COLP/M OASEBE 1.1 MJURCE: X7J5.£586 Cxample CLP/N-36 X195 PAGL 1

1

2 H ZTZEZ Tz T=STTTSZTT=====

3 H £ 7T 0 5§ - 8 ¢

4 H TSz sZ=z===I===2===

5

6 H Concurrent CP/i=86

7 H 2Xtanded T/ System

8 H for the

.9 H 124 Personal Coaputer

10

11 H Copyriynt () 1983

12 H Bigital Researchy uince.

13 H lox 979y Pacific Grove

14 H Californiay 93950

i3 CcpIM-80 2.0 V.2

H This XIOS is presentea as an example r .

17 H hardware interface the CCP/H-86 uperating systeg. COPYR;GHT@ 1981' 1982. 1983
18 DIGITAL RESFARCH
19 H Permission is hereby granted to use or PO an579
20 H abstract the following program in the e
21 : implementation of Concurrent CP/M-d6, PACIFIC GROVE, A 93350
22 H CP/uy MP/M or CP/Net for the 8086 or 8088
23 H micro-processor. SER. # f(—/(}‘-l—
24

25 title “Example CCP/M-86 XIDS”®

26

27 SEUFEEF R EEEE RS IR E R SRS E R F B SRR BR RN SRR R E S SRS S SR E X SRS KRS E XX B S S S K F k&

28 s 3

29 HE X10S ORGANAZATION &

30 HE &

31 SEFEEEEREE SR SRR E S SRR R A X AR AR PN EAFSSKE R TS SIS F SR RKLEXTRFVE R E X %8

32

33 H This XI0S is organized into the several major sections which

34 H begin with the saction name centered and underlined.

35 H The following Table of Contents lists the major sections,

gg H and most of the sub-sectionse.

38 H Section Name Paga

39 H Sub Section
40

41 H CCP/M Formats 6

42 H SYSDAT Format 6

43 H CCP/H System Call tquates b

44 : Process Descriptor format 7

45 H Console Control 8lock Format 8
42 H Yemory Descriptor Format y

4

48 H XIDS Equates 11

49 H X1I0S Flag Assignments 11
50 H ASLTI Codes 11

51

52 XI0S HEADER 13

v
- N
. e

AND CCP/M INTERFACE



CP/M ASMB6 1.1 SOURCE: XIDS.ABS example CCP/M-36 K105 PAGE 2

54

5% H Headar 13

56 H CCP/# Interfacne 14

57 H L0_PCLL 1€

58 H pPOLL 16

23 . INTERRUPT HANDLERS . COPYR:GHT © 1981, 1982, 1983
H - [N 4

61 ; I8N PC Interrtupt Structure 17 DIGITAL RESEARCH

62 ; Igu PC Kayboara Ports 17 P.0. BOX 579
H 59 Equate

o : 82535 Equates " PACIFIC GROVE, CA 93950

65 H I_TICK 18 P

66 ; I_KEYBOARD 21 SER. #

67 H [_DISK 24

68 H I_UNEXPECTEZO 26

69

70 H CHARACTER 17D 8

1 H IBM PC Screen tquates 28

12 H I8M PC Parallel Port Fquates 28

13 H 6845 CRT Controller Equatas 28

74 H LIO_CONST 29

15 H L0_CONIN 29

16 H 10_CONOUT 33

17 H Special Character Output Routines 36

18 H cscape Sequence Routines 37

79 H Console Jutput Subroutines 46

80 H I0_SWITCH 49

81 H IO_STATLINE 50

82 H 10_LISTST 54

83 H I0_LIST 54

84 H 10 _AUXIN 55

85 H ID_AUXOUT 55

86

87 H character I/0 Data 56

88 H I0_CONIN Data 56

89 H Keyboard Translation Tables £1

90 H Special Output Character Tables 60

91 H Escape Sequence Tablas 60

92 H Screen' Structures 61

93 H Console Control slocks (CC8s) 63

94 H Status Line Data 64

95 H List Control Blocks (LCBs) 65

96

97 H disk 170 56

98 H IBM PC Disk Egquates 66

99 H 8272 FDC Controller tquates 66

100 H 8237 DMA Controller Equates 67

101 H CCP2/7M Disk I/3 tquates 58

102 H [0_SELDSK 69

103 H I0_READ 59

104 H I0O_MRITE 11

105 H IO_FLUSHBUF 79

106



LP/M ASMB86 1.1 SJURCE: XT0S.A3Z6 Example CCP/M-85 XinS PAGE 3

101

108 H disk /70 Data 80

109

110 H INLYS t4

111

112 H Miscelldneous Routines )3

113 H PRINT_MSG: 93

114 H RESET: 93

115

116

117 The XIUS functions invoked by the CCP/K karnel throuth

tl
118 H the JMP to FNTRY:, are denoted by a rouw of equal siains
119 ; above and below tne function labels. For axample tha TO_CJill
120 H label has the fora:
121
122 H ¢========
123 H io_conin:
124 H $======== '
125 s
126 H Internal XIDS functions that are called from varijious LJP\»UHI®198L19821983
127 H parts of the XJ0S are of the foras . ' oz
121 DiiuTAL. RESEARCH
129 : R P. 0. BOX 579
:;2 H set_physical_cursors? PACIFIC GROVE, €A 93950
’ e
132 SER
133 H Interrupt routines are similar to the latter but begin o
134 H with the string "i_", for examgle?
135
136 H P —
’ 137 H i_keyboards:
138 H o ————————
139
140 : Subroutines local to a specific function ara underlinads
141
142 ; action_keys
143 H g
144
145
146 H Register usage for XIOS "io_" functions and LNITS
147
148 H Entrys AL = function # (at ENTRY? lazbel)
149 H CX = entry paramater
150 H IX = entry parameter
151 H DS = SYSDAT (at ENTRY: and THIT?)
152 H ES = User Data Area (UDA) of currently running process
153
154 H Exits AX = return
155 H BX = AX (in exit)
156 H ALL SEGHENT REGYSTERS PRESERVED:
157 H CS9DS,c5,SS must be preserved thoujh call
158

159 H Far calls to the 3uparvisor from the XIDS:



CP/M ASMB6 1.1 SIURCES XTO3.A86
160
161
162
163
164
165
166
167
168
169
170
171
172
173
1714
115
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210 H
211
212

. ®e we @ we

®¢ Ws We 68 W6 Wb W ®s @s o ws @

e ws €

. e we

WS @e BE B WL Vs Be B VP B4 B Ve G4 B4 W B O 90

e

ixample

CCP/¥-86 XI5

CL = function

cH = 0

DX = paraaster

DS = daty seament of parameter if GX is an adaress
£S = UDA of currantly running process

Far jum&s to the Dispatcher made from XIUS interrupt routinest

All reyistars the same as on a2ntry to the intarrypt
routiney, except LS and I? which are changed by tha JMPF.
(the FLAGS, CSy IP are on the stack

by wvirtue of the INT instruyction)

JEV_SETFLAG calls to the Supervisor from X3S interrupt routines:

Notess?

CL = DEV_ScTFLAG function nuaber

CH =0 .

X = flaj number to set

DS = SYSDAT

ES = don“t care (must be restorad at end of the

interrupt service routiney howaver)

The DEV_SETFLAG call and the jump to the dispatcher are

the only legal operating system "antry* points
for interrupt routinese

Changes have been made in the
register conventions from
the CP/M-86 BT0S and the NP/M-86 XIDSe.

The XIDS must be assembled using the following memory model:

8080 models

The code and data seyments are the same,

mixed code and datae

The code segment

fs org“d at 0CO0NH ralative to the systenm
data areae.

high

low

> system data

> system code

Notes on coding style:

Indentation of the code is used to emphasize branching

L T

PAGE 4

COPYRIGHT ® 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93950

SER 3#




CP/M ASMB6 1.1 SOURCE? XI0S.A86 Example CCP/M-86 X.05 Past g
213
214 H after conditional jumps. Lower case is used for all code
215 H and variables for :asier ra2adings. Code lavals, equates
216 H and varisble namas cre in uppar case witnin comments to
217 H distinguish thep fros the english.
218
219 H tquates and data variablus are placed in proximity to whera
220 ; thay are usede n3ving the code and Jata intergixad requires
221 H the use of equates and ORG statements throujhout the X405,
222 .
223 H fhe XIOS may be broken up into snaller files 4ith the use
224 H of the ASM36 "include" stut=ments All of the data variabl:s
225 H may be placed in one Separate data scgment and the extra
226 H equates and DRGs removede.
227

COPYR.GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PAGIFIC GROVE, CA 93350

SER. #




CP/M ASMB6 1.1 SOURCES XT05.486 Example CCP/K-85 X103 PLGE 6

228

229 eject

230 H LCP/i rrornats

231 s memmemme e

232

233 it I L e e R Y 2 33 s s i ittt

234 HEJ *

235 HE 3YSDAT Format &

236 HEd «

2371 PR I T T

238

o oe. o COPYRIGHT © 1981, 1982, 1983
241 0000 supmod rw 2 iinternal entry point to SYP DK“TALRESEARCH
242 org 038h ' P.O BOX 579
243 0038 dispatcher rw 2 sinterrupt routines may exit with e 50
244 org 040h i3 JHPF here PACIFIC GROVE, CA 939
245 0040 o0sseg -rw i tbeginning paragraph of U.S.

246 org 04%4h SER. 3
247 0044 endseq rw 1 #1st paragraph aftar J.S.

248 ory 040h

249 0048 sys_disk rb 1 isystem disk nuater

250 ) org 050h

251 0050 temp_disk rb 1 stemporary disk nunber

292 org 058h

253 0058 mdul rw 1 sroot of unused memory descriptors

254 005A nfl ru 1 sroot of memory free list

255 org 068h

256 0068 rlr re 1 sReady List Rooty lst PD is

257 org 072h srunning process

258 007« thrdrt rw 1 sThread Rooty list of active

259 0074 qlr rw 1 sprocesses

260 ory 078h

261 0078 version [ ] 1 taddress of version strinn

262 srelative to SUP codz seygment

263 007A bvernum rw 1 4B00S varsion number

264 007C osvernum rw 1 $0.S. version number

265 007t tod_day rw 1 sbinary days since January 1, 1978

266 0080 tod_hour rb 1 iRCD

267 0081 tod_min rb 1 s8CD '

268 0082 tod_sec rb 1 s8CD

269 org 088h

270 0088 open_vec rw 1 16 pit vector ot drives with

211 sopen files - used by status line

272 iroutine

213

274 R I e T R e T YT 1]

2715 ¥ [

276 HE 2 CCP/M System Calls Used by this XT0S &

217 L] ¥

218 T I 12T T R Ry sy I Y S T I I L i1

279 :

280 sprocess control functions:




CP/H ASMB6 1e1 SOURCE: XJ3S.286 Example CCP/M-36 %15 , PAGE 7
281
282 0080 p_delay eqgu 141 sualay spacifi2g nushar of ticks
283 008E p_dispatch equ 142 slet othaer anotlnar procass run
284 009C . p_pdadr equ 156 tyget doudle word pointer of process
285 tuescriptor
286 008F p_term equ 143 iterminate process
287
248 . sdevice controel functinns:?
289 0083 dev_poll equ 131 spoll uaevice
290 0084 dev_waitflag equ 132 iwait for flag to be sat
291 0085 dev_setflag equ 133 iset a spacified flaj
292
293 $Time function:
294 0098 t_seconds equ 155 sget dategnoursgainutasysaconds
295
296
291 SESEESETEE R ISR ARSI R KSR IR GRS F R SI P XFF ISR PR KIS EEFFK S FEFS TR I X F S 35228
298 HES [
299 3 Process Descriptor Foramat &
300 H , ¥
301 I3 R R R R Ry P e e R L S T S s e ST R 2 2 1)
302
303 The Process Descriptor (PD) along with tha

,

304 H associated User Data Area (UDA), describe

305 H the current state of a Process under CCP/4-86.

306 H The process descriptor is always within the System =

307 ; data Segment. Y CCPY.GHT o 1981, 1982, 1983

;gg H Process Descriptor: D|G“M. RESEARCH
? -

310 P.0. BOX 579

BRI : fm———— - tm———— te———— t————— tm———— o ———— - +

312 s 00} link I thread Istat lpriorl} flag | PACIFIC GROVE' . 93350

313 H te———— - $m———— - $om——— $———— po———— tm———— + SER ;:

314 3 08} name [

315 H t————— - o to———— te———— o= to———— to———- +

316 s 101 uda ldisk | user] reserved |

317 H tm———— to———— = ——- - o $m———— po———— - +

318 s 18] resareved | parent |

319 H m———— e tom——— - - t————— t-———- - +

320 : 20lcons | reserved Ilist | reserved )

321 H po———— o - - - tm———— to——— e +

322 s 28l reserved 1

323 H pm———— pm———— $o———— o Fm———— tm———— tm———— tm———— +

324

325 H link - used for placement into System Lists

326 H thread - link field for Thread List

3271 H stat - current process activity

328 H prior - priority

329 H flag ~ process state flags

330 H name - name of process

331 H uda - segment address of uyser data area

332 H disk - current default disk

333 H user - current default user number



CP/M ASHES 1.1

334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
3617
364
369
370
311
312
373
374
315
376
317
378
319
340
381
382
383
384
385
386

n000
0002
0004
0005
0006
0008
0010
0012
0013
0016
001E
0020
0024

0030

XT0S.2d6 txample CLP/N-B6 KIS PAGE 3

H meimn - pointer ta Wl list of memory owned
H by this process
H parent - process that croated this proecass
H cons - default consola device (doesn”t imply ownership)
H list - default list davice (doesn”t imply ownarshio)
p_link 2qu word ptr 0
p_thread aqu word ptr p_link + aordg
p_stat equ byte ptr p_thread + word
_prior equ byte ptr p_stat & byte ] R
;’_‘f’lag equ “Z,.d ';t,. p_prior + byte COPYR:GHT & 1981, 1582, 1983
p.name equ byte ptr p_flag + word DIGITAL RcScARCH
p_uda equ word ptr p_name + 8
p_disk equ byte ptr p_udga + word P. 0. BOX 579
p_user equ byte ptr p_disk + byte PACIFIC GROVE, LA 93959
p_men equ word ptr p_user ¢ 3
p_parent equ word ptr p_mem + B SER. #
p_cons edqu byte ptr p_parent + word
p_list equ oyte ptr p_cuns + 4
pd_len aqu 304
SESEREEFERERERFE RN IR R RR IR SR E NSRS IR SR KGR RE RS SIS K S R KR RS2 F 5SS 4 &%
¥ . &
K3 Console Control Block Format *
] *
SEEEESRSEEE TR R SRS ST RS EN SN S EREF SN TR B SRS S S HASBI A G R E S E S BI RS GF RS X F & %k
H
HE The CCB is used by the system to control the virtual
PR consoless There must be one correctly initialiazed CC2
- in the XIOS per virtual console.
HE
HE o LR b Fmmm e +
s« 00 | owner ] reserved 1
HE Fm—m————— to———————— pmm—————— o —————a +
i 04 | reserved ]
i * o ——— fom——————— [ R et +
i* 08 | wimic | reserved |
FE3 - tm———————— o ———m [ +
3¢ 0C | reserved 1 state 1
HE o ———— R pm———————— tmm——————— +
s+« 10 |} maxbufsiz ] reserved ]
HE o ————— o o Fomm——————e +
s 14 | raserved ]
HE tomm - e ——— e o e +
3¢ 18 | reserved |
HG e —————— o —————— pmm———————— o ——— +
3¢ 1C ) reserved ]
3 P pmm———————— L it mmmm———— +
i« 20 | rasarved I
i * e —pm———— T P ————— +
s 24 | reserved ]



LP/N ASM86 1.1 SDURCES: XI0S.Ad6 txample CCP/A-85 X.03 PAlL 9
387
388 ¥ tem——————— tmm - tmm——————— tm———————— +
389 HESDY: B | reserved |
390 HE 3 e m e tmm——————— $mmm—————— +
3N ]
392 HE owner - curreant owna2r of device
393 L3 if 0y no ouner
394 HE ] ninic = list dav tnat mimics use
395 S O0ffh yaans no minic davice
396 H state - current state of virtual consola
397 HE maxbufsiz -~ maximum file size for buffered moda
398 :
399 0000 c_owner equ word ptr 0Ch
400 00086 c_mimic equ byta ptr 0N8h
401 000E c_state equ aord ptr Oth
402 0010 c_maxbufsiz equ word ptr 10h
2%2 002C ccblen 2qu ich CUP(*GHY0198L19811983
405 3CCB state flags » DIGITAL RESEARCH
406 P. 0. BOX 579 :
407 0001 csm_bufferad equ 00001h .
408 0002 csm_background equ 00002h PAC'HC GROVE- LA 93350 N
409 0004 csm_purging equ 00004h SER #
410 0008 csm_noswitch equ 00008h .
411 0080 csm_ctrls equ 0N030h
412 0100 csm_ctrll equ 00100h
413 0200 csw_ctrlp equ 00200h
414
415 PEFAFEEEEBE SRR SR EE R R R RS S S SR RS FEE SR KRB SRS I E A F G F SR STk EFE 2GS SRS %8 S5
416 1L , ¥
417 PR Memory Descriptor Format < &
418 HE 3 *
419 SEEEFFEFOS RIS AR E B LIS SRS RS FH SRS E X E ST FE RSP A ITE RS S 5SS &6
420
421 H GENCLPM creates an MD per memory partition specitied,
422 HE links them together and roots the list at the Memory Free
423 s list location in SYSDAT.
424 i The XIS in the INIT: routine can trim this list to
445 HE ) be in the bounds of actual menory
426
427 H - ——————— mm———————— Fm———————— o ——— +
428 s« 04 | link ] start ]
429 HE tm—m——————— t———————— t————————— tmm———————— +
430 3¢ 08 1} length i reserved |
431 x4 - —————— o b e +
432 3¢« 0C | reserved ]
433 % e e ettt +
434
435 HE link - offset of next MDy, 0 if end of list
436 3 start - beginning paragraph of free memory
437 3 length =~ size of partition in paragraphs
438

439 0oo00 ad_link eju word ptr 0



> i 5 . PAGL
CP/M ASMb6 1.1 SDURCE:S XI10S.A 36 example CCPIH-85 X105 |

440
441 0002
442 0004
443 0008
444

md_start

md_length

wdlen

o

equ qord ptr wd_link ¢ word
equ word ptr md_start + word
equ wd_length + 4

COPYR GHT @ 1981. 1982, 1583
DIGTAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER. #

10



LP/M ASMB6 1e1 SDBURCE: XT0S.336 Exiample CCP/N-d6 X10S ' PAGE 11

445
446 eject
447 H XTuS Equates
448 H ———— mmm———-
449
450 FFFF true squ QfFffth
451 0000 false equ ]
452
453 I A2 2 R I Ry S E T 2 ]
454 HE ] ¥
455 HE3 KI0S Flay kssignments ¥
456 1 ¥
457 R S s Ly s e R e T SIS S 2 2 23
458
459 H Jefinition of flag table used by by CCP/¥ and this XT3S
460
461 sCCP/Y flaons:
462 20 - is reserved N
463 0001 tick_flag equ 1 $tick flaj number COPYR:CHT © 1981, 1982, 1983
464 0002 sec_flag equ 2 iseconds flay huaber DIGITAL RESEARCH
:Z: 0003 nin_flag equ 3 sminutes flag number P.0. BOX 579 H
467 $XI0S flagss PACIFIC GROVE, CA 93950
468 0004 fdc_flag equ 4 sdisk operation flan

" 469 00605 key_flag equ 5 ikey available flag SER. #
470 00006 ball_flag equ 6
471 0006 last_flag equ bell_flag
472
473 . AR 22T T L S R F R T S 1
474 HE ] &
415 HE 3 ASCII Codes ¥
476 HE ] &
477 22 e T T T e IR R E e P T P e T P T T T S E R L 2 2
478
479 0000 nul’ equ 00h
480 0001 soh equ 01lh
481 0002 stx equ 02h
482 0003 etx equ 03h
483 0004 eot aqu 04h
484 0005 eng equ 05h
489 0006 ack equ 06h
486 0007 bel equ 07Th
487 0008 bs equ 08h
488 0009 ht equ 09%h
449 0004 1f 2qu Oah
490 0006 vt equ Obh
491 000C ff equ Och
492 0000 cr equ 0dh
493 000¢& so equ Oeh
494 000F shi equ 0fh
495 0010 dle equ 10h
496 0011 dcl equy 11h

497 0012 dc? equ 12h



CP/M ASMBG 1.1

494
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516

0013
0014
0015
0010
0017
0c18
0019
0014
00186
001C
001D
001t
001F
007F

0011
0013

SOURCES XINS.Ld6

dc3
dac4
nak
syn
etb
can
em
subb
esc
ts
gs
rds
us
del

xon
xoff

cexamnl2 CCP/4-386 XiOS RENTYS 12

equ
aqu
2a4
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

equ
equ

13h
14h
15h
16h
17h
18h
19h
lah
1ibn
1ch
Ldh
leh
1fh
1fh

dcl
dc3

COPYR-GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER. #




CP/M ASMB86 1.1 SDURCE: XI0S.AB6 Example CCP/K-86 X125 Peie 1o
517
518 eject
519 H XVT0S Heddik AND cle/m (HVERFLCE
520 T e
521
522 H R I T R S I s R T TS R i s I T
523 T &
524 HE LI035 Heasder &
525 HE *
526 A T I R I L R T T N T TS
527
528 CSth
529 ORG 0CODh 8080 model XINS base
530 $CCP/H-85 entry points to XKiGS:
531 0C00 E94413 1F47 jmp init scalled once at system boot
532 0C03 £93700 0L3D imp entry ssubsequent calls yo through here
533
534 0004 num_vir_cons equ 4 snumber of virtual consoles
535
536 0C06 0000 sysdat dw 0
537 ocng supervisor_o rw 1
538 0C0A suypervisor_s ru 1 C i
539 0cos supervisor equ dword ptr supervisor_o OPYKG”T©198L19811983
540 DIGITAL RESEARCH
541 ococC SL1 equ offset $
542 DSES p P. 0. BCX 5‘79
543 ORG sL1 ACIFIC GROVE, cA 93950
544
545 003C ticks_per_second equ 60 SER #
546
547 ocoL Qo0 tick db false iset by L_TICK
548 oconp icC ticks_sec db ticks_per_second A
549 0C0E 00 door db false sused if door open interrunt
550 sis availavle to XINS
551 0COF rb 2
552 0C11 04 nvens db nua_vir_cons $4 virtual consoles
553 0C12 04 nccb . db 4 stotal numver of CC8s
554 0C13 02 nlcb db < 22 list devices
559
556 0C14 3818 ccb dw offset ccb_tab jpointer to the first CCH
557 0C16 7D19 lcb dw offset lcb_tab jpointer to the first LCJ
558
559 . sdisk parameter headar offsets
560 0C18 E91E dph_tbl dn offset dphk H
561 0C1A FDI1: dn offset dpho H:
562 0C1C 000000000000 dw 0505,050,0,0,0 sC-1
563 0001000000000
564 0000
565 0C2A 000000000000 dn 0,050 sJ-L
566 0C30 111F00000000 dph_m_adr dw dphM,s0,0,0 iN-P
567 0000
568

569 H If Mdisk memory is not present, {NIT: 0°s OPH_#_AOR.



CP/H ASMB6 1.1 SOURCES XIUS.AY6
570
5711
512
513
574
5715
516
517
578
5719
580
581
582
583
SH4
585
586
587
588
589
590
591
592
593
594
59% HE
596

597

598 H
599
600
601
602
603
604
605
606

. ws

0C38 C003 ganccpm _buf

0C3A 9515 trans_table

0L3C 00 debug

' ¥
HE
g

SLZ
CSZ6
ORG

0C3D equ

sLe

entrys

exits

.. O we w8 w8

Note:$
for the

o
S
<
. e @

cld
xor
cmp
jae

0C3D
0C3t
0C40
0C42
0C44
0C46
0C 4y
0C4C

FC

324
3C0E
7304
DOEDO
8823
FF974F0C
8808

0C4c

ill_func:

0C4c CB retf

e put this J2PnrY in nows so
IPd fixupbs for use.

