtt: LX = 0 If queue is found 
LX = E_NO_JUl:Ut error code, if not 
!lX=SI=Q() off set 
C:S,OX pres~rved 

push es 
mov es1u_wrkseg 
:nov bx 1 dx 
mov bx,es:qpb_qaddr[bx] 
pop es 
leJ sl 1 qlr-q_link 

mov si 1 q_link[si] 
test sf 1 si l jz qv_nqf 

:s .. ve UOi\ 

; ES :UX->QPil 
;get QO fro• user•s QPB 
;restore UOA 

;SI addresses of valid ~Os 

-
t>.l&E 63 
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cmp lJx,si I jne qv_nxt 
xor cx,cx I rel ;RX=SI=QO offset, return success 

qv_nqf: 
m~v cx 1 e_no_queue 
rel 

;couldn•t find the queue 

ge tqd~d 1r: 
;----------

entry: !lX 
exit: Ol 

offset of QO in U_WRKSE& 
offset of QO in SYSOAT 

If QO ad1ress is within SYSDAT use it. 
~lse ~et a QO from QDUL dnd set QF_TABLE flag. 
if Q_NMSGS=O in QO then return error. 
If 0 lenJth buffer neededt zero the U_BUf field. 
If buffer spdce is within SYSOAT use it. Lise get buffer 
from unAU. ~eturn the QO address within SYSDAT. 

push rh ;s3ve 00 off set 
mov bx 1 qdlen 
call s11st:Jat_chk 
jcxz g_qul ;t;X=O if not within 

lilOV ax, u_wrk se\j a of paragraphs to 
:uov lJx,ds 
s ul> ax, bx ifrom SYSlAT 

S'tSOAT 
U_WRKSEG 

mov cl,4 I shl ax,cl :11ake into ' of bytes 
IJOP di ;o I=l.iO in U_WRl(SEG 



CP/M ASMU6 I.I SOURCE: ~TK.A86 

2861 
Llli>L =OAAt- oJr=a 
21JuJ =O•dH tn2E OkEl 
2!104 
21165 =OMU 8B:H:5EOO 
2!lu6 =0Afl7 IJSFF 
2861 =04R9 7505 OACO 
2!lt.a =0A96 5A 
2!16'-J =O.<~C 890100 
t!l10 =OA!if C3 
2811 
L812 =OACO 8£105 
28H =O.<C2 A35 EOO 
28/4 =OACS SE 
£815 =OAC6 !>1 
2876 =OAC7 690EOO 
2811 
Lilli! =fl A CA llCll8 
2 !l /'I =O..CC 268ElEZEOO 
281l0 =OAOI 068£CO 
£881 =OA04 f3A5 
281l2 =0 .. 1)6 8CC08El>8 
288 l =OAOA 07 
Li!d4 =O.<OB Sf 
LllllS =OkOC 8l't0041000 
21lll6 
21lll ( 
21HHI =OAEl 33C9 
288'-J =OAE3 394010 
28'10 =OAE6 7505 OAE£> 
L8<Jl =Ori Ell il90800 
21!'.17 =OAEll tR'tO 0021) 
28'-J 3 
28'J4 =OAED 1-745040100 
.<: tl'JS =OM:2 7505 OAF9 
2B'-J6 =OAF4 394'l0E 
2B'J7 =OAF I 1504 OAF[) 
2891! 
2tl'-J<J =OAF9 ti94fl1A 
L900 =OAfC C3 
2901 
l'JUl =O AFIJ tlHfll 1100 
L90J =OdOl 7422 Oi125 
2904 =O:!OJ llfl450E 
290'> =Od06 fH510 
2'-J06 =OBO'l BB fl II 
.t.901 "'Oi:!Ob 88551A 
£908 =030[ i:8BOO 01137 
2'-JO'J =OBll Hl2 OB25 
L91U =OUlj L6412[00 
£911 =0:'117 8CDR 
2912 ==Ci319 2Bel 
29U =(IUJO !l104D3EO 

oidd di,ax 
jmps 9-'-ld 

!J_qul: 
aov di, qul 
test di,di 
jnz g_gotqd 

pop dx 
lllOV c1e,e_no_qd 
,.et 

g_yotqd: 
lllOV a1e,q_Unk[dil 
aov QUit<iX 
pop ;;i 
Push di 
aov cx,qdlen/2 

lllOV ax,ds 
aov ds,u_w,.kseg 
push es I IDOV es,ax 
,.ep IDOVSW 
•ov ax,es I mov ds1ax 
pop es 
pop di 0,. q_flags(dil,qf _table 

g_qd: 
XO,. cx,cx 
ClllP q_n11sgs[di]1cx 
jne g_buflen 

llOV ex, e_no_ qbuf 
j mps g_qdf,.ee 

g_buflen: 
lest q_flags[dil,qf_ax 
jn z g_111x 

cmp q_11sglen[di l,cx 
Jne g_getbuf 

g_nuc: 
IDOV q_bufC dl],cx 
ret 

g_getbuf: 
cmp q_bufC dt], 0 
je g_buf 

lllOV ax1q_11sglen(diJ 
111ul q_nmsgs[dl] 
1110V bx, ax 
1110V dx.q_buf[dil 
call sysdat_chk 
jcxz g_b1.1f 

mov ax,u_w,.kseg 
IROV bx tdS 
sub <4X.bX 
lllOV cl t 4- I shl ax,cl 

-

;make Q[) ,.elative lo SYSOAT 

;get QO f,.011 QUL 
;or=unused QO 

;no QO available 

;SI=QO in u_WRKSEG 
; save SYSOIU QO 

os:s1 = QD in u_wRKSEG 
ES:OI = QO tn SYSDAT 
copy Q[) into QD in SYSDAf 

ES=UOA, DS=SYSDAT 
SYSOAJ:[)I -> NeM QO 
Set •fro• table• flag 

iOI=QD in SYSDAT 
;CX=O 
;must have one or more 11sgs 
:or illegal queue 

ilf MX or b1.1ffer length ls zero 
:o Q_BUF field and return 
;CX=O to indicate success 

;non 0 length buffer needed 
:ts there a buffer specified? 

:yes make sure it fits in SYSOAT 
;AX=needed buffer space 

;CX=O not within SYSDAT 
;I of pa,.agraphs to U_WRKSEG 

;frqm SYS!>AT 
;make into I of bytes 

PAGE 6~ 
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- -
LP/M ,SMU6 l.J SJURCE: RTM.A86 

2'H4 
291 '• 
2'H6 
L917 
2'1 l H 
2'H'J 
2'lL ll 

L'n l 
2922 
L9li 
2924 
<'.925 
L9l6 
L'llf 
2'lLll 
l92'l 
L<JJIJ 
l93l 
l9J2 
2'JJi 
2'lJ4 
l'IJ5 
l'l36 
2931 
2'Utl 
293'1 
29411 
l'Hl 
2'l47 
l94J 
2'144 
2945 
2'146 
29't 1 
2'148 
2'14'1 
.:.95U 
2'151 
2952 
295J 
<::'IS4 
l'l55 
l9;6 
2'.IH 
2'158 
l<J5 ,, 
2960 
l961 
l96L 
l96.3 
2964 
L965 
l'.166 

= 0 t.ll f-
;o0•l2 2 
=OJ24 

=r!(l2!; 
=OtJ2il 
=O :12t. 

=OJ20 
=OdJO 
=01332 

=Orl36 

=0:337 
=OB39 
=Od3d 
=llu3l 
=OU40 
=Orl4l 
=Ou41 

=0.;49 
=Ou4lJ 
=OJ4f 
=Otl51 
=Od54 
=0[158 
=Ob5A 

=OB50 
:Oo5f 
=Oi.161 
•01163 

=0[}64 

0 l't 5 lf. 
r1C9 
C3 

uu;:oo 0B61 
uor. 08]6 
ll'lililOO 

A15EOO 
3905 
893E.5EOO 

(3 

0303 
7229 066't 
8 3C 2 0 F 
IHO't 
03E A 
260316.2EOO 
72111 0664 

lEl\10600 
Jf'O{) 
7213 0864 
050010 
3B06HOO 
7203 0050 
A14400 

3BO 0 
1103 0664 
ll l() 1 
c; 3 

33C9 

PAGE 65 

~d<.J 

>1or 
q_buH di], <ax 
ClltCX 

;~&ke buffer relative to SYSDAJ 
;indicate success 

rel 

•J_but: :alloc<ate Duffer space to queue 
ca 11 <lS:>JCe 
j CllZ q_re t 

mov c>11e_no_qbuf ino buffer space 
!l_qdfrce: 

llOV ax,qul :error return QO to QUL 
lllOV q_l ink[di J,ax 
raov qul,di ;ex = error code 

g_ret: 
ret 

sysd<at_cnk: 
:----------

sc end: 

sc_no: 

entry: DX = offset of data structure to check 
relative to U_WRKSEu 
BX = length of data structure 

~xit: CX <> 0 if within SYSOAT 
or wrap around 
CX = 0 if not within SYSOAT 
SI 1 DI preserved 

Check data structure for being within SYSOAT 
Also check that data structure doesn't wrap 
around al 64K, or 1 aegabyte. 

<}dd d1t1bll 

jc sc_no 
ad<1 dx,Ofh 
illOV cl14 
shr dx 1 cl 
udd dx.u_wrkseg 
jc sc_no 

mov ax,sysdat 
c111p dx,ax 
jb sc_no 

;find end of dat!I structure 
;check for 64K wrap around 

;round up to next paragraph 
;1st paragraph after struct 
; to U_WRKSEG 
ineKt paragraph after struct 
;check for 1 HB .rap around 

;check for below SYSOAJ 

;check for above SYSOAJ 

rel!ltiwe 

add i.IKtlOOOh 
cmp a>1,endseg 
jb sc_end 

;must be within 64k and ENOSEG 
;(use the smaller of the 2) 

mov ax,endseg 

cmp dx, ax 
ja sc_no 

mov cl,l 
ret 

11or cx,cx 

ilndicate within SYSOAT 

COPYRIGHT© 1981. 1982, 1983 
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CP/M A~MIJ6 1.1 SQU~CE: RTH.AH6 

2'Jt; 7 
2 'J6 H = 0 !16 I> c:! 
.:9o9 
l'Jl(J 

2.'Hl 
.:.CJU 
L <J 11 
2.':114 
l'JI'> 
2916 
2.'117 
2918 
L9 /'J 
2.9!JO 
291!1 
t.9tU 
2 9!J J 
29114 
L91J'> 
29b6 
29<!{ 
L9tlH 
291J'I 
2990 
L991 
2.9'12 
2 'l'JJ 
L9'J4 
29'J5 
<'9% 
29'Jf 
2'-1911 
29Y'J 
JOOO 
j{J(Jl 

3002 
JOOJ 
jf)(J4 

.mo'> 
JOUb 
.; no 1 
JOOIJ 
j () ll'I 
JOJO 
JOH 
J012 

=Ou61 88450£ 
=0~6A fll)510 
=01160 33C9 
=Ob6F 515150 
= llil7 2 $051 
=Ob74 8RiH8CDO 
=Oa7!J !JDS 
=l)o7A fa!ISOuO 
=OB70 57 
=Otl7t u90')03 
=Ol\81 t81H5 
=ll!Hl4 SF 
=Oll85 2.EB E lE 0600 
=OHSA 83F9007508 
=Oi3Hr 8 Ill.: C 
=Ou91 8641) 00 
=Oi194 89451A 

= Od97 83'.:'tOA 
=Oo9A C3 

=Otl<Jb ilil4504 
=Dd9t 2510007406 
=OdAJ Al5E008905 
=OuAd d93E5EOO 
=OJAC E!lOl 

.JOU =03'\E: C3 
J014 
J015 
JOJ6 
J017 
JOl IJ 
3019 

0098 

0897 

OOAE 

Oi1AF 

4 sµace: 
;------

entry: ilf = QO address 
eKit: CX = 0 if ok else error code 

GI pr~ser11ed 

Alloc~te buffer space for QQ 
The ~HAU describes the Memory Allocation Unit 
for the queues. uHAU is set up by GlNCCPM or GENSYS. 

111011 ax 1 Q_msqlen(di] 
m1.1l q_nmsgs(di] 
Kor ex, ex 
push ex I push ex I Pllsh ax 
~ush aK I p1.1sh ex 
mo11 dx,sp I mo11 ax,ss 
111011 ds, ax 
~011 bx1offset qmau 
push di 
mo11 cK,f_maualloc 
call osif 
pop <Jt 
111011 ds, sysdat 
cmp cx,O I jne qspace_ret 

11011 bp 1 sp 
mov ax,mpb_start(bp] 
mov q_buf(diJ,ax 

qsi.i3ce_ret: 

remqd: 
;-----

add SPt 10 
ret 

Place Q~ on queue unused list 
entry: 05:01 = QD address 
EHli t: none 

no11 ax,q_flugs[di] 
and &KtQf_table I Jz rqd_exit 

;co~p1.1te size of b1.1ffer 
;AX=size of request 

; Cd ll liALLOC 
;with HPO o~ stack 

;save QO 
;qo throu~h OSIF to 
;get U_WR(SEG=SS 
;OI=QO 

:address of buffer 

;pop HPO fro• stack 

111011 axoQul I 111011 q_ltnk[dil 9 ax 
mo11 Qul,di 

rqd_exi t: 
ret 

ql"'elease: 

;--------

jmps qrelease 

entry: OI = QO address 
exit : none 

- -
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- -
CP/M ~S~o6 1.1 S1URCE: HTM.a86 

30£0 
J021 
.Hl2l 
JOl"i 
j(),'.4 

.JOL~ 
j(ll6 

JOLI 
J02!1 
JOL9 
JOJO 
j()jl 

j 0 .:l2 
JOB 
.1034 
JOJ) 
j()j6 

.:JOH 
JO Jll 

=O ,Hf bR451 fl, 

=OdBL 1396000 
=Oll'l~ ~0)0~1 

=Ot>flll b9UA03 
=0088 ~B048C008E08 
=O'.JCl l8[)H4 0098 
=O•iC4 tl3C406 
=OJCJ 2E8ElE0600 
"CltJCC f.1 

-

~ele~se buffer sµdce for un. 
(f thn released space is ajJcent to another 
fr"e ilrea, they :ire joined in the SAT tal>le • 
fhe ~~AU describ~s the Memory Allocation Unit 
for the queues. Q~AU ts set up by GENCCPH or GENSYS. 

mov ax,q_buf(dl] 
nov cx,offset qmau 
µush ax I push ax I push ex 
mov cx,f_maufree 
nov dx,sp I mov ax 1 ss I mov ds,ax 
call osif 
add sp,6 
iDOll ds,cs: sysdat 
rel 

;HFP6 on stack 

;pop HFP8 fro• stack 
;r>S=SYSDAT 

- - -
PAGI: 67 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _______ _ 

- ..... 



-

JOH 
JO'tll 
J041 
JO't2 
31l't :-1 
JOH 
JO't5 
3046 
JOH 
J0411 
304'1 
jlJ)ll 

JO:>I 
3052 
:.O!>J 
J0!>4 
305!> 
J056 : 
30!>1 
30511 
305':1 
30611 
3061 
3062 
3063 
J064 
31165 
j066 
3067 
30611 
::>069 

=OUCO 

=01103 
:l)i}05 

=Oi.IOd 
=OllDO 
=OUOf 

JO 10 
3071 
J012 
3013 
3014 
jOJ!> 
30/6 
31111 
jlJJI! 
JO l'.I 
30110 

=OU[Z 
=013(:1 
=OoEC 
=Oi.lfO 
=Ollf4 
=1Hlf6 

=Oi.lfll 

=OCOl 

06268f'06ZEOO 

sen 
885F02 
d3F300HlE OllFb 
fllOO 
807i'08 

80F908HOF Otlf6 
268A042A05 
DOf.;0151:3 OB!lJ 
HC14647 
t:BCC 08E2 
t;90000E606 OCOl 

B914006!lfFFF 

07C3 

1Jact I include ftndpd.rtm 

;•···················································· ; . 
;• rtnd ?rocess Descriptor 
; . 
;•••·················································· 
:=====;========== 
finopdna~e_entry: 

======================:========== 
; Find Process D~scriptor by Name 

i================ ================================= 
~Ind process by name in thread list 
Before Cdlllng this routlne1 calling process 111ust 
own the JHRD_S~B (Thread Sync ~arameter Block) as 

• interrupts are not turned off. 

