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CP/M ASHBG 1.1 SIURCES RTIM.AB6 PAGE 2

37

38 = ejact | include systemedef

39 = AR EERC RS K ER RS C TR R E R TR SR F KRR R RS S SRR RSB S R 6K KRS

40 = HE J

41 = HES SYSTeEM OcFANITIONS

42 = ]

43 = 2 3221332232333 s R s T T I I It

44 = et . COPYR/GHT © 1981, 1982, 1983
4% = FFFF true equ s value of TRUE

46 = 0000 false equ O 3 value of FALSE D"HTALRESEARCH
41 = Q000 unknown equ 0 i value to be filled in P. 0. BOX 579
48 = 00860 dskrecl equ 128 ¢ loge. disk racord len

49 = 0020 fcblen equ 32 s size of file control block PACIFIC GROVE'CA%QSO
Y0 = 0008 pnamsiz equ 8 s size of process name SER #

51 = 0008 gnamsiz equ pPhamsiz ¢ size of queue name .

2 = 0008 fnamsiz equ pnamsiz ¢ size of file name

53 = 00n3 ftypsiz equ 3 ¢ size of file type

4 = 00E0 osint equ 224 $ int vec for 0.5. entry

5% = 00€E1 debugint equ osint¢l ¢« int vec for debuggers

56 = 0100 ulen equ 0100h ¢ size of uda

571 = 015¢ yBg87len equ ulen + 94 ;3 size of uyda when process uses 8087

58 = 0030 pdlen equ 030h ? size of Process Descriptor

%9 = 0005 todlen equ Y 3 size of Time of Day struct

60 = 0001 flag_tick equ 1 s flag 0 = tick flag

ol = 0002 flag_sec equ 2 s flag 1 = second flag

o2 = 0003 flag_min equ 3 s flag 2 = minute flag

63 = 00AA ldtabsiz equ Qaah 3 ldtablen=11, 10 entries

64 =

6% = 0000 mp equ false s MP/M-86 or

66 = FFFF ccpm equ not mpm 3 CCP/M-85

67T =

68 = 0000 BCPM equ false s CP/M-86 BDOS

69 = FrHFF BMPM equ not BCPH § multi-process BDOS

70 <



CP/M ASMBS 1.1

0000
0001
0002
0003
0004
0005
0006
0007

0001
0002
0004
0Cco8
0010
0020
0040

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

0002

0005

0009
000A

0VOF
0010

<z
=4
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SOURCES

RTH. A86

—— —— —— P _ _ ——

eject | include modfunce.def
FESEBERRER IR RS SRR ISR SR F DR R KLU SFFFE RIS SARKEE KR

S
HE S
X3
it
T%
i *
Y
%

except

CX =
BX =

(Ch=nodule,

—

function instead of CL
2nd parameter on entry
CL=function # in module)

i -

CCP/M-86, MP/M-86 Inter—-Module Function Definitions

Same calling cunventions as User prograas

R IR 2 R R i R e RS RS2 222222 222222222 % 2 )

? Module definitions

equ
equ
equ
equ
equ
equ
equ
equ

~NOWVMALAWN=O

? Bits that represent present modules
$ in module_map

user

sup

rta

aem

cio

bdos

xios

net
supmod_bit
rtamod_bit
memmod_bit
bdosmod_bit
ciomod_bit
xiosmod_bit
netmod_bit

¢ Supervisor Functions

s f_sysreset
sf_conin
f_conout
sf_rconin
sf_rconout
f_lstout
sf_rawconio
sf_getiobyte

s f_setiobyte
f_conwrite
f_conread

s f_constat
sf_bdosversion
sf_diskreset

s f_diskselect
f_fopen
f_fclose

s f_searchfirst
if_searchnext

aqu
equ
equ
equ
equ
equ
equ

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

001h
002h
004h
008h
010h
020h
040h

(user
Cuser
Cuser
(user
(user
Cuser
(user
Cuser
(user
Cuser
Cuser
Cuser
(user
Cuser
Cuser
Cuser
Cuser
(user
(yser

G W RN NN R R R ERRR R

0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100n)
0100h)
0100h)
0100h)
0100n)
0100h)

P E R R I IS

OCONO WM WN =D

== - ———— | S
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CP/M £OHLA 141 SOURCES KThe.A3O PRGE 4

14

125 = s f_fualete equ Cuser % 0100h) + 19

1¢c6 = 0014 f_freadseq equ (user % U100nh) + 20

12¢( = sf_furiteseq equ Cuser % 0100h) + 21

128 = if_fmake 2qu Cuser % 0100h) ¢+ 22 .

1.9 = sf_frenane equ (user % U1U0L) + 23

130 = if_loginvector equ Cuser * 0100h) + 24

131 = 0019 f_jetdefai sk equ Cuser & 0100h) & 25

152 = 0014 f_setdma equ Cuser % 0100h) + 26 COPYR.GHT © 1981, 1982, 1983
133 = ;f_getullocvec equ Cuser % 0100h) + 27 DKBIALRESEARCH
134 = sf_writeprotact equ Cuser % 0100h) + 28 P.O BOX 579
135 = if_gyetrovector equ Cuser & 0100h) + 29 e
136 = $f_settileattr equ Cuser & 0100h) ¢ 30 PACIFIC GROVE, CA 93950
117 = sf_geatdpb equ Cuser & 0100h) + 31

138 = 0p29 f_usercode equ Cuser & 0100h) + 32 SER. #
139 = 0021 f_freadrcm equ Cuser * 0100h) + 33 ~

140 = sf_furiterdm equ Cuser *» 0100h) + 34

141 = sf_filesize equ Cuser & U100K) + 35

142 = 0U24 f_setrndrec equ (user ¥ 0100h) + 36

143 = sf_resetdrive equ (user & 0100h) + 37

144 = sf_accessdrive equ Cuser * 0100K) + 38

14 = if_freedrive equ Cuser % 0100h) + 39 °

145 = sf_writerndzero equ Cuser ® 0100h) + 40

147 = sf_chain equ (user & 0100n) + 47

148 = 0032 f_callbios equ (user % 0100h) + 50

149 = 0033 f_setdmab equ Cuser & 0100h) + 51

150 = sf_getdma equ Cuser & 0100h) + 52

1%t = sf_getmaxmem equ Cuser & 0100h) + 53

152 = sf_getabsmaxmem equ Cuser & 0100h) + 54

153 = sf_allocmen equ Cuser % 0100h) + 55

154 = sf_allocabsmem equ Cuser & 0100h) + 56

1> = 0039 f_freemem equ (user & 0100h) + 57

156 = 003A f_freeall equ (user & 0100h) + 58

151 = $f_userload equ Cuser * 0100h) + 59

158 = 006¢c f_delim equ (yser & 0100h) ¢ 110

159 = 0080 f_malloc equ Cuser & 0100Kh) + 128

16" = 0082 f_memfree equ Cyser * 0100h) + 130

161 = s f_polldev equ Cuser * 0100h) + 131

102 = 0084 f_flagwait equ Cuser % 0100h) + 132

163 = 008Y f_flagset equ Cuser & 0100h) + 133

1664 = 0086 f_gmake equ Cuser & 0100h) + 134

165 = 0087 f_qopen aqu (user & 0100h) + 135

166 = s f_qdelete equ (user & 0100h) + 136

1617 = 0089 f_gqread equ (user * 0100h) + 137

168 = 003Aa f_cqreuad equ (user & 0100h) + 138

169 = 008y f_qurite equ Cuser * 0100h) + 139

110 = 008C f_cqurite equ Cuser *# 0100h) + 140

17y = sf_delay equ Cuser % 0100h) + 141

172 =  NORc f_dispatch equ Cuser & 0100h) + 142

1413 = 0LSF f_terminate equ Cuser * 0100h) + 143

174 = 0090 f_createproc equ Cuser & 0100h) + 144

17 = 0091 t_setprior equ Cuser & 0100h) + 145

176 = 0092 f_conattach equ Cuser * 0100h) + 146



CP/H LSnio

177
178
179
160
181
152
143
184
149
186
147
188
169
190
191
192
193
194
195
196
197
194
199
200
201
202
203
204
205
20¢
207
208
209
210
211

213
214
215
216
217
218
219
220
221
222
223
244
245
226
Zed
228
229

L T T O O L O I | O O | O (O | O L T L T T L O O | O (O O L [ A ¥ T O VA T 1 N L O B O 1]

1.1

0uU93

D095

0098

009t
0C09F

000z

D104
010¢

0203
0212
0213
Ne14
0215
0216
0211
02138
0219

0308
N30y
0304
0308
030¢

04 0L
Nal17
0418
0402
0403

SQURCE:

RTH ARG

f_condetach
sf_setdafcon
f_conassign
sf_clicmd
sf_callrsp
f_parsefilename
sf_setdefcon

s f_sdataddr
sf_timeofday

s f_pdaddress
sf_abortprocess
f_lstattuch
f_lstdetach

i f_setdetlst
sf_clstattch

t _cconattcn
sf_osvernun
sf_getdeflst

equ
equ
e1qu
e2qu
equ
aqu
equ
equ
equ
equ
equ
equ
equ
equ
equ
aqu
equ
equ

(user
(user
Cuser
Cuser
(user
(user
(user
Cuser
Cuser
Cuser
Cuser
(user
Cuser
(user
(user
Cuser
(user
Cuser

L K I R B B R B R K B K K

0100h)
0100h)
0100h)
0160n)
0100h)
0100h)
0100R)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)
0100h)

i Internal SUP functions
Csup * 0100h)
(sup & 0100h)

f_load
f_cload

equ
equ

s Intarnal RIM functions

f_intlagset
f_sleep
f_wakeup
f_findpdname
f_sync

f_unsync
f_no_abort
f_ok_abort
f_no_abort_spec

equ
equ
equ
equ
equ
equ
equ
equ
equ

(rtm
(rtm
(rtm
(rtm
(rtm
(rtm
(rtm
(rtm
(rtm

*

L K K B LK BN BN

0100h)
0100h)
0100h)
0100hn)
0100h)
0100h)
0100Uh)
0100h)
0100h)

$ internal MEM functions

f_share
f_.maualloc
f_naufree
f_mlalloc
f_mliree

aqu
equ
equ
equ
equ

C(mem
(mem
(mem
(mem
(mem

*

*
*
*
*

0100h)
0100h)
0100h)
N100h)
0100h)

i Internal CIO functions

f_conprint
f_cioterm
f_cfostat
f_rconin
f_rconout

equ
equ
equ
equ
equ

(cio
(cio
Ccio
(cio
(cio

*

*
*
*
*

0100h)
0100h)
0100h)
0100h)
0100h)

P A I I 2h 2 N S S

147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

+ 10

P N

-+

P

14

18
19
20
21
22
23
24
25
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LP/M £SHEs 1ol SOURCES KTH. 8o

PaGE 6
200
55: i i Internal BDO0OS functions
233 = 0420 f_bdostera equ (bdos % U1U0h) + 45
234

COPYR.GHT ® 1981, 1982, 1983
DIGITAL RESEARCH
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CP/K ASHBE 1.1 SOURCES RTH.A36 PAGE 1
23%
236 = ejsct | 1nclude modtab.def
231 = R e Y Y T R NS T R R T Y S 2
238 = s ¥
239 = R Jefinition of Module Table intry
240 = &
241 = IS I R R R Y S A R I R R R E T T P R T Y X XY
242 =
243 = 0u0o mnd_entry eju 1]
244 = 0004 mod_init equ mod_entry + aword
249 = nong modlen equ mwod_init + dwyord
246

COPYRIGHT © 1981, 1982, 1983
DIGITAL RESZARCH
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CPrM AdHL6 1.1

247
244
249
2510
251
292
253
254
25%
256
241
244
259
260
261
20l
2613
204
205
206
261
264
269
2y
21
212
213
214
215
216
211
274
279
280
261
282
283
b4
285
286
257
288
289
290
291
292
293
244
24h
296
291
298
299

000u
0001
0002
0603
nNu04
000>
0096
NenT
000§
0009
DOGA
No0L
000cC
9000

[ L O O T L N VA [ £ N SO T T | I N 1 (S LN TN L L 1]

000C

L L O | ({1 £ O N 1 N O 1 | O O L | O 1A LI 1}

SOuURCEL S

KTMehBO

cject 1 include xioscoe.daf
R ey e R e I T
¥
HE ] X13S function jump table orfsets
B

HEE S I R R R R E 2 2 R R R s R RS RSS2SR R 222222 2 2 )

if ccpm

io_const
fo_cunin
is_conout
io_listst
io_lfst
io_auxin
io_auxout
to_suitch
io_statline
jo_scldsk
io_read
io_write
io_flush
fo_polldev

nxiosfuncs
endif

if mpm
io_const
fo_conin
io_conout
io_list
sio_punch
ilo_reader
io_home
io_selask
io_settrk
io_sctsec
io_setdma
fo_read
io_write
sfo_listst
io_sectran
io_setdmab
sio_getsegt
io_polldev
io_strtclk
fo_stopclk
io_maxconsvle
io_maxlist
io_selmenory
io_1idle

equ
equ
equ
equ
equ
equ
equ
2qu
equ
equ
equ
enu
equ
equ

equ

ifunc 50, direct BIOS
ican access io_funcs 0-6

CENOVY HWN O

io_flush

shot used
shot used

WONO WS WN =D

13 sinot used

16 sinot used

PAGE 8
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CP/M aS4b6 1a1  SHUFCES %TH4.436 PAGE 9
309
301 = io_flush e2qu 24
302 = nxiosfuncs 204 io_flush
303 = endit
306 =
3us = I I I I I R R P T T R R TR T P YIS
3o = e
Uil = HES XIUS Parumeter filock for CALL XIOS functions
08 = HE 4
39y = I R T Y I T T I e T R F T e IR T YR
310 =
311 = 00Ou xcb_func equ 1]
312 = 00n1 xcb_cx equ word ptr xcb_func ¢ byte
313 = 0003 xcb_dx equ word ptr xcb_cx + word
314 = 0u0b xcolen equ xcb_dx + word
315

COPYRIGHT © 1981, 1932, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, CA 93350

SER. #

.



CP/M i5ins6 1.1

316
3117
318
319
320
30
322
323
3c4
325
324
3¢
328
329
330
33

(LI S T T S O T T A LA TR '}

0000
0uoe
0003

FHFF
FEFL
00FF

SOURCes

KTH«ABO

ajact | include

flyedef

TEEIXFFFES AT XX ST ARG EF LS ERFSSFTTEESEE

L

) ¥ rormst of irlag Table Entry

HE S

FERRRSAGIEGAL SN NN R EERN R EERRF RSO FECXRGHRFSHEXERREKEEEE S

fly_pd equ
fly_ignore equ
flglen aqu
flag_off equ
flag_on 2qu
flag_zig equ

word ptr 0
byte ptr (flg_pd + word)
flg_1ignore + byte

Offffh :flag not set

Offfeh sflag set

0ffh inormal value
[

PAGE 10
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CP/M ASHMES 1.1

332
321
334
32y
336
337
3s8
339
340
341
342
3473
344
3a4h
346
347
348
349
390
3u1
352
353
344
355
396
3517
358
3v9
350
301
362
363
3b4a

o

L T T OO I T O VO T N { NN A T N VIR £ T TN N N TN 1 I N T VO TH 1 [

0vo0o
0002
0004
0606
0008
0onoa

00040
0002
0004
0cne
0008

0000
n0o2
0004

SAURLES

RTMend6

eject | includc memedef
Y T s s I P T T 2
HE
L Mamory Descriptor Formats
3

PEFFRFEFIFEEXFIGEFXNFEFESLEHCE SIS EIERISEETT SR ATTREEEEE

m_1link
m_start
w_lenath
w_plist
m_unused
mdlen

s or @

ms_link
ws_start
ms_length
ms_flays
ms_mdu

spb_opd
spb_rpd
spb_start

format .hile on

24U
2qu
equ
equ
equ
equ

word
word
word
word
word

MFL or

ptr
ptr
ptr
ptr
ptr

HAL

0

m_linktword
m_starttword
m_lzn;theword
m_plist+tword

w_unusedtnword

formiat while on PD as memory segment
ns_flags uses same definitions as
mpb_flags

equ
equ
equ
2qu
equ

format of
equ

a2qu
equ

word
word
word
word
word

ptr
ptr
ptr
ptr
ptr

m_link
m_start
m_length
m_plist
m_uynused

(share parameter block)

word ptr 0
word ptr spb_opd + word
word ptr spb_rpd ¢+ word

PrRGE 11

COPYR.GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, cA 93350
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CP/M aSvb6 1.1 SDURCES RTM.ABG PAGE 12

36% <

366 = . 2j2ct )} include apbLe.def

361 = Y1323 33222 2 3 23222 T eI TSRS T 222

268 = HES

369 = 1 Meunory Parameter Block

30 = P

371 = PEEEF U IUE R SR FE TS SR F KRR SRR IR HFE RIS KGR KSR KK &R

31 =

313 = 0009 mpb_s?art anqu sord ptr 0 COPYR‘GHT@]QBI, 1982, 1983

374 = 0002 mpb_min aqu word ptr mpb_start + word

345 = 0004 wpb_max equ word ptr mpo_min ¢+ word (MG"ALRESEARCH

3o = 0UNG unb_pdadr equ word ptr mpb_max %+ word P. 0. BOX 579
= ) mpb_flags equ word ptr mpb_pdadr ¢ word

A Ph-thes ) per meb-p PACIFIC GROVE, CA 93950

379 = 000a mpblen equ mpb_flags + word

oy - . ¢ ’ SER. #

81 =

Jye = s mpb_flags definition (also ms_flags)

33 =

384 = 9001 mf_load equ 00001h

Iy = 000¢ nf_share equ 00002h

36 = 0004 nf_code equ 00004h

387 = s of_data equ 00008h

388 = s mf_extra equ 00010h

389 = s wf_stack equ 00020h

390 = 0040 uf _udaonly 2qu 00040h

331 =

392 = JESLATEEEF RS FSALIE RSB SRS EBES SR EI R RS XD TEX 4SS 66 $ &

3931 = ¥

394 = ¥ Memory Free Parameter Block

3y = L

396 = SARREXRGCXKE IR BAEUCKEREIRB KRR REBF XA E S AR KKK KEEES

39T =

3983 = 0000 mfub_start equ word ptr 0

399 = 0002 nfpb_pd 2qu word ptr mfpb_start + word

460 = 0004 mfpblen 2qu mfpb_pd + word

401 =

40?2 = TESAEEUSEEEELAE KO SRR R KPS EEE SRS REKEFE ST SO RKEEREE

403 = HE

404 = s ¥ MAJ rree Raquest

40% = HE

4466 = 1S P T Ty BT Rttt SR

461 = HE 1 mau ] sat I start |

404 = HE L Sttt e Y B a4

409 = HE 3

410 = 2232222333322 31 22 232733 3232 YT I2TYT 2T

411 =

412 = 0000 maf_mau egu word ptr 0

413 = 0u0: maf_sat aqu word ptr maf_mau + word

414 = D004 waf_start equ word ptr maf_sat ¢ word

41 = 0006 maflen equ maf_start ¢+ word

416



CP/M AdAB6 1e1 SOURCES RTH.A80 PAGE 13
411
418 = 2juct | include pd.def
41y = PFEEFFFEFLEREE OSSN SEA B EL RS G UFEUEFIF KA IS FE RS IBERKEEESE
420 = ' &
421 = HE Process J2scriptour - with the U34 associated
422 = & mith the PDy describes the current
423 = i ¥ stat2 of a Process under "P/H-CCP/M
4eh = HE
425 = HE] tm———— tmm———- te———— tmm——— tm———— $m————— tm————— tm———— +
4e5 = s% 001 link 1 thread Istat |prior| flag 1
42( = ¥ $m————— to———— tm————— - to———— o o $m———— +
424 = 3¢ 08l Name |
429 = HE S tm———— t———— $-—--- - tm———— pm———— tm———— tom———— +
430 = % 10} uda I dsk | userl ldsklluser) mem 1
451 = HE t————- - - to——— tm————— t————— tm————— m———— +
432 = sx 18] cmodltkent] wait ] reserved |} parent 1
433 = HES - t---~- po———— - e tm———— L - +
434 = s+ 20] cns jabort conmode 1st reserved 1 ,
e iy 200 cos lovort] conmede 1 lstl _geserved | COPYRIGHT o 1381, 1982, 1383
435 = ie 281 resarved | pret I scratch | DIG/TAL RESEARCH
431 = HE S t———— L t———— t————— - t————- $m——— $m———— +
433 = . P. 0. BOX 579
59 = ;% 11nk - Used for placement into System Lists PACIFIC GROVE, ¢ A 93350
440 = HES thread - link field for Thread List
441 = H ] stat - Current Process activity SER. 7+
442 = s * prior - priority
443 = HES flagy - process state flays
444 = HE naae - name of process
44> = HE ] uda - Segment Adress of User Data Area
446 = L3 dsk - Current default disk
441 = HE user - Current default user number
448 = ¥ 1dsk - Disk program loadeu from
449 = HEJ luser - User number loaded from
450 = HE men - pointer to MD list of memory owned
451 = HE by this process
452 = 3 cmod - compatinility mode bfits.
453 = s & 80 -> F1 bit
444 = HE 40 -> F2 bit
455 = HES 20 -> F3 bit
456 = HEd 10 -> F4 bit
451 = b3 tkcnt - temp keep county # times tempkeep has been
458 = HE turned on
459 = HES wait - parameter field while on System Lists
400 = HE orgy - Network node that originated this process
461 = i * net - Network node running this process
462 = HE parent - process that created this process
403 = HE cns - default console #
464 = i ¥ abort - abort code
465 = R lst - default 1ist #
406 = HE conmode - conhsole mode for function 109
467 = HE raserved- not currently used
468 = R sret - return code at termination
469 = HE 3 scratch - scratch word



CP/R A5ME6 1.1 SHTURCED KTHeASo PAGE 14

4 (0

411 = HES

4712 = RS I i T e T s 2 2

4(3 = -

474 = QU000 p_link aqu word ptr 0

415 = NNnNg g_thread 2qu word ptr p_link + 4ord

416 = DODG p_stat equ byte ptr p_thread + word

4711 = (6IY p_prior aqu byte ptr p_stat + byte

418 = 0000 p.flag equ word ptr p_prior ¢+ byte

4(9 = 0008 p_name equ byte ptr p_flag + word y
450 = 0010 p_uda egqu word ptr p_name + pnumsiz LOPYmG“T©198L19821983
481 = 0012 p_dsk equ byte ptr p_uda + word DIGITAL RESEARCH
442 = 0013 p_user equ byte ptr p_dsk + byte P 0 BOX579
483 = Dols4 p_ldsk equ byte ptr p_user + byte R
484 = 0015 o_luser equ byte ptr p_ldsk + byte PACIFIC GROVE, CA 93950
48 = 0016 p_men equ word ptr p_luser + byte

436 = {913 f._cmod equ byte ptr p_mem + word SER. #
487 = 0019 p_tkcent equ byte ptr p_cmod ¢+ byte

43 =  001A p_wait equ word ptr p_tkcnt + byte

489 = 001c p_parent equ word ptr p_wait + 4

490 = 0020 p_cns ' equ byte ptr p_parent + word

491 = 0021 p_abort equ byte ptr p_chs ¢ byte

492 = 0022 p_conmode equ word ptr p_abort &+ byte

493 = 0024 p_lst equ byte ptr p_conmode + yord

494 = 002C p_pret equ word pter p_lst + 8

495 = 002t p_scratch equ byte ptr p_pret + word

496 = 002t p_wscrtch equ word ptr p_scratch

497 =

494 = H

499 = H Process descriptor pd_status values

sSpn = N

501 =

Y2 = 0000 psS_run equ 0 $ in ready 1list root

sSN0% = Q001 ps_poll equ 1 ¢ in poll list

504 = 0002 ps_delay equ 2 3 in delay list

505 = 0093 ps_suap 2qu 3 s In swap list

566 = 0004 ps_term equ 4 ¢ terminating

5071 = 0005 ps_sleep equ 5 3 sleep processing

08 = 0006 ps_dq equ 6 $ in dq list

509 = 0007 ps_nq equ 7 $ in nq list

510 = 0008 ps_flaguait equ 8 s in flag table

11 = 0009 ps_ciowait equ 9 s walting for character

512 = 0002 ps_sync equ 10 $ waiting for sync structure

513 = H

514 = H Process descriptor pd_flag bit values

51% = H

516 = 0001 pf_sys equ 00001h § system process

S17 = 0002 pf_keep equ U0002h 3 do not terminate

5:8 = 0u04 pf_kernal equ 00004h 3§ resident in kernal

519 = 0003 pf_pure equ 00008h § pure memory descibed

520 = 0010 ¢ pf_table equ 00010h § from pd table

521 = 0020 pf_resource equ 00020h § waiting for resource

5272 = 0040 pf_raw equ 00040h 3 raw consocle i/o

.



LP/4 ASMY6 1.1

5¢3
Y24
5¢%
526
221
<8
529
530
531
532
b33
534
539
536
531
534
529
540
541
542
543
544

LT T T I T O I [ | L I T | T L U T F O 1}

NUR0
0i00
0¢eno
0400
04300
1000
2000
4000
3000

Nuo1
agn2
00N
0008

no1o
0300

SOUKLES

RTH.A85

pf_ctlc
pf_actjiva
pf_(!.‘mp."ePp
pf_ctla
pf_childabort
pf_noctls
pf_dskld
pf_nokbd

Pt _8037

e we we we

pcm_11
pcm_ctls
pcCu_rout
pcm_ctlce
ipcm_rsrv
pcu_ctlo
pPCl_rsx

equ
equ
equ
equ
a2qu
<qQu
2qu
eaqu
€qu

egu
equ
<qu
equ
equ
equ
equ

00080
U7100h
00200h
00400h
00800h
01000h
02000h
04000h
03000h

00001h
00002h
00004h
00008h
00040h
00080h
00300h

s ®0 ws ws W s W ws ep

s ®s B4 0o ®0 W we

abort penaing

active tty

don”t terminate yeleoseo
explicit detach occured
child terminated abnormally
control S not allowed
process was loaded froam disk
fygnore keyboard

process uses 8087

Process descriptor pcm_flag bit values
(cunsole mode set

oy function 109)

control C status for function 11
disable control $-Q

raw outputy no tabs or control P
disable control C

used by CP/M 3.0

disable control 0

2 bits ysed by RSX for status

PAGE 15
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544

546 = 2j2ct | include urro.def

547 = S ERREFEIFE A FFEFRER IR EIFE IR ST R IR B R ARSI FE R KR ST

Y48 = S

549 = i % crror definitions

50 = ¥

551 = A EEEFEAIE R R A F PR URE S H SRS SRR RIS FIHE A RSB ATFHTKEE RS

L2 =

%53 = QU0 a_not_implamantad equ 1 s not implementad COPY$GHT@198119891983
554 = Q002 e_bad_entry equy 2 3 illegal funce # D“HTAL ! “
5% = 0003 a_no_memory equ 3 3 cant find aemory RESEARCH
556 = 0004 e_111_flag equ 4 i illegal flag # P. 0. BOX 579
591 = 0005 e_flag_ovrrun equ 5 s+ flag over run in

5,8 = Q006 e_flag_underrun equ 6 ¢ flag underrun in . PAC‘F'C GROVE- CA 93950
559 = 0007 e_no_qd equ 1 ¢ - no unused gd”s SER‘#

560 = 0008 e_no_aqbuf equ 8 $ no free qgqbuffer

561 = 0009 e_no_gqueue equ 9 t cant find que on qlr

6?2 = (100A e_q.inuse equ 10 § queue in use

v63 = H equ 11 3 :

64 = 0UOC e_no_pd equ 12 § no free pd°s

565 = 006ND e_q_protaected equ 13 3§ no que access

566 = 000¢ ’ e_q_empty equ 14 3§ empty queue

ol = 000F e_q_full . equ 15 3§ full queue .

568 = 0010 e_ncliq aqu 16 § C11 queus missing

569 = H equ 17 3

SI0 = 0012 e_no_umd egu 18 § no unused MD"s

5711 = 0013 e_{ill_cns aqu 19 3 1llegal cns nunm.

512 = 0014 e_no_pdname equ 20 § no PD match

543 = 001> e_no_cnsmatch equ 21 $ no chs match

574 = GUL16 e_nclip equ 22 § no cli process

515 = 0017 e_illdisk equ 23 3 illegal disk #

516 = 0018 e_badfname equ 24 § illegal filenawe

57171 = 0019 e_badftype equ 25 4§ {illegal filetype

518 =  001a e_nochar equ 26 § char not ready

519 = 001y e_ill_und equ 27 3§ illegal mem descriptor

540 = 001C e_bad_load equ 28 3§ bad ret. from BDOS load

581 = 001D e_bad_read equ 29 ; bad ret. from BDOS read

Y82 = 001¢ e_bad_open equ 30 § bad ret. from BDOS open

583 = NULF e_nullcmd equ 31 3§ null command

584 = 0020 e_not_owner equ 32 ; not owner of resource

589 = 0021 ) e_no_csej equ 33 3§ no CSEG in load file

546 = QU222 e_active_pd equ 34 § PD exists on Thread Root

81 = 0023 e_pd_notera equ 35 § could not terminate process

588 = 0024 e_no_attach equ 36 § could not attach to ciodev

589 = QU2 e_ill_1st equ 37 3 illeqgal list device

%90 = 0026 e_ill_passqd equ 38 § 1lleyal password specified

591 = 0027 e_no_mimic equ 39 3 can®t mimic or unmiwic

592 = 0u28 e_abort equ 40 ; external termination occured

593 = 0029 e_Ttixuprec equ 41 3§ fixup error

594 !
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S5y%

£96 aject | include qdedef

Sy1 = HEE R Y S T T S T RS T TS ST R SR R 2 2

598 = 1%

599 = HE Jusus Descriptor - This is strycture is used

600 = HE to create a queues One is maintained

601 = HE 2 in the system data area for each gqueue

602 = P .

603 = 33 e it St e A s ettt St 3

b4 = H 60 1 link jnet lory | flags | nameees

665 = ] L it e S e R aas ettt S 3

606 = HE] 04 seehame I msglen |

601 = 3 R e i e e e e e ad 3

608 = HES 10} amsgs | dyg ] ng | msgent |

60y = HE L e e At ettt COPYR:GHT @ 1981, 1982, 1983
610 = s 18 | msgout | buffer | DIGITAL RESEARCH
611 = i% e TP SR

61¢ = H p.0.BOX 573 3
613 = 1R 1ink - used to link QDs is system lists i - 13a
614 = HEd net - which machine in the network . PACIFIC GRUVE’ LA 93550
615 = ] ory - origin machine in the network SER. &
616 = ] flaas - Queue Flags .
617 = HE name - Name of Queue

618 = H asylen - # of bytes i{n one message

619 = HE 3 nmsgs - maximuyn # of messages in queue

521) = HE aq - Root of PDs waiting to read

621 = 1% nq - Root of PDs list waiting tu write

622 = 3% msgcnt - ¥ of messages currently in gueue

623 = HE asgout - next message # to read

624 = PR buf - pointer to queue pessage buffer

65 = HE3 (for MX queuesy owner of queue)

beh = ]

62T = 322 s R P ST S T e T T R TSR L R S T T P T

628 =

529 = J000 qg_link equ nord ptr 0

630 = 0(02 q_nat equ byte ptr q_link + word

631 = 0003 q_org equ byte ptr q_net + byte

622 = 0004 q_flags equ word ptr q_org + byte

633 = 0006 q_namea edu vbyte ptr q_flags + word

634 = . 000t q_ms¢glen equ word ptr q_name + gnamsiz

63> = 0010 g_nhmsgs equ word ptr g_msglen + word

636 = 0012 q_dq equ wnord ptr q_nmsgs + word

631 = (0014 q_nq efqu word ptr aq_dq + word

638 = 0U16 q.msycnt equ word ptr q_ng + word

639 = 0013 d_msgout equ word ptr q_msgcnt + yord

640 = (001A q_buf equ word ptr g_msqout + word

641 = 0G1C gdlen | equ q.buf + word

642 = H

643 = H Q_FLAGS values

644 = H

645 = 0u01 gf_mx 2qu 001h ¢ Hutual E£xclusion

646 = 000z yf_keep equ 002h + ND DELETE

641 = 0004 qf _hide equ 004h s Not User writable



CP/M ASHMEBE 1.1 SUURLES RTH.A30 PAGE 18

644
649 = 0Hong Gf_rsp aqu 008h 3 rsp queue N
650 = NN10 qf_tubla aqu 010h s from qd table
651 = 024 qf_rpl aqu 020h s rpl queue
6%2 = 0040 qf _dev equ 040h i devica queue
653 =
654 = TANKEC R R B EIXERAFE SRR RS RRS R RSN R R IR ORISR RREGEKE &
65% = HE
5 = HES QP - Queue Parameter Block
oy L P P T Quede Faras c COPYRIGHT o 1981, 1982, 1983
658 = P O PR M ‘ DIGITAL RESEARCH
6%9 = o ¥ gslnet qaddr Nmsgs uffptr .
600 = H D e et et BT B S Y 3 P.0. BOX 579
661 = s+ 08 | : name 1 PACIFIC GROVE, CA 93950
662 = ¥ e it S e A e Sttt Sttt 3
663 = i SER. #
654 = i ¥ flgs = unused
665 = HE: net - unused (yhich machine to use)
666 = HE ] qaddr - WQueue LDy address of QD
66T = g nmsgs - number of messages to read/write
668 = HE ouffptr - address to read/yrite into/froa
609 = R nane - name of queue (for open only)
610 = o ¥
611 = R I Y R T T L T T T
612 =
6713 = 0000 qpb_flgs equ byte ptr 0
614 = 0001 qpb_net eqyu byte ptr aqpu_flys + Lyte
615 = 0002 anpb_gaddr equ word ptr qpb_net + byte
616 = 0004 gpb_nmsgs equ word ptr gpb_qaddr + word
611 = 0006 gpb_buffptr equ word ptr gpb_nmsgs + word
678 = 0004 qpb_name equ byte ptr gpb_buffptr + word
679 = 0010 gpblen equ qpb_name #* ghamsigz
680
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LP/7M ASTHEE 1e1

681
642
6813
684
648%
6586
6y1
€od
689
640
691
692
6493
694

[ L | B T T

oo

LI T}

0coo
nonNg
0094
Nuné
0003

SOURLE:

RTH, aB6

. wr we ®3 o

sy_link
sy_owuner
Sy_mwalit
sy_naxt
synclean

ejzct | oinclude

synce.def

sync Parameter Alock

equ
equ
equ
2qu
equ

word ptr
word ptr
word ptr
nord ptr

0

sy_link ¢+ 2
sy_owner + 2
sy_wait + 2

sy_hext + 2

FFEAFFLEVE LS FEFFEFTFFSTIREFTRLXFAFFIFERETET ARG EKTE50C R 26 F

&
*
*

FEFFEFFEEEXEFEFIELOTSERCSSTETFEFTHESERKGEEIFESEEEEEET%E

- - . H -
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695

696 = ajact | include cmdhedef

691 = Rt I I R L T e E S P T T T T IS TS TS STI TS T

698 = i %

699 = i ¥ tommand deader Forwat and Load Fixup Records

700 = HES

701 = SRIRNB G R C ISR E R ERAR A EGF AR SRR R R E BRI RN R E KRR SRR G K& &

10z =

708 = sgroup descriptor format

04 = 000V ch_form aqu byte ptr 0 COPYR‘GHT@]%]. ]982, 1983
05 = 0001 ch_lenyth equ word ptr (ch_form + byte) DIGITAL RESEARCH
105 = 0003 ch_base 2qu word ptr (ch_length + word) P.0. BO

Tu?r = 0005 ch_min equ word ptr (ch_base + word) ) - 'BVX579
708 = 0007 ch_max equ word ptr (ch_min ¢+ word) PAC'HC GROVE CA 93950
709 = 0009 chlen aqu ch_max + word !