cxample CCP/M-36 X105

GidCCPr will carfora

dw ascreens_size

3# of paragraphs and osut tha

36E0CCPM 4ill alloc screens_size

iseguant address of the ouffopr in

tthe varizole GENCCPH_RUF

de keay_tadle jallow a transient to channa
sthe keyboard wagping
sallow CP/N-386 to bHe used

sfor debugaings see INIT:

ub false

CCP/A ANTERFACE

offset §

jarrive here from JMP at
#03H in XTJS code segmnent

AL = fuhction number

CXy 0OX parameters

AX = 8X = return

ALL SEGMLNT REGISTERS PRESERVED:

CSsDSsESHSS must be presarved thouzh call

no alteration of stack is allowed during entry except

return addrass caused by the "CALL FUNCTION_TABLEL3X]®

instruction.

sset the direction flag

ahpah
algxios_funcs
ill_
shl al,l

aov bxjyax

call function_tablelbx1
mov bxsax

func

smultiply by 2

sput in pointer reyister
ino ranje checking needed
sonly ca?led oy 0.5

sreturn to 0.S%. kernel

XIS R 2 I s R R T I I I I T T T2 F S 1Y

¥
*
&

HEEE: 22212 TR 2 23323 R 2 2 2 2 2 R S X s R T S 2

PaGr 14

COPYRIGHT © 1981, 1982, 1983
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P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER =




CP/M ASNBE 1.1 SODURCES 2[0S.186 Example CCP/M-86 X105 PROL 1L
623
624 0C4F SL3 equy offset %
625 0SEG
626 a6 SL3
6217
628 0ont xiovs_funcs - equ 14
2;: function_tables COPY&GHT©198L19811983
631 0C4r E30F M io_const 3 0 consule status D‘G"AL RESEARCH
632 0C51 E60F dw io_conin 3 1 console input P-O.BOXSIQ
633 0C53 F810 dw io_conout 3 2 console output .
634  0LS5 3E16 du fo_listst i 3 list status - PACIFIC GROVE, ¢A 93950
63% 0C57 5616 dw io_list i 4 list output SER.
636 0C59 7116 dw io_auxin 3 5 auxillary insut o
637 0Cs58 7215 i dw io_auxout 4 6 sauxillary out
638 0C5D 7214 dw io_switcn $ 7 switch screen
639 OC5F E214 de io_statline $ 6 upaate or print new status
640 0cé61 9119 dw fo_seldsk 3 9 select disk
641 0C63 Al1l19 dw fo_read $10 read logical sector
642 0C65 F119 dn io_write 411 write logical sector
643 0C67 841C dw fo_flushbuf $12 flush buffers
644 0C69 790C du io_poll 213 poll device
645
646 0céB SL4 equ offset %
647 CSEG
648 ORG SL4
649
650 Y
651 setflags
652 §m—————-
653 : entryd OL = flaj numsber
654 H exits AX = BX = return ,
655 '
656 0C68B 8185 mov clsdev_setflag
657 0C60 EBO2 0CT1 jmps supif
658
649 §mm——————
660 waitflags
661 §mmm———e
662 H entry: DL = flag number
663 H exjts AX = BX = return: =
664 :
665 0C6F L1384 mov clydev_waitflag
666 tjmps supif
667 )
668 §m———
669 supif?
610 HEE e .
671 H entry? CL = function number
672 H CH =0
613 H DX parameter
674 H ES = user data area
615 H exits AX = 3X = ratyrn



LP/R ASMB6 1.1

6i6
617

618

619
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
. 697
698
699
700
701
702
703
104
T05
106
1017
708
709
710
711
712
113
714
115
116
1117
718
719
720
721
122
123
124
125
126
121

SJURCES

0C71 32ED
0CT3 2EFF1c080C
0L78 C3

0C79
0c74
0C7D
0CTF

3308
3ADA
D1E3
FFAT930C

0oce3
0c86
0C8A

EBF3FF
85007401
c3

0C83
0csc
0C8tL
0C91
0C92

53
B183
E8c OFF
58

c3

0C93

0C93 4415

0C9> 4416

0C97 000000000000
0000

X105.A36

0Cc79
0C8u

0CcT1

txample CCP/7H-8B5 XiJds

arror code from 0.5
UdA or ra2turn valus

0on

. we

LX
c$

xor chych
callf supervisor

ret
P=======
io_poll:
;:::::::
H entrys UL = lavice #
H exit? AL = 0 If not raady,
H 3X = devicad # 2.
H ALL SEGMENT REGISTERS PR
H

CS,DS,ES;SS must bLe pras

H I0_POLL is called frum the dispa
H a DEV_POLL call to the D.S.

xor bxsbx

mov bl,dl

shl bxsl

jmp poll_tablelox]
;———-—
polls
3-.—-_
H entry? DL = device huymber
H exjitsd AL = O0ffh aavice ready
H AL = 0 if not ready
H BX = devicef# & 2

call fo_poll

test axsax | jz p_os

ret

P_O0Se

push bx

mov clydev_poll

call supif

pop bx

ret
SLS equ offset §
DSEG
ORG SLS
poll_table dw listst

aw listst
dw 0s0,0,0

PRGE 18

.

sensure CHd is O

COPYRIGHT © 1981, 1982, 1383
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93950

SER #

0FFH 1If raady

ESERVEDS
erved though call

L
tcher after a procass makes

ipoll device

.

sicheck hardnare first

$AX=0 if not ready

sBX=device# % 2 set by io_poll
i0L=davica#

1save devicei# ¥ 2

sgive up the CPU rasource

sdeviced ¥ 2

seach of these functions must
spreserve 68X and DX
sreplaca with othar poll davice

sroutines address, when needad.



CP/M ASMB6 1.1 SOURCE: XIUS.As6 txample CCP/K-86 KiUs PAGL 17
728
129 ejact .
730 H Interrupt Handloers
131 e
732
133 T T T R R
7134 HE S &
735 HE R I3a PC Tnterrupt Structure %
136 ie - : | COPYRIGHT o 1981, 1982, 1983
137 2T R TR L T T R Ry e e s e T T F 2 T T .
131 # DIGITAL RESEARCH
739 0001 s_step_1int equ 0in - iinterrupt nuabers P. 0. BOX 573
740 0002 nmi_int equ 02h ) )
T41 0003 ona_byte_int e qu d3h N PACch GROVE' LA 93950
T42 0008 tick_1int 2qu 08h SER. #
T43 0009 key_int 21u 09h
T44 0V0E disk_int eyu (112 .
145 0011 equip_int 2qQu 114
T46 0012 mem_size_int 2qu 120
1417 0014 rom_rs232_int equ 14k isee init for debujging use
748 0017 rom_printer_1int aqu 17h i "
749 00€0 os_1int equ 224 inoraal CCP/H-8B6 entry
150 00E1 debug_int equ 225 tdabugyer entry to 0.S.
751
152 0004 iv_s_step equ s_step_ints4 sinterrupt vector uvifsets
153 0003 iv_nni equ nmi_int%*4%
154 000C iv_one_byte equ once_byte_int¥4
75% 0020 iv_tick 2qu tick_ints4
156 N024 iv_key equ key_int¥4
157 0038 iv_disk &qu disk_int#¢
758 0050 iv_rs232 2qu rom_rs232_int#4
759 0384 iv_debug equ debuj_int«4
160
761 R R N T e I T R
162 P 3 &
163 HE (A PC Keyboard Ports %
164 HE &
165 SHRTEBESEERC SR E RS E SRR NS SR TS S SF RSB FFFFE AU EEI ST FRRIFK XK IR h S 6 S 3%
766
T67 0060 kbd_data equ 060h sinput port for the xay dDoard data
768 0061 kbd_control equ 061h scontrol port for the key d0ard
769
7110 SEEEFEEIRESRRF S SR ER TSRS S SR SRR A EINKP A SR RGN EEE kS I bk bR Sk b kb $&
1171 HES ¥
112 it 8259 Programmable Interrypt Controller Coamands *
173 HE and Ports *
174 i & *
775 SHRFEF SRR EEE R R I PR RI R R F B F I RSP RS E T F SRS T OB E SR SRR EA IR R ST XS RX KRS kXK S %%
116
177 V20 pic_even_port equ 020h sport 0
778 0021 pic_odd_port 2qu 021h sbit 0 is 20 of Y259 instructions
179

780 0020 pic_nseoi =2qu 020h snon specific =nd of interupt



CP/M ASMY6 1e1 SOUKRCES XI10S.AY6 Cxample COP/m=-36 X403 ' PaGE  1b

781

782 .

783 0006 disk_channel eqy 06 h

184 0uo1 keyboard_channel ©qu olh

745 0000 timer_channel agu 00n

186 COPYRIGHT © 1631, 1982, 1933
187 i 113 3321 I I T TR L T R P TS F L R P R RS S S P T Ty T 2 LY DIGITAL RESEARCH
T88 HEd ]

789 HE ] 82593-5 Counter Timer Port und Datu Zyuates 3 P.0. BOX 579
190 ie ¢ PACIFIC GRCVE, CA 33350
791 I 3313323133113 I I IR T R e P T T R R P L S T P I PR T T P Y T T

192 , SER #
793 0040 timer_0O_rey equ 140n tfirst counter timer port

794 0041 timer_1_reg aqu 041h

795 0042 timer_2_reg equ 042h

736 0043 timer_cnd_reg equ 04 3h scommand port

191

798 4DAE timer_60_hz equ 198486 iconstant for 690.001 hz tick

799 0533 timer_1000_hz aqu 533h sconstant for 1000 hz tone

800

801 0086 bell_cwd @qu 101101105 itimer 2 lsbymsb binary

802 0003 bell_on equ 03h

a03 00FC bell_off eqy 0fch

804

B80S 0060 port_a 2qu 06Ch

806 0061 port_b aqu 061h

807 0062 port_c 2qu 062h

808

809 R T 2 I R iy R TR Y S R R iR il T]

810 ¥ *

811 . I_TICK ¥

812 % %

813 RT3 R R e T e L Y Y X T L 1)

814

815 H The following routine gets control on a tiger interrupt,

816 H from the 8253-5,

8117

818

819 0C9IF SL6 equ offset §

820 CSEG

821 0R6 SL6

822

823 §m—————

824 i_ticks

825 . o=

BL6 H Entry2 Currently runninj process’s register state

827 H Exits All registers preserved

828

829 0CI9F 1E push ds suse one level of user stack

B30  0OCAD 2EBE1E060C mov dsssysdat

831 0CAS 803S840D00 cmp tcnts0 ikeep entry count to allow
832 DCAA 7510 NLBC jnz t_noswitch ¢debuyging under DNTE6
833 0CAC 8C16300D mov i_tick_ssyss

il Sael Sed B Ses S e T e s .




LP/7M ASHES 1.1

834
835
836
837
838
839
B40
841
842
B43
844
845
846
847
848
849
850
851
452
853
854
855
856
857
858
859
860
861
862
863
864
86%
866
867
868
869
870
8711
812
873
8714
815
B716
817
878
879
880
881
882
883
844
845
886

0Cso
oLn4
0cH9

0CRC

0CCo
0CC4

oces
occs
occe

0cceo
0CD2
0CD4
0cons
0CDA
0Ccoo
0CEQ

O0CE2
0CET
0CE9
0CES8
0CED

OCEF
0CF4

O0CFo
OCFB
0CFD

SQURCE: XT0S.A386

89¢5420D
2EBc16050C
BC3000D

FEO6R 40D

FE065400
FB

505351
525557
5606

803E520000
7418
FEDOE5200D
7508
BA0600O
E88BFF
EBOD

803E5200D001
7505
E461
24FC
E£661

803EATICFF
7416

B03EABLCO0
740F
FEOEABLC

OCEF
NCE2
0ces
OCEF

0CEF

opocC

npoc

Example CCP/H-d6 Xid>s

mov i_tick_spysp
mov ssysysdat
mov spyoffset i_tick_stack
t_noswitch?
inc t_cnt

inc int_cnt
sti

push ax | push bx ! push cx
push dx 1| push bp | push di
push si 1 push o3

to IO_CONDUT,

problems.

the displayed image.

W Be B0 WS e B WO B U Gs W6 Be Ve S5 B8 B4 G4

cmp bell_ticks,0
jz check_motor_off
dec bell_ticks
jnz check_bell _off
mov dxsbell_flag
call setflag
jmps check_motor_off
check_bell _off:
cmp bell_ticks,l
jne check_motor_off
in al,port_b
and alypbell_off
out port_b,al

check_motor_off3
cmp disk_busys true
je check_seconas

cmp motor _off_counter,0
je check_seconds
dec motor_ofv_counter

Note: the screen structures are

15

sinterrupt counter

SER. #

COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, A 93350

Bells on the I8M4 PC must turn on 3 speaker for a givaen duration,
A Ybell cycle"™ must have an off period so we can distinquish

it from the next bell generated.
waits for a4 LEV_SCIFLAG operation from the I_TiCK
routine that sijnals tha end of the Dell.

A process sending a bell

Handling bells sent to backqground processes presants somne

If we generate tells sant to a packgyground

consoley the bells would not pertain to the displayed imagae

If we keep a bell count per consoley and produce the stucked up
bells when we switch in a background virtual console

the bells would be out of Ysync®" with the

Stopping a background process os=causn?

it produced a bell would defeat the purpose of virtuil screenss.
Thareforey, bells sent to background consoles are ignored.

defined in the ScRIAL i0) saction.

sin bell cycle if non 0
SPELL_TICKS is set by i0_C3nN0OUT

swake up process that generated
ithe belly £S doesn”“t need to
tbe the YJ)A on DEV_SLETFLAG calls
sturn bell on last tick of cycle

sleave motor on whil2 aqgisk
ioperation is underwiy ese.

thelpful for debuging disk routines
smotor is off if O

imotor on routine sets counter to
:0ffh



LP/M ASMB6 1.1 SIJURLE:S
8817
888 0001 7509
889 0D03 BAr203
890 0D06 bOOC
891 0D03 w2A51C
892 0008 EE
893
894
895 0V0C FEOES30D
896 0D10 7508
897 0012 C606530D3C
898 0017 BAa0200
899 OD1A EB4EFF
900
901
902 0D10 803E0COCO0
903 0022 7406
904 0D24 8A0100
90> 0027 EB41FF
906
907
908
909 0D2A 075E5F
910 0D2D 5D5A59
911 0D30 58
912
913 0D31 FA
914
915 0032 8020
916 0034 £620
917
918 0D36 58
919
920 0D37 FEOEB4OD
921 0038 7508
922 003D 8E16B00D
923 0D41 8B26820D
924
925
926 0D45 FEOE540D
921 0D49 1F
928 0D4A 7401
929 0D4C CF
930
931 004D 2EFF2E3800
932
933
934
935
936
931
938
939 0D52

XT0S.A46

009C

001D

0C63

0024

0L68

0D45

0D4D

Example CCP/A-86 X123 PLGE

jnz check_seconds shot tined out yot
mov dxy fdc_port N i
mov alyfdc_on tdo not reset the [-GT
mov motor_flags,al tdeselect the motors
t d 1 sturn it off N
out o fonly one. COPYRIGHT > 1951, 1982, 1983

tonly one can be on at a timne

check_seconds?$ DIGITAL RESEARCH
dac tick_counter thas 1 seconud elapsed 2 '
jnz no_second_flag P'O'BJX579
mov tick_counter,ticks_per_second iyes - set PACIFIC GROVE, CA 93950
mov dxsysec_flag sthe second flag
call setflag $38=SYSDAT but £S doas not SER #

snead to be UDA on DEV_SETFLAG

no_second_flag:

cmp tick,false sonly set the tick flag

je i_tick_exit twhen the tick variable in
nov dxytick_flag stha XJOS header is tru=a
call setflag DS must = SYSDAT out

sES does not need = UDA
son DEV_SETFLAG
i_tick_exits
pop es ! pop si | pop di
pop bp | pop dx 1 pop cx

pop bx $AX still un stack

cli tstop reantrancy

mov alypic_nseoi ¢signal end of interrupt
out pic_even_portyal sto 8259

pop ax

dec t_cnt

jnz no_stack_restore
mov ssyi_tick_ss
mov spyi_tick_sp

no_stack_restores
dec int_cnt

pop ds srestore NS of interrupted process
jz it_disp
iret
it_disps
jmpf csidword ptr dispatchar $go run the naxt ready process

MR 2 2 R R S R S R RS R SR R 2 8 1)

i ¥ . ¥
H I_fICK Data 3
s * &

H 2T 22 222 X 22 2 22 2 2 2 R 2 2 R 2 S 2 2 R 2 R e R e S R 2 R R S R SRS 2 1]

SL7 equy offset 3




CP/M ASMB6 1.1

940
941
942
943
944
945
946
94171
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
9617
968
969
970
971
972
9173
974
975
976
9717
978
979

980 -

981
982
983
984
985
986
987
988
989
990
991
992

0us52
0D53
0D54

0DS56
00sC
0062
068
006¢c

0074
0D7TA
0D8u
0D8o
opnsc

0092
0098
009t
0DA4
ODAA

0080
0080

0082
nDB 4

SOURCE: XI0S.186

00
3C
00

ceceececcceccc
cccecececcccece
cccecececcecce
ccececcccecce
ccceecceccccc

ccceccececcecec
ccccecececccece
cceeecceccececc
cccecececcecce
ccceececccecce

cceceececcceccec
cccececceccecece
cceceeccccccce
cceeceececcec
ccceececccecece

00

D85

Example CCP/H-36 XiOs PAGE 2]
DSLG
UG SL7T
bell_ticks dh [}]
tick_counter db ticks_par_sacond tcounter for tic< interunts
int_cnt db b

ory (offset $ + 1) and O0fffen

dw 0CCCCh,NCCCCHL0CCCCH
dw 0CCOChy,0CCCOH,0CCCCH
dw OCLCLhy 0CCLLH,0CCCCH
dw 0LCCCh, 0CCCCH,L0CCCCH
dw 0CCLCh,0CCCCH,0CCCCH
duw 0CLCLhy 0LCLCH, NCCCLH
dw 0CCCChy OCCCRiAs0CCCCH COPYRGHT @ 1981, 1982, 1983
dw 0CLCCh,0CCCCH,0CCCCH
dw 0CLCLh, OCCCCH,DCLELH DIGITAL RESEARCH
dw 0CCCChy0CCCCH,0CCCCH P.0.BCX 573
2
dw 0CCCLh, 0CCLCH,NCECLH PACIFIC GROVE, LA 93350
dw 0CCGChy0CCLCLH,0CCCCH SER #
dw 0CCLCChs0CCCCII»0CCCCH r
du 0CCCLN, DLCCCH,0CCCCH
dw 0LCCLhy0CCCCHS0CCCCH
i_tick_stack rw 0
i_tick_ss rw 1
i_tick_sp rw 1
t_cnt db 0

R 2 R R I R R R R T I N S R P S RS 2]

i % &
R I_XEYROARD &
3 &

R s I R R T e S S R R Y

H The followiny routine jyets control after a keyboard interrupt,
H Interrupts are generated onh the ("M PC when a key is deprassead
H or releasede.

SL3 equ offset §$
CSeEL
ORG SL8

H Entrys Currently running process”s register state
H Exits All registers preserved



CP/M ASMBG 1.1

993

994

995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045

0DBS
008
0DBF
00C3
00C8

00CH
00C+

00DO
0DD 3
0DDo

00D8
0DDA

0Dnce
00DF
0DE1

ODE3
0DET7
0DEA
O0DEC
ODEE
ODEF
O0DF >
00F5

0DF48

0DFL
0t 01
003
0£06
009

T TS
0t10
0E12

0El4
0tl7
0E1A

oc1s
0210
0c1r

SOURCE:

1E2EB8E1E06
8016960¢
8926980€
2EBE160560C
BCISOE

FEQ5540D
F8

505351
525557
5606

E460
8AD0

AOBEOE
3Ce0
7413

FEOSBEOE
K1BCOE
8808
8817

43
81FBBAQOE
7503
BBIAOE

891E£4C0E

803E8r 0E00D
7408
8A0500
EBB2FE
C606BFOE00

E461
8AED
0Cc80

075E5F
5D05A59
58

£651
8aC4
£661

XI0S.A46

ne

0DFC

N0F8

OLOE

0C68

cxample CCP/M-66 K103

push ds 1 mov ds,sysdat

mov i_kayboaru_ssyss

mov i_keyboard_spysp

mov Ssysysdat

mov spsoffset i_keybuvard_stack
inc int_cnt
sti

I push cx
{ push di

push bx
push bp
push es

push ax 1
push dx |
push si 1

in alyskbd_data
mov dlyal

mov alskdb_cnt
cmp alskblen
je ik_full

inc
Rov

kb_cnt
axskb_in

a0V bxgax

mov byte ptr Cbxlsdl

inc bx

cwmp bxskblentoffset kb_buf

jne ik_ptr_ok

mov bxsoffset kb_buf

ik_ptr_ok3

mov kb_inybx

ik_fulls
cmp kb_waity,false
je ik_no_flag
mov dxjsley_flan
call setflag
wov kb_waityfalse

ik_no_flags
in alskbd_control
mov ahjal
or al,080h

pop es )| pop si | pop di
pop bp 1 pop dx 1 pop cx
pop OXx

out
aov
out

kbd_controlsal
alyah
kbd_controlsal

jusae one level of yser stack
suse data seguenty kaaop

$Xi0S code and daty sepdarata
tkeyboard interrupt stack

ikeep other processes
srunning

Troa

icet the scan code

+¥ chars in buffer

sif it is full throw away
sscan cogey PTh rings the
sbell when ViIN)Q yets full.
iwe have one more char in >uf
iptr to next char

sput the scan code in buffer
snext fre2 byte in buffer
twrap around ?

iback to beginning of buffer
$save nhew pointer

sonly call DEV_SETFLAG when
$a process is waiting for
skeyboard input

sprocess doesn’t wake up
suntil dispatch occurs

t9et the current control onart
s+save the current state
sreset the key board

$AX still on stack
isend to control port

sset keydoard back to normnal

e
ns

PAGL

COPYRIGHT © 1961, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93950

SER. #




CP/M ASMB6 1.1 SOURCc: XIUS.AHB6 Example CCP/A-86 K.NJ. Pane 212
1046
1047 0c21 FA cli skeer this intarrupt handler
1048 $fron being reantarad
1049 DE22 €020 mov alypic_nseoi ssiynal end of inturrupt
1050 024 £620 out pic_even_portsal ito 8249
1051
1052 0c26 58 pop ax
1053
1054  0c27 BE15960F nov ss,i_keyboard_ss COPYR:GHT © 1981, 1982, 1983
1055 0E24 8B26980F @ov spyi_keyboarid_sp mG"AL RESEARCH
1056
1057  OE2F FEOES40D dec int_cnt P.0. BCX 579
1058 0E33 1IF pop ds
1059 034 7401 0E37 jz ik_disp PACIFIC GROVE, A 93350
1060 0t36 CF iret
1061 ik_disp? SER. #
1062 037 2EFF2E3800 impf csidword ptr dispatcher
1063
1064 2 I R T Y T 221
1065 e * ,
1066 HE 1_KEYB0ARD Data &
1067 X ’ ’ *
1068 . R R s I R I R R XS RS L
1069
1070 0t3C SL9 equ offset $
1071 DSEG
1072 DRG SL9
1073
1074 H Keyboard interrupt routine stack
1075
1076 org (offset $ ¢+ 1) and O0fffeh
1017
1078 0e3C ccccceccececce du 0CCCCHy0CCLCHs0CCCLH
1079 DE42 CCCccccececcee du 0CLCLhy NCCLCHyOCCCCH .
1080 0E48 cCCCCCcCccce dw OGCCCCH,0CCCCH,,0CCCCH
1081 0E4E CcCcccccecce aw OCCCLHOLCCCHOCLCLH
1082 0E54 CcCccccccececcece dw 0CCCCH,0CCCCH,0CCCCH
1083 -
1084 0E5A CCLCCCCCCCCC dw 0CCCCH,0CCCCHL0CCCCH
1085 0e60 CcCCCcLcececce dw 0CCCCiHy NCCCCH,0CLLLH
1086 0E66 CLCLCcLcccccece dw OCCCCHyNCCCCHoOCCCCH
1087 0E6C Ccccccceccecece dw OCCCCHy0CCCCH,0CCCCH
1088 0ET2 CCLccccececce dw 0CCCCH,0CCCCHyO0CLLCH
1089
1090 078 ccccececececce dw 0CCCCH,0CCCCHL0CCCCH
1091 0E7E CCLcccececece dw QCCCCHy NCCCCit,0CLLCH
1092 0E84 cCcccoececce dw OCCLCHy NCCCCHL0CCLCH
1093 OE8A CCCLCCCCCCCCC dw QCCCCH,0CCCCHLUCCCCH
1094 0E90 Ccccccceccece dw OCCCCHyNCLCCCity 0OCCCCH
1095
1096 0E96 i_keyboard_stack rw 0
1097