Input: OX->na11e in u_wrkseg 
liX->thread llst root p_thread 

output: 3X=pd if found 
=Cffffh if not found 

CX=O lf found 
=e_no_pdna•e lf not found 

push es I mov es,u_wrkseg 
fpn_cmpnamot: 

aov sl .dx 
mov bx,p_thread[bxl 
cmp bx 1 0 I Je fpn_no•atch 

lllOV cleO 
lea dl,p_nameCbx] 

fpn_cmplet: 
cmp cl,8 I Je fph_found 

mov al 1es:Csil I sub al1Cdll 
shl al1l I Jnz fpn_c111pname 

lnc cl I inc st I inc di 
jmps fpn_cmplet 

fpo_found: mov cx,O I Jmps fpn_exlt 
fpn_oomatch: 

r.ov cx,e_no_pdname I mov bx,Offffh 
fpn_exit: 

pop es I rel 

P4GE 68 
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- .... -
CP/M AS~li6 1.1 S~URCE: RT~.A86 

JOH I 
JOll? 
JOU 3 
30d4 
JOtJ'> 
JOH6 
:!IHI I 
JObli 
JOll'! 
j(l'Jll 

30'.ll 
J(l 'J2 
j(l'jJ 

;)l)':l't 

30<J'> 
'30% 
J097 
30<JB 
·3 O<J'I 
.J} uo 
Jl01 
3102 
JllJJ 
JI 04 
310'> 
31 06 
:nur 
Jl 0 ll 
.HO<J 
JllU 
311 l 
Jll2 
Jl lJ 
Jll4 
Jll'> 
Jll6 
Jll1 
3 I llJ 
Jll <J 
3IZO 
.Jill 
na 
3123 
3124 
Jll'> 
3126 
j} l.1 
312B 
Jl2 <J 
31JO 
H31 
JlJ? 
3131 

=OCOJ 33il2 
=0C05 1398FOO 
=OCO!i i:9d)f4 

=0(01} b!llEb800 
=OcOf lB2702 
=OCIL E 303 
= oc 1't l91lEOO 

=OCll IHllE6800 
=OClU FA 
=OCH. 8E5710 
=OCH- uCOOOl 
=OC22 fB 

=OC2J C6470520 

=Ol.2 7 llll5 9 06 
= OL2A t8FAF4 

=OC2U J3'H 
=OC2r llP.1000 
=OC32 Al6BOO 

=Ol.3':> d 85 F 02 
=OC31l 115[) !\ 140A 
=OC3C J9411 f: 
=Ot.:k 75F4 
=OC41 8957H 
=IJC4't LlltF 

0098 

0£39 
OC17 
OCA':> 

0127 

OC4b 

OCH 

OC35 

- -
eject I include abort.rim 

i*********~****••·········~···••*•***••••••*•*••·············· 

:• ferruinate ~nd Abort Specify Process Entry Points 
i • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;=====.;;:;.======== =========-====-
s. y s. res e t _en t r y: ; System Reset 
: ::..:::;.;..;;..:;:: .;.:=== 

xor <.l1<td1< 

aov cx,f_termlnate 
jmp osif 
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terminate_entry: 

-==========-=====~============== 

; Terminate - OX=terminate code 
SER.# ______ _ 

:=============== 
This entry point ts used for a process to terminate itself. The 
code from the label ·rlRKINAJE:• on, is also used by a process to be 
terminated when it comes back into context, as set up by 
ahort specif led process. 

111ov l>x ,rlr 
call abt_chk 
jcxz ter11in<Jte 

jmp ter111_err 

termin11te: 

nxtchld: 

mov bx,rlr 
cl i 
111ov ss,p_udaCbxl 
mov sp1ulen 
sti 

mov bx,offset thrd_spb 
call sync_entry 

xor dx,dx 
~ov ox,Coftset thrdrt)-p_thread 
111ov <11< ,rlr 

111ov ox 1 p_thread(bxl 
test bx,bx I Jz nochld 

cmp p_parentCbxl 1 ax 
Jne nxtchld 

mov p_parent(bxl,dx 
jmps nxtchld 

;process terminated by abort 
;spec resu111es execution here 
;interrupts off during stack SNitch 
;reset the stack to top of UOA 

;finish ter111ination quickly 
iabort spec can•t force us 
;to reenter terminate when 
:•e have best priority 

;get oNnershlP of thread 
;list before searching 

;set all child process•s p_parent 
;f.ield to 0 

;found a ch.ild1 0 its parent field 

-



CPIM ~SMU6 1.1 SOURC~: kTM.•86 

jJ 34 
j} ..!'> 

jl)6 

J137 
..) l ..! 'i 

HJ'l 
Jl'tO 
Jl41 
Jl 't? 
.:!I'd 
.H 44 
:114 '> 
:1146 
:H41 
..>l 48 
3149 
jJ '>0 
JI '>l 
.:ll :.2 
.:ll ~d 
j l'> 4 
.H:>'> 
J1'6 
H'> I 
31 '.ill 
J l '> 'J 
31611 
Jlol 
Jl62 
j 16:-1 
Jl64 
Jlo'> 
J166 
JI 61 
3161l 
Jl 6'J 
j) 711 
Jl/l 
Jl ll 
j]{j 

=OC'to 
=01,.4') 

=-OC4C 
=o.:s o 
=Ot.55 
=OC':il 
=0(.5(. 
=01..'>f-
=OC63 

=OL6d 
=OC6t 
=OC71 

=!1C74 
=OC11 
~oc7A 

=OC70 
=OCBO 

=OL83 
=OCIJo 
=OCB'J 

=OC8t 
=OVH 

=0(.'}4 
=OC97 
=OC9A 
=OL9t: 
=OC.AL 

ii i'IS '106 
c.8FAf4 

bill [ollOO 
F747061JOOO 
/411 
lll61061Fff 
tl3HlE 
85011/405 
dl4F060008 

26C&061000FE 
b92')05 
t82loF4 

b04906 
tBAOf 4 
E8t:20t 
tHl4 9 06 
t8C3f4 

004106 
£:8'.IEF4 
C60640060l 

1Hl5906 
E693F4 

893~00 

UlFEfJ 
ti81E6800 
C6"70404 
E9El5f7 

0146 

Ot.6 6 

01..6!1 

0098 

01?7 
0(5F 

0146 

0121 

01?1 

009tl 

045A 

nochlrl: 

term_rl: 

nov Dx 1 offset thrd_spb 
call unsync_entry 

mou b1<trlr 
t~st p_flag[bxJ,pf_ctlc 
jr term_rl 

and p_fl~n(bxl1not pf_ctlc 
nov bx.p_parent[bxl 
test bx,bx I jz term_rt 
or P_fiag(bxJ,pf _childabort 

mov u_error_mode,Ofeh 
mou cx,f_bdosterm 
call osif 

~ov bx,offset q_spb 
call sync_entry 
call rlsmx 
mov nx 1 otfset q_spb 
call unsync_entry 

~ov bx,offset mem_spb 
call sync_entry 
11011 mem_cnt,1 

111011 bx,offset thrd_spb 
call sync_entry 

111011 ex, f _ freea 11 
call osif 
mou Dx1rlr 
mov p_sta•(bxJ,ps_term 
jmp dsptch 

;set parent's child abort flag 
;tf terminating process's 
;CTL_C flag is on, ie1 we are 
;terwin3ting froa an abort spec 
;or control C 

;call BOOS termination 

;release all MXqueues 

;keep McH from freeing 
Hhe HEM_SPB 

;get the HEM sync BEFORE 
ithe THRO sync to avoid 
;deadloclc 

:tree all meaory except 
;load stack and UOA 
;dispatcher does rest of 
iter111ination 

term_err: 
;--------

entry: C~=l then can't terminate because KEEP or SYS flag 
CX=Of f ffh TEHPKEEP on 1 CTLC turned on 

called from TERHfNATE_ENTRY and ABO~T_SPEC_ENTRY 
after call to ABT_CttK: 

Jll4 
:!] 7 '> 
Jl16 
.H II 
Jl 7 d 
311'l 
j J iJ I} 

JJdl 
-;1 az 
J l ll:I 
.:llU4 
3 Ill'> 
jltJ6 

=OCA'> 491lo05 oc~o dee CK I jz term_errl 

"0(.1\8 33J~68C6 
=OCAC C3 

=OCAO U9LJOO 
term_errt: 

xor bx 1 bx I mov cx,bx 
rel 

mou cx,e_pd_noterm 

;TLMPKEEP and CTLC flag on 
;and process will terainate 
;1tself1 or needs CTLC information 

:couldn't term because of 
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J1tl I 
JlUH =rCRU bBFCfFCl 
J 1 il'J 
JlJO 
J l':l l 
Jl'U 
JI 'JJ 
JI 'J4 
:IH.., 
JI 'J6 
Jl'H 
JI 'JH 
Jl'J<} 
J2Ull 
J201 
JL02 
J2U :I 
J204 
J205 
J206 
Jl01 
J20ll 
J21)'J 
J210 
J?ll 
:1212 
J213 
J214 
.J£15 
J216 
J217 
JLl~ 

J2l'J 
JlLO 
:ilL l 
J222 
J2L3 
J214 
J22~ 

J2L6 
:1227 
.;j/.:. H 
J?.l'J 
J2~0 

JL.H 
J2J2 
j?JJ 
J2.H 
J235 
J?::l6 
J2J7 
J?JH 
J2J<J 

=OV\4 52 
=OCl3) lif!.5906 
=OCIHl f:ll&:F4 
=OCAfl 5E 

=OCf\C lE268ElE2F.OO 
=OCC2 llAl C 
=OLC4 lln4C02 
"0Cf.l llAf>41l4 
=O l.C A IF 
=OCCti 51 
=occc ll5ili:l 7406 
=OCOO l8LC01 
=OLOJ 51 
=0(04 UlOA 

=OC06 83:2J6 
=OC09 3117000 
=ClLOt: l8Ffl00 
=OCOr 51 

=OCl:O 53 
='lCU llfl5906 
'-'0Cf4 l85Ff4 
=OLE7 5fl 

0177 

OC06 
OOEF 

OCEO 

ODDC 

0146 

~o~ ux,Offtfh I r~t 

;===============~ 

;SYS or KEEP flags, 
;CrLC is off 

quart_~pec_entrv: ;~bort the specified process 

entry: UX 
extt: BX 

i.;x 

dddress of APtt in the caller"s u_~RKSEG 
0 if success, O~FfFH if failure 
0 " • , error code if failure 

Set up the specified PD for termination when it ls next in conteKt. 
If the running PD is the sdme as the PO to abort, we can just use 
the termindte entry ~oint. Otherwise we use the Abort Para•eter Block 
to tlnd it. Tt tt cdnnot be found, name and console must both natch, 
the a~ort fail~. If the TEMPKEEP flag is on, set the CTLC flag 
and return. If the KEEP flag is on and not the JEMPKEEP flag, 
then fail. 
If the terminate code in Ol on entry 1 is not Offh 
and the SYS flag is on in the PD to be aborted 1 then fail. 
The PO ls taken off the ltst tt is attached to via its link field. 
lhe termtn~tinu pn•s priority is set to ABT_PRIOR, 
and the address of TERHINATE: is put on top of its UOA stack. 
Jhis forces the terminating process to run next Cit has the 
oest priority in the systen) and for it to resume execution 
at TlRMl~ATF: on returning fro• the dispatcher. 

push dx 
mov bx,offset thrd_spb 
call sync_entry 
pop st 

push ds I nov ds,u_wrkseg 
mov bx,apb_pd[sil 
mov cx,apb_term[siJ 
mov ah,apb_cns[siJ 
pop ds 
push ex 
test bx,bx I jz abt_findit 

ca 11 find_pdthrd 
push ex 
jmps at>t_unsync 

abt_ftndft: 

get ownership of thread 
while searcht.1g 
U_WRKSEG:SI->APB 

get PO adr to abort 
get ter.ination/•e•free code 
console fro• APB 

save ter.tnation code 
got a PO IO, but not verified 
ftnd it on thread 
save return code 

dPb_pdname get adr of naned PD 
thrdrt - p_thredd ; find it on thread 

-
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~dd dx,offset 
mov b11 1 offset 
call findpdnc 
push ex 

look for PD na•e and console m~tch 

dbt_unsync: 
push b11 
mov bx 1 off set thrd_spb 
call unsync_entry 
pop bx 

save return code 

-



J240 
JL't l 
J?'t 2 
::124 'I 
J244 
3?45 
3246 
JL41 
J24 ll 
i?'<'l 
3250 
j 2':i I 
J25/ 
::1253 
H54 
jlj 5 
H'.>6 
J251 
J2:>1l 
JZ'>'l 
J26ll 
:1201 
J262 
JZ1d 
J264 
J265 
3266 
J26f 
H61l 
3;>6'1 
J2/U 
H/l 
J272 
Pn 
32 l't 
.HJ~ 
H.lb 
J271 
327tl 
3? l'J 
J2811 
J2tll 
Jl!J2 
J£1iJ 
J21l4 
j?iJ') 

J2tl6 
J2tl I 
J21l8 
328'1 
.:)290 

J29 l 
3292 

=-flCf!J 
=OCE9 

= OCEli 
=OCf:C 
=OCf.f 
=OGF I 
=OCf j 

= OCFb 

=OCl'd 
=0000 
=0)03 

=OUO'.> 
=0008 

=OOOA 
=0000 

=OUll 
=001~ 

=01HIJ 

=OU tu 
=OtHO 
=0022 

=Ouzo 
=O!l27 
=002.A 
=Oll?O 
=Ou32. 
= 00;11 

=OIJJC 
=003l 
=0042 

59 
t3&6 0051 

5A 
1116800 
3!1C 3 
150 3 OGF6 
f. 915H OGOB 

C6062206fF 

8HF068000 
t8H01 Ol39 
i:.30 5 OOOA 

t82101 Ot:29 
t B'l:I OL.:15 

IJl\570<\ 
36001:1BFA 

03FF 
LEFi=9S5900 

EBl>EOt 01:29 

l33S 0052 
C6J62?0600 
1:6470520 

06 
8[4710 
d[f E 00 
2.61l9361COO 
268C061EOO 
..'.6C 104170C 

J3CO 
261134EOO 
2.6C606lUOOOO 

,>Of, ex 
JC>;Z .:iot_errl 

.:>O;> dx 
JIOll il>or1r 
cmp .:i><1bx 
Jne .;ht_notus. 

jmp t .~rm ind t e_en try 

; CX=O if roo PO found 

successfully found PO 
OX = terminate code 
we ure a~ortiny ourselves 
jump to TE~MI~~fE_ENfRY 

abt_rootus: 

<tbt_ok: 

moll indisp 1 true 
;pushf I cl i 

or p_flag[bx],pf_ctlc 
Ciill ai>t_crik 
jcxz aut_ok 

;popf 
call ok_dtsp 
jmps term_err 

stop dispatchin~ 
do not let process or another 
process CNO_A6lRT_SPEt) change trie 
fl~gs while testing and acting or. them. 
ok to abort this PD 1 

can't abort it - return 

The interrupt window above may be lessened if the TER"INATE_ENTRY 
coJe is moved to the dispatcher and the status ls set to PS_TERM. 
rurnin~ interrupts back on, the aborting process could come 
b4ck into context. Before turning on TEMPKEEP it would check 
its st4tus1 if it ts PS_TERM, then tt goes to the dispatcher 
to t erwinate. 

mov Jl,p_stat[bxJ 
mo11 dh,O I moll di,dx 

add Ji, dl 
call cs:Jbort_tab[dll 
;popf 
call ok_dlsp 

this process will be aborted 
call abort function based on status 

find via p_link and take PD off its list 

proc.:ss can't 
; so interrupts 

co•e back Into context 
are ok 

jcxz aot_err2 couldn't find PO on list by indicated 
uov inoisp,false ; by P_STAT 
mo11 p_prtor[bxl,abt_prtor 

push es 
mov estp_uda[bxl 
11011 s.1 1( ulen-2) 
:J1011 u_sp, si 
mov u_ss1es 

set to low priority 
save CJlling process· UDA 
UDA of PD being aborted 
reset slack to tap of UOA 

11011 es:[si] 1offset terminate 

1<or ax1a>< 
~ov u_flag_sav 1ax 
mo11 u_inint 1 f4lse 

-

TERMINAfE: will be executed when 
termtnattng process comes back Ir.to 
cont ext 
on exit from dispatcher interrupts 
will be off 
return into context with a REI aB1 
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-
Ji!') j 

j? ':14 

-
3?'i5 •Oll4t1 U7 
JL'J6 =OU4<J l81!200 
J2'H =Oll4C. 33Dfl 
JZ<JI! =OU4c E9FFf6 
J ;> •J 'I 
jjl)!J 

.:HUI 
J lU2 
j jlJj 

j :J(J4 
J-lO~ 

BU6 
JIO I 
J)(Jtl 

j 10'l 
:1310 
JHI 
JH7 
JHJ 
J314 
Bl'o 
jJl6 
:n 11 
BUI 
jj} <J 

fllU 
J3Ll 
en LL 
H23 
H24 
332., 
jJL6 
j)Lf 

J3LI! 
;ll~'J 

JJJU 
HJl 
JBL 
jjj j 

J3J4 
JH5 
jJ.>6 
J3H 
J)JI! 
jJJ9 
JJ40 
JJ41 
JJ42 
J]'tj 

JH4 
JJ't ~ 

= 01) 51 5A 

=005 L ll91400 
= IJ:)!:';i llPrFfF 
=01J51! C3 

=OO'i'J 6FO'.l 
=OOSfl 7E0[) 
=Otl50 8A0fl 
=Oll:Of 7f0[) 
=0061 A301) 
=-006.:l 6f0) 
=0065 7E0[) 
=01>67 7EOll 
=Ou69 r.r=on 
=OU6il 7f0i) 
=OU6U 7E0;) 

0016 

=OD6F 8F6800 
=ll072 i:dbCOll 
=OU7:> c302 
=fJ077 lRH 

=007'J nF6COO 
=OU'TC l045 

OOCi: 

0450 

OtOI 
007') 
ooca 

POP .'.!S 

C'ill <.ut_p>Jtdrl 
xor llx1l>x 

-
not an IR ET 
tS=calltng po·s UDA 

indicate sucess 

-

jmp pt.lisp force ~bort to happen before we r~turn 
since terminating process has 1.>etter 
priority 

obt_errJ; 
µop dx 

ab t err?.: 
mo~ cx,e_no_pdname 
mov t.lxt Offffh 
rel 

throw out ter-in~tion code 

s~t TEKM_ERR for other returns 

lhe folo~inq are the abort handlers for a specific PO st~tus. 