710 = SER. 7

711 = 0u0s ch_entmax 2qu 8 imax number of group

112 = sdescriptors

713 =

714 = 007rF ch_1lbyte equ byte ptr 07fh 3MSB bit in CH_LBYTE

71 = 007D ch_fixrec aqu word ptr 07dh isignals fixup records

716 = istart at record number

111 = sin CH_FLXREC

718 =

119 = 0000 fix_urp equ byte ptr O sformat of fixup record

720 = 0001 fix_para equ word ptr fix_grp + byte

721 = 0003 fix_offs equ byte ptr fix_para + word

122 = 0004 fixlen equ fix_offs + byte

123



CP/M ASKES

124
1%
126
727
124
1.9
1309
7131
132
734
734
135
136
7317
738
739
740
T41
142
743
144
145
T46

L T T I I | R | L O U N TR TR TR 1]

1.1

0000
0002
nong
0005
0006
000

000

SOURCES: RTM.ABG

eject | include apb.def
e R N I e Il T IT ™™

HEd

HE kburt Paraneter dlock

HE

;t&#&##t‘*#%#t*‘tt‘*ttt*#t*t.t*t&ttttttttt#ttttt#tttt.#ttt‘tt#

g um s

PAGE 21

apb_pd equ word ptr 0
apb_term 2qu word ptr apb_pd t+ word
apb_chs aqu byte ptpr apb_term + word
apb_net equ byte ptr apb_cns + byte
apb_pdnama equ byte ptr apb_net + byte
apb_len equ apb_pdname ¢ pnapsiz
H Priority processes are set to when aborting
abt_prior equ 32
if mpm

eject | include ccb.def
endif
if ccpm

COPYR-GHT © 1981. 1982, 1983
DIGITAL RESEARCH
P.0. BGX 579
PACI\C GROVE, A 93950

SER. #
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T47

148 = ajact ! include vccbedef

740 = TRFEE R I IR F IR TS EE R FE SR GG A F SRR H SRR FEE IS U

1.0 = i*

151 = i Virtuil Console Control Rlock NDefinition

Ive = ie

193 = HE 3 e o ——— - e + —
Ib4 = % 00 attach ueu [
5% = ¥ : --------- o ———— : ——————— S-O—S ——————— : mPYR,GHT@ 198]' 1982' 1983
1v6 = 3¢ 04 1 flag |l startcoll coluan | nchar | DIGITAL RESEARCH
vt = % tmmmmm - tm——————— [ et e +

oy = s 08 | miaic | msource | pc i ve 1 P.0. Box 279
159 = 3¢ fmm e o pommmmmmae o eee + PACIFIC GROVE, cA 93950
T60 = % 0C | btmp | rsvd | state ] SER#
761 = e Fommm e $omm————— o o + .
16?2 = s« 10 | maxbufsiz I ving |

To3 = s ¥ P it e ————— e R +

164 = 3¢ 14 |} voutq ] vcmxq [}

16 = HES R e R e e ———— e +

T66 = +% 13 | gpbflagsl qpbfill | qpbqaddr ]

161 = 3 e tatatat R [ e o +

led = s+ 1C | qpPoninsgs i qpbbuffptr |

169 = i ¥ tomm e L i pm———————— i +

170 = 3¢ 20 | qbuff ] cosleep ]

1 = & fmmm o tmm—————— fmm— +

1712 = ok 24 | usleep ] vsleep ]

1713 = e bmmm e - o o ————— +

114 = 3% 28 | Reserved ]

11 = Y e e o ——— P ——— L ettt +

116 = HE

17T = R

118 = R .

Ty = i ¥ attach - current ownaer of device

780 = ¥ if 0y no owner

81 = S if 0Offffhy a mimic device

182 = 3 ¥ queue - linkad list of PDs waiting to attach

783 = HE flag - run-time flags

Td4 = HE startcol- used for line editing

T8 = o ¥ column - used for line editing

136 = HE nchar - 1 character read ahead for CTRL charse

181 = HE ] minic - cio dev that mimics use.

748 = HE 0ffh means no mimic device

189 = ) mnsource - if attach = 0ffffh, wa are a

790 = HE mimic device and msource is the

1491 = ¥ device we are mimicing.

192 = LS pc - physical console number

193 = HE ve - virtual console number

T4 = HE S >tmp - temporary line editing variable

9% = HE rsvd - unused

796 = HES state - current state of virtual console

797 = S waxbufsiz - maximum file size for buffered mode

798 = HRJ ving - address of QPB for this virtual console’s

149 = ] input. written by Pi{N, created by the VOUT
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CP/M ASHBG 1.1 SIIECE: RTRa A0 PAGE 23
8OO
8y = HE process uyssocfated ,ith this virtual console
802 = HE voutq - uddress of dPB for this virtual console”’s
Bu3y = ;& output. aritten and created by the assoce VOUT
B804 = HES vemx - MX quaua for changiny of virtual console state
80y = HE: gpbflags—- the lst 8 bytes of a Queue Parameter Block, for
go6 = HE gueue reads and writesy used only by reentrant
8971 = HE S intercept code
ROy = é Jobuff - buffer for queue writes
8yy = 13 cosleep - temporary list for processes waiting for Xi0S console output
810 = ] usleep - usar process sleeps here
811 = R vsle2p - vout process sleeps here
812 = 3 ¥
813 =  0uv00 c_attach equ word pte 0
814 = 0(N2 c_queye equ word ptr c_attach + word
81% = 00v4 c_flagqg equ byte ptr c_queue + word
816 = 000% c_strtcol equ byte ptr c_flag + byte
817 = 00n6 c_columnn equ byte ptr c_strtcol + byte — p
418 = 0007 c_nchar equ u;te pter c_column + byte CUPYWGH[©133L15811983
819 = 0008 c_mimic equ byte ptr c_nchar + byte ST araRe
820 = 0009 c_msource equ byte ptr c_mimic + byte Duﬂhd'REdLAQDH
821 = 000A c_pc equ byte ptr c_msource + byte P‘04BOX579
822 = 0008 c_vc aqu byte ptr c_pc + byte RTAR N ' :
823 = 000L . c_btup equ byte ptr c_vc + byte PACIFiC GROVE, LA 93350
Beq = 000D ° c_rsvd equ byte ptr c_btmp + byte SER. #
825 = QUOL c_state equ, word ptr c_rsvd + byte :
826 = 0010 c_maxbufsicz edqu word ptr c_stata + word
82T = 0012 c_ving equ word ptr c_maxbufsiz + word
828 = 0014 c_voutg equ word ptr c_ving + word
829 = 0016 c_vemxqg equ word ptr c_voutq + word
2430 = N018 c_qgpbflays equ byte ptr c_vcmxq ¢+ word
831 = 0019 c_gpbfill equ byte ptr c_qgpbflags + byte
832 = 001A c_apbaqaddr equ word ptr c_qpbfill + byte
833 = 001C c_ypbnmsys equ word ptr c_qpbgaddr ¢+ word
834 = 001 c_ybbbuffptr aqu word ptr c_qpbnmsgs + word
835 = 002¢ c_qbuff edqu word ptr c_qgpbbuffptr + word
836 = 0022 c_cosleep cqu word ptr c_qbuff ¢+ word
831 = 0024 c_usleep equ word ptr c_cosleep + word
838 = 0026 c_vsleep equ word ptr c_usleep + word
839 = 002¢ ccblen equ c_vsleep ¢ word + 4
840 =
341 = s rlags for c_flag
B42 =
843 = 0001 cf_listep equ 001h scontrol P toggle
844 = 0002 cf_coupc equ 002h ssuppress output
B4b = 0004 cf _switchs aqu N04h $ XI0S supports switch screening
846 = 0003 cf_conout equ 008h sownership flag of console output
840 = 0010 cf_vout equ 010h sprocess writing to VOUTQ
848 = 0020 cf_bufp aqu 020h $just sent a char to a VOUTQs don”t
849 = secho to list if csm_ctrlP is sets
8b0 = +CCY state flays
851 =
8%2 = 0001 csu_butferead equ 00001h



CP/sY ASHBE

8o
8L 4
$H%
856
857
858
859
B&69
861
o2
863
Bo4
865
866
8o 1

'. - . ' I 7-. ~ i _

L T L I I T T | A U TR T

1.1

Oun2
0004
9008
0010
0020
Q04U
[VTR:]1]
0100
0200

N00i

SQURCES

RTA. 280

csi_bLackiround
Csm_purginy
csii_noswkitch
csu_suspeand
csm_abort
csm_filefull
csu_ctrls
csm_ctrl)d
csu_ctrly

equ
£qu
2qu
2qu
eiu
equ
equ
equ
2qu

sLLR - list control

leblen

andif

equ

00302h
00004h
00008h
V0010h
00020h
00040h
00080h
G0100h
00200h

block is first ten bytes of VCLB
10
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404
4649
870
871
82
813
814
Bin
876
817
gy
89
L1
881
B2
#43
834
39
ByhH
8y7
gyl
859
840
891)
842
B43
RY4
Hyb
8495
897
894
899
900
96
Sue
903
904
qus
Y06
907
quH
9u9
910
911
91?2
9113
914
91%
916
917
9148
919
920

0uoo

0006

0008

nNnne

[T L T T O I N T 1 T S 1S O (O T

000D

=0020

=0032

003C

[ TR LA )

| N T TR N T TR

2003.

SUURLES

£93F00
98500

0000

0008

¢é6

434F50595249
474854202843
292031393832
2C
204449474954
414020524553
454152434820
585858582030
30303020
363534333231

633900
C707CC03
84C4702
683C00
CT074C04
8C4F02
c8

RTH. AB6

0042
008cC

include rtaifertm

R ER R R e R R R S S S22 2 2]

aject 1
S
HE ®TH anterface
3

Routines

SEEFEHREFECEFFEEEVETFEEXREBETRFIISFFTFEFIZFARIFNEREH3E6EES

csey
orqg 0
ijmp init sRTM initialization
jmp entry sRTM antry point
sysdat dw 0 $ SYSDAT segment
supervisor equ offset $
L 2 $SUP entry point
or g Och
dav_vear db 6 sdevelopment system data version
s set in sysdate.fat
db “COPYRIGHT (C) 1982,°
db “ DIGITAL RESEARLH *
db “XXXX-0000-"°
serial db “654321°
;:::: ST S S =S E===S=ST=SsS=S==S=s=S========
init: i RTM module Initialization
e==== TS E=SES=EESSEITISSIIIESZI=Z=====
mov bx,(offset dispatcher) sinit interrupt pdisp

aoy
mov
mov
a0
mowv
retf

word ptr [bxlyoffset fdisp
word ptr 2CbxJ)ycs

bxys(offset rta_pdisp)
word ptr Lbxlyoffset farpdisp
word ptr 2CbxJscs

sinit intermodule pdisp

IERFCHENEECFFE T FE KR EF RS ET XX EEEELEFEE S KK TTREEEEKES

R

HES KTH Function Table

HE

HEE R R R R RS A R S S 2 SR SRR R R R 222 2 X 2

org

(Coffset $)¥1l) AND Offfehn

sWord Boundary
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922 =00%y 030C function dw sysreset_entry ;0

923 =0354 4500 dw poll_entry o1

924 =005L X607 da flag_wait_entry ;2

925 =005t 2907 dw flag_set_entry 33

Y6 =0U60 0108 dw makeg_entry H)

927 =00&2 5703 Jw opend_entry H

928 =0064 AAD8 dw delateq_entry H)

929  =0056 1009 dw readq_entry i 7 COPYR/GHT © 1981, 1982 1983
930 =0068 1409 dw creadq_entry iB-conditional readq DIGITAL R ! ’
9351 =0066 9FO9 du writeq_entry i9 : ESEARCH
932 =006C A309 du curiteq_entry ;10-conditional writeq P.0. BOX 579
933 =006F ¢500 du delay_entry 311

934 =0070 CT00 dw dispatch_entry 312 PACIFIC GROVE, CA 93950
935  =0072 UROC dw terminate_entry i13 SER. #

936 =0074 E20N dw creat _proc_entrysl4 )

937 =0076 CCO0O dw set_prior_entry 15

938 =0078 L3800 dw pd_entry $16-get PD address

Y39 =007L b4OC dw abort_spec_entrys17-abort process

949  =007C t800 dw sleep_entry 518

941 =007C TFUO Jdw wakeup_entry 19

Y42 =0060 (DOB duw findpdname_entry;20

943 =0082 2701 dw syhc_entry 21

944 =0084 4601 dw uhsync_entry 122

945 =0080 9E01 dw no_abort_entry 323

946 =008y C101 dw ok_abort_entry 324

947 =008A 6DO1 das no_abort_spec_entry 25

94y = H dw flagalloc 126

949 =

940 = s===== === =s=S===S=S===s==

951 = entryd i RTM Entry Point

(’l);' = :::::: SEZISISZIsSZ=s=s======

953  =008C 32cDD1c18BF1 xor chsch § shl cxs1 | mov siscx

call cs3functionCsi)
rtu_retiretf

9%4 =0092 2FFF945800
EEY 0097 CB

9% 6
YL
954
959
960
961
962
963
a6 4
965 N09c BEOOOD
966 =00A1 #F5(028C3
957

D.Se Interface

callf csidword ptr essupervisor ] ret

[

n - i

W oee |Ii
-

. O we
nw

0098 2CrF1E0G800L3

X10S Interface

mov sismod_entry
callf dword ptr xfosmodLsil | ret

{1 T [ L T | I | S VI (O 11
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964

969 = 2ject | include sysent.rtnm

9710 = [ I e I e s R S S 2 2 2]

971 = % *

912 = S SYSTEH EJTRY FUNCTIONS ¥

9713 = % *

974 = SFFFFFFHLI$ %X FIFFFEBEFFXFFXRBERAIRXEIEILEFEEFREFSFEEEEEEEESE

945 =

916 = $========== TS =ESSS====T=TSS=SSTSE=SIXEsS=X

Wl = poll_antrysi i Poll device - DL=device

9Ja = s========== =SS ===S===T =TI ===T======

9719 =

980 =00A% A153900 mov ax,rlr

931 =00A8 &06)8 mov bxgax (CPIIM'S/(? 20 \/ [
982 =00AA BI571A mov p_waitLbxJedx COPYR.GHT © 13531, 1982, 1983
983 =00ArD BAGEOO mov dxyoffset plr ~. o
944 =00B30 5301 mov blyps_poll DIGITAL RESEARCH
989 =00d2 t93300 00EB imp sleep_entry P. 0. BU:X 579
946 = .
937 = $========z=== Tz EZ=E====SES=S==E=== . PAC‘F’C GROVE, LA 93950
988 = delay_entry? sDelay - DX = ticks —_
949 = ;::::;:::::: .’—.:::::::::::::::::: SER,# CC IOL{
930 =

991 =003% HBLE6800 mov bxsrlr

992 =00BY9 C6470402 mov p_statlbxlypi_delay

993  =0083D 2683160000 mov u_dparamydx

994 =00C2 37308 xor bxgybx sreturn success after coming back into

99%  =00C4 99363 0454 jmp dsptch scontext from the dispatcher

996 =

997 = $=============z== S===z==I==z===

998 = dispatch_entrys sCall dispatch

999 = j===s===z==z=sz===== =z=z===z=======

1000 =

1001 =00C7 3308 xor Dxgbx sreturn success ala DELAY_ENTRY:S

10u2 =0UCY E984&uL3 0450 jmp pdisp

1003 =

1004 = $======z==z=z======= =SS SESSSSSSS=SS===ss=S

100 = set_prior_entry? sSet Priority - DX=priority

lUl)f! = ;::::::::::::::: ST =S SsSsSSSS=SsSS==Z=s==s=S======

1001 =

10u8  =00CC 8PLIE6B00 mov bxyrlr

1009 =0ub0 885709 mov p_priorfbxlydl

1010 =00D> 3301 xor Dxgbx sreturn success ala DELAY_ENTRYS

11l =000> 097803 0450 imp pdisp

1612 =
1013 = p======== EETEE=Z====I======= ==

1014 = pd_entrys tReturn addr of PD
1015 = $======== T==S===sS=Ss====S=====

1016 =

1017 =00D6 263C1E3000 mOv u_retsegyds

1018 =00DD 8B1=6800 mov bxsrlr .

1019 00L1 C3 ret

nnm

1020



(WA

1021
102
1023
1024
1025
1025
1027
1048
1029
1030
10,1
1032
1033
1034
1035
1026
1037
1038
1039
1040
1041
1047
1043
1044
1045
1046
10417
1048
1049
1050
1001
1052
1053
1054
1045
1056
1057
1058
1059
1060
1001
1062
1063
1064
1065
1066
1067
1068
169
1070
1071
1072
10713

151486 1.1

SOURLES RT®.ABo

GUc2 t83501L96803 N21f

L O T O | T O T T | T (O O (R [ N TR TR 1]

3 «16300845F0
‘8RC226A30N000
885C«E
C6440405
3308

£95303

i
D e
[
~m
S o

=00F3
=0U0Fo
=00ih

00FC 0454

1

L O (I T N L T O T N | O T T 4

9CrA
880486037
bSF5741C
804
8907
BF5C00
33C0

0125

2905
7404
4630chi8

114
0112

LY T

ot we s @ S04 o1 W

w

exit

entr
exit

Puting the process on the end of the
process to run before equal priority

ys DX =
ol =

«hen sleeping

interrupts are typically off to ensure

list root to sleep on
sleep status passed to the dispatcher in
the PD.P_WAIT field and becomes the PD.STATUS

PAGE 28
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the PD sleeps on the specified list

oefore another process
3 ax =

runse

0 to indicate success after return from dispatcher

if entered with interrupts off the process will return
from the dispatcher with themn still off

axsrlr | mov sisax
axydx | mov uy_dparamyax
p_scratchlsilybl
p_statlsileps_sleep
bX.bX

dsptch

ys OX = List Root Address

H first PD on 1list 1is the last

entry on the DRL

DRL allows the
processes waking up

from flay setsy ieeey interruptse.

To worky the dispatcher must disable

interrupts

from when the last process on the DRL is placed on the
RLR to when the process is back in context and

turn

push
nov
test

u_drlz:

s on the interrupt flag.
t 1 cli o
bxsdx | mov sisCbxl

sissi ! jz wke_out

sov axsp_linkCsil

mov LbxJlyax

mov disoffset drl ~ p_l{nk
xor axjpax

cmp p_linkCdilsax
je wu_drlend
mov disp_linkLdild | jmps

$SI=PD to wake

scheck for a process to wace up
stake PD off list

iset 1ist root to next PD

§g0 to the end of DRL

$AX=0

wu_drl



— — — A i ] Sisnumind — L3

CP/7k ASMLG 1.1 SOUKCES RTh.nBS
1074
1Ny = wu_dJdrlenus
1915 =011A 8935 : wov p_linkbLdilssi smake wmaking PD last on DRL
1077 =011C B904 mov p_linkbLsilgax 30 the and of the DRL
1048 =017t CHh4404CO mov p_stutlsilyps_run thew Sstatus
1079 =012, £82503 N450 call pdisp
10s0 = ) wke_out?
1051 =N125% 9nL3 popf 1 ret
108 =
10673 = s¢========== CEEEEZESS=SSSSISSSDSSS=S
1604 = sync_antrys :0btatn mutual exclusion
1085 = s========== TEXZTZES==STE==-S=ZRSTESSS=S
1086 = H entry: interrupts on or off
1067 = H 35X = Sync Parameter Block
1088 = ; exit? ownership of Sync Parameter Block,
1089 = H interrupt state unchanged
1090 =
1091 = H Jbtain ownership of mutually exclusive section of code
1092 = H without ysing MXqueuess A process only sleebps temporarily
1093 = H on a SYNC structyree. A process that obtains the
1094 = H SYAC must call UNSYNC when finished with the
1095 = : protacted data structure and before sleeping or
1096 = H calling SYNC with on a different SYN(C structure.
1091 =
109 =0121 A15300 nov axsrlr
1099 =012a 83F0 wov sigax $AX=SI calling process
1100 =012C 9CFA pushf | cli .
L1101 =012t 674702 xchyg axysy_ownerlbx] - sAX=owner
1luz  =0131 ¥5C0 test axjsax i0 nobody owns it
11u3  =0133 T40F 0144 jz s_got_it
1104 =013% 5HCS cmp axgsi sdo we already own it 2
110%  =0137 1403 0144 je s_got_it . )
116 =0139 894702 mov sy_ownerlbxJsax jrestaore owner
1107 =013L BDS704 lea dxysy_waitibx1l 31list to sleep on
1108 =013F &304 mov blyps_sync ssleep with sync status
1109 =0141 cB8A4FF 06ESs call sleep_entry .
1110 = sawaken with sync ownership
111y = s_got_its3
1112 =0i44 9D0L3 popf | ret swe own the SPB
1113 =
1114 =
1115 = s========z=z==== IEES==TS=I=SZSSSSSSSS=ST=S=S=SD
1116 = unsync_entrys srelease mutual exlclusion
1137 = ;============ ZTES TSI SS =S STT=SISSITSESEI=X
1118 = H
1119 = H entry? 39X = Sync Parameter Block
1720 = H exits SYNC_OWNCR changed to the PD in the SY_NEXT
111 = H field if SY_NEXT is non 0. The PD in the SY_NEXT
1122 = : must have a 0 P_LTNK. TIf SY_NEXT=0y the SY_OWHNER
1123 = H field is changed to the first PD on the SY_WAIT
1124 = H liste if SY_WAIT is 0, SY_OWNER becomes 0.
112 =
1126 =0146 A156800 mov axyrlr

—— [ | i [ ] — — L] —— I
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CP/Y ASHBE 1.1

1127
11cz8
1129
1130
1131
1132
1133
1134
1135
1136
1134
1158
1139
1140
114!

1142
1143
1144
1145
1146
1147
1148
1149
1150
1151

112
1153
1154
1155
1150
1157
1158
1159
1160
1161

1162
1163
1164
1165
1166
1107
1168
1169
1170
1171
1172
1173
1174
1145
1116
1177
1178
1179

=0149
=014C
=014c
=0150
=015¢
=015%
=019¢
=0159
=n158
=0150
=0160

017¢

[ T TR T}

SIURCE:

374702
7530
53C0
YCFA
874706
8%C0
1404
yBFD
£E10

8RT704
85F%
1416
8804
894704
C7040000

L6440400
A15C00
8904
89366C00

897702
9D

Cc3

Al15800
394702
7516
88F2
9CFA
8R3C
85rF
1408
8805
8904
C7050000

RTH.ABS

017c

0150

0160

017A

0190

019¢

cmp axssSy_omneribxl
jne us_rat
XOr axsax
pushf 1 cli
xchy axysy_nextfbx]l
test axpax
Jz us_wait
mov sisax
joaps us_own
us_awaits
mov sissy_waitlbx]
test sipsi c
jz us_zero o
mov axyp_link[si]
wov sy_mafitCbxlyax
mov p_linkCsil,O0
us_owns
p_statlsilyps_ru
axgdrl
p_linkCsilyax
drlysi

mov
nov
mov
wov

mov
popf

sy_ownerlCbxlysi

interrupts on

»

H entrys

H BX = Sync Parame
H DX = address of
H SP8 to firs
H exits none

’

mov axyrlr
cmp sy_ownerlCbxlsax
jne as_ret
mov sigdx
pushf 1 cli
nov diyCsid
test di,di
jz as_done
mov axgp_linkCdi]
mov Lsilyax
mov p_linkCdil,0

sdo we own it 2

iho other process,can change SYNC or ORL

20 SY_NEXT fiald
sassigned next process ?

s9give the sync to first waiting proce

sho walting PD ?

n

sPut process on DRL

$SI=0 or process to now owWwh synhc
sallow interrupts
twait for next dispatch

ter Block
list root, assign
t PD on list

scheck that we own the resource

$Sl=1list root

tno other process can run
sget first PD from 1ist
stest for 0 list

stake PD off list

30 1link of NEXT PD

sstatus is still PS_SLEEP.
sif TEMPKEEP is on ABORT_SPEC
swill just turn on CILC flag.
3if no TEMPKEEP, ABORT_SPEC

SS
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CP/M ASMB6 1ol SOURCEZD RTMLAL36 : PAGL 31
1180 (
1161 = iwill not find P) on the U_DPARAWM
1182 = $list anu will fail.
1183 =
1184 =0199 ¥971r06 mov sy _n2xtlbxlydi  $see UN_SYNC_ENTRY .
115 = sfor use of SYNC_NEXT field
1186 = 1s_done
1157 =013C D popf
1188 = as_rets
1189 =G19D (3 rat
1190 =
1191 =
s - COPYRIGHT o 1931, 1982, 1983
1196 = H Keep the calling process from being aborted by DIGITAL RESEARCH
119 = H using the PF_TEMPKLEP flage. P. 0. BSX 579
1196 = H Turn on the PF_TEMPKEEP flag and . et
1157 = H increment the P_TKEEPCHNT. PACIFIC GROVE, CA 93950
1198 =
1199 = H entrys none SER. #
1200 = H axits PD fields altered
1201 = H interrupt state unaltered
1202 =
1203 = H This code nust be exclusive of ABORT_SPEC’s testing
1204 = H and acting on the PD flags.
1205 =
1206 =
1207 =019& 156300 nov axsrir
1208 =014l 88F0 mov sijax
1209 = na_spec:
121U =01A3 807C1900 cmp p_tkcntfsily0
1211 =01Aa7 1503 01B4 jne na_saved
1212 =01A9 F744050002 test p_flaglsilepf_tempkeep
1213 =01Ac 7404 0184 jz na_saved
1214 =0480 80421980 or p_tkcntlsileBO0h isave orignal TEMPKEEP in ASH
1215 = na_saved: suntil rest of 0.5« is fixed
1216 =0184 814C060092 or p_flajglsil,pf_tempkeep
1211 =0169 FE4419 inc p_tkentlsil
1218  =018¢C C3 ret
1219 = :
1220 = == =========z==========
1221 = no_abort_spec_entrys
1222 = § === ===ZS=SET=I==
12¢3 = H Keep the specitied process from being aborted by setting
1224 = H its TEMPKELP flag.
1225 =
1226 = H entrys DX=PD addressy interrupts off
1221 = H exit? PD TEMPKEEP turned ony, TKCNT incremented
1228 =
1229 =018D B8RF? mov si,dx
1250 =013+ ERL?2 0143 jmps na_spec
1231 =

1232 $§============z=x



CP/M ASABA lel  STURLLES RTY.ABS PAGE 32

1253

1234 = ok _abort_antry?

1245 = §T====s==Z=======

1236 = H Allos thz calliny process to be aborted if

1251 = H the PF_TcMPKEEP flag is keeping it from being aborted.

1238 = ; P_TKCNT i3 decremented in the POy if P_TKCNT

1239 = H is = 0 then PF_TCMPKEEP is turned off and PF_CTLC COPYmGHT©198L1982l983
1240 = H flag is tested. DIGITAL RESEARCH
1241 =

1242 = ; Interrupts snould be turned off if an NO_ABDRT_SPEC P. 0. BOX 579
1245 = H can ve performed on a process runnin e,

e - ' an pe perforn P unniny this cod PACIFIC GROVE, CA 93950
1245 = H entry? none

1246 = H exits PD fields altered SER'#

1241 =

1248 =01C1 416800 mov axsrlr

17249 =01C4% 88F0 mov Sijpax

1250 =01C6 8A4419 mov al,p_tkcntLsil

1221 =019 241F and als07FH shigh bit is original TEMPKEEP

1252 =01Cy FECB dec al

1253 =01CD 7404 0103 jz oa_restore tassume

1254 =01Ci FE4C19 dec p_tkcntlsil ino borrow from MSB

1255 =01D2 (3 ret

1256 = va_restorel

12571 =0103 +6441980 test p_tkcntlsilyB80H swas TEMPKEEP on originally ?

1298 =01D7 7512 01E3 jnz oa_ret sif i1t was don“t chk CTLC hera

12%9 = sturn off TEMPKEEP

1200 =01DY B16406FFFD and p_flaglsilynot pf_tempkeep

1Z2o1l =01DL FT44068000 test p_flagLsid,pf_ctlc

1262 =913 1406 01Fo jz oa_ret

1263 =01€5 BAFFFF wov dxeOFfffh sif PF_CILC is set ok to

1264 =01E8 tB8200A 0co3 call terminate_entry sterminate even if SYS PD,

126% = ' ssee ABT_CHK in ABORT.RTHM

1206 = sterminate may fail if

12671 = sKEEP was set while

1268 = va_rets 3TENPKEEP was also sete.

1269 =01t €6441900 mov p_tkentlsily0

1270 =01€EF U3 ret

1211
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CP/A 85186 1a1

1212
1213
1214
1215
1276
1247
1218
1219
1240
1281
1282
1243
1244
1285
12b6
1287
12488
1269
1290
1291
1292
1293
1294
1295
1296
1297
1294
1299
1300
1301}
1302
1303
1304
1305
1306
13017
1308
13069
1310
1311
1312
13173
1314
1315
1316
1317
1318
1319
132V
1321
132
1323
1324

01F0

N1rs
0lfe
O1FA

1FL
204
204
20
215

CcCcooo

019

L L L L O O O £ O | VO L | 1 £ PO £ N L | T £ O T L | L | VA | T B

(]
oC
~ N
bt
T X

=0222
=022%
=022

0224
N229

LA T T 1 B A TR 1}

"ot
=1
NN
w N
w -

0435

nn

STURCL: KTM.r36

tF1000

LR5N 02
3NDET404 01FE
83FBLAFS 01F3

4354492894502
584406251000
3D0000740A 0219
881£5C00891C
89355C00

C3

83FA007503 0222
2RDBL3

£85001 0382
L304 022b
BBFFFFC3

YRl &
5256

- 8#1c6800

895C1¢
C744220000

«jzct | include proce.rtm
FFFAKE PR E AR B EF BRI FFFF AR R I RIS S ER S I IRNCFE KK
=
¥

Process toutines

FEXFBREF SRR +FFTEECETBFETRFE TS KEIRITARKEEERECHEEFESETH

H entry: 35I = PD address

$ Assulies no memory and on no list except thread.
3 Called only from TERM_ACT in the dispatcher

mov dig(offset thrdrt)-p_thread
freepd_npds?

wov bxyp_threadldi] sfind pd on thread

cmp bxgsi | je freepd_trd

Wl -iI- ;" _I-I- A_—
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mov disbx 1| jmps freepd_npd SER'#
freepd_trds
nov axsp_threadisil 1| mov p_threadldilyax
mov axsp_flaglsil | anu axepf_table
cmp axe0 | jz freepd_exit
mov Dxypul | mov p_linkCsilybx
aov pulysi
freepd_exits
ret
;:::::::::Z SIS SSsS=EZ========
proc_creats i Create Process
§==========  ==z=zzsz====zz======
H DX = pd address in u_wrkseg
cmp axs0 1 jne cp_doit
sub bxybx | ret
cp_doits:
call getpdadr ssi->pdaddr in rtm
jcxz cp_gpd
aov DX, Offffh 1 ret
cp_gpds:
mov dxep_linkCsil
push dx 1 push si
$ init uda fields
cp_udas
iset Parent
mov bDxyrlr
mwov p_parentfsilybx
mov p_conmodel sils0 sconsole mode - not inherited

sunless RSX which aren®t yet

tsimplemented



CP/A £5Mb6 1ol  SHVRACES RTHG 285

1325

13¢6 =023 C6441900 mov p_tkentlsidy,O stemp keep count
1327 =023r uvlS5TU6DFFT and p_tlaglbxJsnot (pf_childabort ¢+ pf_resource)
1328 =0.44 BA4G44 nev al,p_lstCsi]

1329 =06c41 310684007202 024F cmp alynlstdev 1 jb cp_slst

1330 =0241) LO0OOD mov 3ls0 smake sure fts a legal list device
1331 = cposlsts

1332 = if mpn

1333 = adu alencondev

1334 = endif

135% =0z4F B8844c4 mov p_Llstfsilsal t1ist device is relative to 0 in
1336 = sCCP/M

1337 =

1338 = sshare mpemory

1359 =

1340 =0252 837F16007424 0282 cmp p_menlbx1s0 1 je cp_nm

1341 =0250 837C16007524 0282 cmp p_menlsil,0 ! jne cp_nm

1342 =025t 8DTF16 lea digp_memCbx]

1343 =0261 8830 cp_mnxts mov disms_link[dil

1344 =0¢63 83FrF0DT41A 0282 cmp dis0 ! je cp_nm

134% =0268 57 push di

1345 =024A9 FFT5025553 push ms_startldil 1| push si | push bx
1341 =026t B903038RLD4 mov cxpf_share ! pov dxysp

1348 =0s75 1EBCDOBEDS push ds | mov axyss | mov ds,ax

1349 =0278 EtB1DFELF 0u9s call osif ] pop ds

130 =027C 5G5£585F pop bx 1 pop si ! pop ax | pop di
1351 =0280 LBIF 0261 Jmps cp_mnxt

1322 = cp_nms

133 = iset physical UDA segment

1354 =

1355 =0282 26A12E00 nov axsu_mrkseg

1356 =0286 8654100300 mov dxgp_udalsil 1 add dxyax

1357 =02805 895410 mov p_udalsilydx

138 =

13,9 = sinherit password

1360 =

13061 =0cdc 061E push es ! push ds

1362 =0290 8CC18EC2BFDI mov CcxseS5 | mov essdx | mov dsscx

1303 =0296 BE120N8BFE mov si,offset u_df_password | mov di,si

1364 =029p B90400F3A5 mov cxs94 | rep movsw

1305 =

1366 = iset Initial segment values

1361 =

1368 =0240 8€)A33D2 mov dssdx | xor dxjydx

1369 =0244 391650007503 02AD cmp dsdu_initcsedx | jne cp_udal

13710 =CG2AA A35000

1371 =0ZA0 391652007503 02B6 cp_udalicmp
1372 =0203 435200

1373 =0286 391556007503 02RF cp_uda2icmp
1374 =02BC A35600

13/5 =020%F 391554007503 02C8 cp_uda3icmp
1376 =02C% 435400

13711 = cp_udasg?

mov dsdu_initcssax

dstu_initdssdx | jne cp_uda2 1 0X=0
mov dsiu_initdssax
dssu_initssydx 1 jne cp_uda3 3DX=0
mov ds3u_initssgax
dsiu_initessdx | jne cp_uda4 sDX=0

mov dsdu_fnitesgax
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LP/F POMB6 1a1  STURCE: RTMe A8

134y
1379
1380
1351
1342
1343
1384
1385
1386 =02C4 8FIA

1307 =0¢20A 48BF2

1388 =0¢CC BF3800
1389 =02Cr £89800
1390 =04D¢ £ 69500

[ L T TR 1}

"nor

1391 =0cN> B3CK50483C704

1392 =0r2Db «B88CO0
1393 =020t E88900
1394 =02c1 BEBOO3
1395  =02E4 BF5300
1396 =0czgl1 ch3000
1397 =02Es EB87D000
1398 =
1399 =
1400 =
1401 =02&D 04KLF