1094 0&96 0000 i_keyboard_ss dw 0 ikeyboard intarrupt



CP/M ASMB6 1.1 SJOURCE: XI0S.A86 Example CCP/M-856 ¥ .05 PacE 24

1099

1100 0£98 0000 i_keyboard_sp dw R} thandler

1101

1102 H Keyboard input bufrar, fillca by T_KcYrQARDS, read by

1103 H ID_CONIN: .

1104 : ‘ COPYRIGHT © 1981, 1982, 1983
05 002 kblen 2qu 32 slength of cneractar bufr: o '

1106 0 “ i . urrse DIGITAL RESEARCH

1107 0t94 kb_buf rb kblan schar bLuffer P_O'BQX579

1108 0EBA 9A0E kb _out dn kb_buyf ipts to next char to read ~

1109  0EBC YAOE kb_in aw kb_buf 3pts to naxt frec char buffar PACIFIC GROVE, CA 93350

1110 0EBE 00 kb_cnt db 0 +# of chars in tuffer

1111 0cBF 00 kb_wait db false sis any procass waitinn for SER. 3#

1112 skeyboard input

1113

1114 R i I i s R N T T T I L2

111> : ¥ ¥

1116 ) HE T_0ISK P

1117 is : %

1118 R L R T R e e T T T R T TR S 2 L

1119

1120 H The following routina gets control from an interrupt frouy the

1121 H FDCe The current state is saved and DEV_SETFLAG is called.

1122

1123 otCo sL10 equ offset §$

1124 CSEG

1125 ORG SL10

1126

1127 Hat

1128 i_disks

1129 §o———-

1130 H Entrys Lurrently running process®s registar state

1131 H Exits All reqgisters preserved

1132

1133 0LCO 1E2EBEL1E060C push ds | mov dsysysdat

1134 0EC6 8C15660F nov disk_ssyss isave the stack seynment

1135 OtCA 8926680F mov disk_spysp sand stack pointer

1136 OLCE Z2EQEL16060C mov Ssysysdat sset up interrupt stuck

1137 0ED3 BC6SOF mov spgoffset i_disk_stack

1138

1139 0cD6 FED65400 inc int_cnt

1140 0EDA FB sti

1141

1142 0eD8 505351 push ax ! push bx ! push cx

1143 OtDE 525557 push dx 1| push bp 1 push di

1144 0DEE1 5606 push si | push es

1145

1146 0EE3 BA040O wov dxyfdc_flag sDEV_SETFLAG call must have

1147 OEE6 EBB2FD 0cén call settlag +DS = SYSIAT, but ¢S

1148 t$does not need to be set to UDA

1149 son flag set calls

1150 OEE9 OT5ES5F pop es § pop si | pop di

1151 Q0EEL 5D5A59 pop bp ! pop dx ! pop cx



CP/M ASHBE 1.1

1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
11617
1168
1169
1170
111N
1172
1113
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
11864
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204

OcEF. 5

0tEFO0

OctFl1
DEF3

0EFS

0tFo6
OEFaA
O0tFE
0F0¢
0F03
0F05

0r o6

SOURCE: XTdS.A86

FA

8020
€620

58

BE15660F
8826680F
FEDES 40D
1F

1401

CF

2EFF2E3800

0F0B

0FOC
0F12
0F18
OF1t
0F24

0F2A
0F30
0F 36
0F3C
0F 42

0F48
0F4c
0F54
0F5A
0F60

0F66

cceeeececceccc
ceeeecececcccc
ccececceccccc
cceeeecccecce
cceeccececccecec

ccccecccceccce
ccceeccececcec
ccceeeccecce
ccccecccccece
cccececcecce

ccceoceececcecee
cceceeececcccc
cccceccecccecce
cceecececcce
cceececceccccc

0F06

Exampl

pop

cli

mowv
out

pop

nov
nov
dec
pop
jz i

e CCP/it-B6 Xid3

Dx

alypic_nseoi
plc_even_port,al

ax
ssgdisk_ss

spedisk_sp
int_cnt

FRG: 2L

saX still on stack

skeep this interrunt
thandler frowm b2ing
jreentered

isignal enu of intaerrunt
sto 6259

irestore user’s stack

ds
d_disp

fret

id_disp3

jmpf cs3dword ptr dispatcher

2222 22 R R T R S R R R T

HE S
tE
HEd

{_0I3K Data

&
*
¥

HEAL 222 232 2 22 2 2 R e I R I RS S R R R Y ]

SL11 equ offset $
DSEG
ORG sL11
H Stack switch aresa for disk interrupt COPYRIGHT © 1981, 1982, 1983
org (offset 3 + 1) and Offfeh O“NIALRESEARCH
P. 0. BOX 579
dw O0CCCCHy0CLCCHoOLCLCCH : b
du OCCCCHy DLCCCH, 0CCCCH PACIFIC GROVE, LA 93350
dw 0CCCCH,0CCCCHyOCCCCH SER T
dw OCCCLiiynLCCCH 0CCCCH
du 0CCCCH,NCCCCHy0CCLCH
dw OCCCLHy0OCCCCHOCCCCH
dw OCCCCH, OCCLCH,0CCCCH
dw 0CCCCH,0CCCCHyOCCCCH
dw OCCCCH,0CCCCHNCCCLH
dw O0CCCCH, NCCCCH,0CCLCCH
dw 0CCCCHyOCCLCHLOCCCCH
dw OCCCLCH, NCCCCHH0CLCCH
dn OCCCCHyOCCLCH,0CCCCH
dn OCCCCHy0CCCCH,0CCCCH
dw 0CLCCHaNCCCCHyO0CCCCH

i_disk_stack

rs

0




CP/M ASMB6 1.1 SJIURLE: XTUS.186 Exampla CCP/A-85 X103 , PAGL <5

1205

1206 0F66 0000 disk_ss dw fi}

1207 0F68 0000 dis¥_sp dw . B

1208

1209 R it I I s s T I TR T R T R T Sy L R Y T ST TS

1210 s ¥

1211 HE {L_UHCXPECTED H

1212 HEd *

1213 111 11 333 11 g s S i s 2222 s R 22T

1214

1215 OF6A SL12 equ offset §

1216 CStS

1217 ORG SL12

1218 COPYRiGHT © 1981, 1982, 1983
1219 e ettt CCAR(
1220 i_unexpected: tunknown interrupts Jo hare D'GlTAL P\ES{ARLH
1221 jommmmm P. 0. BOX 579
1222 :
1223 H Jdisplay on the console the interrupt vector number that causad PACWK:GROVE,CA93950
1224 H the CPU to bte her=ee WYz will terminate the process thiat causad SER. #

1225 H the uhknown interrupts even if its keep flag is on. .

1226

1227 0F6A B803E3COCFF cmp debugy true

1248 OF6F 7501 0r72 jne u_notd sbreak ta CP/M-86

1229 0F71 CC int 3 inhan debugging

1230 u_notds

1231

1232 OF72 2EA1060C mov axgsysdat

1233 0F76 BEDS . mov dssax

1234 0r78 BECO mov esjpax $ES9DS = SYSDAT SEGMENT

1235 OF7A BFBEOF mov disoffset unex_msg_pd

1236 OF70 88366800 mov sisrir +PD offseat

1237 0F81 85F6 test si,si

1238 0OF83 7408 0F90 jz iu_nopd

1239 0F85 8D74608 lea si,p_namelsi)

1240 0/88 BFBEOF aov dijoffset unex_msg_pd

1241 0F88 890400 aov Cxgk

1242 OFB8L F3AS rep movsmw sget PD name into message string

1243

1244 . iu_nopds

1245 0+90 BEBOOF mov sisoffset unex_ms9

1246 0F93 t8B8E12 2224 call print_msj sprint unaxpected interrupt massala

12417

1248 0F96 B8B1E6800 mov bxsrilr sterminate the runniny process

1249 O0F94A 65D8 test bxybx ¢if no process is running

1250 0Fr9¢ 7501 0r9r jnz iu_abort shalt the machine

1251 OF9E F4 hlt sthis should only happen if

1252 tkernal image has been corrupted

1253 fu_abort:

1254 0F9F CT47060000 mov p_flaaglbx1,0 s force termination to succeed

1255 0FA4 BE4TI10 mov esgp_udalbx] $set up UDA

1256 O0FA7 B98F00 oV cxyp_ternm

1257 0 AA BAFFFF nov dxyO0ffffh



CP/M ASMB6 1.1

1258
1259
1260
1261
1262
1263
1264
1265
1266
12617
1268
1269
1270
12171
1272
1213
1274
12715
12176
1241
1278
12719
1280
1281
1282
1283

0FAD

SOURCES XTO0S.A86

E9C1FC

0FBO

0FBU

NFaE

OFCé6

0D0A54651726D
696E61T4696E
6720
202020204020
2020
34207566578
106563746564
20696ET46572
72757074000A
00

nerl

ixample CCP/M-86 XidS Pave 27

jmp supif iprocess is terminiteay interrunts
sara forced on aghe2n nekt process to
srun is borought into context

XX 22 SRS S S R R I R e R e R S S R R R S R L

s &
s * I _UNeXPECTED Data &
¥ ¥

R R 22 22 s R e R 2 s s A L R S R S S R

SL13 equ offset %
OSFG Z'
0RG sL13 CCP\W\’X(Q —
e ® sretfsTTerainating - COPYA.GHT o 1951, 1982, 1983
DIGITAL RESEARCH
mennseed ¥ ) ’ P. 0. BOX 579
ab 3 unexpected interruptycralf,0 PACIFIC GROVE,U\%QSG
s (C- 104




CP/M ASMB6 1.1 SIJURCE: XT705.A46 Example CCP/ZM-86 X103 PaGe oA

1284

1285 aject

1286 H Charaztar 1/0

1281 : memmemmsmem—se—e-

1248

1289 11221 IRy s L Y e  E IS S ST T "
1290 e N COPYRIGHT ® 1981, 1982, 1983
1291 HE ) F3n PC Screen dquates 3 DIGITAL KESEARCH
1292 HU ¥
1293 R I i T T TR L L T R T g ey S s LI L P.0. BCX 579
1294 PACIFIC GROVE, CA 93350
1295 0018 rows_per_screen equ 24

1296 0050 columnhs_per_screen eju 30 SER #¢
1297 0780 screen_siz equ romns_per_screen ¥ columnhs_per_scraen

1298 sin nords

1299

1300 03Co screens_size equ ((2 % scraen_siz + 15)/16) % nunm_vir_cons
1301 sstoraace for all tna screoens
1302 $in parayrdapns

1303 8000 buw_video_seg equ 03000h i1sejnent address of

1304 sstart of vigeo raa

1305 0F00 bw_video_status_line equ screen_siz & 2

1306 idyte offset of status line
1307

1308 I il 2 N R T T Y T S T T "
1309 ] ¥
1310 HE S IBM PC Parallel Port Equates &
1311 R &
1312 Iy R e T S R RS T R P T R T R T
1313

1314 OFDF B8CO03 list_ports dw 03bch s8W card parallel port

1315 OFEl 7803 dw 03718n s0378h parallel port cara us shipped
1316

1317 SEFEEFFRETEFIEBEEE NI B SRS REFCHFF SRR SIS TSRS S EF XA RSSSE &S EEXE RS
1318 HE ¥
1319 H 6845 CRI Controller Port and Lommand Equates 3
1320 s * &
1321 R i I 332 R R R R P I S ST X ¢S
1322

1323 H The IBM PC°s monochrom: amemory mapped video display beqgins

1324 : at paragraph 06000H. 1t represents a screan 80 X 25.

1325 H Each video character requires a word values; the low byte

1326 H fs the ASCII code (characters codes » 144 are also displayed)

1327 H and the high byte is an attribute byte. The 25th line

1328 H is reserved by this XI0S as a status line.

1329

1330 0384 bw_card equ 003b4h

1331

1332 0029 video_on equ 00029h

1333 0021 video_off equ 00021h

1334

1335 000A cursor_start aqu 10

1336 0008 cuyrsor_end 2qu 11



-l! ,I-! i —— ——— —— S Sl ] T Y iy —— — [ ] — —— ] ——

CP/M ASMB6 1.1 SOURCES XTIUS.286 Example CLP/iA-36 X173 Pass 29
1337
1338 000C di splay_start_hi rqu 12
1339 000D di splay_start_low 24U 13
1340 000¢ cursor_hi aqu 14
1341 000F cursor_low equ 15
1342
1343 BRI Ry Y Y s s 22 )
1344 HE ¥
1345 H L0_CONST &
1346 R &
13471 HEEE 2 R R R R L T e P TS SR TR Y
1348
1349 0FE3 SL14 2qu offsat §
1350 CSEG
1351 UORL SL14
1352
1 o enet COPYRIGHT o 1981, 1982, 1983
:;:2 szzzz==== DIGITAL RESEARCH
: H entryd DL console number
1357 H exits AL = 0ffh if ready P.0. BOX 579
1358 ; AL = 0 if not PACIFIC GROVE, LA 93350
1359 H ALL SEGMeNT REGISTERS PRESERVEDS
1;60 ; CSsDS»iE555SS must be preserved thouah call SER. #
1361
1362 OFE3 33C0 xol 3axgax
1363 OFEYS C3 - ret
1364
1365 SHEFREEENE RS SE RSO R AF R RS EER R SR I FF K FANEIER B FFI SR P FIU S LR KRS T IR ER S XX F 543
1366 HE ] ¥
1367 4 TI0_CONIN *
1368 HE 3 *
1369 R T PR e Y R IR F R T S R S 2R 222 L]
1370
1371 $=s==s====
13712 io_conin:
1373 s========
1374 H entry? OL console number
1375 H exits AH = 0 and AL = character data
1376 H A4 = O0ffh and AL screen to switch to
1377 H ALL SEGMENT REGISTERS PRESERVEDS
1378 H CSsDS9ESHSS must be presarved though call
13719
1380 OFE6 9CFA pushf 1 cli
1381 0FEB8 B8O03EBEOEO0 cmp kb_cnt, 0
1382 OFED T50E _ OFFD jne ci_haveone
1383 ci_waits
1384 OFECF C606BFOEFF nov kb_wait,true
1385 0FF4 9D popf \
1386 OFF5% BA0OSO0D mov dxskey_flag iget the flag nuaber
1387 OFF8 EBT4FC 0C6F call waitflag swait for a4 scan code
1348 OFFbB EB01 OFFE jmps ci_haveone?

1389 ci_haveones



CP/M ASMB6 1.1 SODURCES: XIDS.Aub Example CCP/M-86 A10Y PiRG Fp)

[a

1390

1391 0FFD 90 popf

1392 ci_haveoneds

1393 OFFE FEOEBEOQS dec kb_cnt

1394 1002 A1BAOL mov axakb_out :
1395 1005 8E)8 mov bxgax COPYRIGHT@ ]981, 1982, 1983
1396 1007 8AOT mov alsloxd iscan code in sl DIGITAL RESEARCH
1397 1009 43 fnc bx

1398 100A 81FBBADE cmp bxj,offset kb_buftkivlen P. 0. BOX 579
1399 100t 7503 1013 jne ci_ptr_ok PACIFIC GROVE, CA 93950
1400 1010 BBYROE mov bxyoffset kb_ouf

1401 ci_ptr_oki SER. #
1402 1013 891EBAQE mov kb_outybx

1403 1017 06 push es } ssave UDA

1404 1018 1€07 push 4s 1 pop es $ES=SYSODAT

1405 101A €81000 1020 call scan_trans treturns Ai{=0 and Al=char to

1406 101D 07 ) pop es sreturn to process

1407 selse AH=Nffh - check for

1408 iswitch screen

1409 101E 84E+4 test ahjsah $4H=0 then donea

1410 1020 7408 102C jz conin_done

1411 $AH=0ffh and AL=0 if releasad
1412 skeyy Al=special key othuraise
1413 1022 3CF9 cmp alp,0€f9h s 0OFOh~0F9h are switch screan

1414 1024 T7C0 0FE6 ja 1o_conin scodes

1415 1026 3CFO cnp al,0f0h

1416 1028 728C OFE6 jb io_conin simplemant check for projramable
1417 ifunction keys here

1418 102A 240F and aly0fh sswitch screen range 0-9

1419 simp conin_done

1420 conin_dones

1421 102¢ €3 ret

1422

1423 scan_transs

1424 g —————

1425 H entry? AlL=scan code

1426 : exits AH=0 Lif ASCII and AL=ASCII code

1427 H AH=0FFH {f AL is spacial code

1428 .

1429 H Yest for CTRLs ALT already being down and BEL being curr:ant

1430 H scdan code. If yos, call the ROM reset routine.

1431

1432 102D A27316 mov scah_code,al $save scah code

1433 1030 3€537511 1645 cmp als83 ) jnz mask_release 3is scan code the DEL kay ?

1434 1034 F60574160% test down_bits,ctrl_oit syes $ is control doan ?

1435 1039 7404 . 1045 jz mask_release

1436 1038 F605741608 test down_bitsyalt_bit ives $ is alt down ?

1437 1040 7403 1045 Jz mask_release

1438 1042 EIF411 2239 jmp reset sves alt and ctrl are down

1439

1440 mask_releases iparity is on when key is releasad
1441 1045 2417F and alys7fh sturn off xey release bdDit

1442 1047 3C537c03 104E cmp als83 1 jle valid_key stest for non$existent kay



CP/M ASMB6 1.1 SDURCE: xIUS.A346 Example CCP/H-86 Y105 PAGE E3
1443 :
14844 1046 £98000 10CcC jmp no_kaeay
1445
1446 H Test for CTRL,y SHIFT, 4LT, NUASLICK, LaAPSLECK
1447 H keyse Tha scan cod2s for thes2 keys are in uction_kay_tabla,
1448 H and are referad to as action keys in the cownents b2low.
1449 H The bit position in aY corresponds with what kina of key is
1450 H foundy see equates below.
1451 : The DOWN_BITS byte has bits on for action keys thut are currantly
1452 H being held down Ly the operator., f(he TNLOHLE_RaTS byte is siwilar
1453 H but for keys that nave tojgle actions NUM LIC¥, CAPS LUCK.
1454 H Note, there is onz only ona set of DUWN_BLTS, ~hereas
1455 H the TOGGLE_81TS are kept on g per virtual console bazsis in the
1456 H screen structurese.
1457
1458 valid_key? sAL=scan code without parity
1459 104t 8B363618 mov sigforeground_ss sforegroundy screcn struycture
1460 1052 BF7516 , mov disoffset action_kay_tabla $look for CTRLU,SHIirTyALT,NINLOCK
1461 105% 33CH9 XOor CXpCX $CAPSLOCK
1462 1057 B106 mov clynum_action_keys sget count
1463 1059 F2AE repnz scasb ¢look for the byte . .
1464 1058 750C 1069 jnz not_action_key g
1465 1050 4F dec di sbackup to matched action «ay COPYRGHIC3198L198L£983
1466 105 8lEF7516 sub Jdisoffset action_kay_tabla DIGiTAL RESTARCH
1467 iDl= 0 relative index P.0. BOX 579
1468 1062 BAAS78B16 mov ahsjoffset action_key_masksidil t
1469 iget tha corresponding nit PACIFIC GROVE, LA 93950
1470 1066 E96A00 1003 Jmp action_key ipattern
1471 SER. #
1472 € not_action_keys
1473 1069 A073156 * mov alsscan_code
1474 106C 0AC07903 1073 or alsal ! jns key_make ssign is on if key just raleased
1475 1070 E95800 10CE jmp no_key signore ralease condition on
1476 sinon action type kay
1477 key_makesd
1478 1073 8B9516 mov bxsoffset key_table stranslation table for sinjle keys
1479 1076 F605741601 test down_bits,ctrl_bit imas control key alranady down ?
1480 1078 7405 1082 jz test_for_keypad eno = try numlock
1481 107D 883917 mov bxjoffset control_table tyes - point to control key table
1482 1080 E820 10A2 jmps translate
1483
1484 test_for_keypad?
1485 1082 3C477212 1098 cmp ale?7l | jb test_for_shift itest for kaypad
14386 1086 F6440D10 test ss_modefLsilyssm_numlock ;from keypady, numlock on ?
1487 108A 740C 1098 jz test_for_shift
1488 108C F606741602 test down_bitsy,shft_pit
1489 1091 750F 1082 jnz translata tuse key_table i{f numlockyshifted
1490 1095 8Bc916 mov bxjsoffset shift_taole
1491 1096 EBOA 10A2 imps translate suse shift tatle if numlock
1492
1493 test_for_shift:
1494 1098 F606741602 test down_bitsyshft_bit

149% 1090 7403 1042 jz translate ino $ retyrn key froa key_taole



CP/A ASME6 1.1

1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
15371
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548

SOURCE?

109+ BBEJ16

10A2
10A3
1045
10A7
10AB
104D
10AF
1081
1083
1085
1087
1089
1088

108D
108F
10C1
10Cé6
10C8
10Ca
10CC
10Ct
1000

10D2

07
AB30

7529
F6440D20
7412

3C7A

170€

3C61

7308

3C5A <
7706
3C41
7202

.

3420
241F
F606741608
7402
0Cc8 o0
32t4
£804
8000
b4FF

c3

XIUS.A86

1070
108F
108F
108D
108F

16RF

10CA

1002

Lt xample CCP/ZH-66 X105

mov Dx,offset shift_tacle
translate:
xlat bx
test al,d0h
jnz special_key
test ss_modelsilyssa_capslock
jz test_for_clt
cmp als“z”
ja test_for_alt
cmup aly“a”
Jae do_casa_change
cmp al,“l”
ja test_for_alt
cmp aly A”
jb test_for_alt
do_case_changes
xor aly020h
test_for_alts
and als07fh
test down_bits,alt_bit
jz printable
or als080h
printables
xor ahjsah
jmps scan_done

no_key$
mov aly0

spacial_key?
sov ahys0ffh

scan_donesd
ret

action_key:

s

Scan code in AL indicates an ac
the bit mask for tha action key
Live action keys are those that
to have an effecty ie.cay CIRL,
action keys are bits stored in
Toggle action keys are those th
function each time they are dep
Tha state of the togyla ection
SS_MODE oyte of the foreground

®e e B6 B2 wWe 3o W B Wb

H entry: AL = scan coday onhe of
H ALTy NUMLOCK, CAPSLOCK
H A4 = bit mask

H ST = foreground screen

sl Geni benl e Sew  em s S = ]

syes $ yet key froa snirt_tacle

slook up the kay

PAGS 3D

pis it spacial ?
tyes then done

stest for caps lock

COPYRIGHT 1981, 1982, 1983

Y alpmabati DIGITAL RESEARCH
shot alpniavetic
sis it loaser case ? P. 0. BOX 579

tyesy switch case

inhot alphatetic

SER. ##

PACIFIC GROVE, CA 93950

itest for ubper case

thot alphabetic
tswitch the case

imask off the sign bit fron tavle
$is alt key currently down ?

ino

iyes $ turn on the msb for alt kay

ssignal printable char

$AH=FFy AL=0 force TO_CINTis
sto yet another scan code

tion key. AH is

must remain pressed down

SHIFTy ALT. The state of live
DOKN_BTTS.

at switch oack and forth in
resseay fe2ey NUMLOCK, CAPSLOCK.
kays are bits storad in tha
screen structure.