These lauels are entered in the ahort_tab(le) in the RTM data 
Interrupts assumed off. 
~or <111 of the following: 

entrv: dX = PO addr to be aborted 

extt: 
AH = cons 
C.X=O if error 
dX pres'!rved 

abort_sp~cifled process jump table 

Status 
-.bort_t<1b dw cibtrun 0 ready list root 

dw abtslp 1 poll 
dw abtdly 2 delav 
dw abtslp • 3 swap 
.1 .. i\bttrra 4 ter111 
dw abtrun 5 sleep 
dw abtslp 6 Clq 
dw abtslp 1 nq 
dw abtflg 8 f la gwa It 
dw abtslp 9 ciowai t 
dw al>tslp 10 sync 

aht_tablen eQU offset i - offset abort_t~b 

ab trun: 
;-------
; Un readv list root or dispatcher ready list 

mov di1Coffset rlr) - p_ltnk 
ca 11 f ind_pd 
jcxz C1btr_Jrl 

jmps sntp_lt 
abtr_drl: ; wasn•t on rlr, trv drl 

~ov di,(offset drl) - plink 

ilf" ea. 

ODC3 jmps abt_common 

-
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.H46 
J "\<t I 
J341l 
J34'J 
:n:.o 
j3'>1 
JJ'>l 
.B'>J 
3h4 
P'>'> 
.>J'>6 
.B~7 

B'>ll 
JJ'>'I 
33bU 
J361 
.H6l 
JJtd 
3364 
j36'> 
H66 
3367 
.H611 
33o'i 
3370 
:Hll 
HI? 
3313 
33"' 
33J'> 
3'176 
3317 
:Biil 
3H'J 
3380 
Jj!J) 

Htl2 
JJtn 
:Hd't 
331l'> 
331!6 
JJd7 
]]llll 

]"-l!l'J 
JJ'JU 
J3'Jl 
.33'.12 
JJ'H 
33'14 
J]'J'> 
3H6 
j]'Jl 

J]'Jll 

=OU71: 06dc4710 
=OOR2 268B3f 0000 
=Ou Bl OH tJ39 

=OUR!. l1F6~00 

=Ou Ru c87100 
=Ou'lO UH 
=0092 BPH 
=flU94 85Fb 
=0096 7409 
=OO'Hl 81\!:i'tlA 
=00913 03511 A 
=OD<>E 3954 IA 

=O ll J\l t.82 5 

=00.'13 C606220600 
=01lAtl f8A5f6 
=00.'IB BC9 
=POAD EBlE 

=OOllf J3C9 
=OURl l68'\3EOOOO 
•O::>fl6 3111[) 
=OUElll 7508 
=OIJ~A ff~'>02 
=llOBO L705FFFF 
=OOCl H 
= 
=OUC2 CJ 

=OOC3 £838001;305 

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

OOC3 

Ot:Ol 
noco 

OOA1 

ODCB 

0450 

ooco 

OOC.l 

JbtsJp: 
;------

Un list indicated 3y u_dparam 
Hote: d PO in the SY_NEXl field will not be found 
dnd c4nnot be terminated. Usu..illv the ~D has ftMPKEEP on 
so it n~ver gets this far. 

..ibtdly: 
;------

push es I mov es,p_uda[bx] 
11uv di,u_dparam 
~o~ es I jmps abt_co11mon 

mow ol 1offset dlr - p_link 
call flnd_pd 
jcxz abt_tab_err 

11ov si,p_link[sll 
test sl,sf 

; Fix wait field ln next PD on dlr 

Jz ad_noflx 
mov dx,p_wait(si] 
add dx1p_wait[bx1 
mov p_weit[sil.dx 

ad_nofix: 

abttr11: 
;------

j11ps snlp_lt 

mov 1ndfsp1 false 
call pdisp 

Are there more PDs after the 
being aborted on the DLR 1 
Add wall of aborting PD 
New value in next PD on dlr 

we are terminating already 

one 

xol" cx,cx 
Jmps abl_tab_err 

; make sure termination co•pletes 
before returning error 

ab l fl g• 
·------

xor CXtCX 

mow di1u_dpara111 
cmp bx 1 [dll 
jne <1flg_err 

inc flg_ignoreldil ; 
RIOV flg_pd(dtl,flag_off 
inc ex 

ret 

abt_co11mon: 
;----------

flag PO field asleep on 
if interrupts are allowed 
in this code, check DRL 
and RLR if not _in flags 

OlOl call find_pd I jcxz abt_tab_err 
;jmps snio_it 

snip_tt: 
;-------
; Take PD out of linked list of PDs 

,~-. ... .... ... ..... -~ - ----, .... .... .... ~ 
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j ]'J<J 

J400 
J4Ul 
J4li2 
J4Uj 
.HU't 
J40~ 

:HU6 
J401 
HUtl 
340'J 
J4 l fl 
J4Jl 
HJ2 
Hl "i 
.>414 
J41 5 
J41(, 
J417 
J4J IJ 
J4 l 'J 
34ifl 
3421 
3422 
H23 
J4i't 
3425 
3426 
J4.n 
3421J 
342'J 
J4Jll 
H.H 
J432 
J4jj 
34H 
J4J5 
34J6 
J4J"f 
HJtl 
HJ'J 
J44fl 
.:>441 
3441' 
J44J 
3444 
34 1t5 
.H46 
H'tf 
J44ll 
J44'J 
34~0 

J451 

= OllCtl ll'H 7 
=-Ol1CA o91S 
=OUCL CJ 

=OuCU CJ 

=OllCL 9CFA 
=0000 tlA166COO 
= 0004 ll91 7 
=OIJ06 ll91E6COO 
=OllOA 9De3 

=OOOC 3JC9 

=COOL 50 
=OUUI- tflEBfO 
=OJU 5ll 
~oau uoJ 
=OOE5 BC9 
=Ouf1 C3 

=OOF.ll J% 720 
=OUEB 75rl 
=ODED 41C3 

~ntry: ~X = PO heiny snipBd out 
or = offset of previous ro or offset of root - p_link. 

ab t l rib 

mov ox,p_link[bxl 
mow p_link(di] 1 dx 
r P. t 

·~rr: 

OX = next link 

CXOO 

r,,, t ex 0 

lnd of al>ort_tab(le) functions 

abt_putdrl: 
;-------

Puts f'U on OKL 
entry: aX = PO to insert 
axit: t!X preserved 

COPYRIGHT e 1981. 1982, 1983 
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pushf cli SER.#--------
.• ov dx 1 drl 
mov p_linklbx] 1 dx 
111011 drl 1 1>x 
popf I ret 

Utility routines for abort entry point 

findpdnc: 
;--------

find PO by name and console, via thread list. 
entry: tlX offset of thread list root - p_thread 

OX = adr of name in u_wrkseg 
AH = console number 
ownership of thread sync 

exit: llX PO 
ex ;: 0 fili lt1re 

xor cx,cx 
nx t_pdnaille: 

push ax 
ouc~ call finjpdname_entry 

pop ax 
ODES jcxz fnc_found_one 

xor cx 1 cx 
re t 

fnc_found_one: 
cmp p_cns[bxl,ah 

OOOE jnz nxt_pdname 
Inc ex I ret 

save console number 

ex 0 ts success from findpdna•e 

ex 0 is failure from this routine 
found PD wf same name 
chk for same console I 

success 

- -



J4Sl 
j4S j 
J4S4 
.Hs~; 

J4St. 
HSI 
J4'>1l 
34S':l 
j4bfl 
:'.1461 
346/ 
j4bJ 
Ho4 
J4ti'> 
J466 
34t>f 
J46tJ 
3'<6'1 
J4/0 
3471 
34/l 
J4/J 
3414 
34/S 
J4/& 
J411 
347U 
.34 (') 
341!0 
J4d1 
J4dl 
34<11 
J4u4 
l4il~ 

J4o6 
HU I 
J4il8 
J4<)'1 
34'.lU 
J4<J J 
j4~L 

34'.l] 
H'J4 
34'i'> 
j4 ':l6 
H':l7 
34'HI 
34'.l<J 
3500 
J'>Ol 
.;)5UL 
J'>ll'i 
J'>IJ.4 

"-llOfr 
=llUf 1 

=0Df4 
= l'l)f I 
:oOUF9 
=Oun, 
= ooro 
=OUH 

=OlOO 

=OcOl 
=OtlJ3 

=Ot:O'> 
=01:07 
=Ol:O<J 
=OtOu 

=lltllD 
=Oi:Ot' 
=Ot:ll 

=Od3 

= 0:.: 14 

-

BL9 
bflOOO 

8f>7[) O? 
d'>r;:: 
7405 
.l11UF 
75f 5 
41 

!;] 

!l'H5 
BC9 

d5f!) 
740R 
3(lfl 
1406 

<lef E 
8834 
c~F? 

41 

0 

find_odthrd: 

;-----------
find Pl on thre~d list 

entry: ~X = PD address wa want 
ownership of thread sync 

exf t; LX = 0 If not found 
i>K prserved 

)(Or CXtCX 

~ov ditOffset thrdrt - p_thre~d 

fp_ncxt: 
~ov ditP_lhread[dll 
te:>t ,11,,11 

0L00 jz fp_err 
cmp bx,di 

ODF4 jne fp_next 
inc ex 

fp_err: 
ret 

ffnd_pd: 
;-------

Find PD throu1h link field• interrupts assumed off 
entry: ax PO address 

0[ offset of list root - p_link 
exit: ax Sl = PO address 

OJ Previous PO 
i;x O if failure 

mo~ sieP_link[dl] 
xor cx 1 cx 

f I> d_n >< t _pd: 
test si1si 

OEl~ Jz fpd_not_found 
CAI;> st. bx 

Otl3 jz fpd_found 
fpd_nxt_lnk: 

;no~ di,si 
111011 si 1 p_link[siJ 

OtOS jmps fpd_nxt_pd 
fpd_tound: 

inc c11 
tpd_not_f ounJ: 

ret 

ff lgpd: 
:-----

SI could b~ zero to start 

Are addresses the sa•e 1 

Sa11e previous link 

Find offset into flag table of flag waiting PO 
entry: flX PO 
extt: OI =offset in RTM data of flag 
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- - -
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J'> 0'> 
:i'>06 
:!507 
:l51ltl 
J'iU'l 
J511J 
J5 l 1 
J'>ll 
J5 t:I 
3 51 't 
j') 15 
.i516 
J517 
J5HI 
j5J'l 
j520 
.15L1 
3527 
3523 
3':>24 
3'>2'> 
::JS£ 6 
J!>Ll 
J5 2tl 
352'1 
3530 
J5.:i1 
J532 
j'Jj] 

:i5J4 
J53.5 
3536 
:l5:l/ 
J5Jtl 
35 J'I 
J54fl 
J541 
J5'tl 
3543 
J544 
J54'> 
35't6 
J54/ 
354tl 
354 \I 
J55!J 
J55l 
3552 
35~d 

3554 
3555 
3556 
.:i!>:. I 

=Ot l '.> tiAOE4t.OO 
=OLl'l Jlt[) 

=Oi:lU llP.3t5600 

=lltlt 31110 
=Ot21 7405 
=Ot2J ll3C103 
=Ot26 E2F7 

= Ot.:2ll C3 

=Ot29 ~605220600 
=Ot2t ti33EbCOOOO 
=OU3 7403 
=0[35 t81 flf6 

=Oc31l C3 

=Ot:3'l 3JC9 
=OL3b tifl4706 

=Otlt A900027406 
=Ot4J OOilOOC 
=Ol:4u 49 
=U t47 lfll 2 

=Ot4'1 A902007509 

C< = 0 if failure 
JX preser11.;d 

.iov cl,nfl<-1'1.:> 
,.or ch 1 ell 

11011 di 1 fl<1ys 
ffµ_nxt_flg: 

cmp bx,flg_pdluiJ assume legal flag 
rt:78 jz f fp_pdf ound 

add di,flglen 
Otlf loop ffp_nxt_flg 

ffp_pdfounJ: 

ok_disp: 
;-------

ret 

11ov indisp, fillse 
cmp drl ,o 

ex ls 0 at end of loop instr 
ex <> 0 if found 

Ot3il Jz od_ret 
0450 call pdl!.p 

od_ret: 

ubt_chk: 
;-------

0 E:49 

01:56 
ac_keep: 

01'57 

ret 

Check ditferent PO flags for terminate or a~ort 
CTLC flc1g is on if called from ABORT_SPEC 
entry: BX = PO to possibly abort 

Ol = termination code 
interrupts off if called from A~ORJ_SPEC 

exl t: (;X = 0000011 if ok to abort 
0000111 IF NOT OK TO ABORT 
OFFFFH ~f TEHPKEfP 

~X = PO as on entry 
interrupts unchanged 

xor cx,cx 
mov ax,p_flag[bx] 

test ax,pf_tampkeep 
or llx 1pf_ctlc 
dee ex 
jmps ac_ret 

J Jz ac_keep 

t~st ax1Pf_keep jnz <tc_no 

iAX = PO flags 

itest TEHPKEEP first 
;tor signaling KEEP process 
;to terminate l.e. 9 the T"P 
:while in the Cll 

;signal control C 
itemp keep return 
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3!1':'>M 
3559 
3':'>611 
]':'>bl 
j5b?. 
J':'>b .• 
3':'>64 
356':'> 
3'>66 
3561 
3561! 
3569 
3570 
3511 
357? 
35H 
3':'>14 
35 7':'> 
,516 
3':'>11 
357H 
351'1 
::is1;o 
J5Ul 
35112 
j'jtjj 

35d4 
J'.>11'.> 
J51J6 
351J7 
351iH 
j') :19 
35':10 
3591 
J5':i.! 
3':'>':13 
35'J4 
3':'>':1!1 
:i':'>'J6 
35'17 
j':)'Jij 

j5':19 
3600 
36lH 
3611.! 
36u3 
3604 
J6ll'.> 
3606 
3607 
3601$ 
3609 
3610 

=0:::4C. t-Et:2740C 
=Ol52 H9Ul007407 

=ll..:51 L57FfF 
=Oc 5.~ 41 

=Ot:>o 1194706 

= 

= 
=C:;5f BP.1E6R 00 

=Ot6j BE HOO 

=01:66 &BH 
=Ot611 ll5F6 
=Ot6A 7420 
=0.:6C F1H040100 
=OUI l4r3 
=Ot:7j 3A5CU 
=0;;76 75f:E 

=0L71l 56 
=Oc79 HCO 
=Oc.7J ':>O 
=Ot7C llAO'o 
-=Ot 7E 898600 
=OcSl IE 
=Ot92 16li= 
=(li;lJ't t:811F2 
=01: 81 lF 
=Oi:Bll 51158 
=Oc.!l'A tP.03 

= 
= 
=01:8C CJ 

Ot.5t 
Ot5c 

olc_no: 

dc_ret: 

ac_ok: 

;-----

inc dl I Jz dc_ok 
te~t ax,pf_sys I JL ac_ok 

and 3X 1 not pf_ctlc 
inc ex 

rel 

;not Kl:tPt test SYS 
;it OL = Offh -> ok tD ter.lnate 
;OL<>Offh & not sys-> ok to terminate 