1402 =92Fr A15600
1403 =02F2 A31E00
1404  =0ZF5 A13400

sInterrupt vector save areas:

iGet parent®s intaerrupt vectors 0pls3354,224,4225
sinto child®s UDAy 1f the

iintarrupt vector is not initialized in the
ichild®s UDA.

mov us,dx
nov sigdx
maov disoffset u_ivectors

3DX4DS=0,ES=child®s UDA
tdivide error vector, #0

N36a call cp_icopy

036A call cg_icopy t1single steps #1
add sis4 | add dip4 eskip NMI, #2

0364 call cp_icopy $11-byte, #3

036A call cp_icopy soverflow, #4

aov sigsoffset i_os_1ip

mov dfj,offset u_os_1ip
N36A call cp_icopy :0.S. entry, #£224
036A call cp_icopy sdebugger entry, #225

3 set user®s stack

push es | pop ds

nov axsgdsdu_initss
nov dsdu_ssgax

mov axsdsSu_stack_sp

140% =02F8 A31C00 aov dsiu_spyax

1400 =

1401 = ¢+ set other uda values

l4u8 =

1409 =0¢Fd 33)2 xor dxsdx

1410 =02fL C605660024 mov dsiu_delimy“$° sconsole mode {init
1411 =0302 38151000 mov dsiu_error_mode,dl

1412 =006 88151400 aov dssu_pd_cntyedl

1413 =030A C606110001 mov ds3iu_muylt_cntyl

1414 =030F C6051BO0FF mov dsiu_in_inty true

141 = imov dstu_insyssdl idon”t set insys
1416 =0314 8B1:5200 nov bxjpdsiu_initds

1417 =0318 8913200 mov dsiu_ds_savebx

1414 =051C 691F0400 nov dstu_dma_segebx

1419 =0320 A15400
14¢0 =0323 A34CO0O0

aov axsdstuy_Iinites
mov dsiu_as_savyax

1421 =0326 189150000 mov dsiu_dparamydx

1422 =0324 B9164F00 mov dsiu_flay_savsdx

14c3 =032¢ 89156200 mov ds3u_conccbhy dx

1424 =0332 89166400 nov dsiu_lstccbydx

1425 =

l4z6 = + setup user stack for iret

1421 =

1428 =0336 BE1EL1E00 mov dssdsiu_ss

1429 =033A 26883F1C00 mov disu_sp isp->offset

1430 =033r 26A15000 mov axsu_initcs

PAGE 15
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1431
1432
1433
1434
143%
1436
1437
1434
1459
1440
1441
1442
1443
1644
1445
1445
14417
1448
1449
1450
1441
1452
1453
1454
1455
1446
1457
145%
1459
1400
14061
1462
1463
1464
14065
1465
14517
l46b
1469
14170
1471
14102
1473
14174
14145
14156
141407
14108
1419
1430
1481
1482
1483

STURCES itTH. AB6

PAGE 36

=0343 894502 nmov 2Cdidyax i ~vsegment

=346 CT45040002 mov word ptr 404i1,0200h s ->flagsy interrupts on
=0346 1707 pos ds § pop es 3 DS=SYSOAT, ES=UDA

= : put on thread list COPYR:GHT © 1981, 1982, 1983
=040 LFICHA pop si !} pushf t cli 3 don“t need SYNC here D“HTALRESEARCH
=0350 881567200 wov dxjthrdrt ; but this code cannot P. 0. BOX 579
=354 895402 mov p_threadlsil,dx 3 be reentrant
=0551 9367200 anv thrdrtysi PAC'HC GROVE' CA93950
= SER.
s put on dispatcher ready list #
0,58 858156C003914 nov dxsdrl 1| mov p_linkLsilsdx
0361 89356C009D wov drlysi | popf

L L L T T YO 1 TN TN | B L Y

s do the next process

0366 5/C530F¢E 0214 pop dx | jmp proc_creat
cp_icopys
: ________
= H cntryd E£5:DI = UD4 ivector location to store
= H 0S3ST = ivector to copy
= H DX=0
= H Exits
= H 01,51 = Incremented by 4
=0364 263915 cmp esiword ptr 00did,dx 3s0X=0y DI=UDA ivector to copy
=D360 750C 0378 ine cp_nocopy idon“t copy interrupt vector
=036 26395502 cmp essword ptr 20dildydx sif it is <> 0 in the UDA
=0373 1506 0378 ine cp_nocopy
=037 B9V200 mov cxs2 imove two words
=0378 r3a5 rep movsw scopy to JDA
=037A C3 ret .
= cp_nocopy:
=037 83C60483C704 add si,4 ! add diy4
=0381 C3 ret
= getpdades
= §m—m—————
= H antry: OX = PD address in U_WRKSEDL
= H exits CX = 0 successfuyl
= H SI = PD address in SYSDAI if success
= H CX = '
= H Make sure PD address is in SYSDAT. -1f not, copy into
= H one in PO tables Make address relative to SYSDAT
=0382 52 push dx ssave PD in U_WRKSEG




P/ ASAB6 1a1 S3UPCERD RTMLABS PAGE 37
l4v4
148>  =0383 883000 aov dxgpdlen
lats  =0386 L3ACHTY LR N cell sysdat_chk
1447 =0339 311 059C jcxz gpd_nad
1488 =0384 26412t00 mov axsu_wrksey 3PD is within SYSDAT
1489 =0348F (D3 mov bxsds
1490 =039) 2p(3 sub axybx SU_WRKSEG-SYSDAT
1491 =0393 B1U403E0 mov clyéd 1 shl axscl imake into bytes
1492 =3397 5¢ pop si $ST relative to U_WRKSEG
1493 =0398 03r0 add siyax +SI->PD relative to SYSDAT
1494 =039a £22D 03C9 imps apd_done
149 =
1496 = ypd_btads ' ~ 105 o
14971 =039C 5¢ sop si JU_MRKSEGESI->PD to copy COPYRIGHT © 1981. 1652, 1383
1498 =039D 9CFA pushf | cli iturn off interrupts while DIGITAL RESEARCH
1499 =039 3RIESCO0 nov di,pul schanging the PUL P.0. B:X 579
1500 =03A3 J5FF tast disdi oo
1501 =0345 7505 03AC inc ypd_have PACIFIC GROVE, A 93350
102 =031A7 890C00 mov Cxge_no_pd sho tree PDs left
1504 =05A4 YNC3 popf I ret SER. 3¢
1504 = gpa_have? iDI->PD in SYSDAT
150% =03AC 8705 nmov ax,p_linkCdi]
1506 =034 A35C00 nov pulsax fupdate PUL *
1507 =031 99 popf sallow interrupts
1508 =03R2 87 push di $save address of PD in SYSDAT
1509 =0383 06 push es $save UDA
1510 =0364 1F push ds 3 SYSDAT
1511 =0355% Z58E1E2E00 mov dssu_wrkseg $DS=U_MWRKSEG
1512 =03084a 07 pop es $ES=SYSDAT
1513 =0386 391800 mov cxypdlen/2
1514 =03Bc F3AS rep movsSwW scopy PD into SYSDAT PD
151%  =03C0 041F push es ! pop ds +DS=SYSDAT
1516 =03C2 01 pop es sES=UDA
1517 =03C3 SE pop si $SI=PD in SYSDAT
1518 =03C4 814C061000 or p_flaylsil,pf_table sqot it from PD table
1519y =
1520 = gpd_donel
1521 =03CY9 3309 XOPr CXpCX
15224 =03Cu (3 ret

1523




CP/M ASKEG 1.1 SOURCES RTm.ABS PAGE 38

1524

152y = aiact | include dsptchertm

15¢6 = T EFAFEEE R I KNI FF USRS I TR FE R IR FCFATEERE S I G SR &

1%21 = RS

1528 = % dispatch Routines

159 = s ® -— ot e
1550 = I InIInIIm T TTTmT . COPYR\GHT © 1981, 1982, 1983
OV DIGITAL RESEARCH
1533 = fdisps P.O.BOX579
1534 = ;:::::

1535 = 3 This entry point used by interrupt routines in XIDS PAcmc GROVE' CA93950
1236 = ;s Note: if the XiDS is performing memory protection interrupt SER. #
1537 = 3 handlers must enable 0eSe mamory before calling the 0.Se -
1534 =

1539  =03CC A cli

1540 =03CD LE2EGELE0600 push ds | mov dsgsysdat

1541 =03D3 803c£2206FFT4 044A cmp indispstrue | je nodisp - 2if indisp=true then we are
1542 70 04447

1543 =03DA A32806 mov ax_sdvsdx sin the dispatcher and

1544 =(030D BOF~7A22206 mov alytrue | mov indispjyal ithis code iIs skipped

1545 =03c2 8CL0A32406 wov axgses | mov es_savsax

1546 =93&7 A158B0093A326 mov axsrlr § xchg axsbx | mov bx_savjsax

1%47 06

1548 =00Cc 8E4T10 mov esyp_udalbx]

149 =03F1 BOFF26A21R00 mov alstrue | mov u_in_intyal

1%50  =03F7 586254133200 pop ax 1 mov u_ds_savgax

1551 =03FC 384704 mov algp_statlbx]

1592 =03FF 26A26100 mov u_stat_savsal

153 =0403 C6470400 mov p_statlbx)yps_run

1554 =0497 A12406 MOV axges_sav

1555 =040A 26434C00 mov u_es_savyax

15596 =

1551 = s AX in AX_SAV

158 = ¢ BX in BX_Sav

1559 = s ES in U_ES_SAV

1560 = ¢+ DS 1in U_DS_SAYV

1561 = s p_stat in U_STAT_SAV

1562 =040k £96700 0474 jmp intdisp

1%63 = sdispatcher will jump to here if

1504 = s u_in_int = truee.

1% =

1586 = int_disp_exits sinterrupts are off

15617 =

1%68 = $ AX in AX

1569 = ¢ BX in BX

1510 = ¢ ES in U_ES_SAV

1b11 = s DS in U_DS_Sav

1572 = ¢ p_stat in U_STAT_SAV

15713 =

1574 =0411 A32306 MmOV 4X_Saveax

157 =0414 BRC3AK32606 mov axsbx 1 mov bx_savgax

1516 = scheck for
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1547
1518 =0419 833:6C0000175 0478 cnp drl,0 1 jnz intdisp | sinterrupt occurence
1579 58 N4arsg
1580 = ion dispatcher exit
1581 =
1582 =0420 EO0002&6n218300 mov alsfalse 1} mov u_in_int,al
1%83 =0426 A1530608RDB mov axsrlr | mov bxjyux
1584 =0420 6406100 mov alsu_stat_sav
1589 =042F 884704 mov p_Stutlbxlsal
1%86  =043¢ £1250663D3 mov axshx_sav | mov bLxsax
15617 =04371 412806 wov axsax_sav
1588 =043 €605220600 mov indispygfalse
15869 =043F ¢63E£183200 mov dssu_ds_sav
1590 =0444 268:6G64C00 mov esgu_es_sav
1591 =0449 (CF iret
1592 =
1593 =443 1F nodisps: pop ds
1594 =044y CF iret
1495 =
15496 =
15497 = sE========x
1598 = farpdisps
15499 = s====z===z
1600 = i Intermodule pdisp (non-interrupt)
1601 =
1602 =0644C £80100C8 0450 call pdisp | retf
1608 =
1604 = 3 =====
160% = paisps
1606 = y=====
1601 = s+ Call dispatcher with no special action
1608 =
1609 =0450 53481E£6800 push bx | mov bxyrilr
1610 =045% (647040058 mov p_statCbxJyps_run 1 pop bx
1611 = simp dsptcn
1612 =
1613 = s======
1614 = dsptehs COPYRIGHT © 1981, 1982, 1983
1615 = j====== DIGITAL RESEARCH
1616 = H The dispatch function looks like a noop to the P.O BOX 579
1617 = H callere All flags and registers are maintainede. s
1618 = 3 No levels of user stack i1s usade PKCIFIC GROVE, CA 93950
1619 = H (jmp dispatch = ret)
1620 = H interrupt rouytines enter through fdispe S[R,#
1621 = H
1622 = H Jispatch has two (2) argumentss? .
1623 = H le the p_stat field of the process descriptor
1624 = H determines the type of action to perform
1625 = H for this processe
1626 = H 2. the dparam field of the uda is an argument
1641 = H to the action.
1628 = H The main part of the dispatch routine takes the
1629 = H currently running process off the Ready 1list



CP/M 1SMbLS 1a1 SOURCE: RTE. w86 PRGE 40
1630
1651 = H and joaps tc a rostine which will put it on some
1632 = H other list depending on the p_stat argument.
1633 = H Iha subszquent routina will then jump to the
1634 = H scheduler which will do polliny of devices and
163% = H move bProcesses nff the dispatch ready list onto
1626 = H the Ready list. The Ready List is maintained
1631 = H in priority order with rouna-robin scheduling COPYWGHT©198119821983
163P = H of processes with eguivalent priorities. The ! !
1639 = H first process on the resady 1ist will then be D“NIALRESEARCH
1640 = H switched in, P.0. BOX 579
1641 =
1642 = s set indisp flay PAcmc GROVE. CA 93950
1643 =045a 9CFA pushf 1} cli SER #
1644 =045 B0352206FFT75 0465 cmp indispgtrue ! jne dispin -
1645 02 0465
1646 =0453 903 popf 1 ret
1647 =046% L6062206FF Ji spind aov indispytrue
1649 =046 c63F064E00 pop u_flag_sav
1649 =
1650 = ¢+ assumming bx=RLRS:
1651 = 3 if PLR=0 and DRL=0 then
162 = H if p_statibx1=PS_RUN then
1653 = H if p_linkCbx1=0 or
1654 = H p_priorfp_link(bx13i<>p_priorlbx] then
o5y = H don®t do dispatch
166 =
1657 =046 A32806 WOV ax_Savgpax
1658 =0472 83GC3891£2606 mov axybx 1 mov bx_savebx
1559 = intdisp?
1660 =0478 833Z6£000075 04AL cmp plry,0 ! jne dcont #if Poll 1list = 0 and
16061 2C 0470
1662 =04TF B33ESCO000075 04aB cmp drly0 1| jne dcont siDsptch Ready list = 0 and
16673 25 0448
1664 =0436 Al68008BDS mov axsrler | mov bxsax $(RLR can never be 0 here)
1665 =048t BOTFU400751A 0474 cmp p_statfbxlsps_run | jne dcont sour statuys is run and
1606 =0491 833F00740A 0480 cmp p_linkfbx1e0 1 je no_disp2 sother PD to ready to run
1661 =049 8A4T05 mov alsp_priorfbx] ¢with an equal priority
1668 =0+499 401F mov bxsp_linkCbx] s THEN skip the dispatch
1669 =049} 3A4705740B N4A8 cnp algp_priorfbx) 1 je dcont
1610 = no_disp23
16711 =0420 2126068808 mov axgbx_sav | mov bxjsax
16712 =04AY% A12806 MmOV axsax_sav
1613 =04A6 £E95C02 07101 Jmp dext
16714 =
160 = dconts
1676  =04AL J68C161E0026 mov u_sssss | mov u_spysp
161417 89261C00
1678 =04B% 2EBE160600BC mov ssgsysdat | mov spyoffset dsptchtos
1619 2206
16650 =0480 Al12506880D8 mov axgbx_sav | mov bxgax
1681 =064C< A12305% mov axgax_sawv
1682 =04CS B sti
f— — s — ) _ — u — P
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1663
1684
1685
1686
16u6t
16bt
1689
1640
1691
1692
1693
1694
169%
1696
1691
1698
1699
1700
1701}
1702
1703
1704
170%
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1747
1718
1719
1720
1721
1722
1723
1724
17ed
1126
1727
1728
1729
1730
1731
17132
1733
LT34
| WL

o
-
O
o

LI L TR TR 1]

SnuRCE:

[

0517
A32000
8RC3A32200
8BC1A32400
8BL2A 32600

- BHCTA32800

8806432400
s3C5A32C00

32p088L0R
86F34F 3800
dADGOO
3BLAF3AS
B8ACLAO3r2
U3FA

F3A5

bEJDN3BF5H8
sBCAF 3A5

<¢E821E£0600

90
A15830088BF0
8R04436800
cr04000n

RTA. ARG

00

- ws e

.. @

®s we @) 08 WL e we WS W we Wb

cld

nush
aov
nov
mov
mov
no v
mov
nov

Sava intarrupt vectors 0s1s3s4 not INT 2 which is NMI
MP/M-869 CCP/M-86 1.0 on the IBEM PC saved NMI

-
.

.
’
.
]

as | pop ds
dsiu_axsax

axsbx 1 mov
axscx | mov
axsdx | mov
axsdi | mow
axysi 1 mov
axsbp | mov

!-'Q I——— L o —— L Mscnni ——) i, |} ——— i

s5ave reqgisters
HOTES

We will use DS instead of S
No segment overridesa.oe

dssu_bxsax
dsiu_cxgax
dssu_dxsax
dssu_disax
dsiu_sisax
dsiu_bpyax

Block move first 2

xor
aov
aov
AoV
mov
add
rep

mowv
a0V

mov

mov
dsp_dnxts

Dxybx
sisbx
dx e 4
cxydx
cxypdx
digdx
mOVSw

s{soffset 1_os_ip | mov disoffset u_os_ip

mov
mnov

rep
add

dssbx

disoffset u_ivectors

WOVSwW
sigdx

cxsdx ! rep movsu

.

take current process off RLRe

dsgsysdat

bxsrler

1 lea sisp_mem-ms_1li

mov sisms_linkLCsil

test sigsi 13
mov cxsms_startlsil 13

pu

mov axslo_disable |3

po

sh si

p si

jmps dsp_dnxt

dsp_disable

nop
aov
ao v
nov

['H

Jz dsp_disabled
mov dxsms_lengthlsil

axgrlr | mov sisax

axep_linkCsil } mov rlrgax
p_link(sils0
We are now In NO-MAN“s land

] i e A———— i /A
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tget next 2

sskip INT 2 location documented
ihow as reserved word in UDA
block move osintydebugint

call xiosif

¢disable memory for the process
swe are taking oyt of context
sturn off interrupts ?
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136
1737
1738
1739
1740
1741
1742
1143
1744
1745
1746
1747
1748
1749
1750
17%1
1752
1793
1754
1755
1756
11517
1754
17%9
1760
1161

1762
1703
104
1loY
17166
11617
1764
1769
1740
1771

1712
1143
1774
1145
1776
17177
1774
1779
1780
1731

1782
1783
1764
1745
1186
1787
1788

LI L | TR T 1)

L L A S T [ I TR}
e

o
-
B
[ =3

L L I L T T (S A N L | B T}

0558

[ A L T T TN [T | A T | I T I VR A (A (R )

SIURLES RTA.A86

From now until tne

and of the

switch routine, There iIs no

H
i
i process in context.
3 SI -> PD just taken
i jump to routines for
h

32FFuASC0401 xor bDhebh | mov blyp_statfsil
£3
<EFFAT2CUS jmp csidsp_tablelbx]

out of contexte
given status
f shl bxyl

org ((offset $)+1) AND Offteh

6005 Jdsp_table du disp_act
onos dw disp_act
5405 dw delay_act
¢DO06 dw disp_act
820% ©dw term_act
4205 uw sleep_act
0Da5 duw disp_act
onecs dw disp_act
9605 dw flag_act
onneé aw disp_act
0D % aw disp_act

sleep_act?

S e ———
’

s ws v s

+00 - run

:01 - (nop)-poll device

s02 - delay

303 - (nop)-suap
304 - terainate

05 - sleep

+06 - (nop)-dq

$07 - (nop)-ng

$08 - flaj wait

309 - (noo)-ciowait
110 - (nop)-sync

insert running process into list specified by

u_dparam and set p_stat from p_scratch

Hoted we cannot sleep on the DLR since interrupts are on
here, and flag_set can change the DLR

26A10000 mov axsu_dparam

8n0D8 MmOV DXjyax

56c8LEND 0612 push si | call insert_process
YEB814C062000 pop si | or p_flagLsilypf_resource
BAG42LUB4A40S mov alsp_scratchfsil | mov p_statlsildsal
LI9EROO 0646 jnp schedule

delay_acts

.

ticks in it°s own p_wait field. At

the p_wait fifald of tha top process

is decrementeds If it reaches zero

processes with a zero in the p_wait

placed on thae dispatch ready list.
input? SI=pd address

s 00 B8 B0 wy ws Tt wo b Wb

A cli
if mpm

Put the running process on the Delay Liste The
delay list 1s built such that any process”’s
remaining delay time is the additive of the delay
times of all processes ahead of it plus the # of

each clock tick
in the list
0), all

field are

tkeep flag set from changing
$TICKy and changing JLR
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17¢9
1790
1791

1792
1793
1794
1799
1756
1797
1798
17499
1800
1801
1802
18013
1804
1805
1806
1807
1804
1809
1810
1811
1812
1813
1R14
1815
1816
1817
18148
1819
1820
1821
1822
1823
1824
1875
1826
1827
1828
1829
1330
1851
1832
1833
1834
1835
1836
18314
1838
18139
1340
1R84)

N561 BRSA00

0561 49
0570 8B3F

L | T (O N O L LR | A LI | A VRO

=0577 8R4514
=057A 3BC17706

SOURCES

0550 C6050CGCHFF

0572 83FF00740D

RTM . 4B6

0564 26830E000041
Dv6n 83F9007501

0570

NS84

0584

=057t 2BCBERDFEREC 0570

=0584 89308937
=0506 894C1A

0590 294)1A
0533 £95000

[T A | T T I T A TR A | IR TR [

=059C FA

=059D B33FFE7409

0>88 B3FF007403

0593

0646

0596 264100008808

0543

=05A2 893707040000

0vA8 £99300

nop

=05%88 LTOTFFeF
=0%Ar rad
=080 £858

N532 A15300
0535 8904
Go87 89366800

LI L | | L N T N 1O [ 1 B T

.

0646

0600

push si | mov al,io_strtclk
call xiosit 1 pop st
F!lll]if

if ccpm
mov tick,true
endif

mov bDxy(offset dlr)-p_Llink
mov cxsu_dparam ! inc cx
cnp cxe0 1 jne del_1p
dec cx
del_1ps aov disp_link(bx1]
cmp dis0 1 je ael_o
mov uxgp_waitldil

— ﬁiﬁi — St S—— L] [

L S —— L] E ]
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cmp axscx | ja del_o DlG”AL RESEARCH
sub cxsax | mov bxsdi ! jmps del_lp P.0. BCX 579
del_o?! mov p_linkTsilydi | mov p_linkCbxJ,si PACW
wov p_waitlsildycx IC GROVE.CA93950
cmp dis0 1 je del_e SER "
sub p_waiti{dilecx - T
del_e? jmp schedule
flag_acts
mm—————— .
$ place running process in flag table to wait
3 for next flaj. Notey, flag may have been seteee
H input? SYT=pd address
H U_OPARAM=address of Flag entry
mov axsu_dparam ! mov bxsax
cli . sprotect from flag sat
cmp flg_pdCbxlsflag_on | je gflagon
mov flyg_pdlbxJysi I mov p_linkLsil,Nn
imp schedule
gflagon:? ¢ Flag set since wait check

mov Flg_pdLbx1,flay_off
sti
jmps disp_act
term_act:
jmmmm e
H
H

structures,

ST=pd adaress
MEM_SYNC owned by calling process

fnput?

. we

s place PD on rilr for nowe
aov axyrilr
mov p_linkL{silsax
nov rlresi

ferminate the running processs free memory, free pdy free sync
Can only be called by TERMINATE_ENTRY.
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1842

1843 =

1844 = 3 clean up consoles

184% =058 ©IL1704LBOTFN 0U98 mov cxyf_cioterm | call osif

1446 =

1847 = ¢ clean up memory

1848 = i (we own the MXaemory queue) — DR e ons
1849 = froe_nxts COPYR:GHT @ 1981, 1982, 1983
1850 =05C1 A1550084F0 aov axyrlr 1| mov sijsax

1851  =05C6 B8LT416 nov sisp_memesil DIGITAL RESEARCH
1852 =05CY 85F57418 05L5 test sissi 1 jz end_free P.0. BOX 579
1353 =05CD 1330951 push ds 1 xor cxgcx ! push cx

L1854 0301 FFI1e02 hush ms_startsi) PACIFIC GROVE, CA 93950
1695  =0504 §CNOBEGB3RD4A mov axpss | mov dssax 1 mov dxysp SER. #
1356 =05D3 £94200L808F4 009738 mov cxef_menfree | call osif -
18574 =05F0 5B591F pop ox 1 pop cx | pop ds

1858  =05C3 t8IC 0sC1 jmps frea_nxt

1859 = end_freed

1800 =

1861 = srelease any sync structures

1802 = iafter releasing memory

1863 =056% €606400600 mov mem_cnty0 sand MEM_CNT=1

1864 = son entry, also own THRD_SYNC

1865 = 3so it is safe to call

1866 = $FRELPD belows

1801 = $ASSIGN_SYNC cannot be called

1868 = swith the THRD_SPB

1809 = tSI=terminating process

1870 =05FA £99600 mov bxsoffset slr - sy_link srelease any sync stryctures

1871 = t_nsync? sowned by terminating PD

1872 =05ED YB1F nov Dxgesy_linkfbx]

1813 =02EF 8503 test bxybDx tend of syncs?

1874 =05F1 7407 05FA jz t_sync_done

1875 =0%F3 53 aush bx :1PD cannot be allowed to

1816  =05F4 c84FFR T 0146 call unsync_entry sabort if in SYNEXT

1877 =0>F7 58 pop bx

1879 =05Fu [(8F3 05ED jmps t_nsync

1819 =

18480 = t_sync_dones

1841 =

1882 = s take off RLR

1883 =05Fa ©v8356800 mov sisrlr

1884 =05 8R04 mov axyp_linkCsil

188 =0600 A36800 mov rlrjsax

1885 =0503 (71049000 mov p_linkCsile0

18371 =

1848 = H cmp sisowner_8087 irelease B0B7 if we owned it

1889 = H ine t_end | mov owner_8087,0

1890 = st_ends

g9l = s free up PD

1892 =0607 E8E6FEEI39C0 01F0 call freepa | jmp schedule

1493 =

1894 = disp_acts
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1899
1896
1897
1894
1899
1900
1901
1902
1993
19704
190%
1906
1907
1903
1909
1910
1911
1912
1913
1914 .
191% 061a BH4CO0681E120
1916 (11]

1917 =
1918 =0621 3$B3F

1919 =0623 85FFT7413
1920 =0627 BA4505
1921 =0524 3A4405
19,2 =002D 7708

1923 =082F 71204

1¢€.4  =0631 £302

1925 =0033 EBRDS

1926 =063% 8PIFLICTFF
19271 =063 E305

1928 =063C B16406DFFF
1929
1950
1931
193¢
1933
1934
195%
1936
1957
193¢
1939
1940
1941
1942
1943
1944
1945
19406
1941

[ LI I I B ]

=0500D Ch440400
=0511 wd5800
0bl4 c80300E32C00 0614

L T T (I 1 T T TR

<

[ T T 1}

0634

063A
0635
0635
N634
0621
0641

0641 093C8937C3

[ T T | T T I [ T I 11

05646 P

0641 bF6EON

L T T [ I TR TR TR B T

vlace process on RLR
input: SI=pd address

. .

mov p_stitlsidyps_run
aov oxgluffset rir)-p_link
call insert_process | jmp schedule

put PD# in list ordered by priority

list root
SI pd nuymber
exits SI is preserved
interrupt state as on entry

entrys BX

@ @¢ we @

mov cxypflagCsildl | and cxypf_resource

— —_— N

— S | Wiy So— —

PAGE 45

COPYRIGHT @ 1931. 1982, 1383
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, LA 93350

SER. #

sif a process was waiting

ins_npd: mov disp_linkCbx]
test disdi | jz ins_out
mov alyp_priorldil
cmp alep_priorlsil
Ja ins_out
jb ins_nxt
jcxz ins_nxt
Jmps ins_out
ins_nxt3 mov bxy,di ! jmp ins_npd
ins_out? jcxz ins_exit
and p_flaglsilynot pf_resource

sprocess

ins_exits
mov p_linklsilydi ! mov p_linklbxlysi 1 ret

;_. ———————
poll all required devices and place any ready
processes on the Ready List

swe can anable interrupts nowe.
sthere MUST be a process on the RLR
sat this pointy ie. INDLE...
sti
sg0 through the Poll List
mov disg(offset plr)=p_link
i3et the next PD on list.
$0I 1is the last one which
ihas already been checked.
polld_ansthers:

$O0n a resources insert
sit ahead of equal priority

tlowest priority first

thigher - keep going down list
tequal and not resosurce

s2qual & resource
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1948

1949  =0064L 8B35 mov si,p_ linkldil

19%9 = :SL is tha next PD to check

1921 =064C B5F57436 € N686 test sigsi 1 jz arltorlr

1952 = ) $S1 is valid PD, poll it.

1953 =

1954 = ;Iif top 20 on the PLR has a worse

1955 = spriority comparad to top ¢¥D on the RLR,

1956 = ithere is no reason to call the XIDS COPYRIGHT © 1981, 1982, 1983
1951 = sand poll the device, this time through

19,8 = ithe dispatcher. We must poll on equal DIGITAL RESEARCH
19%9 = ipriority to keep a compute bound P.0. BOX 579
1960 = iprocess and the CLOCK from locking

Looy - Sout a polling process. PACIFIC GROVE, CA 93350
1962 = illotey we stop polling after SER. #
19634 = sthe first process that has polled ’
1964 = ssuccessfullys or wa get to the end of

196 = sthe PLR. The process is placed on

1966 = sthe RLR.

1961 = .

1968 =065%0 85%1E6800850D8 aov bxsrlr | test bxsbx sif RLR=02 poll

1969 =08%6 7401 0662 jz poll_it

1570 =0658 BA440S mov alsp_priorisil spriority of 1st psll PD
1971 =0658 3A4T057602 0662 cmp alsp_priorlbx] ) jbe poll_it 3poll if equal or better
19712 =0660 €824 0686 japs drltorlr spriority than head of RLR
19¢3 = poll_its3

1Y/4 =0662 57 push di

19iy% = if mpm

1976 = mov cxyp_waitisil

1911 = endif

1918 = if ccpm

1979 =0663 bB541A aov dxsp_waitlsi]

1950 = endif

1981 =0n566 BOONLE33IFA 009c mov alsio_polldev | call xiosif

1942 =0566b 5F8335 pop di | mov sisp_linkCdil

1983 = sif AL=0y device not readye.

19854 =066L 30007410 0682 cmp als0 | je polld_next

1985 = tdevice ready,

1946 = smove SI from PLR to RLR

1987 =6672 83048905 mov uxsp_link[Lsil 1 mov p_link[dilyax

1948 =0076 LB6300 mov bxs(offset rlr)-p_link

1989 =0079 (C6440400 mov p_statlsilyps_run

1990 =057D icBIAFF 061A call insert_process tgot one ready to rund
1951 =N680 £BO0% 0686 jmps drltorlr tstop polling

1992 = sp_linkLSIJ=next PD to check

1993 = polld_nexts ¢+SI has been checked

1994 =0532 8RFLERC4 N64A mov di,si ! jmps polld_another

1995 =

19796 = drltorlr?

1997 = et

1998 = s Pull all processes on the dispatch ready list and

1999 = 3 place them on the Ready List,

2000
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2001
2002

i

sWe nust disable interrupts while

<63 = splaying with DRL sinca interrupts

04 = sdoing a Flay_set pay also.

iy = iWe must competely drain the DRL since

20N = ilt is in no particular order.

<007 =

<002  =0686 rAh85366C00 cli | mov sijydrl iprotect DRL from flag set

cu9  =048E 85F57412 06l test siyssi | jz switch

2010 =068r B8R0O4a36C00 awov axep_link£sid | mov drlyax

2011 = H test axsgax 3is this the last PD on DRL?

2012 = : jnz arl_noi iyes - don“t turn on intarrupts

2013 =0¢94 FB sti sinterrupts off guarantees

2014 = sdrl_nois sthe last DRL PD with the

2015 =0095 (6440400 mov p_statlsilyps_run tbest priority will run

2016 =0699 HB5300 mov bxy(offset rlr)-p_link inext and at least until

2011 =069C [BT8FF 0614 call fnsert_process sit turns on interrupts 1
<1H =069r EBLS 0686 Jmps drltorlr ‘
2019 =

232‘1’ = sWitchs COPYRIGHT © 1981, 1932, 1383
ZU¢ = Hiaete bt Y]
202? = 3 switch to the first process on the Ready List 'MG”ALRESEARU
s = e . P.0. BOX 579
Slce =064 r st

2025 =0642 8B1:6800 mov bxsrlr PACIFIC GROVE, CA 93950
206 = » 1f no next process, go back H

el = $ to schedule. Gives pore immedfate H SER. #

2028 = $ response to polled and interrupt H

2029 = $ driven devices H

2030 =0646 85987503 06AD test bxybx | jnz switchl H

2051 =06AA EL999FF 0646 jap schedule H

<032 = switchl? H

2033 =

N34 = H tenable memory for this process

<03 = H sturn on interruypts ?

036 = H mov bxsrlr 13 lea sfsp_mem-ms_linkCbx]

N3 = idsp_enxts

2038 = H aov sigms_linkLsil

20329 = » test sisst 13 jz dsp_enabled

204y = H mov cxyms_startCsil 13 mov dxsyms_lengthlsi]

2041 = H push si

2042 = H smov axsio_enable 15 call xiosif

ZN43 = H pop si

2044 = 3 imps dsp_enxt

2045 = H

2046 = sdsp_anablad?

engr = H

Z04b = H iSave and restore the 8087 environment if process to run

2049 = H tuses the 8087 and i{s not the owner. Intarrupts

2080 = H smust oe ons Code from Intel Ap. Noteo. 113 page 29

2001 = H

20%2 = H sThis code shoulun”t be adued unless interrupt windows in

203 = H isiitch ure allowed or the 8087 restore is separated
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4

208 = H ifrom the 8036/3088 restore. Tha suitch code without this

2086 = H scommanted out 3087 codes

201 = H jcr2ates an interrupt window approx. 100 to 200 gicro

0y = H 1s2cs on 5 to 4 meg CPU.

2059 =

2060 = H illowing interrupt windows in switch COPYWGHT©198L19811983
206 = H tmeans we must check on leaving the dispatcher

2002 = H sfor an interrupt awakensd process (DRL again <> 0) DK“IALRESEARCH
2063 = i jand call the P.0. BOX 5719
PA T H sdispatcher again to prevent a 16 milli second wakeup time

206H = H sfor a PD doing a flagwalit after the interrupt service routine. PACWK:GROVE.CAgsgso
2006 = H +Calling the dispatcher at the end of the dispatch

el = 3 1(see commented vut code at end of dispatcher and at SER.#
2008 = H SINT_DISP_EXITS)

2069 H icreutes contantion problems between PDs waiting for a resource

I = H iand PDs waking up from interruptse It cannot be guarenteed

2001 = H swho will run nexte An interrupt awakened process can

012 = H $get o just freed resource is should have wafited for.

<013 = H sThe RTM ASSIGN_SYNC_ENTRY is an untested solution

2014 = H sfor allowing interrupts in the dispatcher switch codee.

2075 =

N6 = H $BX=PD to run next

2011 = H test p_flaglbxl,pf_8087 sdoes this process use the NPX ?