CTRLy SHIFT,
with parity masked off

structure




CP/M ASMB6 1.1 SOURCE: <xI0S.AB6 Exampla CCP/t-86 X103 PAGE 33
1549
1550 H exitsd jumps to NU_KEY since no printanle
1551 H character results
1552
1553 3ALT is last livae key in tazle
1554 1003 3Ci38 cmp aljsalt ssee if live actiond ALT,SH."T,0TRL
1555 1005 AO07316 mov alsgscan_code t9et scan coae with parity
1556 1008 7712 10EC ja toggle_action ino ~ it is 3 toyjgle type kay
1557 10DA A880 test alyB0H tbressed or releasad ?
1558 10D0C 7408 1076 jz action_make sno parity bit - key is doan
1559 10De r6D% not ah iparity dit on - key is released
1560 1020 20267416 and domun_bitsyah sclear the bit for this live
1561 10€4 EB10 10F6 imps action_key_done saction kay
1562 action_make?
1563 10E6 08257416 or down_bitsyah iset bit for this live action key
15964 10EA EBOA 10F6 jmps action_key_done
1565
1566 toygle_action: sHUMLOGCK or CAPSLUCK
1567 10EC Aa880 test al,80H sdepressed or raleased ?
1568 10EE 7506 10F6 jnz action_kay_done tignore raleusa of togqgla
1569 10F0 306400 xor ss_modelsilyah sit is touggled reverse the state
1570 10F3 £8EA03 14F0 call update_status
1sn $jmps action_key_done
1572
15713 action_key_dones
15174 10F6 £8D6 10CE jmps no_key
15715
1576
1511 AL R R 2 R T L sy e s I T T R
1578 i * &
1579 HE I0_CONJUT ) &
1580 3% &
1581 2 I PR O R e P P T L R
1582
1%83 s ========z==
1584 io_conout:
15485 s =========
1586 ; entry? CL = character to output
1387 ; s DL = device nusber COPYRIGHT © 1981, 1982, 1983
H exfits one
1589 H ALL SEGMENT REGISTERS PRESERVED:S DIGITAL RESEARCH
1590 ; CSsDS»ESHSS amust be preserved thoujh call P.0. BOX 579
1591
1592 ; While in ID_CONJUT routines: PACIFIC GROVE, LA 93350
1593 H AL = character to output
1594 H AH = davice number SER. #
1595 H BX = scraan structure
1596
1597 10F8 EB80100 10FC call ioo_conout
1598 10F8 C3 ret
1599
1600 ioo_conoyt:

1601 10FC 3a16110C cmp dlynvchns



CP/N ASME6 1.1

1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1645
1626
16217
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654

1100
1102

1103
1105
1107
1109
11056
110D
1111

1114
1117
111A
1110
111F

1120
1122
1124
1128
1124
112F
1131
1133
1135
11317
113C
113F

1142

SOURCE:

7201
c3

BAC1
BAE2
32F6
8BDA
D1E3
8BIF2B18
FF6T04

BF9117
BE9B1T
EB4900
E301
3

3cor

151F
3B81E3618
7518
803€520000
7511

E461

0co3

£661
€606520007
BAO600
EB2DFB

3

XKI0S.Ab6

1103

11656
1120

1143
1142

1142

0C6F

cxample COLP/4-86 X{035

jb co_ok
ret

alscl

ahy dl

dhy dh

bxy dx

bxe 1l
bxsscreen_struct_addrsibx]
ss_escapelbx]

mov
nov
Xxor
mov
shl
nov
jmp

co_no_escapes
mow digpoffset special_char_tab
mov sisoffset spacial_func_tab
call co_lookup
jcxz co_simple_char
ret

co_simple_chard

H
H BX = screen structure
H AL = character

cmp alybel

jne no_bell
cmp bxsforeground_ss
jne fignore_bell
cmp bell_ticks,0
jne ifgnore_bell
in alsport_b
or alsbell_on
out port_bjal
mov bell_ticks,7
mov dxsbell_flagqg
call waitflag

ignore_bells
ret

ssupport of charucter devizas
swhiich are not virtual consolas
$Cun Yo hnre L0
sNOTcS PTIY will not
FYO_SHITLHy ahile in
s TUO_CONGJIT and we are

sthe forejround or rejuestred
sscreens

call

$AhH = virtual console #
idet screen struycture for
sthis console

tword index

sescape handler if in the widdle

sof and escape sequence else
sdump to CO_HNUO_ESCAPE

100k for CReiisbickspace,cSC
sand jump to spacial hanaler

tall done iIf special hanidling
sor expanding and escape
$sequence

ssimple character output

Put character in screen and update cursor position

$is it a dell 2

sbells to background consolas
sare ignored

sare we generating a bell
salready 2

sand then off for 1760

sa bell is on 6/60 of a sec
swalt for tick interrupt
SCI_TICKS?) to call DIV_SETFLAG
swhen bell is done

sNOTES PYN will not call
s 10_SWITCH, while in
7 10_CONDUT and we ara

COPYRIGHT © 1981, 1862, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93950

SER. #




CP/M ASMB6 1.1 SIJURCE: XT0S.a86 Cxample LCP/M-356 A.U> Phit 35
1655
1656 sthe foruejround or rajuaatal
1657 sS5Cren,
1654 no_bells
1659 1143 B83F mov disss_cursorihxl jcursor oyte ofrset
1660 1145 06 push as
1661 1146 £81303 1461 call set_up_es
1662
1663 co_back?
1664 1149 SO push ax ssave virtyal console nuazar
1665 114A 8A670C mov ahyss_attributelbx)
1666 114D A8 stosw tupdate dita and atrribuyte
1667 114€ 58 pop ax
1668 114F 07 pop es
1669 +DI points at next data
16170 : tand attribute yord
1671 1150 80TFO094F cnp ss_columnloxlscolumns_per_screen-1
1612 1154 7200 1163 jb inc_col —
1673 1156 F6470D002 test ss_modelbx),ssm_no_wrap ——
1674 115A 7506 1162 jnz co_nowrap CQPYWGHT©198L19811983
1615 115C €82800 1187 call carriage_return DKH‘ALRESEARCH
1676 115F £93100 1193 ijmp line_feed
1677 co_nowrap? P,O.BQXS]Q 60
161718 1162 C3 ret idon“t nove cuyrsor : )
1679 iwhen at and of line PACIFIC GROVE, LA 933
1680 inc_col?
1681 1163 £98000 1206 jmp r_right imove cursor right SER. #
1682
1683
1684 co_look_up?
1685 o——m—————-
1686 : entrys BX = address of screen structure
1687 : AH = device#
1688 H AL = character to scan for
1689 H DT = ptr to lookup tibley first byte is length
1690 H SI = table of functions to jump to if char found in
1691 H lookup table
1692 H exitsd CX = 0ffffn if special character found
1693 H und special function has bean performed
1694 H CX = 0 if char not foundsy no special handling is performed
169% H AX,BX presarved if not special function
1696 N
1697 1166 6CC53CDA mov Dpses | mov dx,ds suse registers instead of
1698 1164 8EC2 mov esgdx istack for speed
1699 116C 33C98A0D xoPF cxscx ) mov cl,Cail tlength of lookup
1700 1170 8801 mov dxscx tsave the length
1701 1172 41 inc ai
1702 1173 F2AE repne scasb 3is it in table ?
1703 1175 BECS nov esybp irestora J2A
1704 1177 7401 1174 je lu_func iCX=0 if not found
1705 1179 C3 ret
1706

1707 lu_func:



CP/N ASHB6 1.1 SIURCES XT0S.A86 Exampla CCP7A-36 X10$ ProL b

1708

1709 1174 41 inc cx titaration we wm2tchad on

1710 1178 2801 suo dJdxycx ifunction nupi er

1711 117D D1E2 shl dxsl sJump to special functinn

1712 117¢ 03F2 add sisdx

1713 1181 FF14 call word ptr {si)

1714 1183 33C949 xor cxscx | dac cx ireturn CX=0FFFFh

1715 1186 C3 ret

1716

17117 I s s N I L i i1t
1718 H ] &
1719 3 ¥ Special Jutput Character Routines N
1720 :* *
1721 I3 2 I R T T TS T L P TR T T
1722 :

1723 g

1724 carriage_returns

1725 HE e sttt

1726 H entryd BX = screen structura COPYRIGHT © 1981, 1982, 1983
:;;; H exit 8X preserved DIGITAL RESEARCH
1729 1187 33102 Xxor dx,dx P.0. BOX 579
1730 1189 865709 xchg ss_columnibxlsdl tset coluan to 0 n .
1731 118C D1E2 shl dxsl iback up cursor PACIFIC GROVE, LA 93350
1732 118E 2917 sub ss_cursorCbxl,dx

1733 cr_dones SER. #

1134 1190 E98102 1444 jmp set_physical_cursor

1735

1736 e m———————

1737 line_feeds?

17138 g m———

1739 H entrys BX = screen structure

1740 H exits 8X preserved

1741 )

1742 1193 807F0817 cmp ss_rowlbxlgrows_par_screen-1

1743 1197 7403 119C je 1f_scroll

1144 1199 E9BAQO 1226 jmp d_douwn tho~-just move cursor down

1745 1f_scrolls tyes-scroll screen up

1746 119C 32)2 xor dlydl sstart row

17417 119t B617 mov dhgromws_per_screen-1 s2nd row .

1748 11A0 E82402 13C7 call scroll_up

1749 11A3 E£92201 12C8 jmp erase_line

1750

1751 g —————

1752 back_spacel

1753 Hitadntetabdtt

1754 H entrys 08X = screen structure

175% H exits? BX preserved

1756

1757 1186 8B3F mov digss_cursoribx]

1758 11A8 85FF test di,di sat homa position, return

1759 . 11AA 7420 11CC jz bs_ret

1760 11AC 807F0900 cmp ss_columnCbx1,0 $if column 0y 30 up to previous line



CP/M ASMES 1.1 SOURCE: XINS.AJ6 Example CrP/i-86 Xai0S Pacc 37
1761
1762 11B0 7405 1167 je ps_row
1763 11B2 FF4F09 dec ss_columnioxs
1764 1185 £80D 11C 4 jmps bs_sat_cursor
1765 bLs_ropys
1766 1187 F6470002 test ss_wodetdDxlyssn_no_wrap jdon”t vack up to pravious row "
1767 1188 750°F 11CC jnz bs_ret sif in NJIRAP mode COPY&GHT©198L19811983
1768 118D FE4FO08 dec ss_rowlbx3i DIGITAL RESEARCH
1769 11C0 C647094F mov ss_coluanfoxdscolunns_per_screen - 1 -
1770 bs_set_cursors P. 0. BUX 579
1771 11C4 83£F02 sup di,2 PACIFIC GROVE, A 93350
1772 11C7 893F mov ss_cursorioxJydi
1773 11C9 £97802 1444 jmp set_physical_cursor SER. #
1774 Ls_rets
171y 11CC C3 ret PPN
1776
17717 2 e R T R e e Y LA Lt
17718 HE ¥
1779 HE Escape Sequence Routines : *
1780 HES ¥
1781 2 R e R S E T 2 L 1
1782
1783 escapes sexpand ascap2 Sequencas
1784 §m————-
1785 H entry? HBX = screen_structure address for this device consale
17486 H AL = current byte in escape sequence
1787 H exits ss_escape = addrass of where to continue
17488 H escape sequence or 0 jif dona
1789
1790 11CD C74704D311 mov ss_escapelbxlyoffset escapel
1791 1102 C3 ret sback to co_look_up
1792
1793 escapel s sfirst char of escapa saquance
1794 11D3 CT747041411 mov ss_escapelbxlyoffset co_no_escape
1795 jassume done with escape
1796 1108 BF9E17 mov disoffset esc_tabl 3if mora chars ar2 needed
1797 1108 BEBB17 mov sfisoffset asc_func_tabl sin the eascape s=quance, tne
1798 11IDE E935FF 1166 jmp co_look_up sescape field is set by the
1799 shanaler - see X_AND_Y2
1800 fmm——————————
1801 erase_screens SESC E
1802 HE e et
1803 H entry? UX = screen structure whose screen data to blank
1804 H A4 = virtual console #
180% H exits AX9CX 9 DI are used
1806 H bX = screen structure
1807
1808 11E1 5006 push ax 1 push es
1809 11E3 EBT302 1461 call set_up_es
1810 11E6 698007 mov CcxgsScreen_siz
1811 11E9 33FF xor di,di
1812 11EB B82007 mov axy0720h

1813 11EL F3A8 rep stosw



CP/M ASMB6 1.1 SOURCES XIUS.ABS Example CCPZ7A-346 XIS PAGE 33

1814

1815 11F0 0758 pop es | pop ax

1816 $imps home

1817

1818 Hinhadat

1819 . hones ' sESC o

1820 Hidedied

1821 H entry: BX = scraen structure COPYKGHT©198L198Z1983
1822 H exits BX preserved .
1823 DIGITAL RESEARCH
1824 11F2 3302 xor dx,dx p.o_BQX57g
18<¢5 11F4 8917 mov ss_cursorlbx1,dx o

1826  11Fo 885708 mov ss_rowibxlyal PACIFIC GROVE, CA 93350
1821 11F9 885709 mov ss_columnlbxl,dl

1828 11FC E94502 1444 jmp set_physical_cursor SER.#

1829

1830 Had

1831 rights iESC C

1832 Hittted

1833 H entry: BX = screen structure

1834 H exits BX preserved

1835

1836 11FF BOTFO094F cmp ss_columnCbxlgcolumns_per_screen-1 .
1837 1203 7201 1206 jb r_right :

1838 1205 C3 ret

1839 r_rights

1840 1206 830702 add ss_cursorfpbxl1,2

1841 1209 FE4709 inc ss_columnfbx1]

1842 120C E93502 1444 jmp set_physical_cursor

1843

1844 §o——

1845 lefts sESC D

1846 ittt

1847 H entry: BX = screen structyre

1848 : exits 8X preserved

1849

1850 120F 807F0900 cmp ss_columnfbxl,0

1851 1213 7701 1216 ja 1_left

1852 1215 C3 ret

1853 1_lefts

1854 1216 832F02 sub ss_cursorlbxis?

1855 1219 FE4FO09 dec ss_columnlbx]

1856 121C E9¢502 1444 jmp set_physical_cursor

1857

1858 Hitte

1859 downs sESC B8

1860 -

1861 H entrys B8X = screen structure

1862 : exits BX preserved

1863

1864 121F 807FO0817 cmp ss_rowlbxlyrows_per_screen-1

1865 1223 7201 1226 jb d_down

1866 1225 C3 ret



LP/M ASMB6 1.1 SIJURCE: XINS5.A486 Example CCP/M4-BS X135 B
1861¢
1868 d_downs
1869 1226 B810T7TA0CO0D add ss_cursorfuxlycolusns_pger_screensg
1870 122A FE4TO08 inc ss_rowlox]
1871 122D £91402 1444 imp set_physical _cursor
181712 .
1873 it
1874 up: 3ESC A COPYR-GHT o 1981, 1982, 1983
1875 Piaded T
1876 ; entry? dX = screen structure ’ D““‘“LRESEARCH
181/ ; exit: BX preserved p.0. BOX 579
1878 ° 350
1879 1230 807F0800 cmp ss_rowlbx1,9 PAC““:GROVL'LA933
1880 1234 7701 12317 ja d_up '
1841 1236 (3 ret SER. #
1882 d_up3
1843 1237 B12FA000 sub ss_cursorCbxlycoluuns_per_scraens?
1844 1238 FE4F08 dec ss_rowlbx]
1885 1¢23€E £90302 1444 jmp set_physical_cursor
1886
1887 HE e
1888 uyp_with_scrolls sESC I
1849 e
1890 H enhtrys UX = screen structure
1891 H exits BX presarved
1892
1893 . 1241 807F0800 cmp ss_rowlbx1,0 3if not the top line
1894 1245 T71€9 1230 ja up 3just do a cursor u,
1895 1247 3232 xor dlsdl istart rows *
1896 1249 86117 mov dhyrows_per_screen-1 sending row
1897 1248 E8AB01 13F6 call scroll_down 1down one row
1898 144t EB7700 12C8 call erase_line iblank out current row
1899 1251 C3 ret sdon“t move the cursor
1900
1901 $—————
1902 reports
1903 §m————-
1904 1252 C3 ret
1905
1906 § ===
1907 savesl JESC 3§
1908 HER
1909 H entrys 3X = screen structure
1910 H exfits BX preserved
1911 H AX destroyed
1912
1913 1253 884708 mov axgss_xylbx]
1914 1256 89470A mov ss_old_xyCbxlyax
1915 1259 8e07 mov axsss_cursoribxl
1916 1258 894702 mov ss_oldcursorfbxlyax '
1917 125k C3 ret
1918

1919 HE



CP/M ASMB6 1.1 SOUR

1920
1921
1922
1923
19¢4
1929
1926
1927
1948
1929
1930
1931
1932
1933
1934
193
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
19%4
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
L9617
1968
1969
19710
1971
1972

St

125F 8B4FOA
1262 894F08
1265 8B84F02
1268 890F

1264 E9DT01

1260 C74704
1272 C3

1273 220
1275 3C17
1277 7605
1279 C741704

127c 884708
1481 CT74704
1286 C3

1287 2C20
1289 3C¢F
128B 7602
128D BN4F

128F 884709
1292 89701
1295 EBACO1

1298 CT74704
1290 C3

129t 06
129F E83F01

—

CE: XINS.436

1444
7312

1276
9812
8712

128¢

142C

1444
1411

1461

Ex

restore?

Xy _row :

row_oks3

xy_colsd

xy_set_c

xy_errs

erase_be

ae we wo we ¢

ample CCP/n-86 X.05

HS .

entrys BX = scraen structurs
exfits AXyBX presarvad

mov cxsss_oldxylfux]

mov ss_xyLlbx1,cx

mov cxgss_oldcursorfbxi
aov ss_cursorlbxlycx
imp set_physical_cursor

sLSC Y

entrys 8X = scra2an structure
exits BX praservad

mov ss_escapelbxigjoffset xy_row jwait
ret

sub aly32 imake
cmp alsrows_per_screaen-1
jbe rou_ok

mov ss_escapeloxlsoffsat xy_err

mov ss_rowlbxl,al
mov ss_escapelbxlsoffset xy_col jwait
ret

sub ale32 smake
cap alscolumns_per_screcn-1
jbe xy_set_col
mov algcolumns_per_screen-1
ol:
mov ss_columnCbxl,al
call compute_cursor
call set_physical_cursor

mov ss_escapelox]yuoffset co_no_escape
ret

gins $ESC b
entrys BX = screen structure

AH = virtual screen numbar
exits AX3CXsDI are used

BX = screen structure
push es

call set_up_es

, . ) . ‘ . . _ . _ _

PAaGE

COPYRIGHT © 1981, 1982, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, A 93950

SER. #

for rou

row relative to 0

for colymn

coluan relative to 0

47



CP/M ASMB6 1.1

1973
1914
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
198%
19386
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

1242
12474
12A6
12A1
1289

12AC
12At
1280
1281

1282
1283

1286
1284
128A
148C
128F
12C1

12C4%
12C6
12C7

12C8
1209

12C€C
12Ct
1201
12D4
1206
1208
12DA

1200
120F

SAURCE:

8RO 7
D1&3
40
88C8
582007

33FF
F3a3
071
c3

06
E8ABO1

8807
8BF8
D1t8
898007
2BC8
882007

F3A8
07
Cc3

06
£89501

33C0
gA6T708
895000
FTEl
DI1ED
8RF8
882007

F3A8
07

XI10S.436

1461

1461

Example CCP/4-86 X115 PAGE 41
mov axsss_cursoribuxl icursor byta orfsat
shr axyl imaka word offsat
inc ax smake rolative to 1
mov Cxgax shuithber of worus to erasc
mov axs0720h +7 = normal attributa
320 = ASCIL space
xor disdi sstart at beginning
rap stosw sof uisplay
pop es
ret
COPYR(GHT © 1321, 1582, 1983
jmmmmm .
erase_ends$ $ESC DlGﬂi\L R’ESEA.SCH
mmm-Tomee P.0. BCX 579
H entry? B8X = screan structure ~ 1o 350
H AH = virtual screen number PAJFK:GKOVE'LA93
H exits AX3CXsDI are used
H BX = screen structure , SER. #

push es
call set_up_es

mov
nov
shr
mov
sub
mov

rep

pop
ret

entrys B8X =
exits

axsss_cursorcbx]
disax

axyl
cxgscreen_siz
Cxsax

axp0720h

stosu
es

screen structure
BX preserved

push es
call set_up_es

xor
mov
aov
nyl
shl
ROV
mov

rep
pop

axsax

aless_rowlbxl
cxpgcolumns_per_screen
cx

axsl

di,ax

axyg0720h

stosu
es

$cursor byte offset

istarting offset to arase

ismake word offset

s screen size in words

sless 0 relative cursor position
+7 = normal attribute

320 = ASCII space

PESC 1

scurrant row

jwords to move

sword offset of current row
sbyte offset

idestination

+1 = nornal attribute

$20 = ASCYI spaca



LP/M ASMB6 1.1 S3JURCE: XTUS.1566 txample CCP/7M—-86 X105 PALL  4¢
2026
2027 1260 C3 ret
2028
2029 pomm !
2030 erase_bol? 35SC o
2031 ittt serave from veginning
2032 ; entrys X = screen structurs sof line COPYR: &
2033 H exits 3X preserved Dﬁ?f()lQ%E]nglgBS
2034 lIAl REbtARbH
53;: }ﬁE; ggzcm 1461 pu:rl‘ ::t up_es P.0. BUX 579
ca _up_ . .
2037 PACIFIC GROVE, CA 93950
2038 1265 33C0 XOr axpax SER #
2039 12E7 8A4708 mov alygss_rowlbx] tcurrent row .
2040 12EA B9A000 Bsov cxgcolumns_per_screant?
2041 12ED FTc1 mul cx sbyte offset of rou
2042 12EF HBBFS3 mov digax
2043 12F1 33C9 XOF CxsCx
2044 12F3 8A4F09 mov clgss_columnChbx] swords to blank
2045 12F6 41 inc cx tinclude cursor
2046 12F7 882007 mov axs0720h 37 = normal attribute
2047 320 = ASCIT space
2048 12FA F3AB rep stosw
2049 12FC 07 pop es
2050 12FD C3 ret
2051
2052 i
2053 erase_eols 3ESC K
2054 ittt ierase to end of line
2055 H entry? B8X = screen structure
2056 H exits B8X preserved
2051
2058 14FE 06 push es
2059 12FF E85F01 1461 call set_up_es
<060
2061 1302 8B3F mov digss_cursoribx]
2062 1304 B95000 mov cxscolumns_per_screen
2063 1307 2A&4FO09 sub clyss_columnfbx] twords to blank
2064 130A 882007 mov ax,0720h +7 = normal attribute
2065 320 = ASCLIl space
2066 1300 F3AB rep stosw
2067 130F 07 pop es
2068 1310 C3 ret
2069
2070 e it .
2071 insert_lines SESC L
2072 g
20713 H entry? BX = screen structure
2074 H exits 8X preserved
2015
2016 1311 50 push ax ssave virtual console number
PAINA ] 1312 8A5708 wmov dlgss_rowCbxl] sstart row
2078 1315 8617 mov dhyrows_per_screen-1 sending row