;turn off ctlc 
;rX=l, can•t ter•inate 

;new flags if no terainatlon 

P"GE 78 
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eidt: none 

Jo guard awalnst queue deletes, and to make interrupt 
windows are smaller, we start over from the beginning of 
~L~ after we write to an MXqueue that we own. 

rm_nxt: 

OtBC 

OE66 

OE66 

mov bx,rlr 
pushf I cli 
uov st,(offset qlr)-q_llnk 

mov si,q_link[sll 
test si,sl 
Jz rm_done 

test q_flags(si],qf_mx 
Jz rm_n11t 

cmp bx1q_buf[sll 
Jne rm_nxt 

po pf 
push sl 
xor ax,ax 
push ax 
mov dx, sp 
mov cx,f_qwrite 
push ds 
push ss I pop ds 

0098 call oslf 
pop ds 
poj) ax I pop ax 

Oi:5F jmps rlsmx 

rm_dooe: 
po pf 
rel 

-

;sX=runnln~ process 

;SI=QO currently checking 
;end of list 1 

;is it an HX queue 1 

:do we own lt 1 

;allow interrupts 
;put 2-word QPB on stack 

;s11ve OS 
IOS=SS 

;restore DS 
;throw out 2-word QP8 
;start over from 
;top of queue list 
;a queue could have been 
;deleted while Ne were wrltlng 



- - - - - - - w~, - - - - - - - - - - -

:i6ll 
.>61 ('. 
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CP /;~ A'.>Hti6 I. l :>'1U~CE: RTM.ASo PAGE 80 

J6LI 
J6 l't ej ''ct I include P'llch.cod 
Jbl~ :•***************•···································· J616 ; * 
J617 ; * ,, "rr. 11 i:1ii; A 12tl bytes l 0 ll <1 

jblll i• 
361'J •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
i6Lfl 
3621 µ,ltch: 
.:16<'.i' =0 c_I][} Sll91)9090'l090 no;:> nop nop nop nop nop iOO-Of COPYRiGHT © 1981, 1982, 1983 
Jbl i =4't: 9 3 90)090909090 OOi) no1> nop nop nop nop 
.:1624 =Oi; 99 '.10909090 no;> nop nop nop DIGITAL RESEARCH 
362!> P. 0. BOX 579 
J6l6 =n.:90 9090'l090'J090 nop nop nop nop nop nop ;10-Jf 

PACIFIC GROVE, CA 93350 ·;ol I =Ot:.'3 'J090'l0909090 :l°p nop nop nop nop nop 
J62H =Olll9 90909091) Op nop nop nop 

SER.# 36i!9 
..>6-lU =OdlO '.109090909090 nop nop nop nop nop nop :20-u 
j(dl =Ct BJ 90:1090909090 nop nop nop nop nop nop 
J6J2 =nt:n<J 90909090 nop nop nop nop 
J6JJ 
J634 =Ol:llU 909090909090 nop nop nop nop nop nop ;JO-H 
J6J~ = !L::C 3 909090909090 nop nop nop nop nop nop 
:)6J6 =O.::C':l 90909090 nop nop nop nop 
J63/ 
J6J8 =01;CD 'J0:.1090909090 nop nop nop nop nop nop i'o0-4f 
~6-l'l =Oi'.DJ 909090909090 nop noµ nop nop nop nop 
3640 =Ot.:09 'J09090-JO nop nop nop nop 
J6'tl 
3641' =f1tfJ[} 909090909090 l\Op noµ nop nop nop nop ;50-5f 
3643 =OLE 3 ".!09090909090 nop nop nop nop nop nop 
364'o =Ou'9 90909090 nop nop nop nop 
'i6't'> 
J646 =OLFD 909090909090 noµ nop no;> nop nop nop ;60-6f 
3647 =OU'J 909090909090 no;> nop nop nop nop nop 
J6'ttl =OcF'J 90909090 nop nop nop nop 
.:164'1 
Jb'>U =Od'u ':109090909090 nop nop nop nop nop nop :70-H 
i6!>1 =OF03 90909090':1090 nop nop nop nop nop nop 
~6'>'- = Or'l':I 9090'.iOSO nop nap nop nop 
Jo~l 

36!>4 

- -



- -
CP/M AS'lb6 J.t :)')lJHCE: RTM.1186 

36'>'> 
J6')6 
Jb'> I 
36':>H 
:i6':><J 
j66!J 
J6t> 1 
:J66L 
j66J 
:J6o4 
j66'> 
j666 
)60( =0000 
.i66H -"0002 
J6o<J =0004 
j6 /II =0006 
jb J 1 =OUOtl 
J67L =0001. 
j6() =OOOC 
J614 =0001:: 
:J6 l '> =0010 
3616 =0012 
J677 =0014 
J67H =OJ:lO 
36/'J :.cU82 
J 6 tlO =OJ!l4 
J6tJl =OJ!lo 
J6U2 

-
ej~ct I include vec.fmt 

•************•••••*•······················$··········· i. 
;• I11terruµt Vectors - to fiddle with th<! interru:>t 
it v~ctors, set the Datu S~gment Ragister to 0 
i* ~nd us4 the following Vdriables. 
: * 
i•••·················································· 

.>SfG 

i_Jivi u.:_i ;> rw l int () 

l_dlviJe_cs rw 1 
i_ tr<ice _lp rw 1 int l 
.i_ tr;,ce_cs rw 1 
i_nomask_ip rw 1 int 2 
i_noiUa:>l<_cs r .. I 
i_break_ip rw l int 3 
i_br ... .,k_cs r .. 1 
l_ovrflw_iµ rw l int Lt 
i_ovrflw_cs rw 1 
i_interrupts rw ((osint-5)t2) 
i_os_ip r,. 1 
i_os_cs rw l 
i_J<?bug_ip rw 1 
i_deo•~w_cs r1o1 l 

- - -
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36113 
j6lJ4 
J6tl'> 
Cl61l6 
Cl6lJ I 
J6tlll 
J6u':I 
.)6':10 

J6'Jl 
J6'Jl 
j6')J 
J6'J4 
J6~'> 
'j (>') 6 
J6'Jf 
:16':1tl 
36'J<J 
_j 1 on 
j 70 l 
j 1(j2 
_j]()j 

JI04 
J7()<; 

J7U6 
JIU/ 
j 71•8 
:no<J 
J / lU 
J71 l 
HU 
HlJ 
J714 
311'> 
Hl6 
J717 
J 7.1 II 
j 71 'I 
H2fl 
n:n 
, 1.:1. 
J7F:l 
J7L4 
H2'> 
Hl6 
J727 
J 1<' H 
J7i<J 
3730 
H3l 
-17J2 
HB 
3134 
J7J'> 

u l)f,i) 

=OIJIJO 

=0002 
=-0004 
"0006 
=0007 
'"'OUOtl 
=-00011 
=-0001, 
=OOOl 
=-0010 
=0011 
=OOli 
=OOIA 

0019 

=OOlh 
=OOlC 
=OulL 
=0020 
=-0022 
=0024 
=00:>6 
=002ii 
=002A 
=00;>(; 
=002i: 
=0030 
=0032 
=0034 

djdct l include ud~.fmt 

;••••*••••+••········································· i• 
; * •• ; * •• 
; (I 

Jser J~t1 Area - The User Data Area is an 
~xtension of the process descriptor but it 
tr,1v~ls with the user. It contains info 
th~t ls needed onl~ while in context • 

i• -hile In the operating systemt The fxtra 
;• ~eJment register points to the beginning 
i• of the User 0Jta Area. 
; * 
··········~··········································· 
ud_insys 60h 

eseg 
orJ 0 

u_dpurara 

; lhl s 
u_•h1a_ofst 
u_dma_se-J 
u_func 
u_s<!archl 
u_se<1rch~ 

u_ se<irc hill> as e 
u_dcnt 
u_dl>lk 

area overlc1ys 
r.. 1 
r..a 1 
rb 1 
rb 1 
rw 1 
rw 1 
rw 1 
rw 1 
rb l 
rb 1 
rb B 
rb I 

; arg to dispatch 

part of BOOS 
BOOS dma offset 
ttOOS dma segment 
actual function nu•ber 
BOOS search length 
BOOS search fCB offset 
BOOS search user•s segment 
BOOS directory count 
r.oos directory block I 
BOOS error mode 
BOOS multi-sector count 
BOOS default Password 

; eoos process count 

u_error _mode 
u_mult_cnt 
u_df _o:Jssword 
u_pd_cnt 
uj.:i_ovl_len equ (offset $)-(offset u_dma_ofst) 

u_in_int 
u_sp 
u_ss 
u_ax 
u_bx 
u_cx 
u_dx 
u_di 
u_ si 

end 

u_bp 
u_wrkseg 
ll_retst:g 
u_ds_silv 
11_stack_sp 

of overlay area 

rb 
rw 
rw 
rw 
rw 
rw 
rw 
rw 
rw 
r., 
rw 
rw 
rw 
rw 

t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

save register area 

; curr sea addr of buf 
: usr lS return 
;\ 

; usr stack seg•ent 
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-
l,I' /M '~ ~!IJ 6 l • 1 SllJK1..E: HTM.l'd6 

j{j6 

37 J7 =Ou:Jo u_.ituck _ss 
HJll =0038 u_lvectors 
373'1 =0040 u_unused 
31.,0 =004 .. u_ivectors2 
3741 =1104(. u_~s_suv 

3742 =004L u_flaJ_sav 
JH 3 
H-t4 =110~0 u_lnt tcs 
374'> =OOS.: u_init ds 
H46 =Ou5't u_inlti:s 
H47 =0056 u_lnitss 
j 1'I u =OO'>ti u_os_i11 
3 l't 'J =OOj11 u_os_cs 
H~ u =005C u_di>bug_ifl 
37~1 =005L u_del>u,;_cs 
H~? =0060 u_insys 
H~d =0061 u_stat_sav 
37'>4 =006L u_concch 
31:>~ = 006't u_lstccb 
H~6 =11066 u_aelim 
31'>1 
JhlJ Ol'J 
37~~ u_8087 
J7oO 
.Ho! 

rw 
r,, " rw 2 
rw 4 
rw 1 ; 
rw 1 :t 

r.,. 1 
rw 1 
rw 1 
rw l 
rw 1 
r" 1 
rw l 
rw 1 
rt> 1 
rb 1 ,. .. 1 
rw 1 
rb 1 

ulen 
rw 41 

usr stJck pointer 
;.ave int 11 1 1 

save int 3,'t 
> Used durin~ interrupts 

O.S. vec save 

RTS,Oebu~ Vector Save 

# tirues through user_entry 
used during interrupts 
default console's CC6 addr 
default list devices cce addr 
d~ltmiter for user function 9 

8087 save brea 
see dispatcher, loader and ter•iBale 
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j ft:, t. 
j{b] 

j7t)4 

.H6':> 
Jl6b 
J167 
3768 
j l6'l 
H71J 
Hll 
J, 11 L 
317!. =OOOC Ob 
J774 
:Hf•, 
Jl(b 

H11 
H 1tl 
J, 11 'I 
j 7HO 
Htll 
.Hl:l? 
:>7tU 
J71l4 
31U., 
J,7d6 
Htlf 
.:HtlH 
51U'.1 

J7'lU 
H'.ll 
37'.ll 
j]'J j 

H94 
.H'.l~ 

j 7'J6 
j /'J f 
H'.l8 
H'l'l 
J8UU 
::itJo 1 
381);> 
.:jf31Jj 

JllU4 
JHU'J 
J,tjl)6 

Jiii.i I 
)IJU!l 
j81J'l 
j81U 
J!lll 
j!J 12 
J!llJ 
31114 

0000 
0000 

=0000 030000000000 
0000 

0006 
" =OJOtJ 030000000000 

0000 

0010 
= 0010 030000000000 

0000 

0018 
=0018 03[)0()0000000 

0001) 

OU20 
=00?0 030000000000 

OOJO 

aj~ct l include sysdat.d~t 
i*****~*****************••···········••*************** 

;• Svsta~ Data Area 

•• 
··········~··········································· 

CSES 
org 

DSLG 
or:; 

• 

Och 

Jb 

0 

6 :development system data version 
:SYSDAI.tON has 16 byte code segment 

;This Jata is initialized by GENCCPH 

:Module Table - contains the FAR CALL addresses 
of each module for their initialization 
and entry routines. 

+---+---+---+---+---+---+---+---+ 
I entry I initialize I 
+---+---·---·---·---·---·---·---· 

entry lnit 

1110Jule_t<it>le <!qU dword ptr (offset $) 
supmod equ (offset $) 

dw ;1, o, 0, II ;SUP 

rtmmod ~Qll (off set $) 

d1<1 3,0, o,o ;:UK 

meiamod equ (offset $) 
dw 3,0, o,o HI c H 

ciomod equ (off set $) 
Jw 3, o, o,o ;CJO 

bdosmo<J equ (offset $) 

dw J, o, o,o ; llD OS 

-
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CP/M AS~b6 1.1 sou~c~: ~TM.~Bb 

381'> 
J8l6 
Jill I 
JHl H 

JH l 'I 
J!lLU 
)!Id 
3!121 
J!l2 i 
J!li4 
3H2 '> 
J!l2f, 
311.: 7 
3818 
JBL 'l 

JH Jll 
Jll J l 
.lH .lL 
JB:U 
J!IJ4 
JllJ'> 
3!lJ6 
3U.J7 
JllJH 
Jll.J'I 
J!l40 
JH4l 
J!l4L 
J tl't 3 
JH44 
JfH'> 
J!l46 
3!l4 7 
J!l48 
3!l4Y 
3!h0 
.:18'>1 
J!l'>2 
Jll'> J 
38'>4 
Jll!>'> 
jl:j~f, 

3H5 "I 
Ji3'>~ 

385Y 
J!ltiO 
Jll6l 
Jll62 
3863 
JH64 
j86'> 
3866 
.Jll67 

110.:.ti 
~o~2H 030CJOOOOOOC 

onoo 

0030 
=0030 0300JCOOOOOO 

0000 

Ou38 
=0038 Of.1000000 

003C 
=003L 00000000 

=0040 08111 
=004~ 0000 
=0044 0000 

"'0046 3F 

=OIH7 04 
= 0041l Ol 
='0049 05 
=004A 20 
=0041l OJ 
=004C 0040 
=004i.: 00 
= 0041' on 
=00:.>0 OJ 
=OU~l JC 

=0052 0000 
= Oll'>'t 0000 
=O u56 0000 
=00'.>ll 20011 
-=OO)A 0000 
=-005C 1400 
=005E 2000 

=0060 0000 
=0062 0000 
=IJU64 0004 

xiosmotl ~qiJ (otfset 
..... OC03Ht0t 

netm"d ..!:JU ('lf fset 
tlw 3. 0' 

.11 :>patcher ~<lU (offset 
dw o, 0 

rtm_pdis;:i e q1.1 (offset 
d..i o, 0 

location in 11emory of 

05=>A0 dw 1008h 
rsµsec; dH ll 
~ndse!) dw 0 

1110 dt.11 e_m<>P db OHh 

-
j,) 

'JCOOil,O ; XIOS 

~) 

o,o ; Nl T 

$) 
;far disp:itcher (does IRET> 

$) 

; far disp~tcher (does RETF> 

HP/M-86 or CCP/H-86 

;1st paraq. of HPIH-86 or CCP/M 
;segment of first RSP 
:tst Pur~1. 01.1tslde of MP/Mor CCP/M 

;bit mdp of ruod1.1les that exist 
in this system. low order bit 
corresponds to 1st Module in 
m'ldt.1le tdble. If bit is on,then 
mod1.1le exi:>ts. 

so~e answers to GENCCPM q1.1estions 

ncns db 4 ;I system console devices 
fl l.:.t db 1 ;ti syste1a list devices 
nccb di:> s a character control blocks 
nflags db 20h :I fl<1gs 
srchdisk db 1 ;system disk 
mmp dH 04000h ;Max Memory per process 
nsl<1ves db 0 ; N1.1mb or of network req1.1estors 
d<Jyfile db 0 ; if Offh1display command info 
tempolsk di:> 1 ; Te1nporary disk 
tickspersec .Jb 60 ;N1.1mber of ticks per second 

dat<l lists created by GENCCPH 

trae root dw 0 ;locked llflt.1Sed list 
ccb d., 0 ; addr. Console Ctrl Blk Table 
fl d(}S (.h• 0 ;dddr. Flag Table 
m<lul d.t 020h ;Hem descr. Un 1.1sed Li st 
mfl dH 0 ;Memory Free list 
pul d .. OHh ; Proc. des er. Unused list 
qu l dw 020h ; QCf\ Un1.1sed Li st 