20718 = H jZz done8087

2019 = H cmp bxsowner_B8087 3do we already own it

2050 = H je doneB8087

2081 = H xchg bxsowner_8087 inew ownery also set by terminate

2082 = H test bxgbx | jz get8087 iho one owns it 1if 8X=0

053 = H mov dxsds ssave sysdat in DX

2064 = H mov dsyp_udalbx] iold owner®s UDA

206y = H fnstcw dsiu_8087 ssave IEM bit status

2086 = H nop sdelay while B087 bysy saves control reg
<0t = H fndisi sdisable 8087 busy signal

2008 = H mov axsdsiu_8087 sget original control word

2C89 = H

2030 = H fsave ds3y_80817 isave NPX context

2091 = H fwait sIeEM=1.wait for save to finish

20492 = H mov ds3u_B08Tyax tsave original control word

<093 = sgetB087:2

2094 = H Mnov dsedx +DS=sysdat

209 = H mov bxgrlr

c0y6 = H mov dssp_udalbx] sPD to run next

2091 = H frstor dsiu_8087 sget its 8087 environment

2098 = H push ds +DS=UDA

2039 = H Jjnps restore SUDA on stack

2100 = H

2101 = tdoneB087: $BX=PD to run next

<102 =

21u3  =06AU BRS5T108FIA - mov dxyp_udalbx]l § mov dsydx sDS=UDA

2104 =0682 52 push dx sUDAR on stack

210 =

2106 = tRestore interrypt vectors
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LP/¥ ASHBG 1e1 SOURCES RTK.ABS PAGE 49
<101
21un =
2109 = restore?
<110 =06B83 33Z03ECOJBF8 xor axgax | wov esgpax | mov disax
2111 =0609 BE3B00 mov sisoffset u_ivectors
Z211? =061%C 40400 mov dx,4
<113 =060+ BOCAF3AS mov cxgdx ! rep movsw srestore interrupt vectors 0,1
2114 =06C3 B88CAD3FA Bov cxsdx | add disdx tdon“t touch NNI
2115 =058C7 03F2 add si.dx ¢skip what was NMI
2116 =06C9 3A5 rep movsw srestore interupt vectors 3,4
2114 =
<118 =06CbL ©E5800 mov sijsoffset u_os_ip 3DS=UDA
2119 =06CE ©uf8003 mov dij,offset i_os_ip
<4120 =0601 4BLAF3AS mov cxsdx § rep movsm
2121 = COPYRIGHT © 1981. 1982, 13¢3
212? = 3 restore registers Y S, NI
2123 =0oD5 A1220088D8 mov axsdstu_bx | mov bxsax DIGITAL RESZARCH
2124 =06DA A1240083C8 nov axsdsiu_cx | mov cxsax P.0. BUX 519
212% =060r 4L126008B00 mov axpsdsiu_dx | mov dxsax ) B
2126 =06FE4 A12A008BF0 mov axsdsstu_si | mov sisax PACWK)GROVE,»A93J50
2127 =06F9 A128008RF8 mov axsdsiu_di | mov dijsax SER. #
2128 =00CE A12CON8RES mov axyds3u_bp | mov bpyax .
24129  =06F3 A12000 mov axedslu_ax
2130 = 3 restore DS and ES and stack
2131 =06F6 07 pop es sES=UDA
<132 =06F1 FA cli sturn interrupts off for rest
2133 =06F8 268E161F£00 MmOV SSsU_SS sof exit
2134 =06FD 268R261C00 mov Spsu_sp
4135 =0702 2€EBEL1E0600 mov dsysysdat
2136 = dextsd
2137 =0707 26803E1BOOFF 0712 cmp u_in_intytrue | jne dret
2138 7503 R 0712
2139 =010f E9FFFC 0411 jmp int_disp_exit
2140 = drets
2141 =0712 26FF364E00 push u_flag_sav
<142 =07117 C606220600 mov indispyfalse . .
2143 =071C B833E6C000074 0727 cmp drls0 | je dd_ret
2144 04 0727
2145 =0723 9D popf s someone is on DRL from interrupt during
2146 =0724 E£929FD 0450 jop pdisp ¢ switchy dispatch nows no 16ms wait
21471 = dd_ret3
2148 =0727 90 popf .
2149 =0728 C3 ret

21%0
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2151
j:;i : . eject ) include flane.rtm
21u3 - ::t*t##*#######t####t##tt##a#t##tttt#t##tt#tttt#tttttt
1]
Z15h = ; :
§‘26 : :: Flaq HManagement
2151 = :# FLAGS-fle 2
2158 = :. 22 ag table offset NFLAGS~number of flags
s e
y ¢ = -
AP i¢ Foruat of Flay Table Entrys COPY?R GHT © 1981, 1982, 1983
’ H fmmmm— e —————
i - i T o DIGITAL RESEARCH
2162 = .
2163 = i T I et + ’ P. 0. BOX 579
. _ ’ ag - hy flag can be allo ' AC
2104 = . ) cated IFIC GROV
510 - :* flag - Offffhy, flaq Is off but is allocated to some E'QA93950
2166 = i function. SER. # ’
216t = i 0fffehs flag is set
2168 = it Oxxxxhs PD that is waiting
2169 = :‘ ianore- 0ffhy normal case
2vn = z :: Oxxhs numper of flags to fgnore-1
. »
lel = 3 R : :
21712 = :: GENSYS initializes the flags reserved by the systenm
2113 = i and the XIQS header to 0ffh“s. The rest of the
2114 = :: flags are initiallzed to 0 by GENSYS.
’
2174 = .
211; z SHEKERAEEFERSRRERREIRRAERRERR IR BE KSR RS RS AR K E RS EEEK &S
21117 = s ============
;};3 - sgetfree_flags
Z21b1 = . . .
182 = : input3 DX = 0 then allocate a flag
2183 = : else
2184 = : if DH = OFFH then release flag number
Jley = . OL (0 relative)
2186 = H outputs
2181 = : 8X = flag allocated if getting a flag
/188 = : _ or OFFFFH if no flag is available .
2189 = : BX = OFFFFH if attempting to release a
2190 = : no existent flag
2191 = : CX = 0 no error
2192 = : CX = & if illegal flag number
193 = : CX = 27H if no more flags to allocate
2194 = . .
219 = : Flags reserved by CCP/M or MP/H and the XIOS
2196 = M headary cannot be released.
.. N - ’
;};; N sturn off interrupts
il
2199 = .
2200 = ’ test dxedx 1| jz rf_alloc
2201 = M inc dh 1 jnz rf_enun
2202 = ’ cmp dlynrsv_flags 1 jbe rf_enum
2203 = ’ cmp dlynflags 1| jae rf_enunm
4 xor axesax )} mov bxsax | mov cxsax
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22L4
2205
2206
2201
2208
209
2210
2211
2212
2213
2214
2215
216
2211
2218
2219
2220
2221

2222
2223
2224
2225
<226
2221
2228
2229
2230
2231

22327
2233
2254
27234
22136
22317
2238
2239
2240
2241
2242
2243
2244

2245
2246
2247
2243
2249
2250
2251
2252
2251
2254
2255
2256

L T N O T TN T O {1 T N T 1 | T | [ T O £ {1 I [ [ | T L VO [ [N 1

SOURCE: RTH.n86

EBATOO
40F9017539
8R1E6A00
85387429
FFeF1ATS21

8R3769366A00
L6470400
A15C008907
891£6C00
B5F6T40D
837C1A007504
8BDELBDF

0703
N16A

0762
015F

07162
075F
073k

| ey S —— Smmi S

PAGE 51
H mov al,dl
H add alsdl | add al,ydl
H mov sigax 1| mov word ptr flagslsily0
H mov byte ptr flays 2Csi1,0
H ret
srf_ulloc:
H mov sisflags | xor axgax
H mov bxsax 1 mov cxynflags
srf_nxts
M cmp uxslstdl 1 je rf_foundone sgot one
H 144 sis3 1 inc bx
H loop rf_nxt
: mov cxse<noflags | jmps rf_err COPYRIGHT © 1981. 1982, 1383
srf_toundones n o
H mov CXgax 350 CX DISITAL REJ?‘}“J
H dec ax £.0. BOX 57)
H mov [sil,ax iset the 3 bytes to Offh 2 \Tis ;
: mov 2Csilyal PACIFIC GROVE, LA S350
H ret
irf_enums SER. #
H mov cxse_illflag
srf_errs
H mov bxs OFfffh
H ret

flag_set_entrys i Set Logical Interrypt Flag

NOTE: the flajset routine can (must?) be called from outside

’
H tha operating system through an interrupt
H routines UDA variables cannot be used. This
H is the only function an interrupt routine can
H call.
H
H input: DL = flayg nuaber
H output: BX = 0 if okay,0ffffh if error
H CX = if error?: e_flag_ovrrun
call flaj_valid
cmp clyflag_tick 1 jne notick
mov bxsdlr
test bxsdx | jz dlr_null tno process waiting
dec p_waitCbx) 1 jnz nxt_tick
nxt_tpds
mov sisp_link[bx) | mov dlrssi sSIy0LR=next waiting PD
mov p_statlbxleps_run sput PD done waiting

maov axsdrl 1| mov p_linkLbxlsax son DRL
mov drlsbx
test sipgsi 1 jz dlr_nuyll 1SI=next waiting P)
cmp p_waitlsily,0 § jnz nxt_tick
mov bxysi }] jmps nxt_tpdianother process was waiting
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22517
2254
2499
2260
2261
2262
2263
2204
2265
2266
2201
2268
2209
2210
2211
L2102
2213
2214
2215
2216
2211
22148
22719
22430
<?2i1
22b2
2283
2284
2289
2286
el
22468
2289
2290
2291
2292
2293
2294
229%
22656
2291
2298
<299
2300
¢301

2302
2303
2304
2305
2306
2361
2308
2309

0157 £93500 07F38

nnon

0762 C6050C0C00L9 07r8
8E0D 07F4

0764 BITICO2FFT406 0776
077G r£E4C02E98200 07+ 8

0lToe 83rAFETS06 0781
0778 BYOSONEITROO OT7FC

{E 1 S L TR TR TR T}

=0I81 B3FBFF7507 078D
=0786 CT04FEFF
=078A £95800 0TF 4

=078B0 A16C008907
=0192 891E6C00C647
0400
=079+ 814F062000
=079r (T04FFFF
=0TA3 £35200 07F8

=07TA6 EB2A00 0703
=07r9 83r3FETSO7 0185
=0IAL CT04FFFF

=07R2 £94300 07F8
=0IP5 83F3FFT513 07CH
=013h 8R1E6800

=07% (6470408

=07Cc 2669360000

=04CT EBIDFCEI2B0O0 0457
=0ICH 69060092900 07FC

LU L L T (R | B TR 11

PAGE 52

$the same number of ticks

nxt_ticks: imp fluag_exit swait for next tick

dlr_nulls $OLR is empty turn off
mov ticksfalse 1| jmp flag_exit $XI0S tick flag

no_tick:
cap flg_iognoralsilyflay_zig | je fs_set
dec flg_ignorelsid | jmp flag_exit

fs_setd cnp bxsflag_on | jne fs_non
mov cxye_flag_overun § jmp flag_bexit

fs_noni cmp bxsflag_off | jne fs_noff
mov flg_pdLsileflag_on
jmp flag_exit

fs_noffiuov axsdrl | mov p_linkCbxlyax
mov drlyox ! mov p_statlbxlsps_run

or p_flaglbxJlepf_resource 11274/83

mov flg_pdUsil,flay_off
jmp flag_exit

H input: DL = flag number

H output?: BX = 0 if everything okay

H BX = OfFfffn if Error

H CX = Error Codeilye_flag_underruyn

call flag_wvalid
cmp bxgflag_on 1| jne fw_non
mov flg_pdLsil)sflag_off
Jmp flag_exit
fw_nons cmp bxgflag_off | jne fw_noff
mov bxerir
wov p_statlbxlyps_flagwait
mov u_dparamssi
call dsptch § jmp flag_exit
tw_noffinov cxse_flag_underrun 1| jmp flag_bexit

flag_valid: s Check validity of flag number

§mmmmmmmmme e e

H entry: JL = flag number

; outputs 5T = ptr to flag entry

H 3X = contents of flag entry

H CL = flag nuwber

H clear interrupt flag - Flaygs on stack

SER. #

COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93950
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CP/E rSMBG 1.1 SJURLES KTH.A86 , PAGE 53
2310
<311 =N7N3 5897 pop ax | pushf sAX=retyrn address
23172 =0705 301640007206 0751 cmp dlyntlags 1 jb flag_good
2313 = flaa_bad.
2314 =0708B DBYUV4OCE9IR00 NDIFC smov cxse_ill_flag | jmp flay_bexit ;flags and next return
231 = flag_goodasd saddress on stack
<316 =07¢1 SACA mov clydl tsave flag number
2314 =013 32Fr550FA xor dhydn | push ax § cli treturn to fset/fuwait on stack
2318 =07L7 88C2 mov axydx saultiply flag numoer
<4319 =07k9 83)8 nmov DXxgax ttimes 3
23:0  =0TEB 0300 add axjax k2
2321 =07€D 03L3 add ax,bx s %3
<322 =01tr BB36%60003F0 nmov sisflags | add sisax
2323  =07F5 881C mov bxslsild
2324 = itest bxybx sFLAG field cannot be 0
<3ehy = siz flag_bad
2326 =0IFI C3 rat COPYRIGHT o 1981, 1982, 1983
2321 = ;
2328 = Tlag_exit: i Successful Exit DIGITAL RESEARCH
2329 = fommmmmmmmmmlmimmeooo P.0. BOX 579
2230 = ; entry? flags and return from flagset or flagwait on stack PACIFIC GROVE, CA 93350
22331 =
<352 =0TF8 330890C3 xor bxsbx 1 popf I ret SER. #
2333 =
dajl' = PrA P
233y = flag_bexit: ¢ Exit with Error
236 = §-———-m—-=-  mmmemm——e— e
2331 = H entry: flags and return from flagset or flagwait on stack
2333 =
<339 =0TFC 330341 xor bxebx 1 dec bx
2340 =0{FF 9DC3 popf 1 ret

24341



LP/7M ASMBS 1.1 SOURCE: KkTHM.A86 PAGE 54
2342
2343 = ejrct 1 include yuclertm .
234¢ = PEAETEEESE R R INE T SRR X FRI IS S U RIS RS S SRR FIFFEG RS SRS
234 = HE
2346 = e Jueue Routines
2241 = HE —
: = SEFEEFE AN S L F IR IR F SRS C AR FF ISR A S EE R SR EE KR EEREEE RS
. ; :3 - ; COPYRIGHT © 1981, 1982, 1983
2350 = s tach gqueue system antry point is mutually exclusive DNHIALRESEARCH
2351 = ;s of the other queue system entry pointse
2322 = 5 All the routin:s calleu in QUE2.RTH are P. 0. BOX 379
233 = ;i subroutines of the entry points in QUE1.RTH and PAC”“:GROVE,GA93950
¢354 = s thus are called only when the process has ownhership SER
2355 = s of the q system. . #
2356 =
23%1 = s If a process 1s already in the queue system another process
2358 = $ will wait until the first process calls Q_UNSYNC.
2359 = s This allows us to kecep interrupts on while using shared variablese.
2360 =
i3l = s To protect against terminating and potentially losing a QDy
2162 = $ a message or neglecting to wake up a DUing or NQing
2363 = i processi a "no abort region" is entered whenever
4304 = 3 wWe obtain the queue systeme In addition if we assign
230% = s the guzue system to a DQing or NQing process, tpe new owher
2366 = s of the q system is forced into a "no abort region®. This
2361 = s mikes the environment of the waking NQing or DUing process appear
2368 = 3 as if it never went to sleepe
2369y =
231y = s+ A note for the yninitiated: 0Qing is short for "Decoding from a Jueue®™
2301 = s or reading from a queuz2s NQing is short for "eVNcoding to a Queue" .
23712 = : or writing to a quaues
2313 = ’
2314 =
231y = ¢ =EE==T===== T3 ¥ T T F ¥+ T3 1 1 F 1t ¥ 3+ ¥
2316 = makeq_entrys i Create a System Queue
2311 = =========== EESEES=CSESZSESSS=TITTT=SS
2318 = H input ¢ U_WRKSEG:DX = address of QD to create
2319 = H outputi: BX = 0 if okay , 0ffffh if error
4380 = : CX = error Code
2341 =
2382 =04801 :83F02 0A43 call q_sync iobtain q systemy BX,DX preserved
2383 =
2384 =0804 £8Y9202 0A99 call getgdaddr sget QD and q buffer
238% =0807 c303 080C jcxz qm_yotqd
2386 =080Y £94500 0351 jmp qu_err
2381 = gqm_gotqgd? sDI->QD in SYSDAT
2388 = imake sure this queue doesn”t
2389 = talready exist
2390 = gm_chks3
2391 =080C 06 push es ssave UDA
2392 =080D ¢EBE060600 mov esgsysdat
2393 =081z BET400 mov sis(offset qlrd)-q_link
2394 = qm_nxt3




CP/M ASHMBO 1.1

234y
2356
23914
23un
23499
<400
4l
<42
2403
2404
2405
24006
2407
2408
2409
2410
2411
2412
24173
2414
<415
2416
417
l41b
2419
* 2420
2421
2422
2423
c4l4
2425
242¢
24217
P YA
2429
2430
24 3]
2432
2433
2454
2435
2436
2437
2438
2439
2440
2441
2447
2443
2444
2445
2446
2441

=0s1b
=081¢
=0318
=0310
=020
=0823
=Dyl6
=0828
=082A

=082C
=042u

- EN03

SOURCES kThHeiB6

634
Y5F6T41A
5756
090400
83CT06
83C506
r347
LEOF
15E9

083>

0515

071
860803
390A00
tf1C

0894

0851

01

3302
895512
495514
895516
895518
AR17400
8905
893ET400
3328
0854

BBrFFF

E9FAQL 0451

€8:£901

06
Z68E062E00
BET400
SBFA

0A43

8R34

85F 61506 0871
07

890900

t832 03A3

gm_go s

qm_errs

qn_retsd

®e ®¢ ws w8 s

go_ngqgds:

wov siyq_linkLsfiai
test siesl 1 jz m_ygo
push di 1 push si
mov Cxsqhamsiz/2
adJy digg_hame
add sisg_name
repe cmpsw
pop si | pop di
jne agm_nxt

pPoOp es

call remqgd

mov cxpe_q_1inuse
imps qu_err

pop es

xoPr dxsdx

mov q_dgldilydx

mov q_nqgldiJedx

mov q_msgcntldildedx
mov qg_msgoutl{dild,dx
m0ov axsqlr

mov g_linktdildyax
mov qlrydi

xor bLxgbx

jmps gqm_ret

mov DxeOFfffh

jmp q_unsync

J_WRKSEG:DX =

PAGE 55

$90 down QLR to see if QD already
sexists
isave new Q0 and QLR ptr

SESIUI->UPBLNANE
$DS3SI->QP3.NAME

irestore QLR ptr and new QD
ino match try next QD

snames matchy restore UDA
20D pointed to by DSIDI

snho match - alright to make this q

sES=UDA

sinitialize the QD

COPYRIGHT @ 1981, 1982, 1933

. DIGITAL RESEARCH
Fput Qb on QLR P. 0. BOX 579
PACIFIC GROVE, CA 93950
sreturn success
SER. #

irelease q system; BXsCX preserved

address of QPB

outputi sets (QPB.QADDR to QD offset in SYSDAT
X = 0 1f okays OfFfffh if not

CX = error Code
call g_sync

push es

mov essu_mwrkseg

mov sisCoffset qlr)-q_link
mov digsdx

aov stsq_link[sil

test siysi 1 jnz qo_cmp
pop es
MmOV CXjye_Nno_Queue
imps qo_err

sobtain q systens
isave UDA

BXsDX preserved

SESSDI->0PB .

sgo down QLR until QD name
imatches QPR name or end of QLR
sES=UDA

sfound end of QLR - can’t open



LP/n ASMB6

2448
2449
245U
451
24527
24573
2454
PAT
2456
4o
2458
2449
2460
2401
2402
2403
2404
2405
466
240t
2468
2409
2410
2411
2412
2413
2474
445
24106
2411
2418
2419
2430
2401
2482
2443
chb4
248%
2406
2481
2488
2489
2490
2491
2492
2493
2494
249%
2496
2491
2498
<499
2500

1.1

SAURCE :

5755
890400
B83L506
830708
F3A7
557
75c3

F744040400
1411
831€6800
747060100
1506

o7

390000
£R0I

268917502
7

3328
£803

BBFEFF

EBABO1
c3

8CCO
¢<68BE062£00
a3rn
26881002
BECO

r745040200
1512
F745040400
1412
§81£6%809
F747660100

RTMe ABO

Nd65

0894

0894

nga3

08A6

0A51

0en¢

ngn9

B —

qo_cmp

noprots:

e we we we

PAGE 56

push di ! push si scompare names
WOV Cxgqnamsiz/2
ada sis,g_name sDSIST->UDJNAME
add diygpb_name $ESSIDI->JPBNANE
repe Ciupsw
pop si | pop di irestore J0,0PB .
jna go_nqd itry next Q0 if no match COPY&GHT©198L19821983
fl Lsilyqf_hid h D““]ALRESEARCH
test g_flagslsilyqf_ e snames matc
jz noprot scheck for protections P.0. BOX 579
wov bxsrlr imust be system process to PACIFIC GROVE, CA 93950
test p_flaglbxlepf_sys sopen q with QF_HIDE set
jnz noprot SER. #
pop es $sES=UDA
mov Cxse_q_protected ¢QF_HIDE and not SYS PD
jmps qo_err
mov es3qpb_gaddrlidildysi swrite the QD offset into
pop es sES=UDA
xor bxsbx sthe QPB_QADDR field
jmps go_ret sto open the g

sCX=error code
mov bxsOEtfffh

call q_unsync irelease g systemis BXyCX preserved
ret
entry? t Delete a System Queue

Takes UD off the QLR and place it in the 'QUL

inputs UJU_wWRKSEGIDX = offset of uPB .
sutputs BX = 0 if oky OFfffh if error

CX = error code

mov axses isave UDA

mov essu_wrkseg tget UD address from user®s
mov digdx sQPB

mov dijesigpb_qaddrldil iDSDI->QD (unverified)

mov espax sES=UDA

tsCheck for KEEP, SYS Flags
30S:DY->00
test q_flagsCdil,qf_keep
inz qd_errl
test q_flagsldilyqf_hide

jz ad_ok1
mov bxyrler 3if hide flag then
test p_flaglbxlypf_sys sSYS flag must be on in PD

Pemg e e e e e e e e e e e ey
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CP/M ASMG6 1.1 SOURCE: RTM.486 PAGE 57
2501
2502 =04N0 7507 0809 jnz qd_ok1
2503 =
204  =08D2 ©B90NGN qd_errl? mov Cxs2_ygy_protected
250% =08DY SBFFFEF mov bLxyOffffin
¢506 =0dbu C3 rat
2501 = gd_okls
2508 =0BDY 57 push di sNI-2QD
<509 =04DA £d6501 NA4 s call gq_sync soutain q systemi; BXsDX preserved
2510 =0800L LF pop di
2511 =080L 884512 mov axsq_dqCdild sif any process ts NQing or
2512 =0dcl 335514 mov dxeq_nqgldil s0DQing we can’t delete
¢%13  =068%4 C9D0390A00 or dxsax | mov cxse_q_1inuse
2514 =08F9 751F 090A inz yd_err2
Z2hHly =
2516 =048C8 b0T400 mov bxy(offset qlrd)-q_link
2511 = qd_ngqds: ilook for QD on QLR
2518 =08tv 8837 mov sigqg_linklbx] +01=QD0 to delete
2519 =0b6FU H5F67413 0907 tast siesi | jz qd_noq ,
2520 =08F4 3R-TT404 08FC cop sisdi 1| je qd_found G
¢<5¢)1  =048Fb 83)EcBFe 046EL wov bxysi 1 jmps qd_nqd stry next queye COPY“GHT@]QSLI,?&]983
2522 = 4d_found: DIGITAL RESEARCH
2523 =03FC BROS mov axsq_link[di] sfound the queuey remove P. 0. BOX 579
25¢4  =06FE 8907 mov q_linklbxlsax sit from QLR
2b¢h  =0900 E89802 0898 call remgd PACIFIC GROVE, CA 93950
25¢6  =0903 33)3 xor bLxgbx ireturn syccess
2541 =0905 £805 0900 jmps ad_ret SER. #
2528 =
2529 = qd_noga
2530 =007 590900 movV CXjpe_no_queye
2531 = qd_err2:
2532 =090k BBFFFF mov bx,0ffffh
2533 = gd_ret:
2534  =0300 94101 DAS1 jmp q_uhsync irelease q systea
2535 = iret $BXsCX preserved
2536 = g
2531 = sE======z==== ========x3===
2538 = readq_entrys ¢ Read Queuye
2539 = ¢ ========z=== SsSESEs=s===3
2540 =0910 32000402 0916 xor alsat | jmps readq
. 2%41 =
C 2542 = s ============
2%43% = creadqg_entry3 i Conditional Read Queue
2944 = §============
2545 =094 bOFF nov al,0ffh
2546 = ¢ imps readq
25417 =
ch48 = readg? ¢ Read messaygye from queu2
2549 = §mmmm— e
<550 = i If no vuffer is available the process
25%5%1 = : imaking an unconditional READQ is placed into the DQ liste.
2552 = H
2553 = : input: U_WRKSEG:DX = QPB




LP/M ASHES 1.1 S5IURCES KRTM.ABO PAGE 58
2594
2555 = H AL = 0 if unconditional
2%%6 = H <> 0 if not
54T = H outputs uX = 0 if okay .
2548 = H 0ffffn if error
2559 = H vX = Error Code
2560 =
2501 =0916 50 push ax +save cond code i
25672 =0917 £82301 NA43 call a_sync tdet q system; BX,0X preserved CDPY&GHT©198L19811983
(563 =091) cd5401 INE call queverify ;is the QP8 valid ? DIGITAL RESEARCH
204 =091 58 pop ax sAlL=cond code
£56% =091c 8BF2 mov sisdx sU_WRKSEG3SI->QP8B P.0. BOX 579
566 =0920 £303 025 jexz qr_ver $CX=0 QPB is ok PACIFIC GROVE, CA 93950
2561 =0922 £971300 0998 imp gqr_err sCX=error code from
25c¢B = qr_ver: iqueverify SER. #
2569 =092% 06 push es $save UDA
2500 =09206 268FU62E00 nov esyu_wrkseg SESSSI->QPE
2571 =092% ¢6835C02 mov bxsesigpb_qgaadrlsi) sBX->QD
2512 =092 83171600 cmp q_msgcntlbxT,e0 s1s there a msg to read ?
2513 =0933 151C 0951 ine qr_readit
2574 =
251% = qr_waits
2516 =093 07 pop es sES=UDA
211 =0936 64C07405 093F test algal | jz gr_waitl sconditional read if AL <> 0
¢H18  =01932 B90E00 mov Cxse_g_empty
2579 =0930 ¢B59 0994 imps qr_err
2580 = qr_waitls sES=UDA
2581 =093F 5356 push bx 1 push si iQD, QPB
¢5d¢ =0341 305712 lea dxsq_dqlbx3l sDX=addr of DQ List
2583 =0944 b306 mov blyps_dgq isleep status=DQ
2584 =0946 c8ECO0 0435 call q_wait iwait for a DQ
2565 = iwe now own the q systenm
2586 = sand cannot be aborted
(587 =094Y 5£538 pop si | pop bx sQPB, QD
2538 =0945 06 push es i save UDA
2589  =094C 268L062E00 mov essu_wrkseg .
2590 = gr_readfts
<591 =0951 2638R7C06 mov digestqpb_buffptrisil SESIEDII-duser”s queue buffer
2592 =095Y BR4FOFR mov cxsq_msqglenlbxl sES=U_WRKSEG
2592 =0958 85C97513 096F test cxscx | jnz gqr_lmsg icheck message length
2%94 .=095C 33CO0 XOP axgax
2595 =095%c 7147040100 test q_flagsfbxlyqf_mx \ smsglen=0y chaeck for MX 3
2596 =0)363 7420 0985 jz gr_end
2597 =0965 A16800 mov axyrle iits a MX gueue
2594  =0968 b94T1A mov q_bufCbxl,ax sBUF = PD addr of owner
2599 =0964 33C0 Xor axsax
2600 =036 EB1% 09385 jmps qr_end
2601 = aqr_lmsg? smsglen > 0
2602 =096F 80471850 mov axsq_msgoutfCbx] 1| push ax iMSGOUT s # of message to read
2603 =0973 F7c103471A mul cx ! add axsq_bufCbx] scompute its start in buffer
2604 =0978 BRFO mov sigax
2609  =09T7TA F3A4 rep movsb imove to QPB buffer
2606 =097C 5840 pop ax ! inc ax sset MSGOUT to next message



CP/4 AasSHBE 1.1

2601
2608
2609
2610
2611
2612
2613
2614
2619
2616
2611
2614
2619
- 2620
2621
262?
bl 3
624
26¢Y
L6406
2621
2648
2649
2650
2631
2632
2633
2634
263%
2636
2631
2638
2639
2640
2641
2642
2643
2644
2645
2640
2647
2644
2649
2650
2651
<bhe
2653
2654
<655
26%6
2657
2658
26599

=097¢
=081
=09835

=098%
=0986
=0989
=N9R(
=098

=09Y9¢
=099>

=0997

N99y

| [IETHN (AT

0
=
~
D=4
o

=099t

099

0913

L T L L T T (T PO (O 1 T L | T I VO O T | RO T 4 O T

SAUPLES

3541710
1502
3300

07

894718
FF4rl16
ED>714
£8L000

£86C00
3333
€3
£E83500

LBFFEF
3

52C0E6 02

bOFF

50
£89400

£8CB00
58
8RrA
£303
£97A00

—— |

RTM. L3S

0985

NASF

0451

0451

0945

Nia43

OAT7

0984
DAt

— ] —— -l [ [— ] ] L ] y—— i iy —— I f——

cmp axsqg_nmsiyslbxl scircular buffers, so
jne gr_and icheck for wrap around
AOF axpax

pop es sLS=uD2
nov 4_msyoutlbxlyax

dec qQ_msjientlbx]

lea dxsq_nqlbx]

PAGE 59

call g_assign_sync iglve the queue systea to
+first NQing process if any,
call a_unsynhc irelease q system 1f we still
soawn it, exit no abort region
xor bxgbx sindicate success
ret .
qr_err
call g_.unsync srelease g systemy exit no abort
sregion, BXy,(LX preserved
mov bDxyOffffh tindicate error
ret
;:::::::::::: =EESE=ZIZ====ss===
?riteq_entry: ; Write Queue COPYRIGHT © 1981, 1982, 1983

mov als0ffn

DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93550

SER. #

iimps writegq

uriteqs s Write message to gueue

e Wo e W We we B ws w8

If no ouffer is avaflable when making an unconditional
WRATEQ cally the calling process is placed into the NQ list.

input: U_wRKSEG:DX = QPH
Al = 0 if unconditional
<> 0 if not
output: vX = 0 if okay
Offffh if error

CX = Error Code

push ax ssave cond code

call g_sync sget queue system
tBXsDX praserved

call queverify sis the QPB valid ?

pop ax sAL = cond code

mov di,dx SU_NWRKSEG:NDI->QPB

jcxz quw_ver sCX=0 QPB is ok

imp qu_err sCX=error code fronm




CP/Y ASMu6

<660
2601
Lbb2
2653
26b4
¢bbS
2606
661
2660
<609
26110
PAYA]
261472
613
614
2605
2616
bl
26148
<679
2680
2681
2682
2683
2644
2685
26u8A
26n17
26b8b
2689
2640
2691
2692
2693
2694
269%
696
2691
26498
26499
2700
ZTu}
cTu?
2103
2704
2TuY
2106
2107
2108
2709
2710
2711
2712

=04y44
=(4RH
=098A
=093k
=049C1
09C4

noNn o oh

0NyCe
=09C1
=09C0u
=09CtL

=04900
=04unz
=03D5
09n7

(L T T

Hon
fo e
KN
oo
[l

NAlA

"o

0Al1t
=0A1F
=07A22
=0A2Y

1.1

SOURCES:

06
268£062E00
26835002
BL4F 16
374710
751C

07
84207405
890700
LRSE

5357
805714
5307
EB5R200

551
06
268E062E00

26831506
Bis4F 0L
85C9750¢€
FT47040100
T4cA

33C0
394714
b2l

8E4718
034716
384710
7203

2%4710

FTe103471A
8itF8
8CDBECC2
BECNBENA
F3A4
sCLO8EDS

07

FF4T16
8D5712
£83700

RTH.AB6

03930

0A2¢c

0435

09F8

OAlE

OAlE

0an9

DASF

— L

gu_veras
push es
nov esyu_wrksey
mov Dxya534pb_gaddrldil
mov cxyag_msacntCbx]
cmp cxyq_ninsgslbal
jne gw_writeit

gqu_wait?
pop es
test algal | jz qw_waltl
mov cxge_q_full
jmps guw_err
quw_waitl:
push bx | push di
lea dxpq_nqlbx]
mov blyps_ngq
call g_wait

pop di | pop ovx
push es
. mov essu_wrkseg
quw_mwriteits
mov slsasdqpb_buffptrldil
mov cxsq_msdglenlbx]
test cxscx | jnz qu_lmsg
test q_flagsfbxlyqf_mx
jz qw_end
xor axgax
mov ¢_bufCbxlyax
jmps aw_end

qu_lrnsqg?
nov axsq_msgoutfbx]
add axsq_msqgcntlbx]
cmp axyq_nmsgsCbx]
jb qu_move
sub axsq_nmsgsibxl
gqw_move?l )
mul cx ¥ 3dd axssa_bufCbx]
mov digax
mov axsds
TOV 2Sgux
rep movsb
nOV axses
quw_ends:
pop es
inc q_asycntlbx]
lea dx,q_dqlbx
call g_assign_sync

I mov dxses
! mov ds,dx

I mov dsjyax

saqueverirfy
isave UDA
sESIDI->uPB
$RX=->QD

PAGE 60

tis there a buffer to write ?