CP/M ASMB6 1.1 SOURCE: XIDS.A86 Example CCP/h-86 XI1DS PAasE 42
2079
2080 1317 £80COC 1376 call scroll_doun jmove scraen doun one roa
<081 131A E3ABFF 12C8 call erase_line tblank sut the line
2082 1310 33Co0 XOr axgax ssave virtual consols numuoar
2083 131F B64T09 xchg alyss_columnlox] iset cursor to beginning
<084 1322 DIED shl ax,l sof line
208% 24 29 syd ss_cursorlbxlijyax N
Zuss 1326 sa bor ax” o COPYRIGHT o 1981, 1982, 1983
<087 1327 E91A01 1444 jmp set_physical_cursor DIGITAL RESEARCH
Sous i P. 0. BGX 579
2090 delete_lines ;ESC M PACIFIC GROVE, .A 93350
2091 $mmmm
2092 ; entry? BX = scrzen structure SER. #
2093 H exits BX preserved
<094
2095 1324 50 push ax ssave virtual console numoar
2096 1328 8A5708 mov dl,ss_rowlbxl jmove screen uyp one line
2097 132t 36117 mov dhyrows_per_screen-|] sto present row
2098 1330 £83400 13C7 call scroll_up
2099 1333 FF7708 push ss_xyCbx] ¢save row 3and column
4£100 1336 (C6470817 mov ss_rowlbxlyrows_per_screen-1
2101 1334 €888FF 1208 call erase_line serase last line
2102 133D 8F4708 pop ss_xy[Cbx] irastore row and columnn
<103 1340 58 pop ax srestore virtual consale nunoaer
2104 1341 E943FE 1187 jmp carriage_return iput cursor at beginning of line
2105
2106 R
2107 delete_chars SESC N
2108 pm——————————
2109 H entry3 BX = screen structure
42110 H exit? BX preserved
2111
2112 1344 06 push es
Z113 1345 £81901 1461 call set_uyp_es
2114 1348 8B3F mov diyss_cursorlbx]
2115 134A 8BF7 mov sisdi
2116 134C 830602 add si,2
2111
2118 134F 33C9 XOPF CXpCx
2119 1351 B1l4F mov clycolumns_pear_screen-1
2140 1353 2A4F09 sub clygss_columnlibx]
2121
2122 1356 1€051F push ds ! push es ! pop ds
2123 1359 F3AS rep movsw
2124 1358 C7052007 mov 0Cdil,0720H sput a blank in last column
2125 135¢ 1F07 pop ds | pop es
2126 1561 C3 ret
2121
2128 e ———————
C 2129 enter_reverse? $ESC p
. 2130 §ommm———mmemee

v
2131 H entry? BX = screen structure



CP/H ASMB6 1.1

2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2195
2156
2157
2158
2159
2160
21061
2162
2163
2164
2165
2166
2167
2168
2169
2170
T 1711
2172
2113
2174
2175
2176
2117
2178
2179
2180
2181
2182
2183
2184

1362
1366
1368

136C
136F
1371
1373
1375
13717
1374
137C

137F

1380
1384
1386
1384

138C
1390

SOURCES XIUS.~86

F6470D01
75117 137F
404FODO1

8A&70C
BAED
2417
6104
D2Ccs
80E488
0ACS
88470C

Cc3

F6470D01
14F9 137F
80670DFE
EBEO 136C

804F0C80
Cc3

Cxampl

e CCP/X-86 K103

PAGY 44

H exits uX preserved
H vigeo attribute byte has the following structurcs
; ; 8
H -= hiqgh nibblie --- -=-- low nibble ---- COPY&GHT@]SSnggzlg 3
; 7 6 5 4 3 2 1 9 DIGITAL RESEARCH
H blink background briuht torejround P 0 an579
H color color v e
; PACIFIC GROVE, CA 93950
H So we must swap the colors and keap tne blink and orignt
; bits unchanged. SER 3+
test ss_modelbxlsssm_raevarse salready.in reverse viuco ?

jnz
or

H |
rev_smwaps?

nov
mov
and
ROV
ror
and
or a
mov

rev_dones
ret

rev_done
ss_modelbxl,s>m_reverse
mps rev_sWwap

alyss_attributelox]
ah,al

als077h

clséb

d‘,Cl

ahs 088h

1sah
ss_attributelbxly al

sturn on reverse vidao mode bit

ssave blink and bright bits
smask off blink and bricht bits

sswap nibbles and colors
3det just the blink and boright bits
sput them tojether again
$s3ave the neq attrioute

: sESC q
; ————————————
H entry? BX = screen struycture
H exit? B8X preserved
test ss_modelbxJ,ssm_reverse
Jz rev_done
and ss_modelbxlynot ssm_raverse sturn off reverse mode bit
jmps rev_swap
; ———————————
enter_blink: $ESC s
; ———————————
H entrys 8X = scra2en structure
: exits BX preserved
or ss_attributelbx1,080h
ret
; ——————————
exit_blinks3

seSC t



CP/M ASMB6 1.1 SNURCE: XI0NS.a86 Example CCP/H-G6 X409 ! PAGE 45
2185
2186 e
21817 H entry: 83X = scraen structure
2148 H axits BX presarved
2189
2190 1391 80670CT7F and ss_attributethxIynot (UBfH)
2191 1395 (3 ret
2192
2193 fommmmmmemoas ) COPYR:GHT o 1381, 1982, 1983
2195 jatencbriontt et DIGITAL RESEARCH
2196 H entrys BX = screen structure P.0. BOX 579
21917 H exits 8X preserved
oles PACIFIC GROVE, <A 93950
2199 1396 804F0CO08 or ss_attributelox1,03h “
2200 139A C3 ret SER. #
2201
2202 e ——————
2203 exit_brights $CSC u
2204 g
2205 H entryd BX = screen structure
2206 H exit? BX preserved
2207
2208 1398 B8067T0CFT and ss_attributelbxl,not (03h)
2209 139F C3 ret
2210 .
2211 itttk L
212 enable_cursors $ESC e
2213 - ———————
2214 H entry?d BX = screen structure
2215 H exits BX preserved
2216
2217 13A0 805670DF8 and ss_modelbxlynot ssm_no_cursor sused by TO_SWITCHS
2218 13A4 8408 mov ahyObh son cursor bLyte
2219 13A6 EBOG 13A¢ ijmps cursor_on_off
2220 '
2221 e —-
2222 disable_cursors sESC f
2223 §m———mm————————
2224 H entrys BX = screen structure
2225 H exits BX preserved
2226
227 1388 604FO0DO04 or ss_modelbxlyssm_no_cursor sused by TO_SWITCH:
2228 13AC 8426 aov ahy26h soff cursor Dyte
2229
2230 cursor_on_off3
2231 13A€ BAB403 mov dxebwm_card sset the control ragister
2232 1381 800A mov alscursor_start sregjister to update
<233 1383 EE out dxsal
2234 13B4 42 inc dx
2235 1385 8AC% xov alsah sturn off/on cursor
2236 1387 EE out dxsal
22371 13B8 C3 ret




CP/M ASMB6 1.1 SOURCE: XIOS.A86 txample CCP/4-B6 X{7S ' PASE 46

<238

2239

2240 §o——mmmmme e

2241 enhable_gyraps soSC v

2242 R i b

2243 H entryd bX = scre:n structurc

2244 H exjits nothinyg preserved since TI_STATLTHD is

2245 ; called COPYRIGHT © 1981, 1982, 1983
2246 . 3

22417 1389 8057CDFD and ss_modelbxT,not ssa_no_~rap D“HIALRESEARCH
2248  13BD £92001 14E0 jmp update_status P.0. BOX 579
s . PACIFIC GROVE, CA 93950
2250 ittt

2251 di sable_yrap: sFSC o "

2252 e —————— SER. ar

2253 H entry? WdX = screen structure

2254 H exits nothing preserved since IJ_STATLINE is

2255 H called

2256

2257 13C0 804F0DO02 or ss_modelbxJyssm_no_wrap

2258 13C4 £91901 14E0 jmp update_status

2259

2260 SEIREEFEEEEEFEFR AR NG E S SRR F RSN KB R R P S e PR h kSRS KBRS KB F b F b oo XSk S & &
2261 s ¥ ¥
2262 HE ] Console Output Sub-Routines &
2263 HR ¥
2264 R I I IR s e ST S P T R P TR R T R T R T L R T
2265

2266 scroll _ups sscroll uo in range given in

2261 H e el HOR S

2268 H entryd AH = virtual console number

2269 H BX = screen structure

2210 H DL = start rowsy 0 ralative

2271 H DH = ending rowy 0 relative

2212 H exits AX9BX9ES preserved

2213

2274  13C!1 50058 push ax | push es

2215 13C9 £89500 1461 call set_up_es

2216 13CC 8BCA mov Cxgdx scopy of startyending rows

2217

2218 13CE 33C0 Xor axsax sset up SI,D1

279 1300 8AC? nov alsdl sAX = baginning row

2280 1302 BAAOOO mov dxygcolumns_per_screen%?

2281 1305 F7E2 mul dx soyte offset of baginning row
2282 1307 88F8 mov digax sfirst destination word

2283 1309 05A000 add axscolumns_per_screensc itirst word to copy

2284 13DC BBFO mov sigax

2285 sset up (X

2286 13DE 88C1 MOV aXsCx tAL=startyAH=cnd

2281 13E0 2Ac0 sub ahjal send always > start

2288 13E2 3200 xor aljsal

2289 13E4 86C4 xchg aljgah sAX=number or ross to move

2290



CP/M ASME6 1.1

2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
<2304
2305
2306
2301
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
232%
2326
2321
2328
2329
2330
2331
2332
2333
2334
2335
2336
2331
2338
2339
2340
2341
2342
2343

13E6
13E9
13E8
13E0
13F0
13F¢
13F5

13F6
13F8
13F8

13FD
13FF
1401
1403
1406
1408
1403
1400
1410
1412

1413
1415
1417
1419
1418
141t
1420
1422
1425
14217
1424
1428

SOURLE?

B8A5000
FTE2
deC8
1E051F
F3AS
1F0758
c3

5006
£86500
8BCA

33C0
BACS
FECO
5AA000
rF1€E2
2006200
88F8
2DA000
8BF0
FD

8BC1
2AED
32C0
86C4
BA5000
FTE2
88C8
1E061F
F3AS5
1F0758
FC

c3

XT0S .86

1461

s

s we @5 we ®s

compute_cursors:

e @0 oo ws W

cxampl

Ao v
aul
mov
push
rep
pop
ret

croll_douns

entr

exit

e CCP/K-86 Xid3

dxscoluymns _per_scraen
dx

CXgpaX

ds 1 push es § pop aus
mOovVSwW

ds | pop es | pop ax

PwoPrds to jove ug
3ret count

sscroll dou.n in range given
sin DX

ys AH = virtual console number
BX = screen structure
DL = start roay J relative
DH = endinz rowy 0 relative
3 AX9BXK9ES prasarvad

push ax | push es

call
aov

xor
mov
inc
mov
aul
sub
mov
sub
mov
std

mov
sub
xor

set_up_es
cxygdx

axsax
al.dh

al
dxscolumns_per_screen%?
dx

axg2

dl,ax
axgcolumns_per_screen&’
sijax

axy Cx
Bh.al
al,al

xchg algah

ROV
mul
mov

dxscolumns_per_screen
dx
CXpaAK

push ds | push es | pop ds

rep
pop
cld
ret

mMOoOvVSHW
ds | pop es | pop ax

supdate

scopy of startyending roas
sset up SILDIL

sAX=ending row
snext row after end row

ibyte offsat of next rog
tlast word of endinj rou
sfirst destination word
sfirst word to copy

tauto-decrement ST,DY
sset up (X .
tAL=startyAl=endiny
send always > start

% rows to move

swords to move down
s jet count

szero airection flag |

SS_CURSOR field froa

== $SS_ROW and SS_COLUMN fields

address

y3 BX = screen structure
AH = virtual console device #
ES = segment of vidro

H CXyDX used

AXeBX preserved

PAGE 4T

COPYR:GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BIX 579
PACIFIC GROVE, A 93950

SER. #




CP/M ASMB6 1.1 SOURCES XTdS.236 cxample CCP/M-36 X105 PAGE 44

2344

2345 142C 50 push ax ssave virtual consola numbizr

2346 1420 33C0 x0or axsax

23417 142F BA4708 mov alyss_rowlbxy srow and colunn

2348 1432 B9£000 mov cxscolumns_par_screan%?

2349 1435 FTE1 mul cx COPYRIGHT ® 1981, 1982, 1983
2350 1437 33C9 XOor CXxjsCx o
2351 1439 8A¢F09 mov clyss_columnCbx] ' DIGITAL RESEARCH
2352 143C DIE1 shl cx,1 P. 0. BOX 579
2353 143k 03C1 add axscx X S
2354 1440 8907 mov ss_cursorlbxlyax iworu offset in scraen array PALW“}GROVE,LA93MW
235% 1442 58 pop ax irestore virtual console nuypbLer

2356 1443 C3 ret SER. #

2357

2358 set_physical_cursors

2359 Rttt ittt

2360 H If the screen is the foreground screen than set the

2361 : cursor register in tha 6845 to SS_CLURSURL3X]

¢362 H

2363 H entrys BX = screen structuyre address

2364 H AH = virtuasl console device #

2365 H ES = segnent of video

2366 H exits AX9CXyDX used !

2367

2368 1444 3A263318 cmp ahpforeground_screen

2369 1446 7516 1460 jne sp_ret

23170 1444 8BOF BOV Cxsss_cursoribyxl ibyte offset of cursor

2371 144C D1E9 shr cx,1 : imake a word wvalye

23712 144t BA3403 nov dxsbw_card sget the control ragister

2313 1451 BOOF mov alycursor_low sregister to update

2374 1453 EE out dxsal

<2375 1454 428AC1 inc dx 1 mov al,cl

2316 1457 EE out dxsal

23117 1458 4A300E dec dx 1 mov alycursor_hi

2378 1458 EE out dxjsal

2319 145C 428ACS5 inc dx | mov alsch

2380 145F tE out dxsal

2381 sp_rets

2382 1460 C3 ret

2383

2384 set_up_ess sset up £S5 for subseguent

2385 §—mmm—ecen sstring operation

2386 H entrys 8X = screen structure

2387 H AH = virtual console number

2388 H exits ES = physical video RAKM segment if

2389 H foreyroundy else ES =

2390 H virtual console RAM for this scraen

2391 H CX = destroyed

2392 !

2393 1461 B90060 mov cxsbw_video_seg

2394 1464 8cC1 NOV eSpCX

<395 1466 3A263318 cmp ahyforeground_screen

2396 1464 7405 1471 je set_r



CP/M ASMbB6 1.1 SOURCE: XxI0S.Ad6 Example CCP/M-86 X414, PaAGE 49
2397
2398 146C 834F06 MmOV Cxgss_screan_se3ibxl
2399 146F BEC1 MmOV 2SpCx
2400 set_rs
2401 1471 (3 ret
2402 .
2403 AR A A e s I AR Lty
2404 HE %
2405 HE Switch 3creen &
2406 HE ¥
2407 I T T E Y R Y g R g g R e Y s R 1 132 R 0]
2408 :
2409 s=====zz====
2410 io_switchi
2411 $======z====
2412 ; entry: :tn: Screan to switch to C/CPJW\’X’(p 2.0V, 2
2414 ; ALL SEGMENT REGISTELRS PRESERVED: COPYRIGHT @ 1931. 1582, 1983
5::: H CSsDSsLS»SS must ba preserveu though call DIGITAL RESEARCH
2417 H PIN process does rang. checking of NL '{0~B5XS79
2418 h
2419 1472 06 push es ssave UDA PAC'HC GROVE; vA 93350
2420 SER. 3t 0.C (oY
2421 1473 33C08AC2 xor axgax | mov al,dl
<42 1477 8ADAB92C00 mov blsdl | mov cxsccblen
2423 147C FTE10306140C mul cx | add axscch $compute new foruground CCo
2424 1482 A33418 mov foreground_ccbjy,ax
2425
2426 1485 861E£3318 xchg blsforeground_screen tsave destination screen
2427 sand gJget screen L0 save
2428 1489 32FF xor bhybh tindex into screcn structure array
2429 1488 D1E3 shl bxyl iword poipter
2430 148D 889F2818 mov Dxgscreen_struct_addrsCbx] Jget pointer to old envionrment
2431 1491 898007 mOV Cxgscreen_siz sin words
2432 1494 BE4T06 mov esyss_screen_seqlbx] sdestination segaent
2433 1497 33F68BFE xor sigsi 1 mov di,si
2434 1498 B800BO0 mov axgbw_video_segy
2435 149t 1€ push ds s save DS
2436 149F HEDS a0v dSsjsax isource segment
2437 14A1 F3A5 rep mOVsw o S ido the copy
2438 14A5 1F pop ds . irestore DS
2439 .
2440 14A4 BAlE3318 mov bl,foreground_screen
2441 . A
2442 14A8 32FF xor bhybh irequested one
2443 14AA D1E3 shl bxjy1
2444 14AC 8BI9FZB18 mov bxgscreen_struct_addrsibx]
2445 1480 891E3618 mov foreground_sssbx snew foregrounu screen S$ adaress
2446 14B4 33FS538FE xor sissi 1 mov di,ssi
2447 1488 B800BO nov axgbw_video_sey
2448 1488 BECO mov esjpax

2449 1480 B98007 mov cxsscreen_siy iin words



CP/M ASMHBS6 1.1 SJURCES XI0S.A86 Example CCP/Zid-86 X.N3 PAGE &0
2450
<451 14C0 1E push ds
2452 14C1 BESFO06 mov dsssSs_screen_s=23uthx]
2453 14C4 F3A5 rep MOVSW
2454 14C6 1FO07 pop ds ! pop as srestore YJA
2455 14C8 B8A263318 mov ahyforegroun.i_scre:zn shparum to set_physical_cursor COPY&GHT®198L19811983
2456 14CC 50 push ax }save Ali = foraaround scraen
2457 14CD F6470D04 test ss_modelfbxliyssau_no_cursor jsturn on/aff cursor ? D“HTALRESEARCH
2458  14D1 7505 1408 jnz sw_no_cursor . P.0. BOX 579
2459 14D3 ©8CAFE 1310 call enable_cursor N
2460 1406 ERO3 1408 jmps sw_done PACIFIC GROVE' (A 93350
2461 sw_ho_cursors: SER.#
2462 1408 £8COFE 1348 call disable_cursor
2463 sw_dones
2464 14D8 58 pop ax irestore AH = foreground screen
2465 140DC tY55FF 1444 jmp set_physical _cursor
2466 14DF C3 ret
2467 ‘
2468 1 i R i s R R e R L T
2469 HE ’ ¥
2470 HE 3 Status Line Routine S
2411 HE ] &
24712 I il i Ry S R Y I S R Y TS
2473
2414 e il t D . N
2475 update_statuss? + XI9S call for normal status update
2416 g mmw oo o
26717 14E0 33C9 X0 CXpCX
2418
2479 ¢===========
2480 io_statlines
2481 $===========
264852 H entry? CX = 0 raegular status update .
2483 H else DX:CX->string to display
24084 H CX = 0ffffh stop display of special status
2485 : liney and start normal status lina updatez
2486 H aexjtd AX<>0 if we couldn®t print
2487 ' H the requested status lined ji.ee.y another
2488 H process is already updating the status
2489 H liney or a special status line is being
2490 H displayed.
2491 H ALL SEGALMT REGTISTERS PRESERVED:S
2492 H CSeDSyES,S3 must be preserved thouyh call
2493
2494 14€E2 5152 push cx § push dx
2495 s_waits istatus line is not reentrant code
2496 14€4 BOFF mov alstrue
2497 14E6 8606E£818 xchg alysts_locked
2498 14EA 3CFF cmp alstrue
2499 14EL 750A 14F 8 jne s_ouwn
2500 14EE 818D mov clyp_delay swait one tick
2501 14F0 BAD1OO mov dxsl
2502 14F3 eBTBF7 0Cc71 call supif



CP/N ASMB6 1.1 SOURCE: XT3S.3d5 cxampla CCP/M-86 XINS PAGE €1
2503
2904 14F6 T4EC 1484 je s_wait itry aygain
2505 s_owns
2506 14F8 5A59 pop dx ! pop cx
2507 14FA 06 push es ssave UDa
2508 14FB 85C9 tast cxy)cx 5CX=0 normal stotus upiata
2509 14FD 7426 1525 jz s_nora
2510 14FF 83F9FF cmp cxyO0fFFffh
<511 1502 7507 1508 jne s_special
2512 1504 C605E91800 mov sts_specialyfalse .
2513 1509 EB27 1532 imps s_norm_nk
2514 s_special:
2515 1508 BO03EE918FF cmp sts_special,true : COPYR.GHT @ 1981, 1982, 1983
2516 1510 7505 1518 ijne s_special_ok . $is status line bHusy with - -
2517 1512 BBFFFF mov axs0ffffn . ian carlier special display ? DIGiTAL RESEARCH
2518 1515 E91F 01 16317 jmp s_exit £.0. B0X 579
2519 o
2520 s_special_ok: . PACIFIiC GROVE, LA 93350
2521 1518 C605£918FF mov sts_specialstruye SER.
2522 1510 1€ push ds isave SYSOAT -
2523 151t BEDA mov ds,dx
2524 1520 88F1 nov sigcx
252% 1522 ESFEOQO 1623 jmp s_prt
2526 s_norms
252171 1525 B03EEYLIBFF cmp sts_special,true 3if special line is currently
2528 1524 7505 1532 jne s_norm_ok sbeing displayed skip noranal
2529 152C BBFFFF mov axy0ffffh
2530 152F E90501 1637 imp s_exit iupdate
2531 s_norm_ok?
2532 1532 8CDABEC2 mov dxpyds | mov esjydx
2533 1536 BFEAL18 nov dijsoffset status_msg_start
2534 1539 8020 mov al,” *
2535 1538 3895000 mov cxgcolumns_per_screen
2536 153E F3AA . rep stosb sblank out local status strinj
2537
2538 1540 BES5A19 mov sisoffset constr tput in “Zonsale="
2539 1243 BFEALl8 mov disoffset smsg_con
2540 1546 890800 mov cxslength constr
2541 1549 F3A4 rep movsb
2542
2543 1548 0E6219 mov sisoffset prnstr iput in “Printar="°
2544 154E 8F1519 mov digoffset smsy_prn
2545 1551 890800 mov cxpylength prastr
2546 1554 F3A4 rep movsb
2547
2548 1556 A03318 mov alyforeground_screen
2549 1559 0430 add aly“0°
2550 1558 A2F218 mov smsg_chumyal iset console number
2551
2552 155t 881E3418 mov bxgforeground_cch vget procass which owns the
2553 1562 8837 mov sisc_owner(bx] sforeground console
2554 1564 85F57413 1578 test sigsi 1 jz s_nopd inake sure its non-zero

2555 1568 BA4&24 mov alyp_listlsil



LP/M ASMEGE 1.1

2556
2557
2558
2539
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2511
2572
2573
2574
25715
2576
2511
2518
2519
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
<597
2598
2599
2600
2601
2602
2603
2604
2605
26006
26017
2608

i

1568
1570
1573
1576

1578
157t
1583

1588
1590

1596
1598
15A1
1546

1540
1580

1583
1586
1588
158E
15C3
1506
1»Ch

15Ck

1500
1503
1505
15017
1508

150
15E0
15€2
15E3
15E5

15€7

SDURCES XT1D5.436 Example CCP/M-86 X1O> Putic 52
0430A21D19 add aly”0” ! mov sws,_pnumyul B .
807408 lea sigp_namelsii toffset of process nane
BFFD18 aov digoffset smsq_pd
B9040NF3AS mov cxp4 ! rep movsy COPYWGHT©198L19811983
s_nopd: DIGITAL RESEARCH
s_ctrlS3 I P. 0. BOX 579
88470 mov axsc_statelb« ~
AS80007408 1583 test axgosm_ctrlS | jz s_ctrl0 PACIFIC GROVE, CA 93950
CT050D195€E93 1595 mov s_msgctrlS, 3”7 | jmps s_ctrlpP SER #
£B803 1596 .
s_ctrl0:
A900017406 1596 test axscsm_cterldl | jz s_ctrlP jcterl S und ctrl O ara mutally
C7060D195E4F aov s_msyctrls, 0~” iexclusive print one of *S or ~0
s_ctrlps
A900027412 158D test axscsm_ctrlP | jz s_mnode
C70610195€E50 mov s_msyctrlp, ¢~°
B23)8AT708 aov dls“=° § mov dhyc_nimiclbxi
800530891612 add dhs°0° | wmov sasy_ctrlP_nuym,dx
19
s_modes
BFF418 mov disoffset s_asjgmode
890800 mov cxglength dynstr
BES219 mov sigoffset nosstr stest for noswitch
A908007513 15Ct test axsycsm_noswitch | jnz s_movmode
BE3AL9 wov sijsoffset dynstr
A901007408 15CE test axgcsm_buffered | jz s_movmode ilsb bit=03 dynanmic
BE4219 mov sisoffsat bufstr ilsb bit=1:buffer.i
A904007403 15CE test axgcsm_purging ¥ jz s_movmode jcheck for puryging
BE4A19 mov sisoffset purstr
s_movmodes
F3A4 ’ rep movsb
s_getopenvec?
sdisplay a letter for each drive
swith open files
891000 mov Cxsl6 tloop count - 16 bits to check
B041 mov aly“A” 34 through P
B406 mov ahyb scount of drive letters displayed
88158800 mov dxsopen_vec $BD0S sets this vector in 5YSDAT
BF0619 mov disoffset smsg_openvec
epen_nxts
D1EA shr dxyl ilowest bit 4s A arjvay hijhast fs P
7305 1587 jnc s_open_nxt iho carry then no open files
AA stosb sstore lettery incr 0I
FECC dec ah scount letters displayady 6 max
7404 15E8 jz s_capslock jused up drive display field
s_opeh_nxt3d
FECO inc al inext letter