; MAU for Que1.1e buffer info 
'lma1.1 d., 0 Hink 

dw 0 ; start seyment 
dw 400h ; length 

.... -
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L~IM ASMH6 1.1 saURCE: KTM.A96 PAGE 06 

j!Jb8 
J86<J = (il.166 0000 J .. 0 ;plist 
j!J IO 
JH/l 
JH l;> fhis Jata is initial iz {• <J at Assamuly t iae 
Jll / i 

J814 ~ 

.JH,, =006li 7704 rlr dw initpd ;rteaJy List Root COPYR GHT © 1981. 1982, 1983 
3 8 76 =Oll6A uooo dlr ow 0 ;Oelay List Root DIGITAL RESEARCH 
JH /1 =OOll. 0000 drl j .. 0 ;Dispatcher Rea'.fy Lls.t 

P. 0. BOX 579 jll /H =Ou6t: 0000 plr dw 0 ;Poll Li st Root 
JH7'1 =OU71J OOO'l scl dw 0 ; Shared Code list PACIFIC GROVE, CA 93350 
::mun =0072 7104 thrdrt dw in it pd ;Process Thread K.oot 
:Hibl =-01)74 ':14 0 1 qlr d .. mxloadqd; Queue List Root SER.# 
Jl:ldL =-0076 uOOO Mal dw 0 ;Memory /l.l loc list 
'.HllH 
J8~4 Version lnfor•ation 
:Hid, 
J8!J6 =C07 il UOll~ VP.rsion dw unknown ; addr. v erston str In SUP code seg11ent 
::Sllu7 ; set by GfNCCl'M if CCP/M 
:HJtJH if mpm 
Jllb'I bv .i!rnum ,Jw OJ130h ; MP M-86 wlUOOS v3.0 
JB'JO osvernum d .. 0112lh ; Ml' H-06 v2.1 
JH<; 1 endlf 
JB'U 
31l'Ji if cc pm 
J8<J4 =007A Jll 4 bv "r11 um dw OH31h ;CCP/M w/BDOS 3.1 
jf3'J~ =001C 2014 osvernum dw Ollt20h ;CCP/H V£.O 
38'..lfo .:indlf 
jH'JI 
JH<Jl.l Time of Dav Structure 
:IB'J'J 
j <J 0 (J =007i: tod r., 0 
]901 =007i: HO& tod_day dw 061EH ; day since 111178 (09 Jul 82) 
::100/ =0080 12 tod_hr di> 12h ; hour of day 
j')LJ] =OOfll 00 tod_mln db OOh ; minute of hour 
JQU4 '-'Oll82 00 toJ_s.ec di> OOh ; second of minute 
J ')::J ... 

J<JU6 info from XJOS 
3907 
J9U IJ =0083 00 ncondev db 0 ;# console de vs in XIOS 
]9U9 =0084 00 nl std,-v db 0 ; ii character devs ln xrns 
J91 ,, =OtJ8~ 011 ncioJev db 0 ;I character ilo devices 
J'J 11 supported by XIOS. 
J9 I 2 =0086 0000 lcb J., 0 .list control block address 
.:>'llJ ='lUHb 0000 openvec Jw 0 open file vector 
Hl4 =OOfl .. 20 lock_m'11< di> 20h Max locked Records/process 
j')J; =008!:! 20 open_m<>>< db 20h ; Max Open Files/process 
.:>916 =ooec 0000 ownP.rS087 d .. 0 no one owns it inttiallv 
J'Jl f =0081:: rw 1 RESERVED 
J'H8 =0090 FF cmod db Offh BOOS Comp&tibilttv 
J9l'l =0091 011 n1p81187 db false true 8081 exits 
J'J20 (Numeric Data Processor) 



- - -~ 

CP/H nSMt6 l.J sou~cr: RTM.AR6 

J'l.:.1 

J'l2<' 
J9LJ 
J'l;'. 4 
J'Jt '> 
jl),cb 

YJL f 
j'JL!l 
J9L 9 
j'J J () 
J9 jJ 
J'J31 
J9J ·~ 
j') _,4 

J'JJ'> 
J'l3o 
3931 
J'.I j ,, 

j<jj ') 

J9<tO 
H'fl 
.:>94£. 
J'J'f ·3 
3'J44 
J9't'> 
J'h6 
3947 
3'H~ 

J9<t9 
39:.0 
j'l'; 1 
:l9)l 
j')!;, 3 
39'>4 
_j<J')., 

Ybb 
3'l'>1 
j'J'.,tl 

39)9 
3%0 
3%1 
J9t>L 
3'16 3 
39o4 
JY6'> 
391.b 
3% 7 
j•JoH 
J96'J 
3970 
J911 
j'H2 
3973 

= f)(J')<' 

=fli)96 
dl09ii 

=OUl\O 
=OOA2 
=OO,H 
=00\6 
=OOAtl 
=OUAA 
=001\.; 
=-IJOAt 
=00:-10 
=oorz 
.:OO!H 
=0U[l6 
=-0088 
= OOBA 
=0U!1C 
=00'\l 

00000000 

41 0 f, 
000000000000 
000 1) 

0002 
0004 
OUH 
0001 
0001 
04H 
0504 
0001 
OOH 
0604 
0704 
0804 
0201 
0005 
0105 
0205 

-
"rr_int~rc~rit d~ o, 0 BOOS does a callf here 

slr 

sy:.ent 

to print error ms gs• 
if second .. ord is <> 0 

dw off:>et mem_sµb Sync Li st Root 
dw o,o,o,o RESt'.RVEl 

SYSENr TJble - H~/~-86, CCP/H-86 syste• function infor•ation 
fhe supervisor cc.lls tha 11pproprtate module 
t~rouJh this table. 

Low ~yte High 3yte 

·----·----·--------· 
!function lflgslmodl 

·----·----·--------· 
fl~s - OOlh - network intercept 

if on. the network ~odule is called 
first, on return, either the function 
is called or it ls considered co•Plete 
depending on the return. 

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

note: sup function 0 returns not the 
implemented error code to the caller• 
and sup function 1 returns the illegal 
function error cod·e. 

standard CPM-2 functions 

tune• module 

org ((offset $) • l) and Of ff eh 

Jb o, rt111 0-system reset 
db o, c.io 1-conin 
db 1, cio 2-conout 
du o, sup ]-raw conin/auK in 
db o. SUP 4-ruw conout/aux out 
dh 4. cio 5-list out 
db 5, cio 6-raw conio 
db o, sup 1-getiobyte 
Jb o, sup B-setiobyte 
db 6, clo 9-coni.r l te 
db 1, clo 10-conread 
<lh ti. cio 11-constat 
Jb 2, sup 12-riet version 
db o, bdos 13-dlskreset 
Jb 1, bdos 14-diskselect 
db 2. bdos 15-flle open 
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CP /II ,, ~,~b6 1 .1 snuRcc: RTM. 1136 PAGE Sil 

J9t4 
~9 7 '> =UOCO 030'i dh .:), bdos 16- file close 
3976 =OLIG2 040 5 ob 't. bJos 17-:>e<Jrch first 
]'J 77 =OOC't 0505 (JI:, 5, bdos lll-se..,rch next 
J91H '-"00(6 0605 db 6, bdos l'l-file delete 
j'J79 =OOC ti 0705 dh 1, L.dos 20-file re<1d seq 
jQb() =OOCA 08()) db s, bdos 21-flh write seq 
..19ll I =ODCC 0905 db 9, l>dos L2-file 1nake 
J9tl2 =cOOCl OA05 du 10, t;dos 23-file rename 
J9tl ~~ =00110 Of\05 db 111 bdos 24-logtn vector COPY~'GHT © 1981, 1982, 1983 
J%4 =(l0flL OC05 du 121 l>dos L5-get def di sic 
j'Jb'.> =lillO'o 000 5 db 13, bdos 26-set dma DIG1TAL RESEARCH 
J9t1I, =0006 OE05 db 141 bdos 27-ae t alloc vector P. 0. BOX 579 
J9!J7 = f)()f) iJ Of05 db 15, udos lB-write protect 

PACIFIC GROVE, CA 93950 J9 ti 8 -=00011 1005 db 16, bdos C:'.9-get r/O vector 
3989 =Ou DL 1105 db 11. bJos 30-s~t f tle at tr. SER.# 
c) 9 ')fl =0001:: 1205 db lA, bdos jl-g"t disk par• I> lock 
J'J':J l =OUEO 1305 db 19, bdus 32-user code 
3'1':1? =OOU 1405 ab 20, bdos 33-file read r<1ndo111 
j')')j =OOE4 1505 db lJ. udos J4-file write rando111 
3994 =OOE6 1605 db 27.. bdos 35-file size 
J9':1'> =OOUl 17J5 db 23t bdos 36-set random record 
j'J'J6 =OOCA 1805 db 24, bdus J7-reset drive 
j'-J'J7 =OOEC 1905 db 25, bdos 38-access drive 
j9'-JH =OOU.'. U05 db 2~. bdos 3<}-free drive 
j'l')'J =no;=o 1!105 db n, bdus 'tO-f ile write r:tndo111 Mlzero fill 
'tOOU 
4001 ;CP!<t-3 extensions 
'·002 
40UJ =OOF<'. 0001 db o, SUP 41-Test and Write C NOT IllPLEHENfEO) 
4004 kould be BOOS tune ' 28 
40U'> =00f4 1C05 db 2fl. bdus 42-lock Record 
40ll6 ; 0 01~6 1005 db 29, bdos 43-Unlock Record 
't007 =OOf H 1[05 db 30, bdos 44-Set Hu 1 t l-s ect.or 
4008 =OOi'A lf05 db 31, bdos 45-Set Bdos Error Mode 
4'109 =OOFC;. 2005 db 32, bdos ; 46-Get Disk free Space 
4010 =OUFt'. OCO I db 12. sup 47-Chain to Progra111 
40) 1 ; In CP/M-86 !\DOS func ' 34 
40ll =0100 <'.105 db flt bdos 48-f lush Buffers 
'tOlJ =OlOl 0101 db 11 sup 49-
4014 
40 l '> ;CPH-86 extensions 
'o0l6 
4017 =0104 0301 db 3t sup 50-cull xios 
'oOl!I = 01()6 l205 db .H, Ldos 51-set dma base 
401 ':I =0108 2305 db 35, bdos 52-get dma 
40LU =OlOA 0003 db o. me111 53-get 11ax mem 
40"1 =010(; 0103 db It mem 5't-get abs max 111e11 
't022 =O.lOl 0203 db 2, mem 55--11 loc mem 
't0l3 000110 03() 3 db 3, mem 56-alloc abs mem 
4024 =0112 0403 db ". mem 57-free mem 
'tOl~ =0114 0503 db !) t 11em 58-free all Ille• 
40£6 =0116 041)1 db 4t sup 59-load 



- - -
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402 T 
4fllH =01.ld 0101 ::lb Ii '>lH> 60-
4UL9 =OllA 0101 <Jb 11 sup 61-
4030 =Olll. 0101 ob 11 sup b?-
4 II.:> I =Olli: 0101 db 11 :.IJµ 63-
'<OJ? 
4(lj 3 ;CP/NET functions 
40H 
40j'> =0120 4 007 db 64, net ti4-net.;'lrk lo<Jil\ 
4UJ6 =012.l 4107 ob 651 net 65-net .. or~ logo ff 
40J7 =lll?4 4207 <lb b6, net 66-net,.or~ .send •Sg 
4lJjlj =Ol2b 4301 db 671 net 67-l"let.,ork rev JllSg 
't0j9 =0128 4407 111> 681 net 68-network StdtUS 
404U =012A 4507 db 69' net 69-uet netuork conflg addr 
4041 
4042 ;CP/11-3 extensions 

COPYRIGHT© 1981. 198~. l 9R3 · 't04:i 
4044 =012C 2405 db 36, 1>do:s ; 98-Reset Alloc Vector DIGITAL RESEAR:, 404!> =012t: 2!>05 C'b Jl, lidos i 99-Truncate file 

P. 0. BOX 579 't046 =0130 2605 db 381 bdos :100-Set !Hr Label 
404 / =013.i! <'.105 cJb J9, bdos ; 101-Return Dir Lrtbel PACIFIC GROVE, t;A 93950 4048 =0134 2805 cJb 't 0 •. bdos ; 102-Read File XFCB 
't049 ::Ol 36 2905 db 41, bdos 0103-1.Jrlte File XFCB SER.# 40!>0 =Ol:Hl d05 db 421 udos ; 104-Set Date and Time 
'tO~l =013A 2005 db 't 3, bdos nos-r.et Datu and Ti•e 
40!>2 =013C 2C05 db 44, bdos il06-Set Default Password 
40!>J =013E: 0001 db 13, sup ;107-Return Serial Number 
'tlb4 =0140 0001 db o, sup ;108-Cnot implemented) 
40!>!> =0142 1904 tib 25, cto ; 109-Get/Set Console Mode 
40!>6 =0144 1'\04 db 2.6' cio ;110-Get/Set Out put Deli•lter 
'tOH =0146 11104 db 21, cio :Ill-Print Rlock 
40:>8 =0141) 1co4 db ?9, l: j 0 911?-Ust Block 
40'>9 
40oU • HP/H functions 
4061 
'tll6Z =Ot4A 0603 db 61 111 em ;128-mem req 
4061 =014C 0603 db 6, mem ; 129-(same function as 128) 
4064 =0141: 0703 i.lb 1, mem ;130-mem free 
406!> =0150 0102 jb 11 rt U1 ; lH-poll device 
4066 =0152 0202 db 2, rtlll i 132-flag Wait 
4067 =0154 0302 db 31 rtm ilH-flag set 
4068 =Ol5b 0402 db 4, rt m ;134-queue muke 
406'J =0158 0502 db ~. rt11 ; 135-queue open 
4070 =Ol5A 0602 db 6., rt II ; 136-queue delete 
4071 =015L 0702 db 1, rt111 137-queue read 
41172 =015l Ofl02 db 8, rt111 138-cond. queue read 
'<(l 13 "'0160 0902 db ':I, rt II 139-queue write 
40/4 =0162 OAOZ db 10, rtm 140-cond. Ql.leue ,.rite 
407!> =0164 0B02 db 11. rtm 141-delay 
"0/b =016b or:o2 db 121 rtm 142-dispatch 
4071 =0168 0002 db n, rtm 143-termlnate 
4071! =01611 0[02 db l't. rtm tl44-create process 
'tll 7'J =Ol6C OF02 Jb 151 rtm :145-set priority 



CPIM A~Mb6 1.1 SOURCE: RTM.ARo 

40b0 
40tJ 1 
4!lt;L 
.. 011·:1 
40U4 
41lb'> 
40<l6 
40d 1 
40/lH 
.. ou'J 
40'Jfl 
4 fl'J I 
<tO'J/. 
40'J., 
40'/4 
't O':J., 
409.C, 
'tll'H 
'1098 
40 'J'J 
4100 
4111 I 
"}l, 2 
41IH 
't l ll 4 
410'> 
4106 
4101 
4108 
'tl u 9 
41111 
411 J 
4112 
41 L1 
4114 
411 '> 
4116 
411 7 
4118 
411 'J 
41.:.0 
'till 
412! 
412"1 
4U4 
41 l''> 
'tll6 
4lU 
4128 
412'/ 
't 1 Jll 

4Ul 
't!J? 

=016l: 0904 
=0170 OA04 
""OlU OP.04 
=0174 OC04 
=0176 0501 
=01711 06.)1 
=01711 0701 
=017(; 0004 
=0171: OflUl 
=fllf!O O'lOl 
=lltr1 L 1(102 
=Cl34 ll'l?. 

=Olll6 OFOtt 
=0108 1004 
=OlSA 1104 
=OlflL 12u4 
=OHll 1304 
=0190 Of\01 
=019<' 1404 

=!ll'H 140R 
=01% 0000 
=01'.lll 0300 
=019A 40'>B4C6F6164 

L020 
=OlA~ 000001000000 

OOOGOlOOOOOO 
0000 

=OIUO OIJOO 
=01~2 940101000000 

=OH\iJ 000() 
=Olf\A 0000 
=O.lflC 0000 
=Olflt UOOO 
=fllCO 0000 
=OlC2 
=Olf6 0000 
=o(1lt8 00 

mxloddqd 

uh 
Jb 
<Jb 
Ob 
db 
db 
db 
db 
uh 
ob 
db 
db 

db 
db 
db 
db 
d'1 
db 
db 

org 

.. ,x loadqpt> 

·1. 
l (). 
1 I , 
1 ;>' ., . 
'>. 
1, 
13, 
•lo 
J. 
16, 
l 7. 

cl" 
cio 
cio 
cfo 
,;uµ 

S.UiJ 
sup 
cio 
sup 
SUP 

rtm 
rtm 

;1<t6-con,,oli> ittach 
; 14 7-con,;oie ·1et:ich 
;1.d-s~l Jef console 
;t4'l-console ·lS:.fgn 
; bO-CLI 
;l:Ol-L.ill [(PL 
0152-pJrse filena~e 

;153-qet def console 
;154-sysddt ~ddr 
;155-tima of ddy 
; 156-\Jet PO ad<ir 
;157-~bort process 

; MPH II extensions 

15, 
16, 
l7' 
13, 
1 <). 