COPYRIGHT o 1981, 1982, 1983

s DIGITAL RESEARCH
iconditional read if AL <> 0 P.0. BOX 579

PACIFIC GROVE, CA 93950
;ES=UDA SER. #

$save QD, (QPB

iDX=addr of NQ List

$sleep status=NQ

ssleep on NQ List

$q system is assfgned to us,
swe are in no abort region

iby DQing process that wokas uys
$QPB,LQD

ssave UDA

sU_MRKSEGILSII-Duser®s queue buffer
$ES=U_WRKSEG

scheck message length

imsglen=0, check for MX q

sits a MX queue
$BUF = 0

smsglen > 0

SAX = # of messagé to write
scheck for wrap around

scompute its start in buffer
iBi offset of new msg in buffer

$cS=SYSDAT, DS=U_WRKSEG
smove to QPB buffer
sDS=SYSDAT

sES=UDA
sone more messagde in the queue
swake DQing process if any




LP/M ASHB6 1.1 SOURCES RTHLABG PAGE 61
271
2714  =0A23 482500 0A51 call g_unsync irelecasa q system if we still
2715 =0a?243 3308 Xxor 0xybx ioxn ity exit no abdbort ragion
2116 =0A2D C3 ret $8X=02 success
2T1i1 =
2li = Quw_arers
2119 =042L £R2000 NLS1 call q_unsync irelease q system; exit no abort
2720 = sregion #XyCX preserved
2721 =0A31 BAFFFF mov bx,0ffffh iindicate error
212¢4 =0434 C3 ret
2123 =
2124 =
2125 = q_waits swait on DQ or NQ 1list CCP)\N\'% 2.0 \/ |
<126 = et , ot
2721 = H entrys 0OX = list to walt on COP?MGHTC)IBSngﬁg,Phﬁ
z;zn = H uLx: sleep status h N DIGITAL REStAiGH
2129 = H calling process owns queuye system roug .
2130 = : a call to q_sync P.0. BOX 579
a1 = PACIFIC GROVE, LA 93350
2132 = H Jueue messaye or buffer space is not available.
2133 = H Give up queue system and sleep on DO or NQ list, but SER. # C(:"I()Lf
2134 = H do not allow any other process to read or write to a queue
2135 = H until we get on the sleep liste.
27136 =
2131 =
* 138  =G2A35 YCFA pushf 1 cli tkeep abort spec from running eee
2139 =0A37 5352 push bx ! push dx ssave slaep statusy list address
2440 =0a39 c81500 0AS1 call gq_unsync tdoes hot go to dispatchery we can be
<741  =0A3C 5£53 pop dx | pop bx saborted once on sleep 1list
2742 =0A3¢ EBATFS 00E8 call sleep_entry ¢go to dispatcher
2{43  =04a41 90 popf scome back after q_assign call
2744 =0842 (3 ret +Q_ASSIGN: wakes us up when resource
214 = . sis ready ‘
cl4b =
2141 = q.syncs iobtain ownership of q system
2748 = ==
149 = H entry? interrupts should be on
2150 = H ES=UDA
2151 = H exits we own the queue system for makeyopengreadywriteydalete
2152 = H queue operations, interrupts unchanged
21>3 = H BXsDK preserved - usually entry parameters
2154 =
2155 =0a43 5352 push bx ! push dx )
2156 =044 EBSGHIT 019c call no_abort_entry $we cannot abort while in the queue system
2157 =04A48 BvBE4906 mov bDxgsoffset g_spb
2158  =014b £8D9F6 n1217 call sync_entry
2159 =004 5A58 pop dx | pop bx
2160 =0450 C3 ret
2161 =
216¢ = 4_uhsyncs irelease the queue system
2163 = Fom—————— sto other processes
<164 = H entry: interrupts can be or off
2165 = H exits interrupts unchanged,
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2166

2161 = H have not gone to dispatcher,

2168 = H X9 CX prasarved - usuially return codes

c169 = »

2710 =0x5%1 5351 push bx 1 push cx

27111 =0AS3 0c4905 mov bxsoffset q_spb 983
2112 =0a%6 EBEDF6 0146 call unsync_entry swalt for queue systenm . N

113 =0A59 LBOSLET 01C1 call ok_abort_entry sallow calling PD to be terminated CﬂPYRﬁHIQIQSL‘mn-l
2774 =045C 5953 pop cx | pop bx DIGITAL RESEARCH
2115 =0a5c L3 ret P.0. BOX 579
2116 =

et = q.assign_sync? PAC‘HC GROVE: CA 93950
271 = iabataietehiadedad el

119 = H entry: 0X = address of 0Q or NQ list to give the gqueue SER. #

2To0 = H exits none

2781 =

o182 = H Assign is used so a process is forced to read or write ,

2183 = H after DQing or NQinge. Otherwise an awakening DQing or Niing

2784 = H process could be deletedy leaving a messaje or buffer space

274y = H avajilable 4ith other processes still DQing or NQing.

2786 = H This message or buffer space would never be reclaimed.

21687 = H To prevent this situations the waking DQing or NQing process

2188 = H is kept from aborting and assigned the QSP8. Note

2189 = H it is ok for a process to be aborted while it is on the NQ or

2790 = : D list before this routine is called.

27191 =

¢T9¢ =0A51 9CFA pushf 1 cli skeep abort spec from terainating

2193 =0A61 8RDA mov bxydx swaking process

2794 =0A63 BR17 mov dxsCbx] sfirst process on list

ZT9%  =0A6Y 3502 test dxsdx tis there a process to wake?

2196 =0461 7400 DATS jz qa_ret

27197 =0269 53 push bx tsave list root

2798 =046K EBS50FT 013D call no_abort_spec_entry scan not abort while in queue

2199 =0460 52 pop dx isystem

2800 =0%%c 9D popf sinterrupts are ok now -

2801  =0A6F BR4906 mov bxyoffset q_spb ipresent owner and next owner

2802 =0A7T2 £90AF7 017F jmp assign_sync_entry shave TEMPKEEP on

2803 =

2804 = qa_rets .

2805  =0AT7H 90 popf

2806 =0AT76 (3 ret

2807
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<BOB

2809 eject 1 include que2.rtm

2810 = R N s R IR ¥ e I R R R T Y I S R P IS IS YT

«Bll = i s ¥

2812 = HE ] Jueue system subroutines: & System must ve owhed *

2813 = HES Lefora calling any of the followinyg routines *

2814 = HE 3 *

281 = TEEIFTHHFFFXEEREFEBEX RN EFFFRRREF LTS ERLSK SRR IASSEEESEEEGTEETRES

2816 =

2811 = Gueverifys ¢ chack QLR for existence of QD address

2814 = e e it e ]
2819 = ; entry? U_WRKSEGIDX = offset of LPB ‘
2820 = H exiti LX = 0 if queus is found - )
Bl = ; LX = E_NO_QUEUE error codes if not COPYRIGHT @ 1981, 1382, 1783
2822 = H BX=SI=CD offset . e -

2823 = H ESsDX presarved DIGITAL RESEfine..,
et = " P, 0, BUX 579

2825 =04 & push es ’save A .

ZHZ26  =0A78 268E062£00 mov essu_wrkseg PAmF“;GROVE'“Agagso
Z82T1T  =04ATD 88DA mov Dxgdx sESBX->QPB

2828 =0ATF 268R5>F02 mov bxsesiqpb_gaddribx] iget Q0 from user”s QPB SER. #

2829 =0483 07 pop es trestore UDA .
2830 =0A84 8D367400 les siyqlr-q_link B

¢B31 = qv_nxt3:

2832 =DABY 8234 mov si,q_link[Lsil $SI addresses of valid Q0s

2833 =0ARA BS5F67407 0A95 test sigsi ! jz qv_ngqf

2834 =0A8rt 3BIETSF6 0484 cmp bxsgsi | jne qv_nxt

2835 =0A92 33CIC3 xor cxscx 1 ret sBX=ST=QD offsets return success

2936 = qv_nqf:

<831 =0A9Y 90900 . mNov Cxse_no_queye tcouldn®t find the queuye

<838 =0a98 (3 ret h

2839 =

2840 = getqdadirs

2841 = §ommmm————— :

2842 = H entry? DX = offset of QD in U_WRKSEG

ZR4s = H exits DI = offset of QD in SYSODAT

2844 = H

Z84% = 3 If GD address is within SYSDAT use ite

2846 = s Zlse get a QD from QDUL and set QF_TABLE flage. '

28410 = $ Lf Q_NMSGS=0 in QD then return errore.

2848 = s If 0 lenjth buffer neededsy zero the Q_BUF field.

2849 = s If buffer space is within SYSDAT use it. Else get buffer

2850 = ¢ from QAAU. Return the QD address within SYSDAT.

2891 =

2852 =0A99 52 push dx isave QD offset

2893  =0A94 0d1C00 mov bxsqdlen

2854  =0A90 t89700 ny37 call sysdat_chk

285%  =08A0 £311 NA83 jcxz g_qul sLX=0 if not within SYSDAT

<B56  =0AA2 26A12c00 mov axsu_mwrksey $# of paragraphs to U_WRKSEG

<857  =0AA6 BCDY nmov bx,ds

2858  =0AR8 28C3 sub axsbx ¢from SYSIAT

24859 =0AAA b10403t0 mov clsy4 § shl axscl smake into # of bytes

2860  =NAAE ST pop di sDI=LD in U_NRKSEG
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2861
2852
2803
2854
2865
2806
2867
2868
2869
2870
28171
2812
2873
2804
2815
2876
2811
PR YR ]
2819
2880
2881
2882
2883
2804
2885
2886
28817
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913

=NAAF
=0aB1

=0ARS
=0ART

SOURCE:

03r3
EN2E

8RIESE00
85FF
7505

S5A
890700
C3

8805
A35E00
SE

57
890E00

4Cc08
268C1E2E00
068ECO
F3A5
8CCo8€kDLS
07

5F
8140041000

3309
394010
7505
390800
€840

F745040100
1505
394N0£
1504

894D1A
C3

837D01A00
7422
88450€
F75510
8808
88551A
£82500
E312
<6K12E00
8con
2BC3
6104D3EN

RTN.AB6

0kEL

0ACO

0AED

0820

0AF9

0AFD

0325

0837
0825

a3dd dijax
jmps g_gd
g.quls
aov disqul
test diysdi
jnz 9_dotad
pop dx
mov cxgse_no_qd
ret
g_yotaqds
mov axeq_link[dil
aov quljyax
pop si
push di
mov cxsqdlen/2

mov axsds

mov dssu_wrkseg

push es | mov esjyax

rep movsw

wov axses | mov dssax
pop es

pop di

or q_flagsCdileqf_table

g_yqd?
XOPF CXgCX
cmp q_nmsgsCdidecx
jne g_buftlen
mov cxse_no_gbuf
jmps g_qdfree
g_buflens
test q_flagsCdilsqf_mx
nz g_mx
cmp q_msglenldilycx
jne g_getbuf
g_mxs
mov q_bufldilscx
ret
g_getbufs
cmp q_bufCdil,0
je g_buf
mov axsq_wmsglenldil
mul q_nmsgsCdil
mov bxyax
mov dxsq_buflCdil
call sysdat_chk
jcxz g_buf
mov axsu_wrkseg
mov bxsds
subD ax,bx
mov cle4 1 shl axycl

imake QD relative to SYSDAT

sget QD from QUL
iDI=unused QD

ino QD available

3SI=QD in U_WRKSEG
tsave SYSDAT QD

ES=UDA, DS=SYSDAT

.

DS3SI = QD in U_MWRKSEG
ESIDI = QD in SYSDAT
copy QD into QD in SYSDAT

ES=UDA, DS=SYSDAT
SYSDAT2DI -> New QD
Set “from table®" flag

e *s we

+0I=QD in SYSDAT

$CX=0

tmust have one or more msgs
sor 1illegal queuye

$if MX or buffer length is zero

20 Q_BUF field and return
3CX=0 to findicate success

tnon 0 length buffer needed

tis there a buffer specified?

tyes make sure it fits in SYSDAT

iAX=needed buffer space

$CX=0 not within SYSDAT

s ¥ of paragraphs to U_WRKSEG

sfrom SYSDAT
smake into # of bytes
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2914 .
291%  =001F 014512 1dd q_buffdilyax imake buffer relative to SYSDAT
2916 =0322 33(C9 XOP CXjpCX tindicate success
2917 =0424 C3 ret
2918 =
2919 = g_buf? tallocate buffer space to queue
290 =9382% £R83700 0861 call aspace
2921 =0428 307 0e3e6 jcxz qg_ret
2922 =0324 190800 mov cxse_no_gbuf sno buffer space
2923 = d_qdfreel
2924 =032D A15F00 mov axsqul serror return QD to QUL
<925 =0830 8905 mov ¢q_linkldilyax
2926 =0832 B93ESEQ0 aov qul,di tCX = error code
2921 = g_rets '
2928  =0836 C3 ret
2929 = .
2930 = COPYRIGHT © 1981, 1982, 1983
Sosr - sysdat_chi? DIGITAL RESEARCH
2934 = H entryd 0X = offset of data structure to check P. 0. BOX 579
2934 = H relative to U_WRKSEG 950
2935 = : BX = length of data structure PACIFIC GROVE, CA 93
2936 = H exits CX <> 0 if within SYSDAT SER. #
2931 = H or wrap around *
2938 = H CX = 0 if not within SYSDAT
2939 = H SI,DI preserved
2940 =
2941 = H Check data structure for being within SYSDAT
2942 = H Also check that data structure doesn“t wrap
2943 = H around at 64Ky or 1 megabyte,
2944 =
294% =0337 0303 add dxsbx sfind end of data structure
2946 =0B839 7229 0B64 jc sc_no icheck for 64K wrap around
2941 =03348 83C20F add dxs0fh
2948 =003t Bl04 mov clyé sround up to next paragraph
2949 =00340 D3EA shr dxycl $1st paragraph after struct relative
<95 =0242 2603162E00 add dxsu_wrkseg sto U_NRKSEG
2951 =0u847 1218 0864 jc sc_no shext paragraph after struct
29%2 = scheck for 1 MB wrap around
2993 =0549 2EA10600 mov axpsysdat
2954 =084L 3RDO cmp dxsax scheck for below SYSDAT
295% =034F 7213 0864 jb sc_no
2956 =0851 050010 add axy1000h scheck for above SYSDAT
2957 =0854 38054400 cmp axsendseg smust be within 64k and ENDSEG
2958 =0358 7203 0850 jb sc_end i(use the spaller of the 2)
2999 =085A A14400 mov axsendseg
2960 = sc_ends$
2961 =0B50D 3HDO cmp dxgax sDX=next paragraphy
2962 =N35F 1103 0B64 ja sc_no
2963 =0461 B101 mov clyl sindicate within SYSDAT
2964 =0863 C3 ret
296 = sc_no?
2966 =0364 33C9 XOPF CxoCx
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2967
2968
<969
2910
29171
<972
2913
29174
2915
2916
2917
2918
2913
2980
2981
24982
2983
2984
<985
2986
29381
29848
29849
2990
2991
2992
2993
2994
2995
2995
2991
29918
2999
3000
3001
3002
3003
3004
3005
3005
3007
3008
30069
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019

o066 C3

Nu67 tB8450F

=026A FT5510

=0860 33C9

=Nb6F 515150

=072 5051

=0574 8BD48CDO

=0878 6EI8B

=0uvTa /5000

=0870 57

=087t 190903

=0881 £8Ll4F5 0098
=NB84 5F

=N38% ZEBELE0600

=0884a B83F9007508 0897
=038r 88l

=Nu91 8845600

=0894 89451A

=0397 83L40A
=0¢9A C3

=089b 884504

=049E 2510007408 0BAL
=034A3 A15£008905

=04A8 893ESEQNN

=03AC EB01 0BAF

03AE (3

ret

entryd DI QD0 address
exit? cX

01 presarved

0o

e @0 94 we ws o

mov axsq_msglenldil

mul q_nmsgsCdi]

XOPr CXypCX

push cx 1} push cx | push ax

push ax )} push cx

mov dxysp | mov ax,ss

mov dssax

wov bxgoffset qgmay

push di

mov cxy f_maualloc

call osif

pop di

mov dsssysdat

cmp cxe¢f 1! jne gspace_ret
mov bpysp
mov axgympb_start{bp]
mov q_bufLdil,ax

qspace_rets
add spsl0
ret

3 Place Q) on queue unused list
H entry: DS2DI = QD address
H exits: none

nov axsq_flagsCdil

and axsqf_table 1 jz rqd_exit

fAllocate buffer space for QD
The JQMAU describes the Memory Allocation Unit
for the queues. QUMAU is set up

0 if ok else error code

by GENCCPM or GENSYS.

scompute size of buffer
s1AX=size of request

$call MALLOC
swith MPB on stack

ssave QD

$qo through OSIF to
sget U_WRXKSEG=SS
$DI=QD

saddress of buffer

spop MPB from stack

mov axsqul | mov q_link[dild,ax

mov qulydi
jmps qrelease
rqd_exits
ret

qreleasesd

entrys DI = QD address
exit 3 none

PAGE 66

COPYR'GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, CA 93950

SER. #




CP/¥. LSMu6 lel SIURCE: RTM.ABS PAGE 67

300
3021
3022

"

Release buffer space for ub.

A

- ’
3023 = H {f the released space is ajacent to another
3024 = H free areay they are joined in the SAT table.
0zy = H The G4AU describas the Memory Allocation Unit
3026 = H for the quecuese QMAU is set up by GENCCPM or GENSYS.
3021 =
3028 =
3029 =04AF bRG51A mov axsq_buflfdil
3030 =038B¢ 896000 mnov cxgoffset gmau
3031 =0B"Y 505051 push ax | push ax | push cx sMFPB on stack
3032 =08Rv £90LAUV3 mov cxysf_maufree
3033 =0U880 8BD48CNNBEDS nov dxssp | mov axyss ! mov dssax
3034 =04C1 EtBD4F4& 0098 call osif
3035 =043C4 83C406 add spsgb spop MFPB from stack
3036 =03C7 2EBEL1E0600 mov dSycs?sysdat $DS=SYSDAT
3037 =¢8CC C3 ret
3038

COPYRIGHT © 1981, 1982, 1983
DIGITAL RESEARCH
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3039
3040
2041
3042
3043
3044
3045
3046
304l
3048
3049
3050
3051
3052
2053
3054
3055
3056
3057
3054
3059
3060
3061
3002
30063
3064
3065
3066
3067
3068
2069
30140
30711
30712
3043
3074
3075
30106
3017
3078
3049
3080

SOURCE::

06268F 06 2E

8BF2
885r02
83F300741E
6100
8D7F08

80F908740F
26BA042A05
DOLOTSE3
FEC14647
EBEC
L9000NEB 06

89140088FF

071C3

RTM. A6

00

0BFY

O0BF6
0803

0BE2
oco1

FF

2jact | include findpdertm
SREFREFEFAFEFEIRG NSRS FASK G PR KSR kSR RS G SR EERER S
HE
HE
H
IHRETENERFEEHRE SRR KNS FSINRREESFRR SRR KNS A KR K ER KT E KK O &S

Find Process Descriptor

tind process by name in thread list

Before calling this rouytines calling process must
own the THRD_S¢¥B (Thread Sync Parameter Block) as
interrupts are not turned off,

input: OX->nawme in u_wrkseg
BX->thread list root - p_thread
output: 3X=pd if found

=0ffffh {f not found
CX=0 if found
=e_no_pdname if nhot found

s e Be @) W5 G2 W Be S8 G WS

push es | mov esyu_wrkseg
fpn_cmpnames
mov si,dx
nov bxsp_threadlbx]
cmp bxs0 | je fpn_nomatch
mov cls0
lea digyp_namelbx]
fpn_cmplets
cap cly8 1| je fpn_found
mov alyesilsid | sub al,Ldil
shl alsl 1 jnz fpn_cmpname
inc cl1 1| inc si 1| inc di
jmps fpn_cmplet
fpn_found: mov cxs0 1 jmps fpn_exit
fpn_nomatchs
rov cxse_no_pdname | mov bx,0ffffh
fpn_exits
pop es 1 ret
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CP/M asks6t 1.1 SIURGCE: RTA.AB6 PAGE 69
31081
3082 = eject 1 include aborte.rta
3083 = R Y T T P I T T T2 2T Y
3084 = s &
3085 = HE Terminate and Abort Specify Process Entry Points
3086 = H3
3081 = R s R P e R I PR R 2 22 2
3068 =
30489 = s=======z=z=z====z== Tz==z=========3 an
3090 = sysreset_entrys s System Reset CQPYMGHT&3198L19821983
j()ul = s ======z=z======= ===s=S======== "y, 2y
3092 =0C03 3302 xOPF dxsdx DIGITAL RESEARCH
3093  =0C0% BIBFOO »ov cx,f_terminate P. 0. BOX 579
Jg‘j‘t =0C06 c¢93)dr4 0098 Jmp osif PACIHC GROVE' WA 93950
3098 =
3096 = jzssszsFas3smzas IEECZE =SS SISISSSSIITSTTZST SER #
3097 = terminate_entrys $ Terminate - DX=terminate code )
_’09“ = ;::::::::::::::: CE TS SN SEICSCSESSSSIsSTD oSS IS=S====
3099 = 3 This entry point is used for a process to terminate fitself., The
3100 = + code from the label °“TERMINATES® ony is also used by a process to be
3101 = 3 terminated when it comes back into contexts as set up by
31¢2 = ¢+ abort specified process.
3103 =
3104 =0C08 B91E6800 mov bxyrlr
310% =0CO0F Lt8B2702 0E39 call abt_chk
3106 =0012 E303 0oct7 jcxz terninate
3107 =0Ct4 c98BEQO 0CAS jmp term_err
Jlug =
3109 = terminatel iprocess terminated by abort
3110 =00C17 BB1E6800 mov bxsrlr ispec resumes execution here
3111 =0ClH8 FA cli sinterrupts off during stack switch
3112 =0C1C BEST10 mov ssyp_udalbxl sreset the stack to top of UDA
3113 =001+ oC0001 mov spsulen
3114 =0C22 ¥8 sti
3115 =
3116 =0C23 C6470520 mov p_priorCbxJsabt_prior sfinish termination quickly
31r = sabort spec can“t force us
3118 = ito reenter terminate yhen
3119 = swe have best priority
3120 =
3121 =0(27 B8B5908 mov bxsoffsat thrd_spb sgdet ownership of thread
3122 =002a EBFAF4 0127 call sync_entry s1list before searching
3123 = ,
3124 =0(20 3302 xor dxsdx
312% =0¢C2r BR70O0OO nov bxy(offset thrdrtd)-p_thread
3126 =0C32 416800 mov axsrilr
3121 = nxtchld?
3128 =00L3% 885F02 aov Lxyp_threadfux] sset all child process®s p_parent
3129 =0C38 8508740A 0C46 test bxsbx | jz nochld ifield to O
3130 =0¢3C 39471F cmp p_parentfbxlsax
3131 =003 75F4 0C3s jne nxtchld
3132 =0C41 89571t mov p_parentlbxlydx sfound a childy 0 its parent field
3133 =0(C44 LtBEF 0C35 jmps nxtchld
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3134
3135
3136
3137
313y
3139
3140
3141
3142
3143
3144
3145
3146
3147
2148
3149
3150
3151
3152
3153
31%4
315
3136
3157
3154
3199
3160
3101
3162
3163
3164
3105
3166
3161
3168
3169
3170
3141
3172
3173
31144
3175
3176
3141
311714
3179
3180
3141
3182
31u3
3lu4
318%
3186

[T L T T T T2 | L [ LB | (O 1

[
o~
-+
c

0CAS

oL
0CAC

NCAD

SOURCES kTMenuBO

035906
cBFAF4

bis1 L6800
F747068000
1411
816106 TFFF
885F1E
85DR7405
814F 060008

26C56061000FE
692705
£B824F4

bB4906
E8BADF 4
£8c201
BB4906
£8C3r4

B34106
EBIEF 4
C606400601

885906
EB893F 4

B934a00
LBFEF3
68LE6800
L6470404
E9BSFT

497405

33)r88L8
c3

892300

0146

0L65

oce6s

0098
0127
0ESF

0146

01217

0127

0098

045A

0CAD

nochld:
nov bxjyoffset thrd_spb
call unsync_entry

mov bxsrlr
tost p_flaglbxlspf_ctlc
jz term_rl

and p_flaglbxlenot pf_ctic

nov bxsp_parentlbx]

test bxybx 1 jz term_rl
or p_flaglbxldypf_childabort

term_rls
mov u_error_modey0Ofeh
mov cxsf_bdosterm
call osif

aov bxyoffset q_spb
call sync_entry
call rlsmx

mov bxsoffset q_spb
call unsync_entry

mov bxsoffset mem_spb
call sync_entry
aov mem_chtyl

mov bxjsoffset thrd_spb
call sync_entry

mov cxyf_freeall

call osif

mov bxsrlr

mov p_sta*(bxlsps_term
jmp dsptch

term_arrs

entrys

.. @

after call to ABT_CHK:
dec cx 1 jz term_errl

xor bxsbx ! mov cxpbx
ret

term_errl?
mov cxse_pd_hoterm

iset parent®s child abort flag
:if tarminating process”s
sCTL_C flag i1s ony fey we are
sterninating from an abort spec
sor control C

scall BDJUS termination

irelease all MXqueues

sget ownership of MEM

skeep MEM from freeing
ithe MEM_SPB

sget the MEM sync BEFORE
sthe THRD sync to avoid
tdeadlock

sfree all memory except
sload stack and UDA
sdispatcher does rest of
stermination

CX=1 then can“t terminate because KEEP or SYS flag
CX=0ffffh TEMPKEEP ons CTLC turned on

called from TERMINATE_ENTRY and ABORT_SPEC_ENTRY

STLMPKEEP and CTLC flag on
sand process will terminate

sitselfy or needs CTLC information

tcouldn®t term because of
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LP/# ASMBA 1.1 SIURCE: RTH.A86 PAGE 71
314817
31y =0CBU BBFFFFCI nov ux,0ffffn | ret " $SYS or KEEP flagss
3189 = sCTILC is off
3130 =
3191 = j====z===z=z======z
3192 = avort_spec_entrys iAbort the specified process
3193 = s========z=z==zz==z
3194 = H entry: DX = address of APB in the caller®s U_WRKSEG
319% = H exfits BX = 0 if successy 0OrFirFH if failure
3196 = H tX = 0" - 9 error code if failure
3191 =
3198 = 3 Set up the specified PD for termination when it is next in contexte
3199 = ¢ If the running PD is the same as the PD) to abort, we can just use
3200 = ¢ the terminate entry point. Otherwise we use the Abort Parameter flock
3201 = s to find it. Tf it cannot be founds name and console must both match,
3202 = + the abort failss If the TEMPKEEP flag is ony set the CTLC flag 1
3203 = s and return, If the KEEP flag is on and not the TEMPKEEP flag, ;
3204 = s then fail. H
320% = 2 If the terminate code in 0L on entry, is not Offh 0] .
206 = s and the 5YS flag is on in the PD to be aborted, then fail. COPYMGHT©198L19§h1983
j2or = ; The PD is taken off the list it is attached to via its link field. DIGITAL RESEARCH
3208 = i The terminating PD“s priority 1s set to ABT_PRIUR, P.O BOX 579
3209 = i and the address of TERMINATE: is put on top of its UDA stacke N .
3210 = s This forces the terminating process to run next (it has the PAC‘HC GROVE, CA 93950
3211 = + best priority in the system) and for it to resume execution
3212 = 3 at TERMINATES on returning from the dispatcher. SER. #
3213 =
3214 =004 52 push dx
321% =0CBS BE5906 mov bxsoffset thrd_spb 3 get ownership of thread
3216 =0CBB EBLHOF4& 0127 call sync_entry 3 while searchiag
3217 =0CRR 5E pop si s U_NRKSEGSSI->APB
3218 =
3219 =0CRC 1E26BEL1E2F00 push ds | mov dssu_wrkseg
3220 =0CC2 8RLC mov bxgapb_pdlsi] 3 get PD adr to abort
3221 =0LC4 ©R4eCN2 mov cxgapb_termlsi] i get termlnation/memnfree code
3222 =0CCT B8A5404 mov ahgapb_cnslsil i console from APB
3223 =0CCA 1F pop ds
3224 =0CCb 51 push cx 3 save termination code
3225 =0CCC 85087406 0cne test bxybx | jz abt_findit 3 got a PD IDy but not verified
3226 =0CDO k81CO1 NDEF call find_pdthrd 3 find {1t on thread
32271 =0LD3 51 push cx ¢ save return code
32¢8  =00D4 tBOA 0CEO jmps abt_ynsync .
3229 = .
3230 = abt_findits
3251 =0(D6 832206 add dxsoffset apb_pdname i get adr of named PD
32342 =0C09 387000 mov bxsoffset thrdrt - p_thread 3 find it on thread
3233 =00LDC £8FDOO nDdce call findpdnc 3 look for PD name and console match
3254 =0CDfF 51 push cx $ save retyrn code
3235 = abt_unsyncs
3236 =0CEO 53 push bx s+ BX=PD if found
3237 =0CE1 885906 mov bxsoffset thrd_spbd
3238 =0CF4 LB85FF4 0146 call unsync_entry

3239 =0CET %B pop bx
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3240
3241
3242
32432
3244
3245
3246
3247
3248
3249
3250
3251
32%2
3253
3254
3255
3256
3257
3254
3259
3260
3201
3262
3263
3264
3265
3266
3261
3264
3269
3210
3211
32712
3213
3214
3215
3216
3217
3278
321719
3240
3281
3282
3243
3284
3285
3286
3281
32488
3289
3290
3291
3292

=0NCty
0CEY

DoA

L L T L I O L | O T I | T L N [ T L LI T L e

=0

L]

1]
<
[~
—
—

[ LT T A ]

0D sC
=003t
=0042

SOuURCES

59
€366

5A
416800
33C3
1503
E915FF

C6062206FF

8147068000
£83501
£305

£82101
£893

8A5704
360088FA

03FF
2EFFI5590D

" EBOEO1

£335
C636220600
L6470520

06

8L4710
JEFEODD
2689361C00
268C061E00
26CT704170C

33C0
Z6A34€E00
26C6061800

RTHe ald5

nos51

0CF6
ncos

0L39
000A

0c29
0CAS

029

nns2

00

PO

cx

Jcxz abt_errl

pOD
hov
cmp
jne

ix

axsrir
dxsbx
abt_notus

jmp terminate_entry

abt_notuss

abt_ok:

mov

indispstrue

spushf § cli

or p_flaglbxly,pf_ctlc
call abt_chk
jcxz abt_ok

spopf

call ok_disp

jmps term_err

- 0 B8 By @8 ws

mov
mov

add

back into contexte.
its statusy
to terpinate.

dlsp_statlbx]
dhsy 0 | mov di,dx

di s di

call cstabort_tabldil
ipopf
call ok_disp

jcxz abt_err2
mov inaispyfalse
mov p_priorCbx)yabt_prior

push es

mov
nov
B0V
mowv
mov

xor
nowv
mov

essp_udalbx]
sis(ulen=-2)
u_spysi
u_ssses

axygax
u_flag_savjax
u_inintyfalse

*s ws w0 we

®s o @r we we

- @0

L 1]

. ®e e 0o

. ws ws w0

e s @t B0 W e

3 CX=0 if no PD found

PAGE 72

successfully found PD

DX = terminate code

we are aborting ourselves
Jjump to TEXKMINATE_ENIRY

stop dispatching
do not let process or another

COPYR.CHT © 1981, 1982, 1983
DhsilAL RESEARCH
P.0. BOX 579
PACIFiC GROVE, CA 93350

SER. #

process (NO_ABIRT_SPEC) change the
flags while testing and acting on them.
ok to abort this PD ?

can’t abort it - return

The interrupt window above may be lessened if the TERMINATE_ENTRY
code s moved to the dispatcher and the status is set to PS_TERM.
Turniny interrupts back on, the aborting process could conme
Before turning on TEMPKEEP it would check

if it is PS_TERM, then it goes to the dispatcher

this process will be aborted
call abort function based 6n status

find via p_link and take PD off its list

process can“t come back into context
so interrupts are ok

couldn“t find PD on list by indicated
by P_STAT

set to low priority

save culling process” UDA
UDA of PD being aborted
reset stack to taop of UDA

esilsilyoffset terminate

TERMINATES will be executed when
terminating process comes back into
context

on exit from dispatcher interrunts
will be off

return into context with a RET andg
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3493
3294
32495
3296
3291
3298
3299
3300
3301

3302
3303
3304
330%
3306
330¢
3308
3304
3310
3311

31312
3313
3314
331¢
3316
3317
3318
3319
3320
3321

33¢2
3323
3324
3324
3326
3321
3328
3329
3330
33N

3332
3333
3334
333%
3336
3331
3338
3339
3340
3341

3342
3343
3344
3345

Wwonwonon

LI L I I TR TR H

NUTET W

7
£85200
3308

EIFFF6

5A

591400
SREFFF
c3

6F0D
10D
8A0N
TEO0D
A300D
6F0)
1E00
T1€E0D
AFON
160D
T€E0D

0016

B8F6800
c36CO0
€302
LB4F

NF6CO0
£B45

RTi4s AB6

once

0450

NE01
0079
nDC3

0DC3

not an IRET
tS=calling PD"s UDA

. o

pop as
call aot_putdrl

xor bxybx indicate sucess

[ — — —— S S e

PAGE 73

£ ]
jmp pdisp + force abort to happen before we raturn
# since terminating process has better
s priority
abt_errls
pop dx 3 throw out terpination code
abt_err2s
mov Cxse_ho_pdname 3 set TERM_ERR for other returns
mov bLxys OFFffh
ret

The foloying are the abort handlers for a specific PD statuse.
These labels are entered in the abort_tab(le) in the RTM data
Interrupts assumed off,

For all of the followings

entrys dX = PD addr to be aborted
AH = cons
exits CX=0 {f error

8X preserved

abort_spacified process jump table

@ Bs B s @5 G0 €0 we St we B

¢ Status

abort_tab dw abtrun § 0 = ready list root

dw abtslp 3 1 = poll

dw abtdly § 2 = delay

dw abtslp 3§ 3 = swap

dw abttrm § 4 = term

dw abtrun § 5 = sleep

dan abtslp § 6 = dgq

dw abtslp $ 7 = ngq

dw abtflg § 8 = flagwalt

dw abtslp §$ 9 = ciowait

dw abtslp § 10 = sync
abt_tablen equ offset $§ - offset abort_tapn

¢ Un ready list root or dispatcher ready list

mov dis(offset rir)
call find_pd
jcxz abtr_drl
jmps snip_it
abtr_drls H
mov digs(offset drl)
jmps abt_common

= p_link

wasn’t on rlr,
- plink

try drl

qareae

COPYRIGHT © 1981, 1982, 1383
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CP/M ASME6 1.1 SIURCES RTMLAR0 PAGE T4

3346

334l = abtslps

3348 = g ———-

3349 = i Un list indicated dy u_dparam

3350 = s Noteld a PO in the SY_NEXT field will not be found

3351 = s and cannot be terminated. Usually the PD has fERPKEEP on N
3352 = s so it naver gets this far. COPYRGHT©1981.1982.1983
3353 = , DiGITAL RESEARCH
3354 =007c 063c¢4710 push ©s | mov esyp_udalbx] P 0 BOX579
3254  =00B2 2688300000 mov disu_dparam - U
3356 =0087 0TEB39 ouC3 pop es | jmps abt_common PACIFiC GROVE, CA 93950
33v7 =

3358 = abtdly: SER.#
3359 = §m————

3360 =008A GLF6A00 mov ulsoffset dlr - p_link

3361 =0U8D cB7100 0E01 call find_pd

3362 =0090 t338 npco jcxz abt_tab_err

3364 =0092 BR34 mov sisp_link[Lsild ¢ Fix wait field in next PD on dlr

3364 =0U94 85F6 test sigsi

3365 =0D96 1409 0onA1l jz ad_nofix ¢ Are there more PDs after the one

3366 =0098 8R541A mov dxyp_waitlfsi] s being aborted on the DLR ?2

3367 =009B 035712 add dxsp_waitlbx] ¢+ Add walt of aborting PD

3368 =0D9E 39541A mov p_waltlsil,dx 3 New value In next PD on dlr

3309 = ad_nofix?