!7,\ — '_V : I



CP/NM ASMB6 1e1 SIURCE: XIUS.A86 cxample CCP/Zd-86 X.NS Paczt 52
2609
2610 1%E9 E2F3 150E loop open_nxt itestea all 16 drive bits 2
2611
2612 s_capslocks
2613 1568 8B1E3518 mov bxgforeground_ss
2614 15EF BA4T0D mov alsss_modelbhx]
<615 15F2 A8207408 1601 test alyssm_capslock | jr s_numlock
2616 15F6 BE6A19 mov sisoffset capstr
2617 15F9 BF1F19 mov digoffset smsg_capslork
2618 15FC B90S0O ’ mov cxslength capstr COPYR:GHT © 1381, 1982, 1983
2619 15FF F3A4 rep movsb : DIGIiTAL RESCARCH
2620
2621 s_humlock? P.0. BOX 579
2622 1601 ABLOT740R 1610 test alyssm_numlock | jz s_wrap PACIFIC GROVE, A 93950
2623 1605 BET219 mov sisoffset numstr
2624 1608 BF2819 mov disoffset smsg_numlock SER. #
2625 16008 B90700 mov cxplength numstr
2626 160c F3A4 ‘ rep movsb
2627
2628 s_wraps sBX=foreground_ss
2629 1610 A802 test alyssm_no_wrap sif Lit is sat leave WRAP
2630 1612 7508 161F jnz s_display sfield blank
2631 1614 DBET919 mov sfisoffset wrpstr
2632 1617 BF3019 ' mov disoffset smsg_wrap
2633 161A 890400 mov cxslength wrpstr
2634 1610 F3A4% rep movsb
2635
2636 s_displays
2631 161F BEEAL1S8 mov sisoffset status_msg_start
2638 1622 1t push ds isave SYSIAT
2639 s_prts
2640 1623 BFO00OF mov disbu_video_status_line
2641 1626 B8OOBO mov axsbw_video_sey
2642 1629 8ECO novV essax
2643 1628 3409 mov ahs09h tunderlinad anhu enhanced attribute
2644 1620 895000 mov cxscolumns_par_screan
2645
2646 s_dloops
2647 1630 AC lodsb sdet character
2648 1631 AB stosw sdisplay character and attrivgte
2649 1632 E2FC 1030 loop s_dloop
2650 1634 1F pop ds irestore SYSDAT
2651 163% 33Co xor axgax
2652 s_exitsd
2653 1637 07 pop es irestore Uda
2654 1638 C605E81800 mov sts_lockedygfalse
2655 1630 C3 ret
2656
2657 R 2 R R R ey S T I IR I R R T 3
2658 HE ] ¥
2659 HE List Oevice Roytines *
2660 HE ] 3

2661 R i R R Ty e I E R R T Y S T



CP/M ASMbL6 1.1

662
2663
2664
2665
2666
26617
2668
2669
2610
2611
26712
2613
2674
2615
2616
26117
2618

2619

2680
2681
2682
2683
2684
268S
2686
26817
2688
<689
2690
2691
<692
2693
2694
2695
2696
2691
2698
2699
2700
2701
2702
2703
2704
2705
27106
2707
2708
2709
2710
2711
2712
2713
2714

163t 32F50D1E2
1642 88DA

1644 52
1645 33C9
1641 8B9TDFOF

1648 42€EC
164D AB80
164F 7401
1651 49

1652 8BC15A
1655 C3

1656 5152
1658 £828F6
1658 5A59

165D 8AC1
165F 8BI9TDFOF

SOURCE: X10S.Ads

1652

0cs83

txample CCP/M-36 XId)5

$===zzz=zz=
H entrys DL = uevice

H exits AL = 0 if not ready

H Offh if ready

: gx = Jevices * ¢

H ALL SEGHENT RZEGISTERS PR:SERVZID:

H CSeDSHESHSS must be presz2rved thoujh call

xor ahsdh | shl dxsl
mov Dxgdx
tjmps listst

iststsd
Jo———-
H entrys BX = device# % ?2
H OL = device#
H exits AL = 0 if not ready
H Offh if ready
H BX = devicel ¥ 2
H DL presereved
push dx
XOr CXpCX
mov dxsglist_portsfux]
inc dx ! in alsdx
test aly80h
jz par_ret
dec cx
par_rets
mov axscx | pop dx
ret
y=======
io_list:3
j=======
H entrys CL = character
DL = device
exit: . character seant

push cx | push dx
call poll
pop dx | pop cx

mov al,cl
mov dxslist_portsfbx]

_

slist devices are on pull tacla

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

SER. #

idevice # % 2

icallea from TO_POLLZ
sand TO_LISTST: above

isave device #

3CX=0

sport tor list device 0
sparallel status

30X=status register, get status

treadys CX=0ffffh

ALL SEGMENT REGISTERS PRCSERVED:
CSsDSsES5SS must be preserved though call

tsave the character and davice
swait for device to bhe reauy
sdevice and character
iBX=devicey % 2

$AL = character

iget the port for this devica



] —— —— ———— — I [ Seuii Nl e [ ] ] [ ] (]

CP/H ASMB6 1.1

2115
<116
2111
<718
2719
2720
27121
2722
2123
2T24
2125
el26
2721
2728
2129
27130
2731
2132
2133
2T34
2135
2736
27131
2738
27139
2740
2741
2142
2743
2744
2745
2746
2141
2748
2749
2150
2751
27152

1663
1665
1667
1668
166A
166C
1660
166F

1670

1671

1672

SJURCES

8532
7409
LE

4242
8000

c3

c3

XINS.A85

1070

1

Exampla

test dxydx

jz 1st
out
inc
mov
out
mov
out

st_dones
ret

CCP/7A-36 Xid5

30 if no such
~done
dxsal ssenud character
dx 1 inc dx iresct it
aly0dh iorinter stroib2 on
dxjal
alyfNch iprinter strobe ofr
dxsal

device

PAGL 54

R I I 2222 22 2 2 2 R R 2 2 R 2 2 2 2 2 R R R R R R S S R S R S S R SRR R R S A R X 2

&
*

-
¥
IR I R R s A R s T R R R R R R R X L X

. 90 00 @

I0_AUXIN and TO_AUXODT

none
AL = character input
ALL SEOGMENT REGISTERS PRESERVED:S

CSsDSHESHSS must be preserved though call

CL character to output
none
ALL SEGMINT REGISTERS PRESERVEDS

CSeDS$ESSSS must be preserved though rall

¥
*
*

COPYRICHT @ 1981, 1982, 1983
I RESEARCH
p.0.BIX 5713

PACIFIC GROVE, <A 93350

SR # — ——




CP/H ASMB6 1.1 S3IURCE: XTDS.A46 cxampla CCP/4-86 Xid> PAGE 54

2753

2754 ejact

2755 H charactar 1/ duty

27156 s mmmmsmmme—————————-

2157

2758 R I i s R S N I T L T LI T T R AR TS

2759 HE ] ¥

2160 & 2O _CONIN DATA &

2761 HL &

2762 R s I T L e I T R TR

2763

2764 1673 SL1S EQU offset 3

2765 DSEG s : COPYR:GHT o 1981, 1982, 1983
L1es ORG st DIGITAL RESEARCH
27168 1675 00 scan_code db 0 icode returned by keyboard P. 0. BOX 579
2169 N
2770 1674 00 down_bits db 0 ibit vector of PACW“:GROVE,LA93950
27111 saction kays currently pressad SER #
2712 sbits representing togyle kays-— .
27113 snumlock and capslock-are

2774 ikept in the screen structures

2115 H Action key scanh codes

2716

2717 0010 ctrl equ 29 slive action keys

211718 0024 shft_left equ 42

27719 0036 shft_right equ 54

2780 0038 alt equ 56 ikeys greater than ALT are

27181 003A capslock equ >8 ttogyle action keys

¢782 0045 numlock equ 69

2783

2784 H Bit masks for special function keyss,

27185 H these values are masced into the DOWH_SIFS bytes.

2786

2187 0001 ctrl_bit equ 001h

2748 0002 shft_bit equ 002h

2789 0008 alt_bit equ 008h

2790

27191 0006 num_action_keys equ 6 snumbar of entrias in taole

2792 sbelow

2793 action_key_tablesd

2794 1675 1D db ctrl saction key look up table

2795 1676 36 db shft_right

2796 1677 2R db shft_left

27197 1678 38 db alt

2798 1679 45 db numlock

2799 157TA 3A db capslock

2800

2801 action_key_masks? ilook up table for mask bDits

2802 1678 01 db ctrl_bit sto use in DUWH_3TTS or

2803 167C 02 db shft_bit sthe SS_HIDE byte i the

<804 1670 02 1b shft_bit s foreground screen structure

2805 167 08 db alt_bit



CP/M ASMBS 1.1

2806
2807
<808
2809
2810
2811
<812
2813
2814
2815
2816
2811
2818
2819
2820
2821
2822
2823
824
2825
2826
28217
2828
2829
2830
2831
2832
2833
2834
2835
2836
28371
Z2838
2839
2840
2841
<B4
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
4858

167F 10
1680 20

1681 3B3C3D353F40
616263646768
69686D6FT071
12713

1695 rF

1696 18

1697 313233343536
373839302030

16A3 0809

16A5 T177657274179
15696F 705850

1681 O0DFF

1683 617364666768
6A686C3B2760

16BF FF

16C0 5C7A78637662
6E6D2C2E2F

16CB FF

16CC 2a

16CD FF

16Cct 20

16CF FF

SOURCEZ AI0S.44d6

cxample CCP/M-36 Xi0S

db ssm_numlock is2e screen structure tafinition
db ssm_capslock HE
pfk_id_table db “3<=>2u0abcdghikmopgrs”

eI Ry R L 211323 T I TR T T I R T T T ST S
HE S H
o ¥ Keytoard Translation Tables &
* &

EEE 2 R I3 R Z 2 X 2 R 2 R R R R R s R R )

Three keyboard translation tables followe The T8 PC raturns
a "scan code” from the k:yboard shich is used as an in1ex into
the following tablese.

simultaneouslye. The SHIFT_TASLE is for keys depressed qh=an
the shifty capslockss or numslock keys are also down

KEY_TABLE contains ASCIY for keys that have no other keys hnld down

pPatce ol

s W ws we € e we W0

The CTRL_TABLE is for kays deprassed when the CTRL
is downe. ;

OFFH in the translation table designates an illegal key cod:e
The most significant bit is set for keys that are programaabla
or are fixed function keysy, and also for the syitch screaen keyse.

COPYRICHT @ 1981 1982, 1983
DIGHTAL RESEARCH
P.O. £IK &/
PACKIC GGVE, CA 93950

SER

key_tables
H translation keyboard scan code
; _____________________________
db O0ffH 30 - duesn’t exist
db esc H
db “12345670890-=" $2-13 (1st row) .
db bssht $14-15 (backspaces horizontal tabd)
db “gquertyuyioplJ” $16-27 (2nad row)
db cry Offh $28-29 (carriage return)
db “asdfghjkl; " ° $30-41 (3rd row)
db 0ffh t4z (left shift)
db “\zxcvbnmg./” $43-53 (4th row)
db 0ffh : 754 (right shift)
db & 355
ab 0ffh i56 (alt)
db < 357 (space bar)
db Offh 358 (caps lock)

i~function keys-
$-programmnable-




LP/M ASMB6 1.1

2899
2860
2861
2862
2863
2864
2865
2866
2867
2868
4869
2810
28171
¢812
¢Bi3
2874
2815
2816
28717
<878
2819
2880
<881
2882
2883
2884
2885
2886
2887
2884
2889
2890
<891
2892
2893
2894
2895
2896
28917
2898
2899
2900
2901
2902
2903
2904
29V5
2906
2901
2908
2909
<910
2911

1600
1604
1608

16DA
1608

160C
1600
16DL
16DF
16E0
16E1
16E2
16E3
16E4
16E5
16E6
16€7
16E8

16E9
16EA
16EB

16F17
16F9

1705
1706
1707

1713
1714

171F
1720
1721
1722
1723

1724
1728
172C

SJURCES XT0S.M86

80318283
84858687
8889

FF
13

FF

18
21402324255€
262028295F28
080C
515745525459
55494F507B7D
0D

FF
415344464748
4A434C3A22TE
FF
TC5A58435642
4E4) 3C3E3F
FF

10

FF

20

FF

CBCLCDCE
CFDOD1D2
D304

Exampls CCP/iH-86 XI5

ub
4b
db

db
db

db
db
db
db
db

db

db

80’)981"\15?!\.83?’!
34h985h,ydbh, % Th
88h,89h

0ffh
de3

8ah
Bbh
8ch

o_e

ddh
0ffh
deh
oy
Bfh
90h
91h
92h
1fh

translation

OffH
esc
M FIET 110N M

bDseff
“QAERTYULOP(} "

cr
0ffh
“ASDFGHJKLI"™"

0ffh
“IZXCVBNHCO2®

0ffh
dla
0ffh

0ffh
203,520492055206

207,208,209,210
211,212

Pag:  ha

159-62 (fucntion keys f1,i25f3,fF4)
$03-66 C(function kays v5,fa,17,f3)
1671-68 (function keys f9,f10)

369 (num lock)

370 (scroll leck)

- key paa -

royrannable-
1 Chome)

(up arrow)
Py Up)

COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GRGVE, CA 93350

SER +#

(left arrow)

(riaht arror)

(and)

(down arrow) .
(Pg Dn)

(Ins)

(Del)

e Ve 98 T B w8 T4 We 9t Ot Ve W wF Be B
DO E DN~~~
W™ OOE NS WN =T

keyboard scan code

:0 - doasn”t exist
Ha |
32-13 (1st row)

$14-15 (backspaces form feed)
316-27 (2nd row)

328 (carriage retuyrn)
329 (ctrl)
$30-41 (3rd row)

142 (left shift)
$43-53 (4tn row)

354 (right shift)
255 (Prt Sc - *P)
356 (Al1D)

357 (space bar)
i58 (Caps Lock)

y-function keys-

s-return fixed strings-

$59-62 (f1yf2,€3,F4)

363-6T7 (fS,f6,5f7,13) 1
367-68 (f9,f10)

S



MR PER B PR PR, R R Meesd Geesd e Geenid el My SR A R aeas B e

CP/M ASNBE 1.1

2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
297
2928
2929
<930
2931
2932
2933
2934
2935
2936
29131
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964

172¢
1712F

1/30

1730
173¢
173F
1740
1741
1744
1745
1749
1744
1748
174C
1740
1751
1755
1759
175A
1758
115F
1763
1764
1768
176C
1770
1774
1775

1778
177C
1780
1782
1783

1784
1788
178C
178F

SOURCE: XIUS.AB6

FF
11

3738534D 3435
362831323330
2E

FF
18

FF

00
FFFFFF
1E
FFFFFFFF
1F

FF

7F

FF
11170512
14191509
OFL01R1D
0D

FF
01130406
07080408
oc
FFFFFEFF
10121803
16020E0D
FFFFFFFF
10
FF20FF

C1C2C3C4
C5C6C7C3
coca

FF

03

FIFBFIFF
F4FSF6FF
FIF2F3
FOFF

cxample CCP/M-46 XKi0S

db
Jdb

db

control_tables

Offh
dcl

“149-456+1220.°

translation

0ffh

ESC

DfFfh

NUL

OffhyQffn, Offh

RDS
0ffhe0fFfh,0ffhy,0Ffin
us

Dffh

DEL

Offh
DC1,ETB,ENYy0OC2

DC& gEMgNAK 4HT
SHISDLE,ESCy53

cr

0ffh
SOH»0C3,:NToACK
BELsBS yLF, VT

FF
0fFfhy0ffhs OfFfhs OFFfN
FSeSUBBy CANLEIX
SYNSSTX,350,CR
0ffhe 0Ffhy 0Ffh, NFfh
DLE

O0ffhy® “,0ffh

193519451955196
197,1984199,200
201,202

0ffh

ETX

24T 9248452499 0F0n
24492459246, 0f1h
241492425243
24040€fh

59 Criun Louck)
570 (Scroll Lock = *0)

Kay pad-
l_

=
B

koyboard scan code

30 (no such key codn)
Ha

HP A

3 (ctrl )

24-6

:7 Cctrl ™)
s8-11

212 (ctrl )

;13

i14 (left arrow)
15

$16-19 (ctrl geuse,r)
320-23 (ctrl tyysuyi)d
224-27 (ctrl ospsly])
428 Cctrl carriage return)
29

$30-33 (ctrl asssdsf)
23437 (ctrl g,h,j,k)
$38 (ctrl 1)

$39-42

$43-47 C(ctrl \yzyxyc)
$47-50 (ctrl vybsngm)
:51-54

+55 (Prt 5c = ctrl P)
:56-58

i-function keys

$59-62 (flyf2,73,f4)
36366 (F55€5,t7,f8)
166-68 (fI,F10)

169

370 break (*scroll lock =

$-key pad-
H

Y
63 (asrii vilues on keays)

COPYRIGHT © 1381, 1982, 1983
DIGITAL RESEARCH
P.0. BX 5739
PACIFIC GROVE, A 93350

SER. #

ctrl ¢)

-returns fixed a2scape sejdences-

379859y~
$495969¢
;l’Z.B
10sa




CP/sM ASMB6 1.1 SNURCES XTOS.AcH Lxampla CCP/R-36 XTI0S : PAGE €N

2965

2966 S AEEEE N R E N K P E N R KBS R T T E RS F U FE ISR B SR SR T e bk F r PR BT eN Y b K E kN R XS

2967 : ¥ &

2968 o ¥ Special Jutuut Characters Tavles %

2969 HR &

2970 R Y R L s e I I N s T T COPY&GHI@3198L198z1983
2911 \ -0 A D
2972 1791 04 _ special_char_tab dh 4 snumoer of speciil chars DIGITAL RESEARCH
2913 1792 0D0ADB18 ab crylfynsyesc sthe special chers P.0. BOX 579
2974 e
2915 1796 8711 spaecial _func_tab dw carrjiade_return ;the speciil char routines PACW":GROVE,LAQJQOO
29716 1798 9311 dw line_feed

2911 1794 K611 w back_space SER. #

2978 179C (D11 G escape

2979

2980 R il I e e I Y R T I

2981 ¥ &

2982 R Escape Sequence Tables &

2983 HE *

2984 JEFRFE SR O FREFEHF SR AT ARSI T E O SEFIBHFFAEXSEFXSSASC RS E oo b o0 o2 E %32

2985

2986 179¢ 1C esc_tabl db 28 inunber of escape sequances

2987 $supported

2988 179F 4843444241 db TH Ly D"y "5 9 “A° ‘the second char

2989 17A4 4964685945 db T Tk, TE” sin the escapa

<990 17A9 624A6C6F4B db b9 J 9 175709 K” $sequence

2991 17AE 4C4D4ET7071 dab LTy "M Ty Ny 9°q”

2992 1783 7275737465 db Py Uy STy LTy

2993 1788 66761717 db AR ARRE M

2994 ethe escape sequance

2995 . sroutines

2996 1788 211 esc_func_tabl dw home H

2997 178D FF11 du right H

2998 178F 0FL12 dw left HY

2999 17C1 1F12 dw doun Hi

3000 17C3 3012 dw up HES

3001

3002 17C5 4112 dw up_with_scroll ;7

3003 11C7 5312 dw save HB |

3004 17C9 5F12 dm restore HS

3005 17C8 6D12 dw X_iand_y +Y - row and column

3006 17CD £111 dw erasa_screen H S

30017

3008 17CF 9E12 de erase_begin ib

3009 1701 B212 du erase_end HR)

2010 17D3 (3812 dw erase_line 51

2011 1705 El112 dw erasa_bol 30 - BOL = begin of lina

3012 1707 rE12 du erase_col 3k - FDL = end of line

3013

3014 17D9 1113 dw insert_line sL

3015 1708 2413 dw delete_line HL

3016 170D 4413 dw deleta2_char N

30117 17DF 6213 dw enter_reverse H



CP/M ASMB6 1.1 SOURCES XIGS.A36 cxample CCP/M-36 X108 PiGe 61
3018
3019 171 8013 dw axjit_raverse HE |
3020
3021 17E3 9613 dw enter _bright H
3022 17E5 9813 dw axit_bright ‘u N >
3023 177 8Cl13 dw anter_olink ;s COPYRICHT ® 1981' 1982' 1983
5026  17€S 9113 dw exit_blink it DIGITAL RESEARCH
5855 17E8 A013 dw anablae_cursor H P. 0. BOX 579
3026
30271 176D A813 dw disavle_cursor f PACIFIC GROVE, CA 93950
3048. 17EF b913 dw engble_wrag v
3029  17F1 €013 dw disabla_wrap iw SER. #
3030 .
3031 I T R R R R L T e e ey T T e P T SRR TR T TR L L
3032 HE 3 &
3033 HE S Screen Structures ¥
3034 ¥ ¥
3035 I e R I R e S s 2 )]
3036
3037 : tach virtual console has a structure of the following
3038 H format associated with it. (SS = Screen Strycture)
3039 H The data in this structure is dependent on the type of screen
3040 H supported and any escape seguence handling in JT0_C3JHIUT.
3041 H Note? SS_CURSUR is the byte offsat of tha cursur relative
3042 3 to the screen sequente SS_ROWy SS_COLUMN are relative to 0
3043 H and are word offsetsy; ie.ecay if SS_RONW is N and SS_COLUMI is 1,
3044 H they refar to bytes 2 and 3 in the video %M or a backuyround
3045 H screen’s data areae. i
3046
3047 0000 ss_cursor equ word ptr 0 ipoints at dita/attrib
3048 0002 ss_oldcursor equ word ptr ss_cursor + word
3049 0004 ss_escape equ word ptr ss_oldcursor + word sascape routine to return to
3050 0006 Ss_screen_seg equ word ptr ss_escapa + word sdats for screen image
3051 0008 SS_xy equ word ptr ss_screen_seg + qord soverlay ross col
3052 0008 SS_row equ byte ptr ss_xy scurrent rou
3053 0009 ss_column equ byte ptr ss_row t+ byte icurrent col
3054 000A ss_oldxy equ word ptr ss_xy t word soverlay old rowsy col
3055 000A ss_oldrow equ byte ptr ss_oldxy sold ronm
3056 0008 ss_oldcolumn aqu byte ptr ss_oldxy + byte s0old col
3057 000C ss_attrioute equ byte ptr ss_oldxy + gord
3058 000D ss_mode equ byta ptr ss_attribute + bdyte
3059 000t ss_len 2qu ss_mode + byte
3060
3061 H ss_moda byte bit values
3062
3063 0001 ssm_reverse equ 000000018 il = if revarse video
3064 30 = in normal
3065 0002 SSm_no_wrap equ 00uoVoLNy 30 = wrap at EULy 1 = discard
3066 0004 ssm_no_cursor equ 000001CHY $0 = cursory 1 = cursor
3067 0003 ssm_log equ onoo1000g 39 = noramal, 1 = duta logj
3068 0010 ssm_numlock equ 00ul100008 $1 = numlock on
3069 0020 ssm_capslock equ U01000005 31 = capslock on