11. 
LO, 

OH 
,j t> 
dw 
db 

db 
JH 

db 

clo 
clo 
clo 
cl 0 

clo 
sup 
Clo 

m•dt skqd 

;153-attach list 
:159-datach list 
;160-set list uev 
;J6l-Cond. ~ttdcn list 
;162-Cond. Attach Console 
;!63-HP/M Version Number 
i164-oet list dev 

o, 0 
<if_keep•qf_mx 
'MXl O!ld 

o,o 
1udoadqd1l,O 
'MXLoad 

; Oata Used by load Proqram 

or\J 

lod_Udd 
lod_l s ti< 
lod_b;iseµ 
Ioc:i_nldt 
lod_µd 
lad_fcb 
lod_inc..imJ 
loJ_nrels 

{{offset S) • l} and Offfeh 

dw 
d .. 
dw 
ow 
d.,. 
rs 
aw 
rJ b 

(} 

0 
0 
0 
0 
36 
0 
0 
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'tlH 
'ti J't 
'<U' 
41 J6 
4137 
4138 
't I l<J 
"l 'tu 
4141 
4142 
414 ~ 
4144 
't 14, 
'tl46 
4147 
414 q 
414<J 
'f 150 
41,1 
4152 
41'.> 3 
415 4 
4155 
'fl:i6 
4157 
4158 
415':1 
416U 
416 l 
'tl6 2 
4163 
4164 
416!> 
4166 
4167 
4168 
4 l 6'l 
417 0 
4111 
4112 
4173 
'tl74 
't 1 7 !> 
4176 
4111 
4119 
41 /':I 
41 uo 
'tl!H 
41':12 
41 il3 
418't 
4ld5 

=OlF'J 00 
=CHA 00 
=Olf:il 00 
=-oitc oo 
=OHO on 
=OlFt on 
=-OH:f- 0000 
=OlFl 000() 
:O lf j 
:Q273 

=0310 
=03lr­
=0321 
=0323 
=OJ24 
=O:l25 

=O:lA5 
:OJA6 
=OJAd 
=O't2'J 

=042A 

=044B OOO!l 
=0440 00000000 
=0451 A603 
=0453 242424242424 

2424, 

=O·tsu OOO!l 
=0450 0000 
=045f L42424242424 

2424 

=0467 A803 
=0469 2A04 

=0408 0000 
=0460 oooa 
=046f 000(} 
=0471 01 

=0472 00 
=0473 00 
=0474 00 
=047~ 00 
=0476 00 

lod_Chdin 
loJ_user 
loJ_disk 
lod_fifly 
loJ_8'lBO 
iod_lllyte 
l'>d_fixrec 
lod_ti xr-:cl 
lod_dmd 
ldtab 

cli_dma_ofs.t 
cli_dma_se1 
c li _pf l a,i 
clt_choiln 
cli_term 
cli_dma 

cli_net 
cli_ppd 
cli_cmdt:iil 

cli_fcb 

cli_cuspqpl> 

cli_ucb 

cll_pcb 

cl l_p d 
cli_err 
cl i_bpage 
clt_lddsk 

Jb 0 
dh 0 
db 0 
db 0 
db 0 
J:> 0 
dw 0 
llw 0 
rt. dskrecl 
rt. ldtabsiz 

r"' 1 
rw 1 
r.. 1 
rb 1 
rb 1 
rb dskrecl 

;copy of user's clicb 
rb 1 
r... 1 
rb ll9 
rb 1 

rb 

Jb 
d~ 

db 

fcblen•l 

o,o 
o,o 
offset cli_ppd 
'$U$UU' 

:dma buffar 

in et 
;parent P[) 

; co11111and sent 

;internal FC6 

;Ql'B of cou1and 

:cns1match 
ipd 
;name 

dw 
dill 

offset cll_cmdtall 
off set cll_fcb 

; 1><1rse 
:ctl bk 

d .. 
dw 
Jw 
db 

0 ;pd of load prog 
0 lerror return 
0 ibase page 
1 ;load disk 

;parent information 

cli_cns 
cli_user 
cll_dsk 
cli_err_111ode 
cli_dfi l 

db 
db 
ub 
dh 
dt> 

0 
0 
0 
0 
0 

: pd.p_cns save 
;pd.P_dsk save 
; pd. p_user save 
:u_error_ITTude save 
: day file flag 
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CV/M ~SM86 J.J S~URCE: RTM.A~6 

't l IJ6 
'ti ll7 
'tltHI 
't t tl':I 
4190 
'tl'.11 
41 'JL 
'tl ':13 
41 <J4 
41 ':I'> 
'tl 96 
41 'H 
41'J8 
41 ')'J 
4200 
4201 
4202 
4203 
't204 
420'> 
4206 
4207 
4208 
4209 
't210 
4211 
4l1L 
421.i 
4214 
421'> 
't216 
4217 
42 l!l 
4219 
4220 
't221 
4li.L 
4223 
4224 
42L'> 
't2l6 
4227 
4228 
4U'J 
4230 
4LH 
4LJL 
't2H 
42H 

= 0411 0000 
=047'1 0000 
=0476 00 
=047C 01 
= O't 70 0500 
=047f 496E69H2020 

202 0 
=04il7 0000 
=O't8'J 00 
=048A 00 
=0486 0000 
=0480 0000 
=04!1f 000() 
=0491 0000 
.;049J 0000 
=O't'h 000() 
=0497 00 
=0498 00 
=O't'J'J 0000 
=0498 00 
= OHC 000000 
=O<t9f 
=04Jl3 00000000 

=04fl0 
=05BO 

=051 () 01 

~osao cccccccccccc 
=0'>B6 CCCCCCCCCCCC 
=05UC CCCCCCCCCCCC 

4lJ5 ~O)Cl CCCCCCCCCCCC 
42J6 =0)C8 CCCCCCCCCCCC 
1t2J1 ~oscE cccccccccccc 
4lJH =0,04 CCCCCCCCCCCC 

in it pd 

lnituda 
lnit_tos 

dw 0 : 1 ink 
d~J 0 ;thread 
Jb ps_run ;stat 
db l ;prior 
dw µf_systpf_kernaliflag 
db 'Init iname 

dw unknown :uda seg•ent 
db 0 ; disk 
db 0 ; us er 
Jb o, 0 ; ld sk 1 luser 
dw 0 ;.,em 
dw 0 ;dvract 
dw 0 :wait 
db o,o ;orq,net 
dw 0 ;parent 
db 0 ;ens 
db 0 ; abort 
db o,o icin,cout 
db 0 Hst 
db o,o,o ;5f3,4,5 
rt> 4 ;re5el"ved 
dw o, 0 ;pret,scratch 

;user flat a Area of I nit process 
;para1Jr<li>h allyned 

Ol"iJ ((offset $)t0fh) AND Of ff Oh 
rb ulen 
l"W 0 

01"\l off set inltuda • ud_insys 
db 1 ; keep the 

or>) off set inlt_tos ;switches 

ii.TM Jata 
is word ali~ned from init uda 

dw Occcch.Occcch,Occcch 
dw Occcch,Occcch10cccch 
dw Occcch,Occcch,Occcch 

d .. 
dw 
dw 
d., 

Occcch,Occcch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch10cccch,Occcch 
Occcch,Occcch 10cccch 

SUP fro• doing 
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- -
CPI~ ns~86 l.t S)U~cc: RTH.A86 

.. 2 J'J 
"240 
't2't 1 
424Z 
't 2'• 3 
't2't4 
4Z.'\'.> 
't2'tt> 
'\247 
'\2'\H 
't24'J 
42:>1) 

lo 2'> I 
'\2'><'. 
'tl'.>3 
4254 
42'>'> 
42'>6 
'ti''> 7 
42'>8 
42 !> ') 
'o260 
4261 
42o2 
42td 
4264 
'\26'> 
4266 
4267 
426!l 
426'1 
4270 
4L 7 l 
't21 l 
4273 
't?/4 
4l7'> 
42 /6 
4277 
4778 
4L7'J 
42tl0 
42fl 1 

=O:.Ot.. 
=0'.>f O 
=O:.E6 
=O'>fl. 

= O:>i'2 
=OSrtl 
=O'>Ft: 
=0604 

=06()1'\ 
=0610 
=0616 
=OolL 

=Oo22 

=Oo22 
=0623 

=Oo24 
=0620 
=0628 

=-062A 
=062L 
=062i: 
=0630 
=063L 
=0634 
=0636 

LCCCCCCCCCLC 
cccccccccccc 
cccccccccccc 
LCCCCCl.CCCCC 

cccccccccccc 
cccccccccccc 
cccccccccccc 
cccccccccccr: 

LCCCCCCCCCCC 
cccccccccccc 
cccccccccccc 
LC(.CCCCCCCCC 

00 
00 

0000 
0000 
00()() 

0000 
0000 
0000 
0000 
0000 
0000 
000()00000000 
00000000 

4lUL =0640 00 
't2113 
4704 
't2!l'> =Oc'\l 4906 
't2fl6 =0643 0000 
42117 =064'> 0000 
4288 =0647 0000 
42u'J 
42'10 
4291 

-
Jw 
Jw 
OW 

Jw 

Jw 
i..1 .. 

dw 
dw 

d.,. 
dw 
d111 
d., 

Occcch,Occcch,Occcch 
Occcch1 0cccch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 

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

Occcch.Occcch,Occcch 
OcccchtOcccch,Occcch 
Occcch,Occcch.occcch 
Occcch 1 0cccch,Ucccch 

- -
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indl!.p 1b 
intflau di> 

es_sav j .. 

bx_sav dw 
ax_sav dw 

HEH Oat a 

false 
0 

0 
0 
0 

;?currently in dispatch? 
iif o, interrupts not enabled -
inot tmPlemented 
iCstaying word aligned) 

beststart Jw 0 
be:;tlen 
bestsi 
bestmau 
curr111au 
currsi 
curr11pb 

411e.a_cnt 

mem_spb 

d .. 
dw 
dw 
d111 
dw 
Jw 

0 
0 
0 
0 
0 
o,o.o.o,o 

iYNC Parameter Blocks 

The MEM ENTRY: point uses the following for 
~utual eKclusion and recursion. 

db 

d ... 
dw 
dw 
dw 

0 

q_spb 
0 
0 
0 

;how many times a process has recursivly 
:called the •emory manager 

ilink Kem Sync Parameter Block 
; owner 
:wait 
:next 

The queue sub-system in the RTM uses the following 
structure for mutual eKcluslon 

- -



· CP/M AS~H6 1.1 SOURCE: RT~.u86 

'tL'J L 
'<2'fl 
4?'.14 

4?':15 

406 
42'17 
't2')!! 

'tl'J'J 

't300 
'tJ() 1 
4JOL 
't30J 
4304 
4J0'> 
4306 
'd07 
4JOIJ 

430'J 
4Jl0 
4Jl I 
4Jll 
4HJ 
'dl4 
4 j l '> 
4316 
'tHl 
'tHll 
"31 'J 
4320 
4JL1 
432? 
43l3 
41<'.4 
't32'> 
4 32f> 

=064'.I. !> lll S 
= 064[l 0000 
=Oo4D 0000 
=ll:'.i4F oou !) 

0-06'> l 5905 
=065J 0000 
=0655 0000 
=OC.51 0000 

=06'.i'J A00fl 
=0656 000() 
~ooso 0000 
=065f 0000 

'1-·~ptJ 

cli_spil 

thrd_spb 

dw cli_s pb ; link ..lueue Sync P ara11 e ter Block 
dlol 0 ; o-.net" 
dw 0 i WJit ..... 0 ;next 

Th" Cli uses the CLI_SPB for mutual exclusion 

dw thrd_spb; 1 ink CLI Sync Parameter Block 
dw 0 ;owner 
dw 0 ; wal t 
d .. 0 ; next 

~hen the thread ls eccessedt the JHRO_SPB must be owned 
first. 

dw 
d .. 
dw 
dw 

msg_spb ilink Thread Sync Parameter Block 
0 ;owner 
0 ; wait 
0 ;next 

Currently the order in which the SYNCs must be obtained if 
more than one ts needed is: 

cu 
QUEUE 
Ill M 
THHA'l 

;called by CLI for RSPs 
icalled by make queue 
;used from the HEK module 

The SYNCs must be released in reverse order 
HSG_SPU ls used oy the BOOS to protect the liOOS error message 
buffer. MSG_SPB is in DATA.BOO 
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LP/M ~S~b6 1.1 SJURCE: RTM.A86 

'dL I 
.. 328 
432 ':I 
4HO 
't]H 

ioH2 
4Hi 
4 J.14 
4h? 
43~~6 fr Fl-
ioh1 
'tBH 
43.i'l 
4J40 
4 341 
4147 
434 j 

4]'t4 
4145 
4346 
4 34 / 
434fl 
414':1 
43'>0 
't 3 ~I 
43'>2 
4 j'J j 

4 3'.l 4 
't'i'> ') 
"1'.>f. 
43'> 1 
43'>11 
4 35 •J 

4 360 
4 J61 
't 167 
410 ·-1 
'o3t>4 
436'> 
4166 
'd6 T 
't ~611 

4 l6':1 
4Hfl 
.. 311 
4377 

" :17 j 
4)/4 

"·~ 7 'i 
'tH6 
'tHl 
43/11 
"3/'I 

eject I include ddta.ba~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; "' 
9• odos datd area 
; . 
;•································••11<•••11<••··········· 
l.Ll'Milfr e<tu trufl 

if 9CP1i 

llQd6 varia~les that must reside in code segment 

cse;i i 

CIX SllVt> dw 0 register s<ives 
.ss_save d,. 0 
sP_SdVe dlof 0 
stack_be;Jln dw ends tack 

variables in data segment: 

cp11segment 
org bdosoffset•bdoscodesize 

header rs 12J 

paqO 
ipO 

rs 7 2 

dw 
db 

0 
0 

memory control bloc~ 
; 
umeml>ase 
umemlg dill 
contf db 

; 
hold_ info 
hold_spsdVe 
holj_sssave 

moo!IORO 

dill 
0 
0 

dw 
dill 
d~ 

db 

0 

0 
0 
0 

0 

Dyle i/o variables: 

co1npco l dh 
strtcol db 
column db 
11 step db 

0 
0 
0 
0 

iaddress of user's page zero 
;1ntttal page value for IP register 

;user'sbase for me•ory request 
;length of memory req 
;flag indicates added memory ts avail 

;save info 
isave user sp during program load 
;save user ss during program load 

;true if computing colu•n position 
:st3rting column position after read 
;column position 
; listing togi;le 
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4jdtl 
43bl 
4 lb! 
., .3o i 
't384 
.. 111•; 
4'JJ6 
1dll7 
't3ti!l 
4 :lb'J 
4 3 J () 
439 I 
4:39! 
4HJ 
4394 
439'> "'Jt>OU 0001) 
,,3')6 =0902 0000 
,, 191 =OtJ04 0000 
,, :i'JH 

4H'i 
,,4UU 
"4 U l = 0 H Ol> tJOOO 
,,402 =OuOtJ 0000 
...... u i 
4404 =OUOA 00 
440'> 
,,406 
,,40 I 
..... (JtJ =Ot!Ob 00 
4409 =OdOC on 
4'tlU = 080[) 0000 
't411 0800 
""12 = O 8 Or- 00 
't4 }j : OJ I 0 00 
4414 =Otil l 00 
't4J '> =0!112 Oil 
4410 =OUU 00 
4417 =O 814 00 
4418 =Otl l '> 0000 
't41 9 =0,Hl Oil 
44LO =Odlll 00 ,,,,21 =0819 00 
44.iL =Otl!A 00 
4't Zi =OB lb 00 
44L4 =OBlC 
't4~'> 001'.i 
44..'6 "O!i?O 01 
4421 =0821 00 
't4..:a 
44L':I =0822 00 
44JO =Ot12j oouo 
4431 
44.JL =Ot!L'> L708 