3370 =0DFL EB2S 00C8 jmps snip_tt

3311 =

33412 = abttras

3313 = gmm———

3374 =0DA3 (606220600 mov indisp,false

3375 =00A8 EBASF6 0450 call pdisp s we are terminating already

3376 =00DAB 33CH9 XOP CXpCX ¢ make sure termination completes

33717 =0DAD EB1E 00CD jmps abt_tab_err ¢ before returning error

338 =

3379 = abtflgs

3380 = g

3381 =00D8F 33C9 XOPF CXgCX

3342 =0081 26893F0000 . mov disu_dparam 3 flag PD field asleep on

33863 =00B6 3R1D cmp bxy,Ladil ¢ if interrupts are allowed

3344 =0DBY 7508 opLe jne aflg_err ¢ in this codey check DRL

338% =0DRA rfF4502 inc flg_ignoretdil 3 and RLR if not in flags

3386 =008D LTOSFFFF mov flg_pdCdil,flag_off

33347 =0DC1 41 inc cx

3388 = aflg_errs

3389 =00C2 C3 ret

3390 =

3391 = abt_common:

3392 = e ———

3394 =0DC3 £83B00L305 oLn call find_pd 1 jcxz abt_tab_err

3394 = simps snip_it

3395 =

3396 = snip_fts3

3391 = =

3398 = 3 Take PD out of linked list of PDs
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3399
3400
3401
34062
3403
3404
3405
3406
3407
3408
3409
2410
3411
3412
34113
3414
3419
3416
3411
3418
3419
3420
3421
3422
3423
2444
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
34,8
3439
3440
3441
3442
3443
3444
3445
3446
34417
34438
3449
3450
3451

nouonon

onces
0ncA
oucc

"

0ucy

L L | T N I A (N {1 N 1 N 1 N L [ [ ]

SOURCES KTMLAB6

8317
4915
C3

C3

9CFA
88166C00
8917
891E6C00
Inc3

33C9

50
EREBFD
58
£303
33C9
Cc3

06CY

00ES

386720
1571
41C3

0DDE

——

H antrys 3X = PD beiny snipad out
H UI = offset of previous PD or offset of root
mov axyp_link(bx] ? DX = next link
mov p_linkl{did,dx
ret s CX<>0
abt_tab_err?
; ———————————
rat : Cx =0

- we we

abt_putdrl?

s+ Puts PU on DRL
H entry?
H axitsd

X =

pushf | cli
nov dxydrl

tnd of abort_tadb(le) functions

PD to insert

8X preserved

mov p_linklbxJedx

mov drlsbx

popf 1 ret

s Utility

findpdnce

: ————————

3 Find PD

H entryd BX =
H DX =
i AH =
H

H exits yx =
¢ cx =

XOor CxgCx
nxt_pdnanmes

routines for abort entry point

by name and consolesy via thread liste.

offset of thread list root
adr of name in u_wrkseg
console number

- p_thread

ownership of thread sync

PO
0 failure

=] [ | f———

PAGE 75

- p_link,

Py [ ] ey ——
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push ax ? save console number

call findpdname_entry .

pop ax

jcxz fnc_found_one s CX = 0 is success from findpdname
XOF CXjsCX
ret CX = 0 is failure from this routine

fnc_found_onel

cmp p_cnsCbxly ah

found PD w/ same name
chk for same console #

jinz nxt_pdname

inc cx 1 ret

¢ Success
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3452

3453 =

3454 = find_pdthrd:

345 = g

3456 = 3 Find P) on thread list

3451 = H entry: 43X = PD address we want

3458 = H ownership of thread sync

34%9 = H exfts LX = 0 §{f not found

3460 = H 3X prserved

3461 =

3462 =0DFr 33C9 XOPr CXyCX .
3463 =O00F1 EFT000 nov disoffset thrdrt - p_thread COPYR:GHT o 1931, 1982, 1983
3464 = fp_nexts DIGITAL RESEARCH
3405 =0DF4 8HTD02 nov disp_thraadldi)

3466 =0DFI 85FF test Jdi,di P.0. BOX 579
3460 =0DF9 7405 0:00 jz fp_err PACIFIC GROVE, CA 93950
3468 =00FbL 330F cmp bxpdi

3459  =00F) T5F5 00F 4 jne fp_next SER. #
3440 =0DFF 41 inc cx

3471 = fp_errs

34712 =0t00 L3 ret

3413 =

3414 =

3475 = find_pds3

3416 = pom

3411 = ¢+ Find PD through link fieldy, interrupts assumed off !
3478 = H entry: HX = PD address

3409 = H DI = offset of 1list root - p_link

3480 = . H exits 8X = S{ = PD address

36481 = - H 0T = Previous PD

34y2 = H LX = 0 if failure

3483 =

3454 =0c01 8935 mov siy.p_linklLdil

348% =0:03 33C9 XOr CXypCX

3406 = fpd_nxt_pd3

34871 =0cdY U85F5 test siysi ¢ SI could be zero to start

3488 =0c07 7408 0E14 jz fpd_not_found

3439 =0c09 38F3 cmp sisbx ¢ Are addresses the same ?

3490 =0c0b 1406 0E13 jz fpd_found

3491 = ftpd_nxt_lnks3

34492 =0c0D JLFE mov digsi ¢ Save previous link

3493 =0:0r 8834 mov sisp_link[sil

3494 =0cll cBF2 0E0S jmps fpd_nxt_pd

3445 = fpd_found:

3496 =0cl13 41 inc cx

3491 = fpd_not_founds

3498 =0s14 L3 ret

3499 =

3500 = fflgpds

3501 = g ——==-

350¢ = H Find offset into flag table of ¥lag waiting PD

3503 = H entrys 8X = PD

3504 = H exits DI = offset in RTM data of flag
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3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
35¢6
3521
3528
3529
3530
3531
3532
3533
3534
3535
35136
35317
3538
3539
3540
3541
3542
3543
3544
3544
3546
3541
3548
3549
3550
3551
3552
3553
3554
35%%
3556
3591

n
0Lty
0

0:29

S o
o
w N
(VeI 43

0E£3s

0c38

c39
L3p

o C

SIURCES

BAOE4L00
32ED
8835600

3A10
7405
83C703
E2FT

C3

(606220600
833£6C0000
7403
EB1BF6

c3

3309
8R4706

AS0D027406
ongooc

49

ERL2

A902007509

KTH.hB6

03y
0450

DE4Y

0e58

0ES57

CC = 0 if failure
UX preserved

Y

nov clynflaqs
xor chycn
mov disflagys
ffp_nxt_f1lgs : .
cmp bxeflg_pdluil s assume legal flag
jz ffp_pdfound
add disflglen
loop ffp_nxt_flg
ffp_pdfound:
ret CX is 0 at end of loop instr
CX ¢> 0 if found

. @

[ ) [~ S— 1 [} .

PAGE 77
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ok _disp?
; .......
mov indispyfalse
cmp drl,0
jz od_ret
call pdisp
od_ret?
ret
abt_chks3
e
H Check different PD flags for terminate or abort
H CTLC flag is on if called from ABORT_SPEC
H entry? BX = PD to possibly abort
H DL = termination code
H interrupts off if called from ABORVT_SPEC
H exits CX = 00000H 1f ok to abort
H 000014 IF NOT OK TO ABORT
H OFFFFH 1F TEMPKEEP
H BX = PD as on entry
H interrupts unchanged
KO CxsCX
mov axsp_flaglbx] $AX = PD flags
itest TEMPKEEP first
sfor signaling KEEP process
$to terminate i.e.y the TNP
swhile in the CLI1
test axspf_taompkeap | jz ac_keep
or axypf_ctlc ssignal control C
dec cx itemp keep return
jmps ac_ret
ac_keep?

test axspf_keep | jnz ac_no
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3558
3559
3560
3561
3562
35673
3564
3565
3566
3561
3568
3569
3510
3511
3512
3573
3514
3575
3516
3511
35748
3519
3550
3541
3542
3543
3584
3989
35486
3587
3548
3549
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
2602
3603
3604
3605
3606
3607
3608
3609
3610

(PP — _— W ,

0c4e
0L52

NesT
NcHA

L O T | T T N | £ U | T L T S (A O PN L I [ T 1 I 11

i
=]
m
o
(=]

W o onowou

[
[ag
=
o

SOURCE:

FEC2740C
A901007407

¢5TFFF
41

894706

L3

8B1E6800
BET400

4834

85F 6

1420
F144040100
1473
3R5C1A
15¢tE

96
3300
50
BAD4
898800
1E
1617
£811F2
1F
5858
£BD3

. C3

RTMen36

0c5E
[

0098

0ESF

inc dl ! jz ac_ok
test axypf_sys | jz ac_ok
ac_nos
and axynot pf_ctic
inc cx
ac_ret:
mov p_flaglbxlyax
ac_ok?
ret

Wa own tha
none

entrys
exit?$

. wr ®¢ W

s et s

mov bx,rlr
pushf 1 cli

-

nov sis(offset qlr)-q_link

rm_nxts

mov sisq_linkCsil

test sigsi

jz rm_done

test g_flagsCsilyqf_mx
jz rm_nxt
cmp bxsq_buflsi]
jne rm_nxt

popf
push si
XO0r axgax
push ax
mov dxssp
mov cxyf_gurite
push ds
push ss | pop ds
call osif
pop ds
pop ax ! pop ax
jmps rlsmx

.

rm_dones
H popf
ret

snot KEtEPy test SYS
sit DL = Offh -> ok to teralnate

PAGE 78

iDLK>0ffh & not sys-> ok to terminate

sturn off ctlc
sLX=1y can”t terminate

shew flags if no termination

Release all MX queues owned by the terminating process
called only from TERMINATVE_ENTRY
Queue SYNC

o guard against queue deletess and to make interrypt
windows are smallery, we start over from the beginning of
QLR after we write to an MXqueue that we omne

sBX=running process

$SI=UD currently checking .
send of list 2?2

sis it an MX queue ?
sdo we own it ?

sallow interrupts
iput 2-word QPB on stack

tsave DS
$DS=SS

srestore DS

sthrow out 2-word QP8

istart over from

stop of queue list

#a queue could have been
tdeleted while we were writing
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3611

PAGE 79
361¢
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36173

3614 = ejact | include patch.cod

3615 = EFEFCESEFEFEHSEF R AR EF ARSI RE R PR AR TR KRNI PR KRS R KA O R E K

3616 = s ¥

3617 = HES PATCn ARLA -- 128 bytes lona

3618 = HES

3619 = S EFRB SR EFERFF IR N TR R IR ERC ST EE XA FCR SR KSR RESRE X &S

362 =

3621 = patch?

3622 =0c¢80 9N9090903090 nop | nop | nop | nop | nop | nop 300-0f i ® 19§

3623 =0£93 903090909090 nop ¢ nop | nop 1 nop | nop ! nop COPYRuG‘HIol%l, 1982, 1983

3624  =0c99 90909090 nop 1 nop 1| nop 1§ nop DIGITAL RESEARCH

3252 - ‘90 309090909090 nop ! nop I nop | nop | nop ! no s10-1¢ ' P.0. BOX 579
=0z E p P 4] » P P ’ - -

3621 =0:A3 909090909090 nop 1 nop I nob 1 nop I nop I nop PACIFIC GROVE, CA 93350

3628 =0tA9 90909090 op | nop § nop I nop

5630  =0cAD Y03090909090 nop § nop §| nop ! nop ! nop | nop 320-2F

3631 =CtB3 909030909090 nop §f nop | nop | nop 1 hop | nop

3632 =DnERY 90909090 nop | nop 1| nop 1 nop

3633 =

3634 =030 909090909090 nop § nop | nop | nop I nop | nop $30-3Ff

3635 =0zC3 909090909090 nop 1| nop § nop ! nop | nop ! nop

3636 =0:.C9 90909090 nop 1§ nop | nop | nop

3631 =

3638  =NcCH 909090909090 nop | nop 1 nop | nop | nop § nop F40-4f

3659 =0:D3 903090909090 nop § nop | nop | nop | nop ! nop

3640 =009 90909090 nop | nop § nop | nop

3641 =

3642 =000 909090909090 nop § nop 1 nop 1 nop ! nop I nop 350-5F¢

3643 =0LE3 909090909090 nop § nop 1| nop | nop | nop | nop

36494 =0ct9 90909090 nop § nop 1 nop I nop

3645 =

3646 =0LED 909090909090 nop | nop | nop | nop I nop I nop 60-6f

3647 =0tF3 909090909090 nop | nop | nop | nop I nop | nop :

3648 =05F9 90909090 nop § nop | nop | nop

3649 =

3650 =0cfFD 909090909090 nop | nop § nop | nop ! nop | nop $70-7fF

3651 =0F03 909090909090 nop ! nop § nop I nop | nop ! nop

3652 =019 909095050 nop 1 nop 1 nop | nop

3623 =

3654
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3655
3656
3651
3658
3659
3660
2661
3662
3603
3604
3665
3666
36061
3668
3669
3610
3611
3612
36143
36174
3675
3616
3617
36714
3649
3680
36481
36482

L (I | [ 1 S T | R TR T T ]

5

5

LR

C

E

RTM. 4806

ejact 1

SRXBEFFRNFFEFFFFIRFE LIS FEIEFIEFFEFEBXENETRSRERNEFREEEE KX

R

+% Interrupt Vectors -

HE vactors, set the Data Segsment Ragister to 0
HE and usa the following variablese.
¥

TEFXTLELEEFFERETEE IR EIEFFEETXRCTGSEEXTEEEEBEEEEXEESER

JSEG

i_divide_ip
i_divide_cs
i_trace_ip
i_trace_cs
i_nomask_ip
i_nomask_cs
i_break_ip
i_break_cs
i_ovrfluw_ip
i_ovrflu_cs
i_interrupts
i_os_ip
i_os_cs
i_debug_ip
i_devuy_cs

include vece fmt

rw
rw
rw
ru
rw
rw
rw
rw
rw
rw
rw
rnm
re
rw
ruw

P b s et PN G pg et P s b ek s ped e

to fiddle with the

int

int

int

int

int

(osint-5)¢2)

COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, LA 9335J
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3643
3654
36085
3686
3681
3688
3689
36490
3691
3692
36493
3694
3695
3696
3691
3698
3699
3700
3701
3162
3703
3104
3705
3706
3107
3708
3709
3710
3711
31712
3713
3714
3715
3716
3717
3718
3719
3720
3721
372
3723
3724
372%
372¢
3727
3128
3749
3730
3731
3732
3733
3734
3735

L L T O T T T 1 I T | I O 11

0060

muwon

oo h opn
S
=
>
(=]

STURCFS RTH.ABS

HEd
HEZ
R
' ¥
¢ ¥
R
HES
HES
s ¥
HE 4

2jaect | include udae.fmt
PEFEC R LI X FFUSHFE S AT R AR IF G R R AU ER RO R R IR R R C R FR G E SR EG RS

Jser Jata Area

- The User Data Area is an

cxtension of the process descriptor but it
travals with the useres
that is needed only while in context.

[t contains info

dhile in the operating systemsy The Fxtra
segiment reygister points to the beginning
of the User Data Area.

R T I I E R RS R R R R S R R R R R S R RS L S R 2 R 2 2 2 2 2

ud_insys

u_dparan
H
u_dma_of
y_dma_se
u_func
u_search
u_search
y_search
u_dcnt
u_dblk
u_error _
u_mult_c
u_df_pas
u_pd_cnt
uda_ovl_

u_in_int
u_sp
u_ss
u_ax
u_bx
u_Ccx
u_dx
u_di
u_si
u_bp
u_wrkseg
y_retseg
u_ds_sav
u_stack_

equ

esag

or 0
re

60h

1

this araa overlays part

st ra
3 rad
rb
1 rb
a rw
abase rw
rw
rw
mo de rb
nt rb
sword rb
rb
len equ

1

- - S

(offset

end of overlay area

rb
rw
rw
rw
re
rw
rw
rw
rw
rw
rw
ru
rw
sp rw

b e e bt D et pn B s b o

$ arg to dispatch

of BDOS

¢ BDDS dma offset

3 60D0S dma segment
3 actual function number
¢ BDDS search length

¢ BDOS search FCB offset
3 BDOS search user®s segment
s BDOS directory count

¢ PDOS directory block ¥
s B8D0S error mode

s BDOS multi-sector count
¢ BDOS default password

? BDOS process count
$)-(offset u_dma_ofst)

¢ save register area

curr seg addr of buf
usr kS return

\

usr stack segment

PAGE 82
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3136
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
T4y
3749
3T50
3751
3742
37153
3754
3155
3756
3151
3748
3759
37060
3761

=0u30o
=0038
=0040
=0044
=004C
=004t
=0050
=005,
=0J54
=0056
=005y
=0054
=005C
=005¢L
=0060

=0064
0056

LI T B T T}

SIURCES

RTM. A86

y_stuck _ss
u_lvectors
u_unused
u_ivectors?
U_=2s_sav
u_flaj_sav

u_initcs
u_initds
u_inites
u_initss
U_Os_ip
u_os_cs
u_debug_ip
u_debug_cs
u_insys
uy_stat_sav
u_concch
u_lstcch
u_delim

ory
u_8087

rw
rw
rw
rw
rw
rw

L]
rw
rw
rw
rw
rm
rw
rw

rb
ra
rw
rb

ulen
rw

et S N

b ot st ekt P e et et e e

*>
-~

.t ws 62 0 ws @0

..

.

s es ©0 O w

PAGE 83

usr stack pointer
save Int N,1

save int 3,4
> Used during interrupts
7/

COPYRIGHT ® 1981, 1982, 1383
DIGITAL RESEARCH
P.0. BOX 573
PACIFIC GROVE, CA 52779

SER. #

0.S. vec save
RTS4Dabuyg Vector Save

# times through user_entry
used during interrupts
default console”s CCB addr
default list devices CCB addr
delimiter for user function 9

8087 save area
see dispatchery loader and terainate



CP/M nSb6 1e1 SCURCES RTHLABS PAGE 84

3102

3763 = eject | include sysdat.dat

3764 = R N I s e i i ImnnT

365 = H

3166 = HE Systenm Data Area

3761 = i*

5768 = BRI e Y e Y S L s s I I

1769 = COPYR:GHT @ 1921, 1982, 1983
s = “Sto DIGITAL RESEARCH
311 = org tch

3112 = sdev_ver P. 0. BOX 579
371713 =000C 06 db 6 sdevelopment system data version i [t '
3114 = $SYSDAT.CON has 16 byte code segment PACW“:G“OVE'LAQ%QSO
311y =

3116 = 0SLG SER ¥
31171 = ory 0

3718 =

3Tty = H

3780 = sThis data is initialized by GENCCPM

37481 = H

3182 =

3783 = iModule Table - contains the FAR CALL addresses

3784 = H of each module for their initialization

3Ty = H and entry routinese.

3136 = H

31871 = H Rl Sttt St Tl S S Y

3788 = H 1 entry ] initialize |

3749 = : L R et e S e, Ty

3790 = H

3791 = H entry init

3792 = s mme—- ———

37193 =

37194 = 0000 module_table equ dword ptr (offset §)

379 = 0000 supmod equ (offset $)

3196 =0000 030000000000 dw 350, 0,0 Y4

3791 0000

3798 =

3799 = 0008 ; rtmmod aqu (offset $)

3800 =000y 030000000000 dw 390, 0,0 SRTM

3801 onoo

3802 =

3803 = 0010 memmod equ (offset $)

3804 =0010 030000000000 dn 390, 050 H ]

380% 0000

3806 =

38071 = 0018 ciomod equ (offset $)

38u8 =0018 030000000000 dw 350, 0,0 sCI0

3809 0000

jglo =

381t = 0020 bdosmod equ (offset $)

3812 =0020 030000000000 dw 390y 0,0 s 3D0S

3813 00J0

3814 =



CP/M aSib6 1.1 SOURCES RTM.ABO PAGE 85
3815 .
3916 = Nieg xiosmod equ (otfset %)
38117 =0u28 030C3000000C uw OCO3He 0y 9C0CH,0 sXIODS
381y anron
3819 =
3820 = 0020 ‘ netmod e3u (offset %)
38c1  =0030 03300C000000 dw 350, 050 SNET
3822 0000
3823 = *
38c4 = 0038 dispatcher equ (offset %)
382% =0038 00000000 dw 0,0 sfar dispatcher (does IRET)
3826 =
38T = 003C rtin_pdisp equ (offset %) _
3828  =003C 060000000 da 0,0 sfar dispatcher (does RETF) CCD)M ng 10 v.)
TR COPYRIGHT o 1931, 1982, 1983
3830 = s+ location in memory of MP/N-86 or CCP/M-85 DIGITAL RESEARCH
3831 = *
3832 =0040 0810 ossey dw 1008h $1st parag. of MP/M-86 or CCP/M P.0. BOX 573
3833 =0042 0000 rspseg du 9 ssegment of first RSP ’ - k
3834 =0644 0000 endseg dw 0 t1st puruge cutside of MP/M or CLP/M PACIFIC GROVE' CA 92950
3835 = -
3836 =0046 3F module_map db 03fh ¢bit map of modules that exist SER. # cc } L*
3851 = f # in this system. low order bit
3838 = s corresponds to 1lst module in
3839 = $ module table. I[f bit is onythen
3840 = 3 module exists,
3841 =
3842 = s some answers to GENCCPM guestions
3843 =
3844  =0047 G4 ncns db 4 i# system console devices
3845 =0048 01 nlst db 1 i¥ systea list devices
3846 =0049 05 ncchb db 5 :¥ character control blocks
3847 =004A 20 nflags db 20h + ¥ flags
3848  =0048 01 srchdisk db 1 ssystem disk
3849 =004C 0040 mmp dw 04000h 3Max Memory per process
3850 =004c 00 nslaves db 0 sNumbar of network requestors
3851 =004~ 00 dayfile db 0 sif O0ffhydisplay command info
3852 =000 01 tempdisk db 1 sTemporary disk
3853 =0051 3C tickspersec ab 60 sNumber of ticks per second
3854 =
8Ly = ¢+ data lists created by GENCCPHM
3844 =
3857 =0052 0000 free_root dw 0 $locked unused list
3858  =0054 0000 ccb dw 0 s addr. Console Ctrl Blk VTable
3859  =0u56 0060 flags dw 0 $addr. Flag Table
3860 =00%8 2000 mdul duw 020h sMem descre. Unused List
3861 =005A 0000 mfl dw 0 s Memory fFree List
3862 =005(C 1400 pul dw 014h $Proc. descr. Unused List
3863 =005¢ 2000 qul du 020h +QC3 Unuysed List
3864 = s MAU for queue buffer info
3865 =0060 0000 gmau dw 0 slink
3866 =0062 0000 dw 0 sstart seyment

IB6T  =0064 0004 dw 400h s length



CP/M ASMBE 1a1  SOURCES RTM.A86 PAGE 86

1808
3869 =0066 000D dw 0 splist
grn =
v 3811 = H
3812 = sThis data is initializea at Assambly tiame
3813 = H
3814 = N
3815 =006 1704 ' rlr du initpd 3Ready List Koot COPYR GHT o 1381, 1982, 1983
3876 =C0O6A U000 dlr dw 0 sDelay List Koot DIGITAL RESEARCH
384T  =00£L 0000 drl dw 0 iDispatcher Ready List P. 0. BOX 579
3818 =0uot 0000 plr dw 0 sPoll List Root o
3879 =007C 0009 scl dw 0 iShared Code List PACIFIC GROVE, CA 93350
3880 =0072 17104 thrdrt duw initpd $Process Thread Root
3881 =0074 9401 qlr dw mxloadqds Queue List Root SER. #
3882 =0076 U000 nal dw 0 sMemory 2lloc List
3883 =
3834 = i Version Information
380 =
3886 =C0678 0GLODI varsion dw unknown jaddr. version str in SUP code segment
3841 = iset by GENCCPM Lf CCP/M
j848 = if mpm
3889 = bvarnum In 01130h $MPMN-86 w/BDOS v3.0
3890 = osvernum dw 01121h $MPH-06 V2.1
38691 = endif
38Y2 =
3893 = if ccpm
38y4 =007A 3114 bvernum dw 01431h CCP/M w/8D0S 3.1
3895 =007C 2014 osvernum dw 01420h 3CCP/M V2.0
389¢ = endif
3847 =
3498 = s+ Time of Day Structure
3899 =
3900 =007t tod rw 0
39u1 =00Tc TL05 tod_day dw 067EH sday since 171778 (09 Jul 82)
3902 =0080 12 tod_hr db 12h shour of day
3903 =0081 00 tod_min db 00h sminute of hour
3904 =0u82 00 tod_sec db 00h s second of minute
390% =
3906 = s info from X10S
3907 =
3908 =0083 00 ncondev db 0 +# console devs in XIOS
3969 =0084 00 nlstdav db 0 +# character devs in XIOS
3910 =008% 00 nciodev db 0 $# character ifo devices
3911 = 3 supported by XIOS.
3912 =0086 0000 lcb dw ] + dlist control block address
5913 =0088 0000 openvec dn 0 t open file vector
3914 =008a 20 lock_max db 20h s+ Max Locked Records/process
391% =0085 20 open_magx db 20h $ Max Open Files/process
3916 =008C 0000 ounersugy dn 0 t no one owns it initially
3917 =008t rw 1 v RESERVED
3918 =0090 FF cmod db Offh ? BDOS Compatibility
3919 =0091 00 n4p8087 db false 3 true 8087 exits
3920 = 3 (Numeric Data Processor)
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391

3922
39¢3
3924
39¢5
39%:6
3921
3928
2929
3930
3931

3937
39314
3954
393%
3930
3937
3934
3939
3940
3941

3942
3943
3944
3944
3946
3947
3948
3949
3950
3951

3952
3953
3954
3955
3956
3957
3954
3959
3960
39561

396¢
3963
3964
3965
3966
3967
3968
3969
3970
39711
3912
39713

N9922 00000000 ePP_intarcant

=03J%6 4106 slr
=009 000000000000

[TV
= H
= H
= H
= H
= 3
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= H
= ory
=0UAG 0002 sysent db
=00A2 0004 db
=004 0104 db
=0016 0001 db
=00A8 0001 db
=0U0AA 0404 db
=00AC 0504 db
=00AL 0001 db
=04n0 0001 dab
=00f2 0604 db
=0084 0704 db
=0086 0804 ab
=0038 0201 db
=008A 0005 db
=008C 0105 db
=009t 0205 db

du Dy 0  BDOS does a callf here
? to print error msgs,
¢ if second word is <> 0
dw offsat mem_spb § Sync List Root
dw 0505040 s RESERYE)

SYSENT Table - MP/H-86y CLP/M-B6 system function information

Ihe suparvisor calls the appropriate module
throujgh this table.

Low Byte High 3yte

L et ettt +
| function | flgsimodl
e e +
flas - 001h - network intercept

if ons the network module is called
firsty, on return, either the function
is called or it is considered complete
depending on the returne

wod ~ module number (0-15)

tunction- fynction to call within module

notes sup function 0 returns not the
implemented error code to the callery
and sup function 1 returns the illegal
function error code.

standard CPM-2 functions

func, module

((offset $) ¢ 1) and Offfeh

0, rta 3 O-system reset

0, cio H 1-conin

1, cio s 2-conout

0, sup ¢ 3-raw conin/aux in
0, sup ?  4-raw conout/aux oyt
4y cio s 5-list out

Sy cio 3 6-raw conio

Oy sup H 1-getiobyte

0y sup s B8-setiobyte

6y cio s 9-conwrite .
Ty cio 3 10-conread

8y cio s 1ll-constat

2y sup $ 12-get version

0y bdos 3 13-diskreset

1, bdos ¢ l4-diskselect

29 bdos 3 15-file open

PAGE BT
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3974

597% =00C0 0305 db 3y bdos ¢ 16-file close

3916 =0UC2 0405 db 4 bdos ¢ 17-search first

3911 =00C4 0505 db S» bdos ¢ 18-search next

39718 =00C6 0605 dt [ 1Y bdos s 19-file delete

3979 =00C6 0705 dh Ty Ldos 3 20-file read seq

3950 =00CA 0BG5 db 8y bdos ? 21-fila write segq

2981 =00CC 0305 db 9, bdos 3 22-file make

3982 =00Ct 0AOS5 db 10, bdos 3 23-file rename

3983  =00N0 0RO5 db 11, hdos 3 24-login vector COPYR:GHT © 1981, 1382, 1983
3984  =00Dz 0GOS db 12, bdos 3 25-get def disk ! !
3985 =0uD4 0NOS db 13, bdos i 26-set dma DIGITAL RESEARCH
3984 =00N6 0EO0S db 14, bdos H 2;~Qet alloc vector P.0. BOX 579
3957 =Nn0NB OFO0S db 15, bdos 3 <8-write protect

3988 =00UDAa 1005 db 16, bdos s 29-get r/0 vector PAC:HC GROVE. CA 93350
3989 =0uDC 1105 db 17, bdos 3 30-set file attre. QER -
3990  =00D& 1205 db 18, bdos s 3l-get disk parm block cbi
3991 =0vVEu 1305 db 19, bdos s 32-user code

3992 =00E2 1405 ab 20, bdos ¢ 33-file read random

3993 =00t4 1505 db 21, bdos s 34-file write random

3994 =00FL6 1605 db 22, bdas ¢ 35-file size

3995  =00k8 1735 db 23, bdos ? 36-set random record

3996 =00CA 1805 db 24, bdos 2 37-reset drive

3997 =00LC 1905 db 25, bdos ¢ 38-access darive

3998 =00Et 1A05 db 25, bdos 3 39-free drive

3999 =00F0 1805 db 27, bdos # 40-file write random w/zero fill

4000 =

4001 = sCPH-3 extensions

“002 =

4N03 =00F¢ 0N01 db Oy sup $ 41-Test and WNrite (NOT IMPLEMENTED)

4004 = ¢+ Would be BDOS func # 28

40u5 =00rF4 1CO05 db . 28, bdos s 42-Lock Record

4006 =00i/6 1DO0S db 29, bdos $ 43-Unlock Record

4007 =008 1E05 db 30, bdos 3 44-Set Multi-sector

4008 =00FA LFOS db 31, bdos 3 45-Set Bdos Error Mode

4009 =00FC 2005 ab 32, bdos s 46-Get Disk Free Space

4010 =00fc 0CO1 db 12, sup ? 47-Chain to Program

4011 = s In CP/M-86 RDDS func # 34

4012 =0100 <105 db 33, bdos t 48-Flush Buffers

4013 =0102 0101 db 1, sup 3 49-

4014 =

401y = sCPM-86 extensions

4016 = A

4017 =0104 0301 db 3 sup s 50-call xios

4018 =0106 2205 db 34, bdos 3 51-set dma base

4019 =0108 2305 db 35, bdos s 52-get dma

4020 =0104 0003 db 0, mem s 53-get max mem

4021 =010C 0103 db 1, men ¢ 54—-get abs max mem

4022 =010t 0203 db 2y mem s 55-alloc mem

4023 =0110 0303 db 3 mem 2 56-alloc abs menm

4024 =0112 0403 db 4y wem s 57-free menm

402% =0114 0503 db S mem s 58-free all menm

4026 =0116 0401 db 49 sup ? 59-load

— il o e e : _ e ‘ — — g g
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4027
4028
4U29
4030
4051
“«032
4033
4034
403%
4036
4037
4038
4039
4040
4041

4042
4043
4044
4045
4046
4047
4048
4049
4050
4051

4052
4053
4054
405%
4056
4057
4058
4059
4000
4061

4062
4063
4064
4065
4066
4067
4068
4069
4070
4071

4072
40173
4074
40715
4016
40717
4078
«079

[ T 1 L 1}

01:0
0122
n124
0126

1!

[T}

=N164
=0166
=0168
=N16A
=016C

STURCES

0101
0101
0101
0101

4007
4107
4207
4307
4407
4507

2405
2505
2605
<105
2805
2905
A0S
2805
2C05
0D01
0001
1904
1104
1B04%
1C04

KTH. 186

64,
65
66,
67,
58y
69,

sCP/M-3

36
37,
38,
19’
40, .
41,
42,
43,
44,
13,
0,
25,
26,
27,
23,

s+ HP/M functions

sup
Sup
sup
sup

sCP/NEY

net
net
net
net
net
net

60~
61—
62—
63—

@ b o

functions

b4—network login
65-network logoff
66-netaork send msg
67-network rcv msg
68-network status

69-get netyork contig addr

e ©0 B¢ we ws o

extehsions

bdos
bdos
bdos
bdos
bdos
bdos
odos
bdos
bdos
sup
sup
cio
cio
cio
cfo

mam
mem
mem
rta
rta
rtm
rtnm
rto
rtm
rtm
rtm
rtm
rtm
rtm
rtao
rtm
rta
rtm

98-Reset Alloc Vector
99-Truncate File
$100-Set Dir Label

s 101-Return Dir Label
s102-Read File XFCH
$103-Write File XFCB
$104-Set Date and Time
$105-Get Date and Time
+106-Set Default Password
s107-Return Serial Number
$108-(not implemented)
$109-Gat/Set Console Mode
$110-Get/Set Dutput Delimiter
s111-Print Rlock
+7112-Li{st fBlock

s128-mem req
$129-(same fuynction as 128)
$130-mem free
$131-poll device
$132-flag wait
$133-flag set

# 134-queue make

3 135-queue open
$136-queue delete

2+ 137-queue read
+138-conde. queue read
$139-queue write
$140-conde queue write
$l14l-delay
s142-dispatch
$143-terminate
$l44-create process
s145-set priority

COPYRIGHT © 1981, 1982, 1383 -
DIGITAL RESEART
P.0. BOX 579
PACIFIC GROVE, CA 93350

SER. #
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CP/M ASMEG 1.1 SOURCES RTH.AB0 PAGE 90

40080

4081 =016t 0904 ab ED) cio slab=-console attach

40E2 =0170 0AO4 db 10, cio i 147-consnle detach

+083 =017< ORDS& db 11, cio $143-set Jef console

4084 =0174 0C04 ab 12, cio $149-console assign

4059 =0176 0501 db S sup 3150-CLI

4086 =0178 0631 db 59 Sup stsl—-call RPL

4037 =017A 0701 db 1y sup +152-parsa filenune

4088 =017C 0DO4 : db 13, cio 313—-qget def console

«08Y =017t 0801 ab dy sup $154-sysdat uddr

4090 =0180 06901 ab )y sup s155-time of day COPYR.GHT © 1981, 1982, 1983
40491 =012 1002 db 16, rtin s 156~get PO addr

4092 =C134 1192 db L7, rtm $157-abort process DKHTALRESEARC"
4093 = - . P.0. BOX 579
4094 = ;s MPH II extensions

w09e PACIFIC GROVE, CA 93950
4095 =0186 OF04 db 15, cio s158-attach list SER #
4097 =0188 1004 db 16, clo $159-datach list :
4098 =018A 1104 db 17, cio $160-set list qev

4099 =018L 1204 db 18, cfo s161-Cond. Attuch list

4160 =018t 1304 dh 19, clo 3$162-Cond, Attach Console .