3070



CP/H ASMB6 1.1 SODURCE: XI0S.M36 txawple LCP/M-d86 Xids P

£ [P
3071
3012 17F3 screen_structures rb 0
3073 Do
3074 17F3 00000000 550 aw 0,0 scursor, old cursor
207y 17F7 1411 du offset co_na_escapa
3016 sinitially not in an escape sajquznc: COPY&GHTGD]98L19321983
3017 17F9 0000 du [ iscrean_say — sat by Ialfs2 N 2
3078 1766 0000 db 0,0 irouscoluan Dl(Jn_AL RES(ARCH
3079  17FD 0000 db 0,0 iold rows old column P. 0. BOX 579
3080 17FF 07 db 07n satiribute . 5 {
3081 1800 00 db 0 yuwode - initializ2 wrapscursoryreverse off, PAUHC GROVE' LA93950
3082 ino data logging
3083 : SER. #
3084 1801 00000000 ssl du 0,0 scursor, old cursor
3085 1305 1411 dw offset co_no_escane
3086 sinitially not in an escape s=guance
30087 1807 0000 du 0 $screan_seyg - sat by Tulls
3088 1609 0000 db 0,0 $rowecolumn
3089 1804 0000 db 050 told rowy old column
3090 140D 07 . ab 07n tattribute
3091 180t 00 db 0 smode - initialize wrapscursorsraverse off,
3092 sno datyg logyiny
3093
3094 180F 00000000 552 dw 0,0 icursor, old cursor
3095 1813 1411 du offset co_no_escape
3096 sinitially not in an escape sequence
3097 1815 0000 dw ] $screan_seg - sat by [INYIZ
3094 1817 0000 db 0,0 sromgscoluymn
3099 1819 0000 db 0,0 sold rows old column
3100 1818 07 db 0Th sattribute
3101 181C 00 db 0 smode - initialize wrapscursorsreverse off
3102 snho data logging
3103 .
3104 1810 00000000 ss3 dw 0,0 scursor, old cursor ‘
310% 1821 1411 dw offset co_no_escape
3106 sinitially not in an escape seguence
3107 1823 0000 dw 0 sscrean_seg — set by INITS
3108 1325 0000 db 0,0 srowscolumn
3109 1827 0000 db 0,0 sold rowsy old column
3110 1829 07 db 07h sattribute
3111 1824 00 db 0 smod2 ~ initialize wrapscursoryrevarse off
3112 snho data logyging
3113
3114 1828 317 screen_struct_addrs dw offsaet ss0
3115 1820 0118 dw offset ssl
3116 182F 0F18 dm offsat ss?2
3117 1831 1018 dw offset ss3
3118
3119 SRR TR NSRS RN E F R R RN SR A SRS E H SIS SRS S F S AR ORI R R E RSk F SRS TGS ks 2 5%
3120 Hid . *
3121 HEJ Console Control Blocks &
3122 HE S *
3123 SHCESE RIS R SRR IR F SRR G F IR S SRR SRS F SRS SR E IR S LRSS RGeS S F &4k
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CP/M aSMBE 1.1

3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3134
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3164
3168
3169
3110
317
3172
3173
J1i4
3115
3176

1833
1834
1836

1834
1838
183A
1840
1842
1843
1844
1846

1848
1844

1856
1862

1864
1866
186C
186¢
186F
1870
1872
1874
1876

1882
188¢c

1390
1892
1498
189A
1898
149¢C
189¢
18A0
1842

18AtE
18BA
188C

140t
18C4

STJURCES XTIS.A86

o0
38138
F317

0000
000000000000
FFFF

1000
000000000000
000000000000
000000000000
000000000000
0000

0000
000000000000
FFFF

00

01

0000

0200

1000
000000000000
0000200000000
000000000000
000000000000
0000

0000
000000000000
FFFF

00

02

0000

0200

1000
000000000000
000000000000
000000000000
0000060060000
0000

0000
0000000600000
FFFF

cxaaple CCPI/M-36 XiOS

foraground_screen

foreground_ccb
foreyround_ss

ceh_tab
cebl

ccbl

ccb2

ccb3

dw

dmw
dw
db

KB} 3 tconsole 0 is initial

v offset ccbl iforearound cansol:

B offsat 550

0

0 ionnzar

Os0e )

Cfthy Ufth smimicy msource

0

0 ivirtual consola numder

Q

[{] sforeqground and dynamic
sbe tne foreyground consol2

10h imax bufrer file size

U.OQU'U’U’O

0,050,0450,C

]

0 sownalr

0s050 ,

Offhy Offh smimicy msource

0

1 svirtual console numder

0

csm_backyground
10h
0509ULs090y0

05,05050,0,0
0

0

G90,0
0ffhy, Offh
9

2

0
csm_oackyground
10h
090504504050

0’0’0,0.0’0
0
0

05050
0fthy, 0ffh

ebackground and dynanic
imax buffer file sizao

S owner
imimicy msource
svirtual console nunmber

sbackground and dynaaic
smax buffer file size

sowner

smimicy msource

PuLbe 62

COPY™GHT o 1921, 1982, 1983
DIGITAL RESEARCH
P.0. BCX 573
PACIFIC GROVE, ;A 93350
SER. #




CP/M ASHME6 1.1

3117
31148
3179
3180
3141
3182
3183
3184
3185
3146
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3201
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3221
3228
3229

18Co
18C7
18C8
18CA
18CC
18C¢t

1804

18E6

18Ed
18E9

18€A
18EA
18F2
18F3
18F4
18FC
18FD
1905
1906
190C
1900
190F
190F
1910

SIURCES XI0S.136

00

03

onoo

0200

1000
000000000000
000000000000
000000000000
000000600000
0000

0o
00

20
20

20 <

.

20

20

Example CCP/4-B6 X105 PaGE 54

db U
db 3 svirtual console nuavar
dw 1)
dw csa_backiround §backjround and dyninic
dw 16n smax buffer file size
dw 0yV50,040,0
dm 0,0,0.4),0,0
dw 0 COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
inon virtual console CC2
iccbé dw 0 swould look like this: P.0. BOX 579
; dw 05050 PACIFIC GROVE, CA 93950
H db 0
; db o SER. #
H db 0
H dw 0
H aw [{]
H duw 0
H du 0,0,0,0,0,0 s
H dw VpU09035050,0
H dw 0

2232 S 2 22 R 2 R R L e R e R s R R e R S RS

HEd &
¥ Status Line Data &
R F

:*##ttttt‘ttt'#ttt#t#ttt*##tt**#t##t##*tt####ﬁttt##t#ttt*#t#t######**#333

sts_locked db false isemaphore for stiatus line coda
sts_special db false #is a special status line veiny displayed ?
: The format of the status line Isi

iConsole=1 Buffered GENCCPM ASCOEF ~S"P=0 Printer=2 CapslLock NumlLack Lrap

H “0
status_msg_start rb 0
smsg_con rb 8 30-7 (Consola=)
smsg_chuym rb 1 : 8
ab < 39
smsy_mode rb 3 s10-17
$b M il8
smsg_pd rb 8 $19-26
db c - P27
smsg_openvec rb 6 $28-33
db c 334
smsg_ctrlS rw 1 2 35-34
smsg_ctrll rw '] joverlays ctrlsS
ab <. $37
smsg_ctelP rw 1 +38-39



CP/H ASMBS 1.1

3230
3231
3232
3233
3234
323%
3236
3231
3238
3239
3240
3241
3242
3243
3244
3245
3246
3241
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3261
3268
3269
3210
3211
3212
32713
3214
3215
3216
3211
3278
3219
3280

1912
1914
1915
1910
191¢c
191F
1927
1928
192¢
1930
1934

1934
1942
1944

1952

195A
1962
196A
1972

1979

197D
197D

1985
1986
1987

198F
1990

SOURCE? XT13S.A436

20

20
20

20

44736£616D69
6320
4271565666572
65564
50757267696E
6720
4E6F537769174
6368

436F6ET36F6C
653D
5072696ET7465
7230
436170734C6F
6358
4E756D4C6F63
68 N
57126170

000000000000
0000

00

FF
000000000000
0000

00

FF

txample CCP2/H-86 X105

!III! !l.i. — —— A— e Pibsens [ ] ] Pl

[

faGl

smsg_ctrlP _num ra HEREL B
ib c - 342

smaJ_prn ro 3 ¢43-50 (Printer=)

smso_phum rb 1 351
ub b 352 -

smsg_capslock rH 3 353-60
db < - 51

smsg_numlock rb 7 $52-68 COPYRIGHT © 1981, 1982, 1983
db cc P59

smsqg_wrap rb 4 $70-173 DIGITAL RESEARCH
rb 5 $74-79 P.0. BOX 579

H String constants for statuys line PAC‘HC GROVE' ‘“A 93350

b

dynstr db “Dynamic ° ithese SER. #

bufstr db “Yuffered” tmessanes wust

purstr db “Purging ° $92 the sama lanjth

nosstr 4b “NoSwiteh”

constr db “Consola="~

prastr db “Printer="°

capstr db “Capslock”

numstr db “Numbtock”

wrpstr db “Wrap”

HE A2 22 X g R R e s s R S 1]

%
S
i

¥

Ltist Control Alocks &

&

SEFEXERFREEE RS ERF KB F K FEXIFE SR FIRERFFEREE IR EE XU 6 S SCFSEF ARG I 534538

leb_tab
lcbd

lcbl

rb
duw

db
db
dw

db
db

0

05,050,90

0

Offh
0y0,0,0

0

Nffh

teach LCB is 1) bytes long

imsource

ymsource



[4)
o
o

LP/M ASMBS 1.1 SIURLES XTJS.386 cxample CCP/HB-85 X[ P

3281

3282 eject

32483 H JISK 179

32084 s mmmmme—-

3285

3266 311223322322 e st it

3287 ] *

3288 HE 4 iRih PC Disk Equates ¥

32489 HE *

3290 3 131 I R T T L T T g G Y L 1L 1

3291

3292 H The following equates are set to th2 sfire of a double dansity,

3293 H single sided 5 & 174" floppye

3294

3295 0200 bytes_per_sector equ 512 : -
3296 0008 ‘ sectors_per_track equ 8 i to 5 COPYR'GHT © 1981, 1982, 1983
3297 1000 . bytes_per_track equ sectors_per_track & bytes_per_sector DNHTALRESEARCH
3298 0028 tracks_per _disk 2qu 40 +0 to 39 P.0 BQX579
3299 8000 bytes_per_di sk equ tracks_per_disk & bytes_per_track o M X
3300 PACIFIC GROVE, CA 93350
3301 H Memory disk support, drive N2 is a RuH diske.

3302 SER #

3303 cono m_disk_segment equ 0CO000h 3§ segment base of pdisk KAM on T&EM PC

3304

3305 FEUFAFGEERESFHF AR SRS K EFIF A BRSSO SF T B SR IFE AR F G S S I XK KR KIS RE RN E S b S S G & 4§

3306 L ¢

3307 H Intel 8272 FDC Equates #

3308 HE &

3309 SEARE SR KRR B E K E S KA F R R A R A F AR R ARG IF C RS EE T S F 0 E 5506 C P IV S bk & &

3310

3311 03F4 fdc_stat equ 03f4h sstatus port for tne disc controller
3312 03F5 fdc_data equ fdc_stut+l sadata port for the disk controller

3313 N3F2 fdc_port aqu 03f2h $all bits cl2ar on cnunnal raset

3314

3315 27 695 43210

3316 H I O T O I W

3317 3 N T I T I B

3318 s V1 LIl drive select 00=as01=b,l0=cyll=d

3319 s1 11 11 fdc resetx

3320 :1 1 11 int & dmarg enable

3321 td ¢ b a amotor on

3322

3323 000C fdc_on equ 000011G0NYL imask to keep the 8272 unreset

3324 Q0FC fdc_no_motor equ 11111100b imask for no motors

3325

3326 0066 fdc_read_cmd equ 01100110b smfmy skip delewted datas raeaa

3327 0045 fdc_write_cmd equ 010001010 smfmy writa

3328 0040 tdc_format _cmd equ 01001101 imfmy format

3329 000F fdc_seek_cmd equ 00001111b iseek

3330 0007 fdc_recal_cmd equ 00000111b shome to track 0

3331 0008 fdc_si_cud equ 000010000 isense interupt status

3332 0003 fdc_spec_cmd equ 00000011b ispecify

3333



CP/M ASMBG 1.1 SOURCE: XIUS.AW6 Example CCP/H-86 X105 PAGE  OF
3334 <
3335 0080 . fdc_raady equ 1nonannno smask for transfer ready
3336
3331 00CF fdc_spec_1 equ 110011110 isrt=0c, s unlosd=1f first spacify byte
3338 0003 fdc_spec_2 equ cOu6B0N1lb shd logu=1, moda=Jr " sacond specify wyta
3339
3340 0002 f_bytes equ 2 smagic numbder for 512 nytas par scator
3341 0008 f_sectors agqu 8 isactors par track
3342 003A f_yap equ 034h smagic nuaber for Torwst iy
3343 00ES f_filler equ Oabh ifill charactor
3344
3345 0002 r_bytes equ 2 smnagic nuadar for 512 tytes COPYlGHT©l98L19811983
3346 0003 r_sectors equ 8 aye caDM
33417 0024 r_gap equ 02ah DiGtTAL RESEARCH
3348 00FF r_dtl equ Cffh P.0. BCX 573
3349
3350 i T R T e e T T S R L R A T N S R L PAC”“:GROVE.»A93350
3351 - 3
3352 ;e 4237 DK4 Controller Port and Commands . SER. #
3353 HE &
3354 R Ry s R R e TR T E PR T
3355
3356 Nnooo dma_c0_address equ 090h +8¢37 channel 0 address rw
3351 0001 Gma_cl_count equ 001h 38237 channel 0 transfer count rw
3358 0002 dma_cl_address equ 002h 48237 channel 1 addrass Fw
3359 0003 dma_cl_count equ 003h 18237 channel 1 transfer count ruw
3360 0004 dma_c2_address equ 004h #8237 channal 2 audress ra
3361 0005 dma_c2_count equ 005h +8237 chunnel 2 transfer count rw
3362 0006 daa_c3_address equ 00oh $8237 channel 3 address ]
3363 0007 dma_c3_count equ 007h #8237 channel 3 transfer count rw
3364 0008 dma_stat_reg equ 003h 8237 status ragister ro
3365 nong dma_cmd_reg equ dma_stat_reg 18237 comnand rejgister 'R
3366 0009 dna_requ_reg equ dma_stat_regtl 8237 softuara dma raguest "0
3367 0004 dma_bmsk_reg equ dma_stat_regt2 38237 binary channel mask Ao
3368 0008 daa_mode_reg equ dma_stat_reg+3 38237 mode register NO
3369 000C dma_cbpf equ ama_stat_reg+4 $8237 clear byte pointer f/f wo
3370 0000 Jdma_temp_reg equ dma_stat_reqgth $8237 tamporary rejister ro
33711 600D dma_clear equ dma_stat_reg+5 4237 master clear w0
3312 000F dma_mask_reg equ dna_stat_reg+7 38237 linear channel mask wo
3313
3374 0080 dma_page_cl aqu 080h 1alsé to a20 for channel 1
3375 0081 dma_page_fdc equ 081h jalé6 to a20 for channel 2
3316 00682 ama_page_c3 equ 082h salé to a0 for channal 3
33171
3318 H The following labels Jefine single modey address incremant
3319 H auto-initialization Jisables read or write using channsl 2
33480
33381 N04A dma_mode_write_fdc 2qu 01001010b
3382 0046 dma_mode_read_fdc aqu ul0090110b
3343
3384 0002 dm3a_omsk_Ffdc aqu 0oVNoN10b ibinary channel gnaste for disk
3385 )

33486 H DMA channel assignuments



CP/N ASM86 1.1 SODURCE: XIOS.A46 cxample CCP/H-36 KIDS PAGE 64

3387

3348

3349 schannel 0 dynamic memory rafresh

3390 schannel 1

3391 schannel 2 floppy disk coniroller

3392 schannel 3

3393

3394 : R332 2 R R L R T ]

3395 HE ¥

3396 HE S CCP/4 Disk I/0 Equates &

3397 HE 3

3398 R i i L i T R R s T I T T g g T S L 11

3399

3400 H Equates for paraanater passing for read and write

3401 H rejuests from the 3005,

3402

3403 H At the disk read and write function entrizs, N

3404 H all disk T/0 parumeters Jare on the stacke. COPY&GHT®198L19811983

3405 H The stack at these entries appears as DIGITAL RESEARCH
H ollows?

S : follows P. 0. BOX 579

3408 ; $ommoooo v ' PACIFIC GROVE, CA 93350

3409 H +14 | DRV | MCANT |} Drive and Hulti sactor count

3410 : $o—m——m- e + .

3411 H 12 | TRACK ] Track number SER. #

3412 H D oo +

- 3413 H +10 ) SECTOR | Physical sector number

3414 ; e $mmm e +

3415 H 3 | DMA_SEG | DMA seqgmant

3416 H o o ———— +

3417 H +6 | DMA_QFF [ DMA offset

3414 : oo et +

3419 ; +4 | RET_SEG ) EDUS return segment

3420 H - tm—————— +

3421 H +2 | RET_OFF ] 6D0S return offset

3422 H tom————— tomm————— +

3423 H Sp+0 | RET_ADR | Return address to XIOS ENTRY routine

34s4 H o ——— P ——— +

3425 H

3426 H These parameters may be inaz:xed and modirjded

3427 H directly on the stack by the XI0S read and writa rotines

3428 H They will be removed by the £00S when the XIO0S completes

3429 H the read/write function and returns to the 300S,

3430

3431 000¢ drive equ byte ptr 14Chpl

3432 000F ment equ pyte ptr 15{bpl

3433 000C track equ word ptr 12{bp]l

3434 000A sector equ word ptr 10Ibp3l

3435 0008 dma_seg equ word ptr B8Lbpl

3436 0006 dma_off equ word ptr 6{bp?

3437

3438 H Some equtes in the Disk Parameter Heaaer (DPYH)

3439 H and the Disk Parumeter BXOQk.



CP/M ASMB6 1.1 SJURCE: XIOS.A36 Example CCP/N-85 Xi75 PASL O3

3440
3441
3442 0000 xlt equ
3443 0008 apb equ
3444 0000 spt equ
3445 000¢ »ssh equ
3446

3447 SRR E R R AN R R FE R KRR SR F F SR R TR R R F R AT S P R G E P SRS T FIT R R AP R G S FF TS S H TS E
3448 HE ) &
3449 HE ] in_SelDSK ¥
3450 R %
3451 SRR RAE I FE RS E S SRR TP PR AR T I XA S A SRS S SRS RO ST & SR FF 2R X X0 bR &bk 2F
3452

3453 1991 SL16 equ offset
3454 CSeG

3455 0R6 sL16 cP/M- B 2.0 M-
2457 N COPYR CHT o 1381 1982, 1983
3458 jo_seldsks 3 Function 7: Select Disk Diui f e RESTARTH
34%9 Z=z======= B

3460 entry: (L disk to be selacted P'O'BAXSZ? i
3461 oL 00h if disk has not been greviously s=lected PACIFIC GROVE, LA 93350
3462 01lh if disk has been previously selectad Lf
3463 0 if illegal disk SER. # (-0
3464 offset of D?H ralative from

3465 XIUS Data Segment

3466 ALL SEGMCHT RESISTERS PRESERVEDS

3467 CSsNS,ES,SS must be preserved though call

3468

3469 1991 3308 xor bxsbx sget ready for arror
3470 1993 B0F90F cmp clsls iis it a valid driva ?
3471 1996 7708 1940 ja sel_ret 3if not just exit

3412 1998 BAD9 mov bl,ycl

34713 199 DI1E3 shl bxsl sindex into the DPi’s
3414 199¢ 8R87180C mov axydph_tblLbx] tget DPH address

3415 sel_ret?

3476 1940 C3 ret

3477

3478 I i E T R L Ny E E E  E F T s RS R 22 % ]
3419 HE 3 &
3480 i T10_READ &
3481 HE &
3482 I I I e I I R I R T R T T P T I e S T T IS S R T S S RS S S T S RS L T
3483

3484 s=======

3489 io_reads ¢+ Function 113 Read sector

3486 s=======

3487 s+ Reads the sector on the currasnt disk, track and

3488 i sector into the current V¥4 buffer.

3449
3490
3491
3492

stranslation table offsat in [PH
sdisk puramater block offset in d¥i
jsectors per track offset in DPJ

5 sohysical shift factor offset in 0P

-oo o

exits3 AX

®s @e 96 B we @0 ws O WL

entry? parameters on stack
exits AL = 00 if no error occured
AL = 01 if an error occured

. @¢ we

.



CP/M ASMB6 1.1 SDURCES XIUS.A86 Example CCP/A-86 X:05 ' pLoE 0

3493

3494 H AL = 0tfn if density chanae detected

3495 H ALL SESAINT RebTSTERS PRESLAVEDS

3496 H CSaDS95,585 nust be preservec thoush call

3497

3498 19A1 88cC mov Dbpassp

3499 19A3 BA460CE mov aljsdrive

3500 1946 32t4 xor ahjah sincex into tha physical Jdrivar

3501 19A8 8BFO aov sigax

3902 19AA DI1ES6 shl si,1

3503 19AC FFA4A91E jmp raad_tbllsil sjump to physical driver racd routine

3504

3505 read_m_disk:

3506 H it

3s071 1980 81000 1900 call mdisk_calc tcalculate oyta address;

3508 1983 06 push es $save UDRA )

3509  19B4 C47E06 les disdword ptr dwaoff $load aastination D%A offsat COPYRIGHT © 1981, 1982, 1983
3510 rand segmant o
3511 1987 33F6 xor sigsi $setup source DMA adaress DIGITAL RESEARCH
3512 1989 1t push ds isave currant DS . P.0. BOX 579
3513 198A 8&EDB mov dssbx tload pointer to sector in memor

3514 198C F3AS rep movsw sexecute move of 1.3 bDyteseaes Y PACWK)GROVE,CA9395O
3515 198t 1F pop @s sthen restore user DS register SER_#
3516 198F 07 pop es irestora UJA

3517 19C0 33C0 xor axsax sreturn with good return code

3518 19C2 C3 . ret

3519

3520 read_sd_floppy3

1521 Hinhtabe bbbt it

3522 19C3 C6059F1C46 mov dma_mode_storage,dma_mode_read_fdc
3523 19C8 (606A01C66 mov flp_rw_command, fdc_read_cud

3524 iset up for read before goinn

3525 19CD E94D00 141D jmp flp_io 3to conmon read/write coda

3526

35217 mdisk_calc?