-

kb.:hur db 0 

end if 

ar.i 

if HHPH and CCP~OFf 

org 
en Ji f 

if eMPI! 
rlog Jw 
tlag dw 
ntloJ dw 

endff 

rodsk dw 
<Hog dw 

open_fnd di> 

OcOOh 

OBOOh 

0 
0 
0 

0 
0 

0 

00 

;arq far MP/H system 

:org for CCP/H system 

; r-emoveable log Jed-in disks 
; re1.1aveab le dhk test login 
; ne1i11 tl o;t vector 

;read only disk vector 
;log!Jed-in disks 

;open file found in 

vector 

srch_ollst 
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;the follo-ln11 variables are set to zero upon entry to file systea 

fchdsk oJ b 0 ; disk named in fcb 
parlij db 0 ; length of par!l1aeter I> lock copied 
uret dw 0 ;<1dr value to return 
lret d 'I LI byte ptr aret ;Iow(aret) 
re sel db 0 ; reselect ton fhg 
rd_dir_fla·J db 0 ; must reddllocate directory record 
comp_fcb_cics db 0 ; compute fcb checks1.11a flalJ 
SP.drch_userO di> 0 ; search user 0 for file (o;>en) 
makP._xfcb dtl 0 ;make r. search xfcb flag 
tind_xfct> Jb 0 ;search find xfcb flag 
xdcnt dw 0 ;empty directory dent 
DIR_CNT OB 0 ; DlREC T 110 COUNT 
HULT _NU'1 OfJ 0 P.IULH-SEl!TOR COUNT used in !>dos 
olup_tvpe 'db 0 ;record lock overlap type 
ff _fldg di> 0 ; Offh xios error return flag 
err_type db 0 ; type of error to print lf not zero 

rb 4 ; reserved bytes 
ZP.rolenqth eq1.1 (offset $)-(offset fcbdsk) 
mult_sec (Jb I i lllU lt i sector. count passed to xios 
RHOG OB 0 : /\UTOMATIC RElDG SWITCH 

PLK_OH' OB 0 ;RECORD OFFSET WITHIN BLOCK 
blk_num O• 0 ;block number 

• ua_lroot dw offset UilO ;unallocated block list root 

r· J 



-
Ll'/M .~'.)1186 l. l ~JURCF: RT~.A86 

44 j i 
4434 
't43'> = P.8? I 2ooqoooo 
't4Jb =Od?b HOO 
44 J7 =I) d ;;> () 33090:100 
1,4jll =0831 ft'OO 
44J'J =!Jljj_) J':l01JJOOO 
4440 =ll u37 rroo 
't44 I =ll!!J<J 3FOA 0000 
444.'. =OtHO fFOO 
't443 =O!J 31 45080000 
4444 = l)!J43 !'FOO 
444'> =Od4'> 00000000 
44't6 =0114'J fFOO 
44't 1 
4441J =fld4fl 
444'1 =Oti4f 00 
4450 
44'>1 =01150 OR 
445l 
.,4,--1 =0851 020406090A 
44'>4 
44'>'> = 0d56 1116L5262829 
44'>6 =Ob5C 00000000 
44'>7 =0!!60 07 
44':> H 

44':>Y =0861 070814151AIC 
4460 10 
4461 =0<!68 onoo 
't4L? =Ob6u 02 
'446-1 
'4464 =OU6d 0305 
't46'> =01160 0000 
4466 
't4t, 1 =l'd61' 00 
44bll =0070 00 
446Y =Od71 0001 
4470 =0873 0000 
4471 =0117'> 0000 
447:> 
4'tl] 
4H4 
441'> =0811 0000 
4476 =Od7'! 00 
'1471 
44PJ 
447'1 
4480 =087 I\ 00 
4481 
4"482 =0878 0000 
44tL:I =0870 0000 
44ti4 
441l'> 

-

lJ l 0 d .. 
db 

u a 1 j" 

Jo 
lJ.!2 th• 

db 
ua 3 d,. 

dh 
ua4 d .. 

ob 
ua5 d .. 

dh 

IHSH 
HASHL 

LOliJXS 

rw_fxs 

sc_fxs 

OEBLOCK_fX 
PHY _Off 
cua_BCHA 
ROOT_BCl\A 
E HP TY _LICBA 

if gMPli 

P_lAST_flCBA 
P_tlCB_CIH 

end if 

fx_lntrn 

TR~CK 

SECTOR 

offset 
Offh 1 0 
offset 
Ofth 1 0 
offset 
Otfh,O 
oft set 
OffhoO 
oft set 
Offh,O 
o,o 
Offh,O 

R8 
OR 

db 

db 

db 
db 
db 

db 

db 
ob 

db 
db 

(} R 
Of\ 
ow 
ilW 
ow 

011 
!}3 

db 

ow 
ow 

ua t, n 

lJd2,0 

lJ.13,0 

u;;'o, 0 

u.:i5t0 

4 
0 

- -

;HASH COOE WORK AREA 
;HASH SEARCH LENGTH 

11 ;number of log_fxs entrvs 
fx115 1 fx111,fxil9 1 fxi221fxi23 
02h 104h ,06h ,09h 9 0ah 
fxt30 1 fxi35 1 fxl99 1 f xtlOO,fxll02 1 fxl103 
llh 1l6h t25h t26h ,28h ,29h 
o,o,o,o ;reserved 
7 :number of rw_fxs entrvs 
fxi20 1 fxi21,fxi33,fxi34 1 fxi40,fxi42,fxi43 
07h 108h 114h 1 15h 1 lbh 1 lch wldh 

o,o 
2 
txi16, fxt 18 
03h ,05h 
o.o 

;reserved 
;number of sc_fxs entrvs 

;reserved 

eOEBLOCK FUNCTION I 

- - -
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0 
0 
0 
0 
0 

;RECORD OFFSET WITHIN PHYSICAL RECORD 
;CURRENT 8C6 OFFSET 

0 
0 

0 

0 
0 

;ROOT BC6 OFFSET 
;EMPTY BCB OFFSET 

iPROCESS'S LAST BCB OFFSET 
;PROCESS 6CB COUNT IN BCB LIST 

;internal BOOS function nu~ber 

;BCR RECORD'S TRACK 
:BLB RECORD'S SECTOR 

seldsk 1 usrcode are initialized as a pair 

-



-

CP/M ft~Md6 I.I SOURCE; KT~.AA6 

441lf· 
44<l1 =na7r 01' 
44u!I =08HU 00 
441J'J 
4490 =Od81 0000 
44'.II ~odAJ onoo 
't4'l2 
44'Li 
4'd4 
44'J5 
<t4 '.16 
""')J 
44'.18 
't499 
4500 
450 l 
't50? 
450J 
4504 
't505 
450<. 
4507 
45UIJ 
450Y 
4510 
4511 

. 4'll2 
45U 
4514 
4515 
4'llb 
4517 
4518 
4519 
45<'.0 
't5Ll 
4522 
45.('j 
4524 
45L5 
't52b 
4527 
452 fj 
452 9 
45Jll 
4531 
4~ J;> 
45B 
1t•jj4 

4535 
45J6 
4•jj 1 
4531! 

= Od'l5 
=O!Hll 
:o08A9 
=O<Jf!A 

=08Bu 
=OoAll 

=OIJB1-
=Ou'l l 
=Oll9J 
=0d')4 
=01J')5 

=0890 

=Oll9t: 
=Ot!'lr 
=08~0 

=Oil/\ l 
=08 ~2 
=OBA) 
=ll1JA4 

0000 
0000 
00 
00 

0000 
0000 

()000 
0000 
00 
00 

00 

00 
00 
ff 

00 
00 
oc 
0000 

"~ld!>k clb 0 ;selected disk n1.1m 
1.1srcode db 0 : curr 1.1ser n1.1m 

info ow 0 i.tnfo adr 
:.earch.:i d .• 0 ; search adr 

;tne follo~tn1 variable order is critical 

;variables copied from uda for mp/m x 

;variables tnclu~~d in fcb checks1.1m for mp/m and cpl• 

;varia~les used to access system lock list for mp/m 

dm-i_ofst dw 0 : dma offset 1 
d .. a_se-y dw 0 ;drua seg111ent 2 
f1.1nc db 0 ;bdos f1.1nctlon ' 3 
se<lrchl dl> 0 ; search len 4 

if l3 MP II 

searchaofst dw 0 :search adr of st 5 
se<1rch<>b<1se dw 0 ;search adr base 6 

endif 

dent dw 0 :;directory counter 1 
db lk dw 0 ; directory block 8 
error_111ode db 0 ;bdos error 11ocie 9 
mult_cnt db 0 ibdos multi-sector cnt 10 
df_password rD 8 ;process default pw 11 

if 311PM 

pd_cnt dl> 0 ;bdos process cnt 12 

end it 

hlyh_ext dl> 0 ;tcb high extent l>lts 
xfcb_r.,ad_only db 0 ;)(fcb read only flag 
c1.1rdsk dl> Offh ; c1.1rr ent disk 

if 'Hli>l'1 

P<tcked_dcnt db 0 ;packed dblk+dcnt 
db 0 
db 0 

pdaddr dw 0 ;process descriptor addr 

endlf 

orJ ((offset $) + 1) and Offfeh 

x 

x 

11 - not 

l 

2 
3 ,.· 1 

2 

3 

used 
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CP/M '~MU6 lol SOU~CE: kJH.AB6 

45J'J 
4540 
454 I 
454 2 
454 .~ 
45't4 
4'545 
4546 
.r,547 
't5't ti 
't5't'J 
4550 
't55 l 
45:02 
45 '> i 
't554 
't555 
't'>'>6 
4557 
45.5 ti 
't55'J 
't560 
't56l 
4562 
456] 
4564 
4565 
't566 
't'::i6/ 
't5li8 
't56'J 
't5 7 0 
't5 /I 
4572 
457J ,,.,,4 
45 7'> 
4516 

""" 't5 7 ll 
45/ 'J 
45f:lU 
45dl 
451:12 
t,511.:i 

4Stl4 
45t15 

= Od ·",& 000r) 
= Ottf•tl 0000 
=Odrt. 00()[) 
=f'8f1, 0000 
= OtL~ t 0000 
=Oti BO 0000 
=OdR2 0000 
=Otld4. 0000 
=0Ufl6 000'.l 

oooc 

=OUP!l 0000 
=Odflt. 00 
=IJBl'll1 00 
=OtlflC 00 
=Otlf.O 0000 
=OHi1r onoo 
=OdCl 0000 
=OdC3 iJOOO 
=OllC'> 0000 
= 08Cl 00 
=OtlCl:I 01) 
=OtlC9 

I) I) 11 

=OdC'J 
= O!Hl 9 Oil 
= OIJOA 00 
=OllfHl 00 
= fl<lnl. 00 
=080L) 00 
=Otl!h: 00 

4586 =OUO~ 01000L020101 
't5tl7 020201010202 
451:18 01010202 
4'iU'J 
't'>'.HI =Otift 00 
4'>'Jl =Ollfu 0000 

-

curtrka - ~lloca ~re set upon disk select 
(ddt~ must be aJjacent) 

cdrm;ixc. dw 0 
dr11lDla dH 0 
buff d J>< 0 
dpb1ddr cl W 0 
check a dw 0 
alloca Jw 0 
OTR_[l[t'~ DU 0 
flAT_bCuA dw 0 
h.\SH_S[f. d.i 0 
addlist equ 12 

sect pt - 1>ffset obtained 
(diita 11ust be adjacent) 

sectpt dw 0 
olkshf db 0 
blkmsk db 0 
ex tmslc di> 0 
maxall dw 0 
dirm"K dw 0 
dirblk dw 0 
ch ksi z dw 0 
oftset11 dw 0 
PHYSttF o~ 0 
PllYHSIC OS 0 
endlist rs 0 
dpblist equ C offset 

local variables 

co111mon_d111a rb 16 
make_ flay dl> 0 
ar:tual_rc dti 0 
sa11e_xfcb dll 0 
save_mod db 0 
pw_mode db 0 

;ptr to cur dir m3K val 
; dr i11 e ldl>e l data l>yte addr 
; ptr to dlr dma addr 
; curr disk pa ram ti lock addr 
; curr check sum 11ector addr 
icurr alloc vect1>r addr 
;OIRtLTORY BUFFER CIJNTKOL 8ll1CK 
; ClA TA qurrER CONTROL BLOCK AOOR 
i lt.~511 TABLE: SEGMENT 
; "S-bt.!ffa• = addr list size 

from disk Parll bl1>ck at dpbaddr 

;sectors per track 
iblock shl ft factor 
;block 11a sic 
iextent mask 
: rnax alloc num 
; max dir nu• 
;reser11ed alloc bits for dir 
i size of checksu• vector 
;offset tracks at beginning 
;PHYSICAL REC ORO SHIFT FACTOR 
; PllYS JCAL REC ORO !'IASK 
i end of list 
endlist)-(offset sectpt) 
isize 

icopy of user•s daa 1st 16 bytes 
;11ake function flag 
idirectory ext record count 
isearch xfcb save flag 
;open_reel modl!le save field 
;password mode 

A!lO R 

attributes db 0 :tcb interface attributes hold byte 

if 'HIPM 

; nu~ber of lock list items required for lock operation 
required_table ab 1,0,2,2,1,1,2,2,1,1,2,2,1,112,2 

chk_olist_fldq db 
lock_sp dH 

0 
0 

;check I test olist flag 
eloclc stack ptr 

- - -
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CP/i•I il$f·\d6 1. I SuURCE: RT.'!. A86 PAGE. I 00 

'tS'J? 
4S'iJ "O.H L on lock _shP.i.l Jb 0 ; I ock shell fl di) 

'i'.>'.14 =Oti:' J 00 ch<!ck_f'c:>_ret ()il 0 ;chcck_fct. return Std tch 
~!>~~ =OtlF4 00 lock_unl:>cK db 0 i lod. I unlock function flag 
4 ~ '.16 =OJF'.> ori incr _pdcnt db 0 ; tnr.ren1ent process_cnt flag 11 
4'.>'H = Otffo 00 free_ mode Jb 0 ;free loci< l.i st et1tries flag 11 
45'.IH ; l=frP.e entrf es for curdsk 
... s ':l'l ; O= free all entri'!s COPYR:GllT © 1981, 1982, 1983 
4600 .=OdF7 0000 cur_pos dw J ; current position in lock list 
'160 l =()Hf'9 000{] µrv_pos ow 0 ;previous position in lock list DIGITAL RESEARCH 
46()2 P. 0. BOX 579 
460J =lltlFu 00 dont_close db 0 ; inhibit actual close flag 

PACIFIC GROVE, CA 93950 '1604 =OllFC uo O(li!n_cnt lib 0 ;process open file count 
460'> =08f0 00 lock_cnt db 0 : process lock ea record count 
'16 llh =Ooft 0000 file_id J,. 0 ; 1'dt1ress of file . lock list entry SER.# 
'f6ll f =O·JOO 00 set_ro_flag db 0 ;set drive r/o flag 
4601:1 =O'J 0 I 00 check_ disk db 0 ; disk reset open flle check flag 
't6U<J =O~Ol 00 fl:.sshed db 0 :lock l lst open flle flush flag 
4610 
'tfill ;fre~_roott lock_maxt open_max initialized by sy sgen 
46ll 
'tbl .J =0'103 !>200 dw offset free_root 
'tf 14 =O'J 05 000[) open_root dw 0 ;lock list open file list root 
461 ~ =0::107 0000 lock_root dw 0 ;lock list locked record list root 
4616 
46]7 en di f 
'\618 
461'1 =O'JO'J 0000 sdcnt dw 0 ; saved dent of file•s 1st fct> 
'fb;~u =O'JOb 0000 sdcntO aw 0 ; saved dent (user 0 pass) 
4621 
461.2 if bl.PH 
4623 
46<:4 cl\4in_ f l."il di> 0 ; cha 1 n flag 11 
462'.> tod dl> Ofth,Offh,Offh10ffh 11 
't6<.6 
46L7 enJif 
462B 
4f, l<J 
4630 =O<JOO 00 rmf db 0 :read mode flag for open$reel 
46H =O'JOl 00 wf lag db 0 ; xtos/bfos write flag 
46Jl =O'JOr 00 dirloc db 0 ; directory flilil in renaiae, etc. 
46.B =0910 00 li nfo db 0 ;low( info) 
4634 =O·Jll 00 dminx db 0 ; local for diskwrlte 
4tu~ = O'l 12 00 single db 0 ; set true if single byte 
'tb36 ; 1tl l oc map 
4637 =O<Jl3 00 rcount di> 0 orecord count in cur-r fcb 
't6.:lll =0914 on ext va 1 db 0 ; el< tent num and ex task 
46J'J =-O'Jl ~ 00 vrecord db 0 ;curr virtual record 
't64U =O'Jl6 00 AO RIVE Oi3 0 ; CURRENT DISK - must preceed a record 
t,641 =O'Jll 0000 a record dw 0 ;curr actual record 
4642 =OH<J 00 di> 0 icurr actual record high byte 
46t,] =OH A 00[)() Hl:COROl dw 0 ; curr actu<\l block# * blkask 
4644 =O<J1L 0000 drec dw 0 ; curr dct ua l directory record 