41ul1  =0190 0801 db 11, sup ¢163-HP/M Version Number

4102 =0192 1404 db 20, cfo $164-aet list dev

4103 =

4104 =

4105 = ¢ tnitialized Quceues

4106 =

4107 = org (Coffset 3) ¢+ 1) and Offfap

4108 =

41U9 =0194 7408 mxloadqd dn mxdiskqd

4110 =0196 0000 Jb 0,0

4111 =0198 0300 dw yf_keeptqf_mx

4112 =0194 4N584C6F6164 db “MXLoad c

41113 2020

4114 =01A/ 000001000000 dw 0y150,0,5,150,0

411% 000601000000

4116 0000

4117 =0180 0000 wmx Loadgpd db 0,0

4118 =0182 940101000000 an mxloadqdsl,s0

4119 = H db “MXLoad ~*

41c0 =

4121 = ¢+ Data Used by Load Progranm

4122 =

4123 = ory ((offset 8) + 1) and Offfeh

4124 =

412% =0188 0000 lod_uda dw 0

4126 =01RA 0000 lod_lstk da 0

41271 =018C 0000 lod_basep dw 0

4128 =01Bt 000D lod_nldt uw 0

4129 =01C0 0000 lod_pd dw 0

4130 =01C2 lod_fcb rs 36

4131 =01E6 0000 lod_indma (] 0

4132 =018 00 lod_nrels db 0
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4133
4134
4135
4136
4137
4138
4139
4140
4141

4142
4143
4144
4145
4146
4147
4148
4149
4150
4151

4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
41673
4164
4165
4166
4167
4168
4169
4170
4171
4112
4173
411714
4175
4176
4117
41783
41179
4180
4181
4182
4143
4184
41385

=0189
=01La

L TR T T T I T}
o0 oS o
> > -

> o0 o
TOo® °

0471

nowoah

=047%
=0476

SOURCES RTM.ASBS

0000
00000000
A603
242424242424
2424

0000
0000
42424242424
2424

A803
2/04

0000
vooo
0ooo
01

lod_chain
lod_user
lod_disk
lod_fifty
lod_8n80
lbd_lbyte
lod_fixrec
lod_fixrecl
lod_dma
ldtab

cli_dma_ofst
cli_dma_se3
cli_pflay
cli_chain
cli_term
cli_dma

cli_net
cli_ppd
cli_cmdtail

cli_fcb

cli_cuspqgpbd

cli_ucb

cli_pcb

cli_pd
cli_err
cli_bpage
cli_lddsk

sparent

cli_cns
cli_user
cli_dsk
cli_err_mode
cli_dfil

ﬁ"ﬁi‘_. i

db 0

db 0

db 0

dh 0

db 0

do 0

dw 0

dw 0

rb dskrecl

rb ldtabsiz

ra 1

rw 1

rw 1

rb 1

rb 1

rb dskrecl idma buffer
scopy of user®s clicb

rb 1 shet

rw 1 sparent PD

rb 129 s command sent
rb 1

rb fcblen+1 iinternal FC8
db 0,0 +QPB of command
dw 0,0

dw offset cli_ppd

db 858888347

db 050 icnsgmatch

da 0 ipd

db ‘89333583357 thane

dw offset cli_cmdtail iparse
dw offset cli_fcb sctl bk
dw 0 spd of load proy

dw 0 serror return

dw 0 tbasa page

db 1 sload disk

information

db 0
db 0
ub 0
db 0
db 0

tpdep_cns save
spdap_dsk save
tpdep_user save
su_error_pode save
tdayfile flag

PAGE 91
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CP/M ASMBE 1.1 SOURCES RTMGAS36 - PAGE 9¢

4186
4187 =
4188 = H
4189 = :Systemn Initialization Variables
4190 = H
4191 =
4192 =0477 0000 initpd dw 0 slink
4193 =047% 0000 dn 0 sthread
"iz" "")";B go :,"; ‘1’5-"‘“‘ ‘-"“i“ COPYRIGHT © 1981, 1932, 1983
419% =047C 01 sprior -
4196 =047D 0500 dw pf_sys+pf_kernaliflag DIGITAL RESEARCH
4197 =047F 496C£65742020 db “Init ° iname P.0. BOX 579
4198 2020 \ \
4199 =0487 0000 dw unknown suda segment PACIFIC GROVE, CA 93950
4200 =0489 00 db 0 sdisk ,
4201 =048A 00 db 0 iuser SER. #
4202 =0488 0000 db 0, 0 $ldskyluser
4203 =0480 0000 dw 0 imem
4204 =048F 0000 du 0 sdvract
420% =0491 0000 dw 0 twait
4206 =0493 0000 db 050 sorgpynet
4207 =0495 0000 dw 0 sparent
4208 =0497 00 db 0 icns
4209 =0498 00 db 0 sabort
4210 =0499 0000 db 0,0 scinscout
4211 =0498 00 db 0 ilst
4212 =043C 000000 db 050,50 $5f35495
4213 =049F rbd 4 ireserved
© 4214 =04A3 00000000 dw 0,0 ipretyscratch
T 421y =
4216 =
4217 = tUser Data Area of Init process
4218 = sparagraph aligned
4219 =
4220 = org (Coffset $)¢0€fh) AND OFFffOh
4221 =0 inituda rb ulen
42i2 =0 init_tos re 0
4223 = ory offset inftuda ¢+ ud_insys
4224 = 01 db 1 skeep the SUP from doing stack
4225 = ory offset init_tos sswmitches
4226 =
4227 =
4228 = s RTN Jata
4229 = ¢ is word aligned from init uda
4230 =
4231 =0580 cCccccccecce dw OcccchyOcccchy0ccech
4232 =0586 CCLCcCCcCCCcC dw OcccchyOccecchsOcccch
4233 =0%8C cCCCcCccceeceecece dw OcccchylccecchsOccech i
4234 =
4235 =05C2 ccrceccceccccecec du NDcccchy Oceccchy Occecch
4236 =05C8 CCCCCCCCCCCC dw OcccchyOceccchyOccecch
4231 =05CE cccccecceeccece dw OcccchyOceccchyOccech
4238 =0%D4 ccCccecccececce du OcccchyOccech,y,Occceh



v

CP/4 ASHMBE 1.1 SIURCES RTM.AB6 PAGE 93
“239
4240 =
4241 =05DA cCLCLCCCLCCCC dw OcccchyOccecchyO0ccech
4242 =05F0 CCCCcccececce dw OcccchyOccecchylccecch
4243 =0vE6 cLCccececcceece aw Occcchylcccchylcccceh
4244  =05£C LCCCLCLCCCCe dw Occcch,0cccch,0cccch
4245 =
4246 =0>#2 CCCCCCCCCCCC dw Occcchy0cecchyOccech
4247 =05F8 CCCCcCCCCCCLeC dw Occcchy Occcchylcccch
4248 =05Ft Cccceeecccce du Occcchy Occechy Occech
4249 =0604 ccCCccccccece dw OcccchslcccchyOccech
w250 = COPYRIGHT © 1981, 1982, 1983
4251 =0N60A LCLCCCCcCeccee dw Occcchy Nccecchy Occecch
4252 =0610 CCCCCCCCCCCE dw OcccchsOccechylcccch DIGITAL RESEARCH
4253 =0616 cCcLccccecee dw OcccchyOccechylcccch P.0. BOX 579
4254 =0 .G C C chy Dcccchy ccec
NYOR oll LCLcCCCcCccecee du Occcchy Deccechy cch PAC'HC GROVE, CA 93950
4256 =0 s
45:7 : 022. dsptchto rw 0 SER.#
4258 =0022 00 indisp 1b false $2currently in dispatch?
4259 =0623 00 intflag db 0 iif 0y interrupts not enabled -
4260 = snot implemented
4261 =0024 0000 es_sav dw 0 3(staying word aligned)
4202 =06206 0000 bx_sav dw 0
4263 =0A28 0000 ax_sav dw 0
4264 =
4265 = 3 MENM Data
4266 =
4261 =082A4 0000 baststart dw 0
4263 =062C 0000 bestlen du 0
4269 =062c 0000 bestsi dw 0
4270 =0630 0000 bestmauy du 0
4271 =0632 0000 currandy dw 0
4212 =0634 0000 currsi dw 0
42713 =0636 0000200000000 currmpb dw 0505045050
4214 00000000
4215 =
4216 =
4271 = H SYNC Parameter Blocks
4278 =
4279 = H The MEM ENTRYS point uyses the following for
4280 = H mutual exclusion and recursion.
4281 =
4242 =0640 00 men_cht db 0 thow many times a process has recursivly
42843 = scalled the memory manager
4284 =
4285 =0¢41 4906 mem_spb du q_spb slink Mem Sync Parameter Block
4286 =0443 0000 dw 0 s ownher
4287 =064% 0000 duw 0 twait
4288 =0647 0000 dw 0 shext
4289 =
4290 = H The gqueue sub-system in the RTM uses the following
4291 = H structure for mutual exclusion



CCP/R ASMES 1.1

4292
429%
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
430%
4306
4307
4304
4309
4310
4311
4312
4313
4314
4315
4316
4317
4314
4319
4320
4321
4322
4323
4324
4325
4325

Hon

0648
No 4D
054F

[

[ L L LI TR}

0651
0653
N655
0657

Lo

n

=

0659
658
65D
065F

22

LT 1 1 1 | O O T O T L T I [ [ T T 1}

0649.

SOURC:z:

5106
0000
0000
0009

5905
0000
0000
0000

AON0B
0009
0000
0000

RTAden86

q._5bb dw

cli_spb
0
0
0

3 link dueue Sync Parameter Block
sowner

twait

shext

The CLi uses the CLI_SPB for mutual exclusion

li_spo dw

dw
dw
dw

thrd_spbilink CLI Sync Parameter Block

ocooe

souaner
ewait
snhext

dhen the thread 1s &accesseds the THRD_SPB must be owned

firste.

thrd_spb dw

o we

e ®s ws @

dw
dw
dw

msg_spb
0
0
0

s link Thread Sync Parameter Block
somner

swait

shext

Currently the order in which the SYNCs muyst be obtained if
more than one is needed is3

CLI
QUEUE
HEM
THREAD

The SYNCs must be released in
KSG_SPu is used by the BDOS to protect the BDOS error message
buffer. MSG_SPB is in DATA.BDO

scalled by CLI for RSPs
scalled by make queue
sused from the MEM module

raverse order
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CP/M A3SMb6 1.1 SJIURCES RTM.ARS PAGE 95
4321
«328 = ejact | include data.bans
4329 =
4330 = R R R T ST S S P T S
4331 = HR
4332 = HE pdos data area
4333 = s &
4334 = TEFEERARETIXNEIFS O KGR R RSSO FH SR KSGEIXEH G EHEFEEEEIEE
4335 =
4336 = FrFF LLPMOFF 2qu true
43371 =
DEH Le acen COPYRIGHT o 1981, 1982, 1383
4340 = ; 4o N e i g . DIGITAL RESEARGH
4341 = H 6 variapbles that must reside in code segmen
347 - ; P.0. BOX 579
4343 = csey s PACIFIC GROVE, CA 93250
4344 = H
4345 = axsave dw 0 ¢ register saves SER. #
4346 = ss_save dw 0
4341 = sp_save dw 0
4348 = stack_begin dw endstack
4349 = H
4350 = H variables in data segment:
4351 = H
437 = dseg cpmsegment
433 = org bdosoffsettbdoscodesize
4354 =
435y = header rs 123
4356 = rs 172
4357 =
4358 = pag0 dw 0 saddress of user”s page Zero
4359 = ip0 db 0 sinitial page value for ip register
4360 = H
4361 = : memory control block
4362 = H
4303 = umambase dw 0 suser”sbase for memory request
4304 = umemlo dw 0 slength of memory regq
4365 = contf db 0 $flag indicates added memory is avail
4366 = H
4361 = H
4368 = hold_info du 0 isave info
4369 = hold_spsave dw 0 $save user sp during program load
4310 = hold_sssave duw 0 $save user ss during program load
4311 =
43712 = mo 18080 db 0
4378 = H
4314 = ; byte i/o variabless?
43715 = H
4316 = compcol dt 0 strue if computing column position
4311 = strtcol db 0 sstarting column position after read
4318 = column db 0 scolumn position
4379 = listcp db 0 slisting toggle



CP/M ASYMos 1e) SIURCES RTM.AB0 PAGE 96

4340

431 = kbchar db 0 sinitiul key char = 00

43b2 =

4333 = endif :

4384 =

4385 = useg

433060 = if BHPN

43471 = ary 0c0Nh sorg for MP/MN system COPY&GHT©138L198Z1983
wes s endif DIGITAL RESEARCH
4340 = if BMPH and CCPMOFF P.0. BOX 579
4391 = org 0800h sorg for CCP/M systenm PACIFIC GROVE. CA 93950
4392 = endif !
4393 =

4394 = if 9MPA SER'#
43945  =9800 0000 rlog dw 1] sremoveable logjed-in disks

4396 =002 0000 tlog dw 0 srempoveable disk test login vector

4397 =004 0000 ntloy dw 0 shew tlog vector

4394 =

4399 = endif

4400 =

4491 =0406 0000 rodsk dw 0 sread only disk vector

4402 =0408 06000 dlog ] 0 slogged-in disks

4403 =

4404 =080A 0O open_fnd db 0 topen file found in srch_olist

4405 =

4406 = sthe folloying variables are set to zero upon entry to file systenm

4401 =

4408 =0800 00 fchdsk db 0 sdisk named in fcb

4409 =030C 00 parlg db 0 ilength of parameter block copied

4410 =080D 0000 aret dw 0 sadr value to return

4411 = 080D 1rat anu byte ptr aret tlonw(aret)

4412 =080r 0D resel db 0 sreselection flag

4413 =0310 00 rd_dir_flag db 0 tmust read/locate directory record
4414 =0u8l1 00 comp_fcb_cks db 0 scompute fcb checksum flag

4415 =0812 OF search_user0 db 0 isearch user 0 for file (open)

4416 =0813 00 make_xfcb dh 0 imake &L search xfcb flag

4417 =0814 00 find_xfcb Jb 0 ssearch find xfcb flag

4418 =081% 0000 xdcnt dw ] sempty directory dcnt

4419 =0317 00 DIR_CNT D8 0 $DIRECT 170 COUNT

4420 =041u 00 MULT_NUM 0on 0 SMULTI-SECTOR COUNT used in bdos

4421 =0819 00 olap_type *db 0 irecord lock overlap type

44cs =081Aa 00 ff_flag db 0 $0ffh xios error return flag

4423 =041b 00 err_type db 0 stype of error to print {f not zero
4424 =081L rb 4 ireserved bytes

4425 = N01S zerolenqgth equ (offset $)-(offset fcbdsk)

4426 =0820 01 mylt_sec ab 1 imulti sector count passed to xios
4421 =0821 00 RELOG DB 0 SAUTOMATIC RELOG SWITCH

4408 =

4429 =0822 00 BLK_DFF 08 0 3RECORD OFFSET WITHIN BLOCK

4430 =0423 0000 blk_num an 0 tblock number

4431 = ; , '

4432 =082 2108 ua_lroot du offset wal sunallocated block list root



CP/M A5M86 1.1 SIURCE: RTM.AB6 PAGE 97
4433
4434 = : .
443%  =0827 200830000 ual du offset ual,n
4436 =0625 FFOO db 0ffh, 0
4437 =0420 33030200 ual dw offsat ua2,0
4438 =0831 Fron Jb 0fth,0
4439 =0835 39089000 ua2 dw offset ual,0
4440 =Quv37 reoo db 0ffh,0
4441 =0839 3F0BCO0ON ual da oftset uu4,0
4442 =0830 FF0O db UFFhy0 .
4443 =083t 45080000 ua4 dw offset ua5s0 COPYRIGHT @ 1981. 1982, 1983
4444 =0843 FFOO ab 0ffh, 0 rann
4445  =0345 00000000 uas dw 0,0 DIGITAL RESEARGH
4446 =084Y FFOO db 0ffhy0 P.0. Bi:X 579
4447 = - R DI
4448 =084 HASH R 4 +HASH CODE WORK AREA PACWK:GROVk‘LAQJJSJ
4449 =084 00 HASHL O]} 0 $HASH SEARCH LENGTH
4450 = SER. #
4451 =0850 OR LOG_FXS db 11 snumber of log_fxs entrys
4452 = H FxilSgfxilT,fxil9yfxi22,fxi23
4453 =0851 020406090A . db 02h  304h ,06h 509 ,0ah
4454 = H fx130,Fxi359Fxi99,Ffxi100,fx1102,fx1103
4455 =08%6 111625262829 db 11h  $16h 325h 526h 928h »29h
4456 =085C 00000000 db 0,0,0,50 ireserved
4457 =0860 07 ru_fxs db 7 shumber of rq_fxs entrys
4453 = H Fxi209fxi21yfxi33efxildqyfxie0,Ffxids2,fxis3
4459 =0861 070814151R1C db 07Th 408h s14h ,15h s1bh 4lch 41dh
4460 10
4461 =0B68 0NOO db 05,0 ireserved
“46? =086a 02 sc_fxs ab 2 snumber of sc_fxs entrys
4463 = H fxil6ofxil8
4464 =0864 0305 db 03h ,05h
440 =0860 0000 db 050 sreserved
4456 =
4467 =036rF 00 DEBLOCK _FX 08 0 s0EBLOCK FUNCTION 2
4468 =087V 00 PHY_OFF DB 0 SRECORD UFFSET WITHIN PHYSICAL RECORD
4469 =04871 0009 CUR_BCBA DM 0 sCURRENT BCB OFFSET
4470 =0873 0000 ROOT_BCRA DW 0 sROOT BCB OFFSET
4471 =0875 0000 EMPTY_LCBA DW 0 SsEMPTY BCB OFFSET
44712 =
44713 = if SMPH
4474 =
4415 =08T7171 0000 P_LAST_BCBA DM 1] sPROCESS”S LASYT BCB OFFSET
4416 =0879 00 P_BCE_CNT DB 0 sPROCESS B8CB8 COUNT IN BCB LIST
4471 =
44718 = endif
4479 =
4480 =087A 00 fx_intrn db 0 sinternal BDOOS function nuaber
4438 =
4482 =08B7B 0000 TRACK OW 0 sBCB RECORD®S TRACK
4483 =087D 0000 SECTOR DwW 0 sBLB RECORD”S SECTOR
4484 =
4485 = ; seldskyusrcode are initialized as a pair



CP/M ASM3E6 1.1

4486
4437
4408
4489
4490
4491
4492
44913
4494
4495
4496
4497
4498
«499
4500
4501
4502
4503
4504
4505
4505
4507
4508
4509

4510

4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4921
4522
4523
4524
45¢5
4526
45217
4528
4529
4530
4531
4532
4533
4% 34
4535
4536
4537
4438

=087r
=0880
=048l
=0y83

[ TS VO T N TR N A [ I 1]

089D

(I L T O TR 1 I 1)

1o
-
@ &
D O
T~

08a0

Honoonon

=08A4

oo

SOURCE S

on
0o

0000
0000

onoo
0000
o0
00

uo000
v000

coo0
0000
00
00

00

00
00
FF

00
00
0c¢
0000

RTMe A6

seldsk Jb
usrcode ab
info dm
searcha da

0

0
0

iselected disk num
tcurr usar num

sinfo adr
s search adr

sthe followinj variable order is critical

$variables copied from uda for mp/m

svariables incluaad in fcb checksum for mp/wm and cp/m

svariables used to access system lock list for mp/m

dma_ofst dw
dma_segy dw
func db
searchl db
if BMPM
searchaofst dw
searchabase dn
endif
dcnt du
db 1k dw
error_wmode db
mult_cnt db
df _password rod
if BAPH
pd_cnt db
endif
high_ext db
xfcb_read_only db
curdsk db
if 3MPK
packed_dcnt db
db
db
pdaddr dw
endif

orj (Coffset $)

c o ooo o

[N ~N N

0ffh

oo e

tdma offset

idma segment
tbdos function #
$search len

ssearch adr ofst
isearch adr base

sdirectory counter
$directory block
sbdos error mode

sbdos multi-sector cnt 10

iprocess default pw 1

$bdos process cnt 1

tfcb high extent bits
sxfcb read only flag
s current disk

spacked dblktdcnt

sbrocess descriptor addr

+ 1) and O0fffeh

N e

own

1
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CP/M A5M36 1.1 SOURCES KTM.ABH PAGE 99
4559
4549 =
4541 = H curtrka - alloca are set uypon disk select
4542 = H (data must be adjacent)
4543 =
4544 =085 000N cdrmaxa dw 0n iptr to cur dir max val
4545 =08Ai8 000D drvipla duw 0 sdrive label data byte addr
4546 =08/A 000D buffa dw 0 sptr to dir dma addr
4547 =08f¢ 0000 dpbaddr dw 0 scurr disk param block addr
49548  =08At 0000 checka dw 0 $curr checksum vector addr
4549 =0u5RC 0000 alloca dw 0 scurr alloc vector addr
450 =0g332 0000 DTIR_BCKHA (] 0 $sDIRECTORY BUFFER CONTROL BLOCK ADDR
4551 =0834.0000 DAT_bCuA dnu 0 sDATA SUrFER CONTROL BLOCK ADDR
45%2 =0896 0009 HASH_SEG dw 0 dHASH TABLE SEGMENT 1
453 = 000C addlist equ 12 s"$-buffa™ = addr list size
4554 = 9
4555 = H sectpt - offset obtained from disk pari block at dpbaddr COPYMG“T©1?§EIQSWlQS3
4556 = H (data myst be adjacent) DIGITAL RESEARCH
::;; :oa"a 6000 tpt d 0 H tors per track P.0. BUX 579
=08¢ sectp - ssec e .
4559  =0383% 00 olkshf db 0 iblock shift factor PACIFIC GROVE, CA 93950
4%60 =0888 00 blkmsk db 0 sblock mask
4561 =08RC 00 ex tmsk db 0 sextent mask SER. #
4562 =08ED 6000 maxall dw 0 smax alloc num
4963 =088r 0000 dirmax dw 0 smax dir num
4964 =046C1 0000 dirblk dw 0 sreserved alloc bits for dir
4565 =048C3 0000 chksiz dw 0 ¢size of checksum vector
4566 =08C5 0000 oftfsety dw 0 soffset tracks at beginning
45614 =08C7 00 PHYSHF 03 0 sPHYSICAL RECORD SHIFT FACTOR
4568 =08CY GO PHYMSK 1 ]:) 0 sPHYSTYCAL RECORD MASK
4569 =03C9 endlist rs 0 send of list
4570 = 0011 dpblist equ (offset endlist)-(offset sectpt)
4511 = isize
45712 =
4573 = H local variables
4514 =
4575 =03CY common_dma rb 16 scopy of user’s dma 1lst 16 bytes
4576 =08D9 00 make_flag db 0 smake function flag
4511 =08DA 00 actual_rc db 0 ¢directory ext record count
4578 =080¢ 00 save_xfcb db 0 s$search xfcb save flag
4579  =08DC 0D save_mod db 0 sopen_reel module save field
4580 =080V 00 pw_mode db 0 spassword mode
4%81 =94Dc 00 attributes db 0 sfcb interface attributes hold byte
4582 =
4583 = if 3MPHM
4584 =
458y = H number of lock list ftems required for lock operation
4586 =04Dr 010002020101 required_table ab 1009292919152929151929291919242
45817 020201010202
4588 01010202
4549 =
4590 =0bFF 00 chk_olist_flag db 0 scheck | test olist flag

4591 =08FV 0000 lock_sp dw 0 ¢lock stack ptr



CP/n ASHBE 1.1

4592
45493
4594
4595
4596
45917
4594
45499
4600
4601
460L2
4603
4604
4605
4606
4601
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
464
4625
466
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
48640
4641
4642
4643
4644

=03
=0v-3

[ 1 TR )

0903
=0905
0907

"

0909
090b

L N | T L A T { O L N [N (B 11

090D
=090¢
=090r
=0910
=0911
=N312

=0913
=09 14
=091>5
=0916
=0917
=0319
=0914
=091¢C

SUURCES?

5200
0000
0000

0000
0000

00
0000
vo
0000
0000

RTM. 486

lock_sheil
check_fco_ret
lock_unlock
incr_pdent
free_mode

cur_pos
prv_pos

dont_close
open_cnt
lock_cnt
file_1d
set_ro_*flag
check_disk
fluyshed

ifrea_rooty lock_max,

opan_root
lock_root

endif

sdcnt
sdcnt0

if b6CPH

chain_flag
tod

endif

rmf
wflag
dirloc
linfo
Jdminx
single

rcount
extval
vrecord
ADRIVE
arecord

ARECORD]
drec

4b
ab
db

Jdb

dw
dw
du

du
aw

db
db

c o cooC o

coocoooD

slock shell flag

tcheck_fcb return switch

slock | unlock function flag
tincrement process_cnt flag 2?2
sfree lock list entries flag 22
s1=free entries for curdsk
$0=free all entries

scurrent positinn in lock list
sprevious position in lock list

sinhibit actual close flag
iprocess open file count

sprocess locked record count
taddress of file” lock list entry
sset drive r/o0 flag

sdisk reset open file check flag
slock 1ist open file flush flag

open_max initialized by sysgen

offset free_root

0
0

co

0

slock list open file list root
slock 1ist locked record list root

$ saved dcnt of files 1st fcb
$saved dent (user 0 pass)

tchain flag 22

0ffhy OFfhy Offhy OFfh 22

ooCcCoD2o

SoCcCooCcOoo,

sread mode flag for opens$reel
sxjfos/bios write flag
sdirectory flag in rename, etce
slow(info)

slocal for diskurite

sset true if single byte

tsalloc map

srecord count in curr fcb
sextent num and extmsk

scurr virtual record

¢ CURRENT DISK - must preceed arecord
scurr actual record

scurr actual record high byte
scurr actual block# * blkmsk
icurr actual directory record
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CP/Y AyMB6 1ol SIURCES RTH.ABG PAGE 101
4645
4646 =091t 0009 CUR_dma_sey oW V]
4647 =04920 06000 CUR_DAA DW 0
4648 =
4649 = H local variables for directory access
46,0 =
46%1  =092s 00 aptr ab 0 sdiraectory pointer 0415243
4652 = NERF ldent 2qu byte ptr dcnt ilow(dcnt)
463  =0923 00 user_zero_pass db 0 $search user zero flag
4654 =
4655 = K shell variables ,
4656 = CCP)W" ¥ 2.0 v )
4651 =0924 0000 shell_si dw 0 ibdos comaand offset y Py
4654 =092¢ 000000 shell_rr ab 0,0,0 ir0yrlyer2 save area COPYMGHT©198L19&”1983
4659 = DIGITAL RESEARCH
4660 = H spacial 8086 variables? P.O.BOXS]Q
“661 =
4662 =0929 0000 uda_savye dw ] suser data area saved value PACIFIC GROVE, CA 93350
4663 =092 0000 parametersegment dw 0 suser parameter segment -
4664 =092D 0000 returnseg aw 0 suser return segment SER.#’ Cl:“'()L{
4665 =
4666 = H error messaqges
466l =
4668 =092F 00 arr_arv * ab 0
4669 =0930 0000 err_pd_addr dw [}
4610 =
4671 =0932 UNDDA43502F4D dskmsg ab 13,10,°CP/M Error On °
4612 2045727126F 172
4613 204F6E20
4614 =0Y42 20342000 dskerr db -3 T90
4675 =
4616 =0946 000060096909 xerr_11st dw Oypermsgyrodmsgsrofmsgpselasy
46117 18098709
4678 =04%0 B309C709DC09 aw xeYsxebgxeTygxeB8ysxe9ygxelloxellgxe3
4619 LEBOYFF 091004
4640 29019509
40681 =
4682 =0960 445973682049 permsyg db ‘Disk 1/70°,0
4603 2F4F 00
4684 =096Y 526561642F4F rodmsa Jb “Read/0Only Disk ‘40
4685 6E60T79204469
4686 735800
4681 =0978 52656164LF4F rofmsy dbd “Read/UOnly File”,0
4688 6E6NT9204669
4689 605500
4690 =0987 496C76616L69 selmsg db “Invalid Drive®,0
4691 642044726916
4692 6500
4693 =
4634 =09395 46596C65204F xe3 db “File Upened in Read/Only Mode“»0
4695 10656F656420 ’
4696 696E20526561

4691 642F4r6E6CT9



cps

4594
46499
4760
4701
4702
47063
4704
4T05
afue
4707
4708
4709
4710
4711
4712
4713
4714
4715
416
4TL7
4718
4719
4720
4721
4122
4723
4724
4725
4726
47121
4728
4729
4730
4731
4732
47133
47134
4735
4736
4737
4138
47 39
4740
4741
4742
4743
4744
4745
4746
47417
4748
4749
4150

ASNE6 lal

=09rF

=0410

=0A4d
=NA48

=0A54
=045%0

=07A6Y
=04a71

=672

=0x80
=0 ABF

=098
=0499

SOURCE: RTAABS

204D6F 046500

46696L652043
151272656E174
6CTI204FT065
60N
435C6FT736520
436865636873
156020457272
6r7200
L06011373T16F
1254204572172
6F7200
466960652041
6CT2656164179
204578697374
7300
496Co0C656761
6C203F20696E
2045434200
4FT0656E2046
696£65204C69
6D6974204578
636565646564
0o
4FE6F20526F6F
6020696£2053
797374656020
4C6F6363204C
697317400

0D0AOO
OD0A42646FT73
2046756E6374
696r6£203D020
202020
2046696C6520
3n20

00

0N0A44697368
2012657365174
2054556L 6965
642020447269
766520

0034
20436F6ET3EF
606520

00
2050726F6T72
6156020

xebh

xel

xed

xell

crlf_str
pr_fx

pr_fx1
pr_fcb

pr_Tfcbl

deniednsy

denieddrv

deniedcns

db

db

db

abd

db

db

db

db
db

db

db

rs
db

db

db
db

db

“File Currently Upen”,0
“Close Checksum trror®y0

“Password Lrror“y0

'?ile Already Exists®,0

“Illegal 2?2 in FCB",0

“Open File Limit Exceeded®s0

“No Room in System Lock List“,0

13,10,0
13,105°8Bdos Function = °

13,105 “Disk reset deniedy Drive

0,727

“ CLonsole

-

0
7 Program

-

~' s _‘\ — —' . " —’ - '”’ h - [
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CP/M RSMEA 1.1

4751
4152
4753
47154
41715%
4756
4747
4754
4059
4760
4761
4162
4763
4764
4764
4766
41617
47643
4709
47170
4711
4112
471713
47174
4115
471176
41717
4718
“«779
4780
4781
47482
4743
4T84
4785
4786
47487
4788
4789
4790
4791
4792
4793
4794
47195
4796
47917
4798
4799
48060
4801
4802
4803

=0iuke

LI I U I VN TR TN T R 1}

=0878
=037A

=0882

SJUNCE: RTM.ABS

313233343536
3713800

ceececceeccecce
ccccececcccececce
ccecceccceccece
ceeeececcecececce
cccoecceccecce
cceeceecccecece
cecceceececcee
ccecececeeccece

. Lceececececcecr

ccccecceecce
ccceececccecece

- Cccceecceccece

ccceceececccee
cCLLcceeccece
ccceececcecce
cceeeccececce
ccececcececce
cccececccecce
vCCcceceecceece

= Lceceeccecceccec

ccceceecececce
cccceecccecce
cceeececceeec

0000

0000

0300
405864697368
2020
00000100

deniedprc

if 3P

. we

or3j

dw 0Occcchy Occcchy Occcch
dw Occcchy OcccchylOccech
dw OcccchyOccecchylccech
dw Occcchy Occechy Occech
dw OccechysO0cccchylccech
an OcccchyOcccchylccecch
dw Occcchy0cccchylOccech
dw OcccchyOcccchylccecch
dw OcccchyOcccchyOccecch
dw Occcchy OcccchyOccecch
dw Ncccchy Occcchy Occech
dw OcccchyOccecchylcccch
dw OcccchyOcccchylOcccch
dw Occcchy Occcchy O0ceccch
dw OcccchyOccechyOccech
dw Occcchy OcccchyOccech
dw Occcchy Occcchy Occech
dw Occcchy0cccchyOccech
dw Occcchylcccchylcccch
dw Occcchy OcccchygOcccch
dw Occcchy0cccchylOccech
dw OcccchyOcccchylcccch
dw OcccchyOcccehyOccech

bdusstack rw 0

save_sp ru 1

ss_save rw 1

sp_save rw 1

H local buffer areal

info_fcb rb 40 slocal user FCB

save_fcb rb 16 ¢sfcb save area for xfcb search

mxdiskqd dw 0 slink
db 0,0 snetsorg
dw qf_keeptqf_mx sflags (MX queue)
db “MXdisk “
da 0,1 smsglenynmsys

dabh

bdos stack

123456718740

switch variables and stack
used for all bdos disk functions

(Coffset $) ¢ 1) and O0fffeh

-

69 word bdos stack

PAGE 103

COPYRIGHT © 1981. 1982, 1783
DIGITAL RESeARCH
P.0. BCX 579
PACIFIC GROVE, CA 93350

SER. #




CP/% ASMBS 141 STURCES RT4Y.ABS PAGE 104

4804

4805 =Ju8o VLLVOOVOOO dw 0,0 inqydq

4846 =0L84 C1LO0O0V Jdw 1,0 smsgcntsout

4307 =0k8c 0000 dw 1] sbuffer otr

4808 = — e
4609 =00s9%u 00 mxuaisk ypd db 0 sflgs COPY&GHT©198L19811983
4810 =0891 00 db 0 snnet

4811 =039z 7403 dw mxdiskqd sqaddr D“HTALRESEARCH
4812 =0J494 0100 dw 1 snmsys P. 0. BOX 579
4813 =0390 0000 ’ du Q touffer

4814 =0p9d 405864697368 db “MXdisk PAlelC GROVE, CA 93950
4815 2020

4815 SER. #
4817 = H Lrror Message sync param block for mutual exclusion

4818 =

4819 =04A0 0000 msy_spb du 0 s link grror Message sync parametar block
4820 =0382 0000 dw 0 souner

4821 =0%44 0000 dw 0 swait

43,27 =03A6 0000 dw 0 snext

48¢3 = endif

4824 =

482% = if sCey

4826 =

4821 = H

4328 = H special 8086 variables?

4829 = H

4830 = ioloc db (1] s lobyte

4831 = user_parm_seg dw 0 sholds user parameter seg during load

4832 = nallocmem db 0 inoe. of allocated memory segments

4833 = ncraem db 0 $no. of available memory segments

4834 = cruem dw 0,0 $memory table (16 elements)

4835 = dw 05090909040

48136 = dw 0.0.0’0'0,0,0’0

4831 = du 0'0'0,0’0.0'0’0

4838 = dw 090950505050,0,0

4839 = H

4840 = mem_stack_length equ 40

4841 = memstack rs mem_stack_length

4842 = 48 possible allocations

4843 = stbase equ word ptr 0

4844 = stlen equ word ptr 2

484% = ccpflag equ byte ptr 4

4846 = nccpalloc db Q snumber of current ccp allocations

4841 = mem_stk_ptr aw 0 scurrent memory stack location

4848 =

4849 = stackarea rw ssize sstack size

4850 = endstack rb 1] stop of stack

4851 = H

4852 = endif

4853 = org Of ffh

4854 = if CCPNODFF

4855 = org O0bffh

4856 = endif




LP/Y AS486 1. STURCES RTH.ABS
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CP/7M ASHd6 1.1 SQOURCC: RTM.A%6 PAGE 106

4860
4861
4862
48673
4864
4865
4866
4867
4868
4869
4870
48171
4872
4813
4874
4815
4816
4877

aject ! include xjosdat.fmt iSUP 5 -~ DH - 14APRB2
HE R R I e T i il
HES
i % Concurrant CP/M XYOS Data Area
HE
’
R R Y Y R e R RS s I

)SEG
ory vcocH

ocnrg tick rb 1
ssee XIOS for format of the rest of the
$XI0S header, most of the varfables
sare copled to the System Data Segment
sby GENSYS.