-



-
464'> 
46;6 ~OJ!t 000~ 

46't7 =0~70 0000 
4648 
464'! 
4lu 0 
46'>1 =OJZ<: UO 
46'.>L "i<fJF 
't6~d =O'J23 00 
46::>4 
465'.> 
46'>6 
465/ 
465 ~j 
46'>'1 
-.6C.O 

't66 J 
466"/ 
466] 
4664 
466'> 
4666 
466/ 
4668 
466'1 
46/U 
4671 
4612 
46fJ 
't6 / 4 
467'> 
46/6 
46/f 
4678 
467'1 
46!10 
't68 l 

=O'J24 0000 
=IJ'l?6 000000 

=tl9?9 0000 
=O'J2!-i 0000 
=O'J?O 0000 

=O'J2f OD 
=0-JJO 0000 

=0932 000~43502F40 
2045 72726F72 
204F6ELO 

=O'.i42 20342000 

=O'l46 000060096909 
18093709 

=OJ50 B309C7090C09 
l.:fJO 9ff 09 1004 
2901\9509 

't6ti2 =0~60 44S9716B2049 
46uJ 2F4FOO 
't684 
4685 
4686 
468, 
4688 
4 6d'I 
't6'JO 
46'!1 
46'J2 
46~H 

46-)'t 
4695 
46'U. 
46')1 

~096'.i 526561642F4F 
6El>C79204469 
B!>BOO 

=O<.i78 526561642F4F 
6Eor:79204669 
6f.&500 

=0931 496E76616C69 
64.!.044726976 
6501) 

=0~95 46696C65204F 
70656f656420 
696E20526561 
642F41~6E6C79 

-
CLIR_dm.,_se,1 
CUR_IHA 

lHJ 
D \I 

0 
0 

local VJriJbles for directory JCCess 

Jptr ab 
ldcnt aqu 
u~er_zero_pass db 

shell_si 
shell_rr 

shell v<1ri11bles 

dw 
ob 

0 ;directory pointer 0 1 11 2,3 
byte ptr dent ;low(dcnt) 
0 ;search user zero flag 

0 
o, o, 0 

;bdos coru~and offset 
;ro,r1,r2 save area 

special 8086 variables: 

uda_save dw 0 
para~etersegment dw 0 
returnseg dw 0 

error messaqes 

..!r-r_cll'V ob 
err_IJd_addr dw 

dskmsg ob 

dskerr db 

xerr _list dw 

aw 

permsg ob 

0 
0 

'I) ls k 

;user dat3 area s3ved value 
:user Parameter seg•ent 
;user return seg•ent 

110·,o 

rodmso Jb 'Read/Only Disk',o 

rofmsg db 'Read/Only File . ,o 

s1!lmsg db 'Jnv<t lid Orlve·,o 

xe.:l db 'file Opened in Read/Only llode'eO 

- -
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4 6'J'l 
46 'J'J 
4701! 
't1 U I 
411.il 
47(iJ 
4 71)4 
4 7 ll'> 
't /Ub 

't1U1 
470!1 
4 7U'J 
HlO 
4111 
't I 12 
4713 
47 l't 
4 71 '> 
4116 
4717 
471H 
't71'1 
4 7211 
47Ll 
472l 
't1 ,t.j 
41!4 
41.!., 
4126 
't1L1 
't12tl 
"72':1 
4730 
47.H 
402 
47H 
4134 
473'> 
4736 

20406f o46500 

=O'J13 46696L652043 
757 2 72656E74 
6C0204F7065 
61:00 

=O~C/ 43&C6F736520 
't36865636B73 
756020457272 
6f1200 

=O<JOC ~Obl1373176F 

7?'>420457272 
6f7200 

=O'JFG 46696f652041 
6C7265616479 
2 04 5 7 869 7374 
1300 

=09Ft 496C6(656761 
6f.203F20696E 
2n46'tH200 

=0,10 4F70656E2046 
696C65204C69 
606974204578 
636565646564 
00 

=0~2'J 4f.6F20526F6F 
6020696E2053 
797374656020 
4C6f6363l04C 
69731400 

=0.H'> 000~00 
=0A48 OOOA42646F73 

20H 756f6374 
696F6E203020 

=0A5i. l020if1 
=OA.,0 2046696C6520 

3020 
47:J7 =Ot\6'> 
't13tl =0><71 00 
473'1 
... ,,,() 
't"' l 
't141 
't7 1d 
4144 
't H'> 
4H6 
't7H 
't14tl 
474'J ,,,.,0 

=OA72 000,44697368 
207265736574 
20!>4656(6965 
64lC204472o9 
76&520 

=Oi>BO 003A 
=O~Rf 20436F6E736F 

oC6520 
=-0~98 00 
=On99 .t.053726F6772 

6l!>D20 

-

X">'> 

xe7 

xed 

xe9 

xell1 

xell 

crlf_str 
pr_fx 

pr_fxl 
vr_fcb 

pr_fcbl 

dented:n Su 

denieddr11 

deniedcns 

di.> 

db 

u!> 

() t> 

db 

db 

db 

db 
di> 

di> 
db 

rs 
db 

db 

db 
db 

d!> 
db 

•file Currently Upen·,o 

•c1ose Checksum lrror·,o 

•File Already Exists•,o 

·r11egal ? in FcB·,o 

•open file Limit Exceeded•,o 

·No Room in System Lock List•,o 

l)olO,O 
131lo,·edos Function = 

• file = 

12 
0 

13,IO,•otsk reset denied, mrtve • 

o,·:· 
• Console • 

0 
• Program • 
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... -· 
CPIM fSMb6 t.J SJU~CE: RTH.A~6 

47 '> J 
47'>2 =O~~L 313233343536 
47'>3 373800 
47'>4 
41'>'> 
4 7';6 
'o7 ~ 1 
4 75!l 
41:>9 
4 7611 
4761 
4162 
4763 
4764 
476'> 
4766 
"16 / 
476!l 
4 fo9 
4170 
41/ l 
't 112 
4713 
4714 
411'> 
4776 
4177 
't71tl 

4779 
4780 
4 H!l 
47!l2 
47tl 3 
47lJ4 
471l'> 
47116 
41d7 
4 J!l!l 
47119 
4 7911 
4 l'Jl 
41'J7 
4 79 i 
4794 

=OArL LCCCCCCCCCLC 
=OABL CCCCCCCCCCCC 
=O~R!l CCCCCCCCCCCC 
=OA&t CCCCCCCCCCCC 
=OAC4 CCCCCCCCCCCC 
=tlACA CCCCCCCCCCCC 
=OAOO CCCCCCLCLCCC 
=0A06 CCCCCCCCCCCC 
=OAOC CCCCCCCCCCCC 
=0AE2 CCCCCCCCCCCC 
=OAEd CCCCCCCCCCCC 
=OAEE CCCCCCCCCCCC 
=0AF4 CCCCCCCCCCCC 
=OAFA ~ccccccccccc 
=0~00 cccccccccccc 
=0~06 cccccccccccc 
=OBOL LCLCCCCCCCCC 
=OtllL CCCCCCCCCCCC 
=Ou18 LCCCCCCCCCCC 
=031t cccccccccccc 
=0U24 CCCCCCCCCCCC 
=OB2~ CCCCCCCCCCCC 
=Otl30 CCCCCCLCCCLC 
=!Jd36 

=Otl31> 
=OB ]!l 
=Od31< 

41'.l'> =Od3C 
4796 =O<i64 
4791 
't /Y!l 
4 7')9 
4fl(j0 
't !JU 1 
4!lU<' 
41103 

=0074 0000 
=0076 0000 
=Ofl78 0300 
=OJ7A 40)864697368 

2020 
=0!182 00000100 

-
<IP. o i e<lµ re dh ·123't56 7fl. ,o 

tJdos st.ick swl tch varl:ihle:;, .ind st11ck 
us~d for ~ll bdos disk functions 

((offset $) + 1) 11nd Offfeh 

; 69 word bdos stack 

dw Occcch10cccch,Occcch 
dw Occcch,Occcch,Occcch 
dw Occcch,Occcch,occcch 
dw Occcch1 0cccch 1 0cccch 
dw Occcch10cccch10cccch 
dw Occcch,Occcch 10cccch 
dw Occcch,Occcch 1 0cccch 
dw Occcch1 0cccch10cccch 
dw Occcch,Occcch 1 0cccch 
dw Occcch,Occcch,Occcch 
dw Occcch 1 0cccch 1 0cccch 
dw Occcch,Occcch,Occcch 
dw Occcch,Occcch10cccch 
dw Occcch,Occcch 1 0cccch 
dw Occcch 1 0cccch 10cccch 
dw Occcch1 0ccccht0cccch 
dw Occcch1 0cccch 1 0cccch 
dw Occcch,Occcch,Occcch 
dw Occcch,Occcch 1 0cccch 
dw Occcch,Occcch,Occcch 
dw Occcch,Occcch,Occcch 
dw Occcch 1 0cccch 1 0cccch 
dw Occcch 1 0cccch 10cccch 

btlu s:;, ta ck rw 0 

.sav .. _sp 
ss_save 
sp_sJlle 

info_fcb 
save_fcb 

mxdiskqd 

,. .. 
rw 
rw 

1 
1 
l 

local buffer area: 

rb 
rb 

dw 
Jb 
dw 
db 

d,. 

40 
16 

0 

;Jocal user FCB 
;tcb save area for xfcb search 

;link 
o,o 9net1org 
qf_keep+qf_mx ;flags CMX queue) 
'14Xdisk ' 

- -
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-

CP/M ~5M&6 1.1 51URCE: RT~.AH6 

4f!O't 
41ltJ5 
48()6 
4!lll7 
41l1Jll 
.. b(J <j 

't81U 
'tllll 
't!lll 
48li 
'\814 
4tll., 
4816 
4 Ill 7 
'll:ll !I 
41l! <j 

48.tll 
41121 
4H.a 
482J 
'tll24 
.. tl;i., 
4826 
41lL 1 
<t:illl 
't8t'J 
48Jll 
't!lH 
4!l32 
4!1J j 
't!l34 
'tlJJS 
'itH6 
'tbJf 
't!l311 
'i83<J 
4e40 
4841 
4842 
4H4j 
.. ll4'• 
484'> 
48'i6 
'ill't I 
41148 
"!l 4 '} 
485U 
4851 
't!lSZ 
4853 
'tllH 
't8., ~ 
'tll~6 

=-Jtido 
=(1;,R t. 
=-fl I:; 8 c: 

=O ci'hJ 
= 0!!91 
=O;.>'l2 
:o(JJ94 
=OJ'lo 
= Ot>9il 

=Oil AO 
=O~H.t 

=0'~A4 

=OJ!\t. 

UOilOUOOO 
0 l ll iHi 001) 
0000 

00 
00 
140 \ 
0100 
0000 
4D5flb469136B 
2020 

0000 
onoo 
0000 
0000 

d .. o,o ;nq 1 dq 
<lw l t 0 ;msqcnt,out 
dw 0 ;ul.tifer 11 tr 

mxui!>k,jP:> jtJ 0 • fl gs 
dh 0 ; n<:t 
dw mxdi skqd ;qaddr 
J .. 1 itllDS;jS 

,1 .. 0 ;buffer 
Jb •f'IXdisk 

Lrror Message sync par.im block for mutual exclusion 

msg_spb Jw 0 :link error Message sync para11eter 
dw 0 ; owner 
dw 0 ;wait 
dw 0 ;neKt 

end it 

if ~CPM 

special d0d6 variables: 

ioloc 
user_p.trs_seg 
nallocmem 
ncrniem 
crr11em 

; 
mem_stack_lenqth 
merPstack 

stbase equ 
stlen equ 
ccpflag equ 
nccp11 l loc 
mei•_stk_ptr 

sl<1cl<:are.:l 
ends tack 

end if 

if CCP/'.OFF 

endl f 

db 
dw 
db 
db 
d .. 
dw 
d., 
dw 
dw 

rs 

.. ord 
•~<>rd 

byte 
db 
aw 

rw 
rb 

org 

org 

0 ;iobyte 
0 ;holds user parameter seg during load 
0 ino. of allocated memory segments 
0 ;no. of available •emory segments 
010 imemory table (16 elements) 
o,o,o,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 

equ 40 
~e~_.slack_length 

iB possible allocations 
ptr 0 
p tr 2 
ptr 4 

0 
0 

ssize 
0 

Offfh 

Obffh 

-

;number of current ccp allocations 
:current memory stack location 

; stack size 
; top of .stack 
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~P/~ ns~H6 l.J S1U~Cl: MT~.AR6 

'tR~7 

4tl~tl =OuFF 00 
'tH!:>'-! JI> 0 
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CPIM A5Md6 1.1 SOURC~: RTM.A96 

'11160 
'1801 
4tl6L 
'till] 
't864 
4H6!> 
41166 
'I 80 1 
4ll6!1 
'tllb'J 
41l70 
'1811 
't!l/L = Otr'C 
4110 
4874 
4tl,, 
'tlJ lb 
'tll77 

-

PAGE 106 

~Ject I include xtosdat.fmt ;SUP 5 - att - 14APR82 
;•*****************************************•·········· 
:• Co"currP.nt CP/K XJUS Data ArP.a 
; . 
:••··················································· 

or11 UCOCil 

tlck rb 

-

;see XIOS for for~at of the rest of the 
;XJOS header, most of the variables 
:are copied to the Syste• Data Segae"t 
;by GEtlSYS. 

COPY:?.GHT © 1981. 1982, 1983 
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"!!7 8 
'tH19 ~jecl I ~nd 
t,!jj(I 

't!ld l 

't88? tNO OF ASS~,BLY. NU~DcR ~F lR~n~s: o. US( FACTOR: 6Bi 
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Cl' IM f•:iMtl6 1.1 SDUllCt: RHo.tfl6 I' AGE 108 

A!lUR I Sl'tCUITtlY OC!'4 L 93 <; .H'l2H 
Alli.JP. IT A~ ODS~ v 327) 13? l # 333: 
ARIU1K OE39 l HOS '!LS:> J ':> 3Lil 
ABICUM110/. OJC3 l 3344 1356 3391 ~ 
Al! (f)L 1 0 i) fl .. l 3323 335tl4' 
AF! I fl< !l l 0051 L 3242 13!\H 
AiHl:rHU ')l) SL L 32.11 3.:iOH 
A!} Ir li~1Jl T QC06 L 3225 3230# 
All fflG OO~f l 3329 137'H 
At!INUTU5 OCF6 L 3i41 3.:50H COPY1-GHT © 1981. 1982, 1983 
MJOK OOOA L 3256 32611* 
AH I Pf< TUR 0020 N 741# Hl6 327J DIGITAL RESEARCH 
ABIPUJUl<L OOCE L 3.:'.% 34161; P. 0. BOX 579 
AfllRUl<L Oil79 L ~ 3340 3HH 
ABIPIJN 006F L 3321 3326 33JH PACIFIC GROVE, CA 93350 
All r5Lf' OOH: l 3J2.l B24 3327 3J2tl 3J3U JHl H47fl 
ABlfA 1\LiHt oorn l 3362 3311 3393 3407# SER.# 
At! If :11lLti• 0016 N 3H2i 
ABITR~I 001\3 l 33?5 3372# 
AIJIU.,SHlC OCtO L 3228 321511 
ACKFl:P OE:49 l 3'i5 2 35564' 
AL 110 OE57 L 3557 356U 
ACUK Of:.SL L 3560 3561 3S6tl# 
i.C1<[ I OE5fi L 3555 3566/I 
ALI UH KC 08DA v 457H 
AOIJUSI oooc N 455 J# 
A0Nflf1X 0l)Al L 336'.'> 336'H 
AOH[Vt: 0916 v 464011 
At-L l>t l< I< OOC2 L 3384 338811 
ALLOll\ 01!80 v 454 911 
ill'L(NS 0004 N 13411 735 3222 
AP 1ll_l "l OOCl.: N 11111 
Al'bNi: f 0005 N 73511 736 
Al'bl'U o.ioo N 13211 733 3220 
Al'bPUf•IA~L 0006 N 736# 737 3231 
Af'dT1:tH. 0002 I~ 73H 734 3L21 
All t:CIJl!O 0917 v 4641# 
ARl:CtJ'!Ul 091A v 4643# 
Al!l::l 0300 v "410# 4411 
ASOOrit Ol<JC L 117 2 1186# 
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