L LI L O L L 1A T TH | BN YR TR TR 1) "

" COPY2.GHT @ 1981, 1982, 1983
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4878

4879 2ject {1 and

44330

4841

4882 ©ND OF ASSEMBLY. NUMBER OF LRR0OSS 0. USL FACTUR: 683%
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CP/M ASMB6 1.1 SOURCES RTk.£80O PAGE 108

ABURTSPECENTRY  0DCR4 L 939  2192#
ABLRITAR 0059 V3273 3321#% 3332
AR TLiiK 0E39 L 3105 3255 3532
AB1CUHIAOMN 0003 L 3344 356 3391F
ABIDLY NNBA L 3323 33584
ABIERR] 0051 L 3242 33024
ABIERR L 1052 L 32711 35044
ABAFLINGLT 0CD6 L 3225 32304
ABIFLG onAF L 3329 3379%
ABINUTUS 0CF6 L 347 3250 ;
A% 0K 0004 L 3256 32684 COPY?.GHT o 1981, 1982, 1983
ABI1PRTUR 0020 N 741% 3116 327) DIGITAL RESEARCH
ABT1PUTURL 0DCE L 3296 34164
A8 IRURL 0079 L f3340 3342¢ P.0. BCX 573
AB IRUN 0D06F L 3321 3326 3334% PACIFIC GROVE, CA 93350
ABESLP 007t L 332¢ 3324 3327 3328 3330 3331 33474
AR TARERR 00CD L 3362 3377 3393 3407# SER. #
ABITABLE 0016 N 3332¢
ABITRM ODA3 L 3325 33724
ABIUNSYNC 0CEO L 3228 32354
ACKEEP 049 L 2552 3556#
ACHD 057 L 2557 3562¢#
ACUK 0ESL L 3560 3561 35684
ACKE1 0E56 L 3555 3566#
ACTUALRC 08DA V 45774
ADDLLSI 000C N 4553#
ADNOF1X 0DAL1 L 3365 3369¢#
ADRIVE 0916 V 4640#
AFLULERR 0DC2 L 3384 3388¥
ALLOCA 0880 V 45494
APGCNS 0004 N T34# 135 3222
APSLLN 000 N T3T#
APENCT N005 N 735% 136
APBPU 0000 N 7324 733 3220
APGPUMAME D006 N T36# 7737 3231
APBTERM 0002 N T33% 734 3221
ARLCURD 0917 V 46414#
ARECD?D1 091A V 46434
ARET 080D V &410¥ 4411
ASDONE N19C L 1172 1186%
ASKEY 0190 L 1167 1188#
ASSTOUNSYRCENTRY O1TF L 11564 2802
AVIRLBUTES 0sDE V.  4581#
AXSAV 0628 V 1543 1574 1587 1657 1672 1681 4263#
BLPM 0000 N 68% 69 4338 4622 4825
BDOS 0005 o 904 233 3971 3972 3973 3375 3976 3971 39718 3979
3980 13981 3982 3983 3984 3985 3986 3987 3988 3989
3990 3991 3992 3993 3994 3995 3996 3997 3995 3999
4005 4006 4007 4008 4009 4012 4018 4019 4044 4045
4046 4047 4043 4049 4050 4051 4052
BDUSHOD 0020 N 3811#
BOUSHUDBLT 0008 N 95 #
8DUSS TACK 0836 V 47974

pull AnE Sus S e fams Pams EEm ma as S s e s e oo el peesy ey
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LP/M aSuH6 1.1 SIURCE: RT#.AB6 PAGL 109
BESTLEw 162C V 4268¢
Bt STHAU 0630 v 42704
BESTST 1625 V. 4269#
BESTSTART NS2A V. 4267¢
BLKMSK 0838 V. 4560%
BLKNU 6423 V. 4430%
BLKDF 0822 V  4429%
bLKSHF 038A V. 4559¢#
gMpM FEFF N 69% 4386 439y 4394 4473 4506 4519 4529 4583 4755
BUFFA 08AA V45468
BYCREUA D07A vV 3889# 3394%
BXSAV 0626 V 1546 1575 1586 1os8 1671 1680 4262# -
AT TACH 0000 N 813 14 COPYRIGHT @ 1981, 1982, 1983
LS I ME 000C N B823F 524 DIGITAL RESEARCH
cCa 0054 V  T44 38589
CCLLLN 002C N B39 P. 0. BOX 579
CLULUH M 0006 N 81T# 818 PACIFIC GROVE, CA 93950
CCUSLLLP 0022 N 8364 437
cecen FFFF N 66% 255  T46 1794 1973 3893 SER. #
LLPMOFE FFFF N 43364 4390 4854
CORMAXA 08a6 V 45448
CFCUKFP 0020 N  B&B#
CELONPL 9002 N B44#
CFLONIUT 0008 N  B46#k
CHLAL 0004 N 8158 816
CFLISICP 0001 N B43¥
CESMITLHS 0004 N  B45#
LEVOUT 0010 N 84Tk
CHLASE 0003 N  T706# 1707
CHECKA 08AE V  4548#
CHECKDISK 0901 V 46084
CHeCKELRRET 08F3 V. 4594#
CHUNTMAX 0003 N T111#
CHFIXRCE 0070 N T15#
CHFORN 0006 N  TO04% 705
CHKOL LS THLAG 03EF Vv 4530%
CHESIZ 08BC3 Vv 45654
CHLEYTE DOTF N T14#
CHLE® 0009 N TN94
CHLENGTH 00Nl N 7058 706
CHAAX 0007 N 708% 709
CHSTn 0005 N TO0T%# 7108
CcL0 0004 W 894 224 225 226 227 228 3959 3960 3963 3966

3967 2963 3969 4055 4056 4057 4058 4081 4082 4083

4084 4088 4095 4097 4098 4099 4100 4102
LIORGD N018 W 3307¢#
CLUMUD KLY 0010 N 100%
CLIACH 0458 V. 4166¥
LLIBPAGE 046F V  4176%
CLICHALN D323 V  4143%
CLLCADTALL 0348 V. 4155¢ 4171
CLICNS 0472 Vv 41814
CLICUSPOPB 0443 V 4160¢



CLP/M aSMB6 1.1 SIURLE
CLiIOFLIL 0476
crLionea 0325
CLIDMAUCST 0310
CLiDHASEL 031F
CL LDYY 0474
CL1ERR 460D
CLIFRRNMONE 0475
CLIFCY 0424
CLiILUDLX 0471
CLINed 03A5
CLIPLD 0467
CL4PL 0468
CLIPFLAG 0321
LLLpPPn 0386
cLLSPY 0651
CLalLPA 1324
CLIUSER 0473
CMAXSUESLZ 0010
CMitiiC oons
cMuD N090
CMSOURLE 0009
CNCHAR 0007
cuMMunDmp 08CH3
COMPELUBCKS 0811
cee 000A
CPLOLY 0222
CPGPD 022b
LpPicory N36A
CPMNXT 0261
CP KM 0282
LPNDOLUPY n37s
CcPsLSTY 024F
CPUDA 022F
CPUDAL 02A0
CPUDAZ 0286
CPUDAS 023F
CPUDAWG 02C8
COBUFF 0020
LQ¥BBUrEP IR N01e
CQPBrILL 0019
CQPBFLAGS 0018
CAPANMLGS 001C
LQPRGRDOK 001A
CQUEDE 0002
CREALQCNIRY 0914
CREATPROCENTRY 00t 2
CRLFST K 0A4S
CRSVD 0300
S SREG
CSMALBORT 0020
CSHBACKGRGUND oco2
CSMBUFFERED 0001
CSKCIRLO 0100

Tz zZ 2R ZZEFFPPIEPEFIEFPrFZ2 R I 2CCLCCCCCCCCCLCLCLCTEC

RTH« A6

41854
4150%
4144
4146#
4183¢%
4175%
41844
4153%
4171¥%
4153%
4171¢
4174¥%
4147#
41544
4294
4149%
41824
g26#
819#
39184
820¥%
818#%
45T75%
4414%
321¢%
1307
1311
1389
1343%
1340
1463
1329
1317%
13569
1371
1373
1375
835¢
8344
8314
830¢
8334
EYL]
Bl42
930
936
4730%
824%
9C7
856%
854k
852%
861¢¥

4172

4162
4302%

827
8§20

821
819

822
1309¢#
131354
1390
1351
1341
1465
1331¢#

13714
1373¢#
13754
13774
835
83%
g32
831
834
333
815
25434
102 34

825
910

1392

1344
1469¢

954

1393

1352¢

960

1596

1744

1397

3036

1454 %

3273
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LP74 A3MB6 1.1 SIURCE: RYK. 286 PRGE 111
CSNCIRLP 0200 N 8624

CSMCIRLS 00RO N B6U#

CSMrILEFULL 0040 N 859¢

CSHNUSKLIICH 0005 N 8564

CSAPURGLING 0004 N £55#

CSMSUSPERD 0010 N 857+

LSTATE NO0L N 82%¢ 826

CSIKRICUL 00n5 N B164 417

CURBCHA 0871 V44699

LUKDMA 0920 V46478

CURDRASEL 031t V  4646¢%

CURDSY 0BAO V  4527¢

CUKPUS 08FT V  4600% COPYRIGHT @ 1981, 1982, 1983
LUKRKAU 0632 Vv 4271K DIGITAL RESEARCH
CURRMP S 0636 V 4275%

CURRS L D634 V 42724 P.0. BOX 579
Custite 0024 N 837# 838 PACIFIC GROVE, CA 93950
cve 0005 N 822¥ 823

AR ) 0016 N 829% 830 SER. #
CVatly 0012 N 827¢% 828

LVouUTY 0014 i B823% 829

CVsLLtp 0026 N 838# b3S

CWRATEQENTRY 0943 L 932 2635¢%

DATBLEA 0874 V 45514

DAYFILE 004 vV 3851#

DHLK 0891 V 4514%

LCNT D8BF V 45134 4652

DCUMI 0428 L 1660 1662 1665 1669 1675%

DOKEL 0727 L 2143 21474

DELLGLKEX 086F V 4467#

DELUGTRT 001 N S554#

DELAYALT 0558 L 1750 1774¢#

DELAYENTKY 00B5 L 933  984#

DELE 0593 L 1809 1811#

DELTILWENTRY NBAA L 928 24B0#

DELLP 0570 L 1800 1302# 1806

DELD 0584 L 1803 1805 1807#

DEHTEDUNS 0498 V. 4748%

DENILDDRY DAZD V. 4745¢

DENIEDMSC 0-72 V  4740#

DENTLDPRL 0AA2 V  4T52#

DEVVCR 00NC Vv  8B7#

DEXT 0707 L 1673 2136#

DEPASSWOKD 059> vV 4517#

DIKBLIA 0BR2 V. 4550#

DLKELK 03C1 V 456484

DIKCNT 0817 V 44194

DIKLOC 090F V 46324

DLKMAX NBEF V  4563#

DLSPALT 060D L 1748 1749 1751 1754 1755 1757 1758 1828 1894#

DLSPATCHENTRY 00CT L 934  998#¥

DISPATCHER 0038 4 905 38244

DLSPIN 0465 L 1644 1647%



LP/1 151386 1.1 SJURLES RTHLABD PAGE 112

DLUG 0808 V. 4402i
L2 NU6A V1798 2246 2250 334G 38764
DLKHULL 0762 L 2241 2054 20614
OMADE ST 0885 V45014
DMASLO 0887 V 4502
DM LHX 0911 V46148
DUNICLUSE NDard V 46034
DP ¢ AUDR 0BAC V45474
gzuklﬁl gg;; 3 22;2; COPYR:GHT 1981, 1982, 1983
DREt 0910 v 45448 DIGITAL RESEARCH
DRET 0712 L 2137 21404 P. 0. BOX 579
DRL 006C V 1068 1146 1143 1445 1446 1578 1662 2008 2010 2143
2052 2253 2075 2211 3343 3423 3425 3525 3877# PACIFIC GROVE, CA 93950
DRLYJRLK 0686 L 1951 1972 1991 1996# 2018 SER #
DRVLUL A 0618 V 45654 :
DS SREG V1017 1348 1348 1349 1361 1362 1368 1369 1370 1371
1372 1373 1374 1375 1376 1386 1401 1402 1403 1406
1405 1410 1411 1412 1413 1414 1416 1417 1418 1419
1420 1421 1422 1423 1424 1428 1428 1434 1489 1510
1511 1515 1540 1540 1589 1593 1689 1690 1691 1692
1693 1694 1695 1696 1702 1715 1853 1855 1857 2103
2123 2124 2125 2126 2127 2128 2129 2135 2704 2105
2707 2857 2878 2879 2882 2911 2985 2991 3033 23036
3219 3219 3223 3593 3500 3602
DSKE KK 0942 V 46T48
DSKHSG 9932 V46716
DSKRECL 00RD N 48% 4142 4150
pSPTASLE 0520 V 1744 1748#
DSPTCH 0454 L 995 1047 1525 16144 2299 3170
DSPTCHTOS 0622 V 1678 4256k
£ACDR 0028 N 5928
EACTLVEPRPD 0022 o 58¢#
LBADLNTRY 0002 N 554#
EWADC HANE 0018 & 576%
EBADETYPE 0016 N 577#
B uDLOAD 001C N 580%
EBEDGPEN 001t N 5824
ERADRE AD 0010 & 5814
EF AXUPKEC 0029 N 5334
LELAGOVRAUWN 0065 N 5574 2270
CFLAGUIDLRRUN 0006 N 553# 2300
ELLLCNS 0013 N 571#
EILLOTSK 0017 b 5754
EXLLALAG 0004 N 556§ 2314
ELLLLST 0025 N 589%
EILLMD 0018 N 579¢
EILLPADMSYD 0026 N 590#
EMPTYBCRA 0875 V44714
ENCL 1P D016 N ST4#
ENCLIQ 0010 H  568#
ENDFREE N5E5 L 1652 1859K
ENDLLSI 08C9 V 45698 4570

- _ v L . : A i ot \ L
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CP/I aSMIE 1.1 SOURCE: KTA.226 PAGE 113
ENDSLG 9044 V2957 2959 3424%

cNJATTaCH 0024 i S85#%

ENUCHAKR 0014 B 57a#

ENUCHSHATCH 0015 N Y134

ERUCSEG 0021 W 584

ENUME "ORY 0303 W 5554

ENUNLALE 0027 4 5914

ENUPU DOFC 1 564K 150

ENUPDNZ L 0014 K ST24 3077 3305

ENUOBUF 0003 & 5608 2391 2922

ENLGU 0007 4  559% 2869

ENUOUEUE DUN9 N S618 2446 2530 2837

ENOTIMPLLN =l ED 0001 W 5534

ENUYLRHER 0020 N 984K

o OSSR COPYRIGHT © 1981, 1982, 1983
ENTEY 00°C L 88D 9514 DIGITAL RESEARCH
ENULLCHD 001F & 5838

EPUNUT ER*. 0023 N 5874 3186 P. 0. BOX 579
EUL4P T 000c W 566k 2578 ' PACIFIC GROVE, CA 93950
EQULL 000F N 5678 2672 )

EULNUSE 000A N 562K 2408 2513 SER. #

EQPROTLCTED 000D N 565k 2454 2504

ERKDKV 092F V46684

ERRLNTERCEPT 0092 Vv 39224

ERKORAUDE D693 V  4515¢

ERKPDAUDR 0930 V 46694

ERKTYPL 0815 V 44234

ES SREG V1361 1362 1362 1401 1434 1462 1464 1509 1512 1515

1516 1545 1548 1590 1689 2110 2131 2391 2392 2406
2412 2438 2439 2445 2463 2461 2468 2487 2488 2490
2491 2569 2570 2571 2576 2588 2589 2591 2612 2662
2663 2664 2670 2683 2684 2686 2704 2705 2707 2709
2825 2876 2828 2829 2880 2380 2882 2883 3062 3062
3071 3079 3281 323¢ 3285 3286 3295 3354 3354 3356

ESSAY 0624 V 1545 1554 42614%

EXIR5K 08CC V. 4561F%

cXIVil 0914 V 4638k

FAL St 0090 N 404 65 68 1582 1588 2142 2262 32718 3292 3374
3524 3919 4258

FARPDYSP 044l L 909 1598%

FBLDUSTCRH 0520 N 2334 3148

FCALL™ L0S 0032 n 148#%

FCUDLK 0808 V.  4408#F 4425

FCiLei 0020 N 494 4158

FCUONATTLH 00AZ W 1934

FCa05V AT 0418 N 226#

FCLOIURH 0417 N 225% 1845

FLLOAD 010¢ N 200%

FCUMASSTILN 0065 N 180%#

FCUNATTACH 0092 N 1764

FCUNDETACH 0093 i 178%

reungur oon2 u 1074

FLUNPRINT 040t W 2244



LP/M £S%86 1a1  SOUKCES RThe ABO PAGE 114

FCULNRLEAD 0U0A N 1154

FCUNWRY T 6069 W 114%

FULREAD 008BA i 1684

FCOWRL TE noec N 170#

FCREATEPKUG 0090 n  174#%

FDcbL 1M 006t N 158#

FDISK 03CC L 906 193,

FDLISPATCH 0UBL N 172#

FFLLUSE 0010 ti  121%

FRELLG . 031A V  4422# COPYR.GHT © 1981, 1982, 1983
FELINDPDNAILE 0214 N 201¢% ~
FFLAGSET 0085 N 163# DIGITAL RESEARCH
FFLAGWAT 0084 N 162# P. 0. BOX 579
FFLOLPD 0E15 L 3500#

FFOPLN 000F N 120% PACIFIC GROVE, CA 93950
EFFNRTLG 0E1F L 3512% 3516 SER. 3
FEPPUFUULD Nc28 L 3514 35174 :
FEFREADRD 1 0021 N 139#

FFREADSEU 0014 N 1264

FERELALL D03A N 1568 3166

FEKEEMEN 0039 &  155¥

FOGLIDEFDLSK 0019 N 131#

FTLEID 0BFE V46064

FLubpn 0001 L= 3040 3339 3261 3393 34754

FLUDPONAFEENTRY 04CD L 942 3048# 3443

FLIDPONG 0ONC L 3233 34304

E1nDPUTHRD 00EF L 3226 34544

FLUDAFCH 0814 V 4417#

FLNFLAGSET 0203 N 204#

FIAGKP 0000 N 7198 720

FIXLER 0004 i 724

FLAOFES 0003 N T21¥ 122

FIXPLARA 0001 N 7204 721

FLAGALT 0596 L 1756 1813#

FLAGBAD 0701 L 2313#

FLAGLEXLI 07FC L 2270 2300 25314 233%%

FLAGLXLT DTF8 L 2259 2262 2261 2274 2281 2294 2299 23284

FLAGLUUD 07F1 L 2312 23154

FLAGALN 0003 N 528

FLAGUFE FEFF W 3284 1826 2272 2280 2293 2295 13386

FLAGUN FEFL N 329% 1822 2069 2213 2292

FLAGS 0056 V 2322 3511 38594

FLAGSEC 2002 N 61#

FLAGSETENTRY 0729 L 925 2232#%#

FLAGTICK 0001 N 608 2245

FLAGVALTD 0TD3 L 2244 2291 2302#

FLAGHALTEHIRY 07TA6 L 924 2284#

FLAGLLG 00FF n 3304 2266

FLOTONUKL 0002 N 3254 326 2266 2267 3385

FLOLEN 0003 N 326% 3515

FLGPD 0000 N 3244 325 1822 1823 1826 22713 2280 2293 3386 3513

FLUAD 010A N 199%

FLSTATTACH 009E N 189#

Sl Dae S G B e e S e s EEw R e N -



CP/H aLMub 1.1

FLSTDEIALH
FLSTouuT
FLUSHED
FMILLDC
FMAUALLOL
FH4UFRES
FMeYi-felb
FMLaLLae
FMLFREL
FNAISTZ
LU DU NE
FNUABOKT
FNUASDRTSP:C
FURKASIRT
FPARS=r ILEHAKE
FPUFUUND
FPONUT OUND
FPOUONXTLUK
FPONXTPD
FPLRR
FPOCHPLET
FPuCHPNR AL
FPUEXT )
FPHEXY
FPNFOULD
P A MATL
FUMAKE
FQUPcH
FIKEAD
FOwRiTL
FRCUNLN
FRUNINDUT
FREEMDDE
FRLENXT
FriebO
FRebEPDEXST
FReEPDNPD
FRESPDIRD
rREEKDDT
FScTbMA
FSETUF AR
FScTPRIOR
FScTRNDREC
FSHAKE
FSLFceP
f-Suf‘.l”(-'
FSNO
FSsefr
FSYHNL
FYLREMINAGE
FIYPS12
FUNC
FULCITUN

SQURCE 3

009
030>
0502
nNoa o
n3ny
0304
09382
N30y
030C
0008
nprs
0217
0219
0213
0098
Nels
del4
IEOD
0:05
0chO0
03E2
0303
0col
NDF4
Q8F6
OBFB
0086
0037
0089
0038o
0402
2403
08F6
0s5C1
01F0
0219
01f3

R
v
li

i
T

- a4

<R zZZza SRR ERC D

a=Z o

N

RTH. 286

190%
110%
4ENYY
159%
<114
218"
160%
2194
2204
52#%
3445
210%
2124
211%
1834
3490
3488
34914
14864
34617
3069#
31063%
3075
34647
3070
3066
164¥
1654
1674
169#
22148
228¢#
4597¢%
18497
1281#
1296
1286#
1291
3851+
1324
149%
175#
142%
2lo#
205#%
22172
2269
2266
2084
173%
534
45034
922 k%

29923
3032
1856

3443

34954
34917%

3494
34714
3074
3072
3074%
3469
30754
30764

3593

1854
1892
12994
1292
12934
4013

13417

2216¢%
22724
2269¢

3093

954

— — " —
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CPrsY AbtH4bb lal

S TYHL
FUsStECUDL
FHaKLUP
FWaolrt
EWRON
FXLHIRG
oBur
LBUFLEN
GEIPDAVR
LETQLADDK
GFLALGUN
(MY
GGLTUN
GMX
GPUEAD
OPOUDUMLE
GPUIAVL
LAY
GUDFREL
6GQUL

GRET

HASH
HASHL
RHASHSED
HioheXT
IBKEAKLS
18KEAK 4P
IDerUGLCS
I0eBuULILP
10iVIDECS
ivivaioeie
LINTeKRUPTS
INLRPDCNT
INUDISP

INiF9
INFOFCS
InNgy

INLTPD
INLTTI0S
INiPTUDA
INUGMASKCS
INUMASKILP
INSERIPRUCESDS
INSEXTI
INSNPD
ANSNXT
INSUUT
INIDLSY
ANIDLESPEXIT
INIFLAG
INAUX T
1oAUXOUT

“ﬂ .. " _ -

<c<<<c<<<<<<<K<KIF PRS2

z2<rrrrreErerFces<<Ssraex<

RThenBo

2094
1334
206¢
2295

2498
44804
2903

2890

1310

2384

1822
24917
2661

2895

1487

1494

1501

2863

2892

2855

2921
444064
44491
45524
45254
36744
36738
3681¢#
3680#
3668#
I66T#
3671#
4596 %
1541

4258¢%
449 0%
4T95%
8719

3875
42224
42214
36724
367T1%
1769

1927

1918%4
1923
1919

156¢

1566¢
42594
2624
634

23005
22954

2909
2B
14744
2840k
1825
29N1L#
28T LR
28934
1496 #
1520¢
15044
208174
29234
2864F
29214

1544

902k
33880
422%
4223

1902
1929
1926
1924
1922
1578
2139

.

29193

1583 1644 1647 2142 3251 3278

41924

1905% 1990 2017

1926#
192Y
16594

1927%

3374

3524
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LP/M 85086 1.1 SIURLES KThae 486 PAGE 117
LOLO LN 0001 0 258% 2TT1¢
10CON0UT 0002 N 259%  2T8#
LOLDLS N00C W 251% 2764
101 LUSH 000C ® 269§ 212 3014 202
UL ISt 0004 2618 2791
IULESIST 0003 4 2604
LUPOLLDEY 000D N <TG¥ 293# 13%l
LORE WD 0004 N 2674 287%
1U5CS 0382 vV 36794
LUSELD SK 0009 N 2668 293¢
105 4p 0380 v 1394 1711 2119 3478¢
LUSTATLTnL 0008 i 2654 , 609
I05WLTCH 0007 N 264# COPYMGHT@)198E1f§f1983
LUVRELWES 0012 V 36764 DIGITAL RESEARCH
LIUVRFLWIP 0010 vV 3675# Yy 67
[0WRLTE 000G N 268% (884 P'O'B“XS?Q .
LIRACELS 0006 V 36704 PACIFIC GROVE, CA 93350
LTRACE LP 00% V36492 '
LLB 0086 Vv 3912# SER. #
LCuiin 0004 N 8654
Loc 088BF V 4652#
OYED 0273 V 4143#
LDIABSAZ DOAR W 63% 4143
LLnFO 0910 Vv 4633#
S LUCKCHT 0BFD V 4605%
LULKHAX 008A V  3914#
LULKROGT . 0907 V. 4615#
LUCKSHLLL 0572 V. 4595F
LUCKSP 08FD V 4591k
LUCKURLULK N8F4 V  4595%
LIDHRLHO 01ED vV 41384
LOUBASLP 013C vV 4127%
LOUCKHALN 0159 VvV 4134#
LUDNLSK 0liib ¥ 4136#
LODDNA 01F3 V41424
LOuKLS N1Cce V. 413CH
LODFLElY 015C vV  4137#
LUDF LXKkl O01EF V41408
LODF TXREL] 01F1 V  4l414#
LOD LD HA 21L6 vV  4131#
LULLEYVE 0LEE Vv 4139%
LUNLSIK 01RA V 41264
LOONLDT 01Rc V  4128¢#
LODNKELS O1EB V. 4132¥
LULPD 01C0 V  4129%
LODUD A D188 V 41254
LUDUSER 01CA V41354
LUGFXS 0350 V44514
LRET 0300 V 4411%
HAFLLN 0006 il 415#
MAF MAU 0000 N 4124 413
KA SAT 0002 N 4134 414

MAFSTART 0604 N 4144 41>



CP/¥ 4skeb 1.1 SHURCES RTMGLBoO PAGE 118

AAREFLAG BENY V  45T76#
MAKE gl I TRY 0401 L 926 2:70% ,
MAKE XFC8 0313 V 4416¢
MEL 0076 V 3382#
MAXALL D8FD V  4562%
MDLE 000A N 54714
HOUL 00%8 V 38604
MEH 0003 W 364 216 217 214 219 220 333 4020 4021 4022
402> 4024 405 4067 4063 4064
MEMCNI 06040 V 1853 3159 42824
HEHMUD 2010 & 38034 COPYRIGHT © 1981, 1982, 1983
ME PUDET nonN4 N 984 -
MENSPY 0641 vV 3157 342% 42854 DIGITAL RESEARCH
MECOUE 5004 N 3864 P.0. BOX 579
HEL 005A v 3861#
AELOAD 0001 N 3844 PACIFIC GROVE, CA 93950
HFERLEN 0004 i 4004
MFPRPD 600z N 3994 400 SER. #
MECBS AR Y NO0o ! 3984 599
HF SHARL 0002 N 3854
AFUDADRLY 0040 N 390#
MLENGTh 0004 N 3444 345 355
KL LNK 0300 N 3428 343 353
HMP 004C V 384 9¥
MODEWTRY 0000 W 2438 244 965
HODLINLT 0004 N 2448 245
MUDLEN 0008 N 2458
NUDULEMAP 0046 V 3836#%
MOLULELABLE 0000 s 37944
MPLFLAGS 0008 N 3118 3719
MPHLEN 0004 H 379%
MPMEX 0004 K 375¢ 376
MPsRLd 0002 u 374% 375
MPBPUADR 0006 N 376% 317
AP LS ART 0000 N 3734 374 2994
MPLTSI 0006 N 345K 346 356
MP i 0000 N 654 56 275 743 1332 1183 1975 3888
MSELAGS 0006 N 350#
RSGSPY 0RAO0 V 4310 48194%
MSLEUGTH N004 n 3554
HS L1iK 0000 W 353% 1343
MS Al 2008 N 357#
NSS AP 0002 N 354% 1346 1854
NS 1ART 0002 N 3438 344 354 ’
MULTCNI 0894 vV 4516%
MULTHUN 0818 V 44204
MULYISEL 0820 V 442064
MUSUSED 0008 N 3464 341 3517
AXLLSKUD 9374 V4109 4798% 4811
UXDT3KIPb 0890 V  4809%
MXLoanEn 0194 v 3881 4109k 4118
KXLOuDUP 01B0 V  4117%
NASAVLD 0184 L 1211 1213 1215¢%

ol ol Best  Smes  emaw E—— e B R R (===




CP/M as5dbo 1.1

NASPLL
NCL®
NC10UEV
NULS

WL JHD eV
NOPBOBT
NE 1

NETRDD
NEVMUD et
NELKGS
NLST
NLSIUEV
WUAPURIEIRY
RUARARTSPLCnTKY
deneh
HUDILP
NOOTSPE
NOPRG
NOTICK
NSLEVLES
NILOG
NXL1OSFUNCS
NXTCiHLD
NXIPUHAMC
NXVT1CK
NXTTED
UarLsrufe
JAKL §
UDRED
UFFSLETV
UKAPURIENTRY
UKDISP
ULAPTYPE
OPENCHNT
OPLNELID

OP MM AX

UP LM ENTRY
UP ko7
uPehveL

OS LF

0S it

(TR 49
OSVERINUY
auNERBUB T
PAGOKT
PPLXLULCNT

PARAME TERSCONE T

PARLOG
PaTCH
PBLBLNI
PCH11
pPCuCTLC
PCACTILU

SJAURCE

0143
0049
0035
0047
0333
0d91
nanv
0030
0040
004A
0048
NYe4
019¢
01°D
NC46
044a
6420
039A
0164
004t
08C4
0o0ecC
ne3s
0D0L
075F
0173k
0103
N1ED
038
08CS
nic1
0iL29
0819
08rC
0304
0088
0857
0yns
0088
0098
00t0
0040
007C
no8ce
0021
QBAl
0928
030C
080
ng7v9
0001
0008
NORC

2 N P € S C« o M FreKs« << rrer-rrrrrrz<<rrr"-"rrrae€<<<sirsec<<cacc<r

-
=

RTHe w0

12094
38464
3910%
1844%
1333
39194
9z
3320%
10c#
2312
38454
1329
945
947
3129
1541
1666
2459
2245
34850¥
43974
2724
31274
34412
2248
2249%
1253
1258
3526
456064
946
3¢54
44214
460437
4404#
3915¢
327
4614%
39134
958#
54#
3832¢4
389G#
39164
491%
4531¢#
46634
44094
3614
44764
Y374
540¢#
5424

1231

3908%

4035

3209

39094
1192¢%
12214
3135%
15934
16704
2462

2265k

3024
3131
3450
2255
2256
12564
162
3528¢%

12344
375

24291

1349

55

3495#%

492

36214

[ — W —— ——— — S ] | 2

40536

34Tk

2155
2798

24667

3133

24598

1.68%

2773
3522¢#

1845
3677
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CPrh ASNEL 161

PLELCILYS
PCHGU
PC./IkLUY
PCHRSY
PL NS
PLLHMLE
PDADUK
POLd
PDLUMIRY
PNisSP
PDLE
FOSK
PERISG
PF8CbT
PHRACTIVE
PrLELLDALORT
PFCTLC
PFLILY
PEDSKLD
PFXECP
PFREKNAL
PrLRG

PENOLTLS
PERIRAD
PFPURF
PEREU
PERESUURLE
PESYS
PFTAGLE
PFRItnPEcLP
PHYHMS
. PHYUYF
PHYSHE
PLASIRLP 2
PLUSK
PL NG

LR

PLST

PLUSCR

PMLh

PHAMC
PNaS 1L
POLLOAND I HCR
PULLONEXT
PULLENTRY
PoLLIY

SOURCES

0002
00135
0004
9360
6020
0022
D844
n390
00D 8B
0450
06306
0012
0960
8000
010C
0500
NuBo
0400
2000
0002
N004
0006

1000
4000
0008
0040
no20
0001
0010
0200
08cs
0870
08C7
0877
0014
0000

006t
0U24
2015
0016
0008
0008
G64A
0682
007y
0os2

]
7]
i

T 2rre<=ssc 2

>z

TS 22<

KkTrendo

5384#
4864
$39¢%
5434
4904
4924
4534
4%21¢%
924
1002
S84
4213
46176
532%
5254
528#
524k
5214
530%
21174
518#4
4T3¢
1915
3567
5294
531%
5194
522¥#
5214%
5164
520%
%264
4568k
4468%
45674
44T5#
4RO#
4T4%
1147
1734
1918
2016
3424
363
493%
4844
485%
4794
S04
19474
1934
923
1969

—‘ 77:

467

491
495

1014 %
1011
1485
48¢
46824

1321
1251

15517
4196

479
1928

1327
2461
1295
1212

484
47y
1173
1798
1934
2250
3484
1660
494
485
486
480

1994

1993
9GTT¥

1971

o o o

1449
1322

1025
1513

314>
3140

1770
2500
1518
1216

1066
1175
1802
1930
225¢
3493
1943
1328

1340
3068
52

1973#%

1679

3142

116
7461

1915
3561

1260

10638
12917
1307
1943
2276

35lu#
1335

1341

480

1602

3254

1260
2500

1928
4196

3552

1071
1314
1807
1949
3338

1342

1317

1605#

1261
3140

2¢19

1973
1445
1823
1982
3343

1851

2146

3563

1295
3142

1076
1505
1840
1987
3360

3298

1321
314

1077
1666
1364
1987
3363

3375

1518
3254

1141
1668
1886
1988
3403

3527

1770
3546

1143
1733
1901
2010
3404
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CP /1 n5hb6

PP ARC
PPt
PPrILR

PR-CL
PRIECH1
PRIY
PREX1]
PRUCLRLEA]
PRVPUS
PSLTUVATY
PSLItLICH
PSLELAY
PSul
PSFLAGWALT
PSS
PSKEIOLL

" PSRUN

PSsStLErP
PSSy
PSsSyYnC
PSIAT

PSitwrM
Pl bRELD

PUXCiiT
PUDA
PUL
PUSEK
PWall

PUMOUE
PWSCKTILH
RQARE]
QADSIGHS Y NG
WBuUr

WD LRKY
ADt Ri22
abrounD
QOLEG
W iy
WD HND
QOLK1
why
GOKEY
Qrokv
uFiYLE
UFKELP
QFLPGS

1.1

STURCES

UEIA NS
no2c
0005

0450
0465
25448
015 2A
0c14A
08F9
6009
N02c
aun2
0006
0008
0007
0061
60no

6305
noe3
(LT
0004

0004
0062

0019
0010
005C
0013
001A

2300
002t
0aTd
NASE
0014

NdD2
0904/
03FC
001C
0307
03k
n3n9g
0012
090D
0040
0004
0002
00GC«

Y

H

Iy
‘

ZZ2aosNF<< <

T H4e nBo

4894
4944
477%
3279
4T35¢#
4T121¥%
47314
47344
1026
4H0LH
S114
4954
Y044
506%
510#%
209%
5034
SN2k
22117
507¢
505%
S1cek
476%
1665
3269
5061

49§
49>
478

13054

496
992
2583
2.917
26717
994
10738
4194
1045

1104
471
1742

3169
475
3463
483
481
1298
483
4389
3357

28044
2712
041
3029
2504#%
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