3528 Hitatdb i

3529 H exits BX = sector paragraph address

3530 H CX = lanygth in words tu transfer

3531 H Assume MDISK DP5 describes a disk #ith a physical

3532 H sector size of 128, B sectors to a IK tracke.

3533 H Avoid deblocking by setting the logical saector size (123)

3534 H equal to the physical saector sizees

3535

3536 1900 8R5E0C mov bxytrack ipickup track number

3537 1903 B103 mov cl,s3 stimes eijnt for relative sector

3538 shumber

3539 19D5 D3k3 shl bxscl

3540 19D7 8B4EOR mov cxssector siplus sector

3541 19DA 0309 add bxgscx tgives relative sector nuamder

3542 19DC 8103 mov cle3 stimes 2ight for paragrapn of

3543 tsactor start

3544 190& D3E3 shl bxscl

3545 19€0 81C300C0 add bxsm_disk_segmant iplus basce address of disk in memory



CP/M ASMY6 1.1 SOURCE: XIDS.AB6 Example CCP/:u-86 xiJs Feoo 71
3546
3547 19F4 8A460F mov al,mcnt
3548 19E7 32c4 xor ahjyah smultiply by b4 lenith SfF sector
3549 19€9 3105 mov clyb din words
3550 19€£8 D3EO shl axycl slensth % aulti sectur count
3551 19&D 48C8 mov Cxjax
3552 19€EF FC cld
3553 19F0 (3 ret
3554
3555 23 I L s s I P Y S
3556 HO &
3557 ¥ I0_WRlic *
3558 ] *
3559 I I R P T T TR S R R T R R RS T L R R R Y Y
3560
3561 $========
3562 io_writes i runction 12% drite disk
3563 s=s======
3564 s+ write the sector in the currcnt Dma buffer to th2 current disk »1 the current
3565 3 track in the current sectore
3566
3567 H entrys LL = 0 - Defered lirites
3568 H CL = 1 - nan—-defered arites
3569 H CL = 2 - Jaf-wrt 1st sect unalloc blk
3570 H exits AL = O0OH it no error occured copymGHT©lgngg8&lga3
35711 : AL = 01H if error occured . -
3572 : AL = 02H if read only disk DIGiTAL RESEARCH
3513 ; AL = O0ffh if density chanye detected P.0. BOX 579
3574 H ALL SCGMLNT REGISTERS PRESTRVEDS N
3575 ; CSeDS»ES5,55 must be preserves though call PACIFIC GROVE, LA 93950
3576
3511 19F1 6BEC mov bpssp SER. #
3578 19F3 BA460€ mov alsdrive
3579 19F6 32c4 xor ahyah tindex into the physicul driver
3580 19F8 88F0 mov sigax
3581 19Fa D1ES shl sisl
3582 19FC FFA&CYLE jmp write_tbllsil ijump to physical uriver arite routina
3583
3584 write_m_disk?
3585 HE e
3586 1A00 £8COFF 1900 call mdisk_calc tcalculate byte address
3547 1A03 06 push es ssave UDA
3588 1A04 8EC3 mov essbx ssetup destination DiA segmant
35489 1206 33FF xor di,di sdestination offsat
3590 1A08 1E apush ds $save user seqment registar
3591 1A09 C57606 lds sij,dword ptr dmaoff ilcad source OrA offsat
3592 sand segment
3593 1AGC F3AS rep novsw tmove froa user to disk in newory
3594 1A0t 1F pop ds srestore user seqgment posinter
3595 1A0F 07 pop es srestore DA
3596 1A10 33C0 xoPr axgax ireturn no error
3597 1A12 C3 ret

3598




CP/M ASMB6 1.1 SOURCE: xIDS.AB6 Example CLPZH-86 Xin: ‘ FAGE i
3599
3600 write_sd_floppy?
3601 R St
3602 1A13 C6059F1C4A mov dma_moda_storasesdua_mode_write_fdc
3603 1A18 C605AC1C45 mov flp_rw_coaaand, fdc_urite_cad
3604 iimps flp_io tsat up for write bafore
3605 ts0ing to common r2adfwrite code
3606 s
3607 flp_1o3 .
3608 Hindadiadi
3609 H entry? parameters on stack COPYMGHT©198L19811983
3610 ; exits zero fla, set if successful DIGITAL RESEARCH
3611
3612 H Common code for floppy read and write P'O'BOX579
3613 H Note the parameters on the stacks SECTOR, TRACK are PACIFIC GROVE, CA 93950
3614 H 0 relativey, and NC:iTy SECTURS_PER_TRACK are relative to 1
3615 SER. #
3616 1A1D C608ATICFF mov dfsk_busy, true skeap I_TICK from turning off potor
3617 1422 480800 mov axssectors_per_track tmax sectors - starting sector =
3618 1A25 2B450A sub axssector ssectors left on track .
3619 1A28 32FF xor bh,bh
3620 142A BASEOF mov blemcnt . smulti sector count is byte variable
3621 1A20 38C3 cmp axsbx isectors left on track, sectors
3622 irequested
3623 1A2F 7603 1434 jbe flp_track stransfer to end of track
3624 1A31 BA460F mov alsmcnt stransfer to before end of track
3625
3626 flp_tracks
3627 1A34 28450F sub mcntsal $AL = # saectors to R/W oan this
3628 siteration
3629 sthroush rL? _T0),
3630 1437 A2A21C mov track_mcntyal ssectors to R/Y on current track
3631
3632 scheck for 64K page vverlap
3633 1A3A BAEO mov ahygal 3shl als8 (* 256)
3634 1a3C 32C0 xor aljal
3635 1A3E DOE4 shl ah,l 3¢ 512
3636 1A40 50 push ax show many dytes to R/H on cur trk
3637
3638 1441 8B4508 mov axsdma_seg scompute new 20 bit D44 aadr
3639 1A44 BBSEO06 mov bx,dma_off
3640 1A47 EBC300 1800 call comp_dma sreturns AX = low 16 bits of 20 bit adr
3641 1444 FTD0 not ax show many bytes left in this 64K puage
3642
3643 1A4C 58 pop bx $BX=bytes to R/W on current track
3644 144D 38C3 cmp axsbx sdoes this transfer fit in 54K paye
3645 1A4F 7203 1A54 jb flp_end_64K
3646 1A51 £98700 1403 jup flp_pg_ok
3647 k
3648 flp_end_64K3
3649 iread to end of 64K page and then
3650 sread spanning sector locally
3651 1454 BACS mov aljsah show many sectors fit in this page 2

T

L B B



CP/M ASMB6 1.1 SOURCE: AI0S.Ad6 Example CCP/MU-86 XINS Pavt 77
3652
3653 1A56 3254 xor ah,an Lytes 120t in 64K e

’
3654 1A58 DIES shr ax,l sdivided bnpy 5172
3655 1a54 85CO0 test axsax sif 0y no sectors fit
3656 1A5C T41E 1A7L jz flp_ruwlocal sin the rast or this 54F a2
3651
3658 145E A2ullC MOV NUM_52C, il isactors that fit in end 54K paga
3659 1761 2806421C sub track_mcnt,al strack_mcnt always > AL
3660 1465 E88000 1825 call flp_phys_io siread/write themny DHA alr~sdy conputed
3661 1a68 7403 1460 jz flp_endbax_ok
3662 1A6A t99A0C 1607 jmp flp_rat izero flag is rasat for arror return
3663
3664 Tlp_end64K _oks:
3665 1460 3300 XOF axjax
3666 1A6F AOA11C mov alsnum_sec scompute new DHA offsot .
3667 1A72 014607 add sectorjgax $still on the sane trick ' .
3668 1475 86E0 xchg anjal ishl axsd (% 256) COPYR‘QF“‘ng&_l_ 1982' 1983
3669  1AT7 DOLS shl ahyl i* bytes_per_sector (512) DIGiTsL RESTARCH
3670 1A79 014506 add dma_offyax $64K wrap around is leaal F.0.B X571
3611 : T
3672 flp_rwlocals iread into XIO0S daty sogmant PACW":GRGV&,;AQ3}5
36713 sthe spanning
3674  1ATC BBA9IC mov bxsoffset laocal_buf isector SER. #
3615 1ATF 8CO8 mov axjsds scomputa 20 bit local OMA agur
3676 1A81 E£E88900 1800 call comp_dma
3677 1AB4 HB03EAO01C66 cmp flp_rw_coanand,sfidc_read_cmd
3618 sreading or writing ?
3679 1489 741C 1AA7 j= flp_local
3680 1A8B 8B7506 mov si,dma_off tget the sector to write from local
3681 1A8t BFA91C mov disoffset local_buf ibuffer
3682 1A91 061E07 push es | push ds | pop es
3683 1A94 BBR45088EDSB mov axsdma_seyg ! mov dsjyax
3664 1499 B90001 mov cxebytas_per_sector/2
3685 1A9C F3RrS rep movsmw
3686 1A9E 072E8E1E060C pop es | mov dsysysdat
3687 1AA4 897606 mov dma_offysi supdate DMA offset
3688
3689 flp_locals
3690 1AAT C606A11CO1 mov hum_secyl sread/write ore sector
3691 1AAC EB7600 1325 .call flp_phys_io $Xi10S data cannot span 64K page
3692 1AAF 7556 1807 jnz flp_rat sreturn error
3693 1AB1 FF450AFEOQEA2 inc sector | dec track_mcnt
3694 1C
3695
3696 1AB8 803FA01C66 cmp flp_ru_commandy fdc_read_cmd
3697 1A8D0 7513 1A ¢ jne flp_local_done sreadiny or writing ?
3698 1ABF 8B7E06 mov disdma_off tmove the sector to user®s area
3699 1AC2 BEA91IC mov sijoffset locual_buf §if readiny
3700 1AC5 068E4608 Push es § mnov esygdma_seqg
3701 1AC9 890001 mov cxsbytes_per_sector/2
3702 1ACC F3AS5 rep movsw
3703 1ACE 897E06 mov dma_off,di supdate NMA offset

3704 1aD1 07 pop es



CP/M ASHMB6 1.1

3705
3706
3107
3708 1aD2
3709 1AD>
3710 1ADE
3711
3112
3713 1ADB
3714  1ADE
3715 1AE2
3716 1AES
3717 14AE8
3718 1AEA
3719 1aEL
3720  1AFO
3721 1AF2
3122
3723
3724  14F5
3725 1AFT
3726  1aAFA
3721 1aFC
3728  1AFF
3729 1304
3730
313
3732 1807
3733 180C
3734
3735
3736
3137
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748 180D
3749 1811
3750 1815
3151 1817
3752 181D
3153 1820
3754 1824
3755
3756
3157

SOURCES: xI0S.Ad6 Example CCP/iH-85 Xi0S PnGE T4
flu_local_dones
684508 mov axsdima_s2) scompute new 29 Lit D sddr
BBSED6 mov bxsdme_off ifor next rNC reaxd/write
£83200 1aNM) call comp_dms
flp_pg_ok? iread will not cross 64K soundary
AOA21C mov al,track_mcnt scould be 0 if ue just rcad locally
84C07413 1AF5 test alsal t jz nxt_track
A2al1C WOV num_sacyal sreaa the rest from this track
€83000 1825 call flp_phys_io i0KA is already conputed
751) 1807 inz flp_ret sreturn error, zero flaj raset COPYWG“T@IQSIIQBZIQS3
33C0 XOr axgax '
8R26A11C mov ahsnum_sec ishl num_sec,8 (% £5%) DIGITAL RESEARCH
DOE4 shl ahyl 3¢ 512 P.0. BOX 579
014606 add dma_offyax . o N
PACIFIC GROVE, CA 93350
nxt_tracks: "
3200 xor aljal SER #
38450F cmp mchtyal
7408 1807 jz flp_ret ssucessful return with zz2ro flaq on
FF460C inc track i
C746040000 mov Sector,0
EJLSFF 1A10 jmp flp_io imore I0 to do on next track
flp_rets
C605AT1CO00 mov di sk_busyyfalse
c3 ret
comp_dmasl sCompute 20 bit address from offset, segment
: ————————
HE entrys AX = seyment
H 8x = offset
H exitsd AK = low 16 bits
H CH = hijhast ¢ bits of addressy always less then 16 -
H no megabyte nrap around
H
H fhe X{uUS variables DHA_LOW16 and DMA_jlIGH4 are
H set by tnis routines These variables ara transtarradg
H to the floppy disk controller by the routine 3dA_ScT_UP.
8104D3CO aov cleyé4 1 rol axscl tmake paragraphs into bytas
8AZ824F0 mnov chyal 1 and al,Df0n ssave high 4 pitsy 0 low 4 bits
03C3 add axybx jadd byte offset
80D50080c50F adc chy0 | and chydfn sadd in tne carryy page is less than
A3A31C nov dma_lowl6jyax 316
882EAS1C mov dma_high4sch
Cc3 ret
flp_phys_io3
; —————————— -

I

Lo




CP/M ASMY6 1.1 SOURCE: XIO0S.AJdS

3754
3759
3160
3761
3762
3763
3764
37165
3766
3167
3768
3769
3770
37171
3712
37713
3714
37175
37176
3111
37178
3779
3780
3781
3782
3783
3784
3785
3786
3187
3788
3789
3790
3791
3792
3793
3794
3795
3796
37197
3798
3199
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810

1825
1824
182F
1634
139
183C

lb4l

1346
1849
134C
184F
1351
1855
1857
1854
1B85¢c
1860

1862

1863
1868
186A
186D
186F
1873
1875
1877
1879
187C
187
1882
1883
1388
188A
188D

C6068F1C02
C606901C08
C606911C2A
L606921CFF
£82700

€606881C0A

1863

€C605371C05

£86600
£E8A0OO
EBC600
7411
FeDEBT1C
15EF
£83900
FEOEBBIC
15€1
0Co1

1BAF
16EC
1C15
1662

1846
1893

1841

c3

C605A81CFF
5010
8AGEOQE
D2t0
8A26A61C
B4ED

7518

ococ
OA460E
A2R/61C
BAF203

tE
B03EADLC66
7408
BAO700
B18D

1392

1592

Example CCP/H-85 Xi0S

H entrys

H operation

H Jdisk puarasucters on
H exits zaro flaj; sat if ok

PAGL 1

num_saC = nutbar of sactors to reid in this

the stack

Perform physical actions to read/write floppy uviskette

mov d_a_numberyr_bytes
mov d_a_eotyr_sactors
mov d_a_gplsr_23ap
mov d_a_dtl,r_dtl
call motor_on thake sure motor is on
mov P syrecal_nm
Fecal_logp: oo eetiner COPYRIGHT o 1381. 1982, 1983
mov retriesyretry_max DKHTALRESEA303
retry_loop3 )
call sesk P.0.B.X 573
call dma_setup PACIFIC GROVE, (A 93350
call fdc_read_write
jz phys_ret sif errors SER_#
dec retries sattempt retrias
jnz retry_loop
call recal sif retriss fail
dec recals srecalabrate the drive
ijnz recal_loop
or alyl 33ive up and return error
phys_ret:
ret
motol_ons
: ........
H entry: none
H exfts none
H Turn on the motor if it is off,
mov motor_off_counter,0ffh iset for YT_TICK timeout
mov aly,010h spick up a bit for motor a
maov clydrive sfetch the binary drive code
shl alscl smake it a2 bit for motor «x
mov ahsmotor_flags sfetch the motor bits
test ahjyal scheck to see if its on
jnz motor_on_dona iyas then leap
or alyfdc_on smask in the nm resetyenable interunt
or alsdrive smask in the Jdrive
mov motor_flags,yal ssave for later
mov dxgfdc_port ipoint to the port nuymbear
out dxsal iselect & motor on
cmp flp_rw_command, fdc_read_cmg
je motor_on_done

mov dxsticks_paer_second/8
mov clyp_delay

swait for motor on 1/8 sz:cond

twhen writing



CP/M ASMB6 1.1 SOURCE: XIDS.aB6 } cxample CLP/ri-86 X.0S PLGE T4

3811

3812 158F ESDFFO ocri call suplf

3813

3814 iWhen initially d20u,jing

3815 H XOPr CXyCX sdo not use the F_JcCLAY vynction

3816 sm_maits suntil i _TiC¥ is iwplemented;

3817 H loop m_mwait suse a delﬁy loop like tiise.

3818

3819 motor_on_doneas

3820 1892 C3 ret .

3821 1 COPYRIGHT o 1981, 1982, 1983
re 3 -

1803 pocall DIGITAL RESEARCH

;gg; ; en::y: none P.0. BOX 579
H ax 3 none \

3826 PACIFIC GROVE, CA 93350

3827 H Move the head to home on the selected disk drives SER #

3828 :

3829 1893 (€606891C02 mov disk_arguments,?2 ispecify number of arguuent

3830 1898 C6058A1C07 mov d_a_commandy fdc_recal_cmd

3831 189D B8A460F mov alsdrive tget currant disk

3832 18A0 A2881C mov d_a_driveajyal iset up the copmmand block

3833 18A3 E8ATO0O0 1C4D call fdc_command_put 130 send the comwand dlock

3834 18A6 BA0400 mov dxgfdc_flay

3835 18A9 EBC3FO oLer call waitflag swait for FDC interrupt

3836 rc_end:

3837 18AC E98800 1C317 jmp sense_interrupt srequired after RECAL comaand

3838 iret

3839

3840 seeks

3841 -

3842 H entry? TRACK to seak to on the stack relative to @&?

3843 H exits none

3844

3845 1BAF C605891C03 nov disk_argumentsy3 irequest 3 byte command transfer

3846 1884 C6068A1COF mov d_a_command, fdc_seek_cmd

3847 1889 3223 xor bl,ybl iselect head 0

3844 1888 88450C mov axptrack sget track off stack

3849

3850 scode for double sidad discattes

3851 swould yo here oee

3852 H cmp als40 stest for off sjide 1

3853 H jb side_ok ¢if single sided then done

3854 H mov blsl selse specify head 1

3855 H mov ahs79 fcompute track on second sice

3856 H sub ahsal

3857 H xchg ahjal

3858 !

3859 side_ok3s

3860 188t 881E8D1C nov d_3a_head,bl sset up the head

3861 18C2 02)8 add blsbl smultiply by 2

3862 18C4 0208 add blebl smultiply by 4

3863 18C6 A28C1C wov d_a_cylinder,al $set up the track numbher



CP/M ASME6 1.1

3864
3865
3866
38617
3868
3869
3870
3871
3872
3813
3874
38715
3876
1811
3818
38719
3830
3881
3882
3883
3884
3885
38486
3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916

13C9
18CC
1800
1803
18D4
1807
18D8
1800
1850
18E3
1bE6

1bE9

1BEE
13F1
18F3
1BF6
18F8
18FA
18FC
16FF
1C01
1€03
1C07
1C09
1C0A
1coC
1C0t
1C10
1C12
1C14

SJURCE:

OA5E0E
481E8R1C
884604
40
A23E1C
0205A11C
FECB
A2%01C
c86A00
BA0400
E885F0

£94800

c60C

AD3F1C
£603
Al1A31C
E604
BAC4
E604
ADAS1C
£631
33C0
8A25A11C
DOE4
48
E605
8AC4
£E605
8002
E60A
c3

XT0S.a35%

104D

0C8F

1C317

txample CCP/A-86 XI)3

st_ends

or blydrive

mov d_a_drivesbl
MmOV axysector

inc ax

mov d_a_record;al
add 3l,hum_sec
dec al

mov d_a_eotsal
call fdc_coumwand_put
mov dxyfdc_flay
call waitflag

jmp sense_interrupt
sret

dma_setups

..

we o4

entrys
exits

DMA_MODE_STARAGE,
nohe

DAA_LOW1G,

ihits Uy ar: urive nunter
?set up disk numoer
1get sector ufft stacw

tincrenant it
sand sat [t up
scompute ney end of track

iput last sector in parans
ssend the command clock

iwait for FDC interrupt

srequiraa after SEEK commanda

DMA _HILH4 set up

Set the OMA devica up for a readf/srite operation.
The current DMA command word must in OMA_MODE_STORAGL.

DMA_LOWLS6 anc DMA_nIGH4 are the
The read/write operation cuannot
out dma_cbpfyal
nov
out
mnov
out
nov
out
mov
out
xor
nov
shl
dec
out
ROV
out
nov
out
ret

alygdma_mode_storage
dma_mode_redsal
axsdma_lowlé
dma_c2_aadressyal
al.ah
dma_c2_addressjyal
alydma_high4
dma_page_fdcyal
axsax

ahynum_sec

ah,l

ax
dma_c2_count,al
al,ah
dma_c2_countj,al
alsdma_bmsk_fdc
dma_bmsk_regjyal

fdc_read_urites

°0 ws we

entrys
track
exit3

twenty bit starting adaress.
cross a physicel 64K boundarye.
sreset the byte pointer

iget the mode byte
iset the node

5 e s e

Blbelai RESEARCH
P.0.B:X 579
PACIFIC GROV:, .4 33359
SER. #

ilow 16 pits of 20 bit DMt address

ssend low B Lits

ssend next 8 bits

shigh 4 bits ot 20 bit DMA address

ishl num_secy8 (% 255)

3%¥512

30 relative

isat up the low byte

iget the low byte

sand the hiyh byte

syet the dDinary channal mask
$2nable the disk channel

DMA device set upy head positionad on correct

zero flay set if successful




LP/M ASHMB6 1.1

39117
3918
3919
3940
3921
3922
3923
3924
3925

SJURCe:

1C1> C606891C09
1C1A ADADIC

1C10 A28A1C
1C20 EB82A00

1C23 BrO4OO

3926 1026 EB46F0

3927 1C29 C606931C0T7
3928 1C2t E£83400
3929 1031 F606941CC0
3930 1C36 C3
3931
3932
3933
3934
3935
3936
3931 1C37 C6056891C01
3938 1¢3C C6058n1C08
3939  1C41 80900
3940 1C44 C606931C02
3941 1049 E81900
3942 1040 C3
3943
3944
3945
4946
39417
3948
3949
3950
3951
3952
3953
3954 1C4D BAF403
. 3955  1C50 BEB9IC
© 3956 1053 FC
3957 1C54 AC
3958 1055 B8ACSB
3959 1C57 Z2AED
3960
3961
3962 1C59 &C
3963 1C5A AB80
3964 1CS5C 74F8B
3965 1C5¢ 42
3966 1C5F AC
3967  1C60 €E
3968 1C61 4n
3969 1C62 t2F5
L

XT25.086

1C4D
0Cér

1065

104D

165

1059

1C59

; 7.’-.4 — - = = V‘

Example CCP/N-86 XI5 PaGe

H Send read or wriia coamand to 8272 FOC

mov disk_arquments,9 39 bLyte coinund tor read or arite

mov alsflp_rw_communid sget reud or write commani

wov d_a_command,al sput it in the command stein,,

call fdc_command_put iseny the command tc tha FiC

mov dxefdc_flay

call waitflayg iwais fou FDX intarrypt

mov disk_results,? +7 byte result transfer

call fdc_status_jet sget the result bytes

test d_r_st0,0C0H
ret

sense_interrupts

after a recal or a seek to test

mov disk_arquments,l

mov d_a_commandy fdc_si_cmd
call fdc_command_put

mov disk_results,2

call fdc_status_get

ret

fdc_command_put?
entrys
exits$

o

DISK_ARGUMENT array set
none

. @

the 8272 FDC.

. we Os w¢

first ftem in the table.

mov dxsfdc_stat

mov sisoffset disk_arguments
cld

lodsb

mov clyal

sud chych

fdc_command_loops

in al,dx

test alyfdc_ready

jz fdc_commana_loop
inc dx
lodsb
out dxsal
dec dx
loop fdc_command_loop

Sense interrupt commana on the FOC.

The number of commands to write

itest status register 0
sreturn zero flag set on succass

It is calleu

for seek completes

sonly one byte of commanid
ssense interrupt commmand
ssend the command to the F)IC
32 bytes are returneuy

t1gdet tha 2 rasult bytes

SER. #

COPYRIGHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93930

up

Send the command block in tha DISK_ARGUMENTS table to

to the FDC is the

ipoint to the i/o port

spoint to the tabla of arguments

smake sure we yo foruyard

sget the length of the uargumaents table
sget it into the count rajister

szero the high byte

iget the current control nhyte
3if not ok to send naxt byte
sthen loop waiting

tpoint at the data port

telse get the byte to send
tsend it

spoint back at the status, s>ort
sif not last byte then li2>

e e eem e s eed s e e e ey



CP/K ASMB6 1e1 SOURCE: XIDS.AB6 xample LCP/K=-86 X1I3 pase 79
3910
3971 1C64 C3 ret ialsa wara 311 done
39142
391713 fdc_status_get?
3914 e
3915 H entry?d numbar of rasults in 1st byta of JISY_RESULTS array
3916 H axjtse none
39117
3978 H Get the status information from the 8272
3979 H FDC and place them in the table at DISK_RZSULTS.
3980 H The first byte in the table is the number of results
3981 H to read from the FDC
3982
39483 1C65 06 push es isave UDA
3984 1C66 BAF403 mov dxsfdc_stat spoint at the stuatus port
3985 1C69 8CD8 nov axsds sget our data segment
3986 1C68 BECO MmOV espax sinto the axtra seguent
3987 1C60 BF941C mov disoffset disk_results + 1 jpoint to where to put thz2 data
3988 1C70 FC cld smake sure Wwe yo forward
3989 1C71 8A0E931IC . mov clydisk_results ifetch the number of expected results
3990 1C75 2acDd sub chych szero the high byte
3991
3992 fdc_status_loop?
3993 1C77 &C in alsdx tnet the current control byte
3994 1C78 A880 : test alyfdc_ready sif not ok to read next byte
3995 1CTA 74F8B 1C77 jz fdc_status_loop jthen loop waiting COPYRIGHT 1981, 1982, 1983
3996 1C7C 42 inc dx spoint at the data port ~
3997  1C70 EC in alydx iget the byte DIGITAL RESEARCH
3998  ICTE AA stosb jput it in the structure P. 0. BOX 579
3999 1CTF 4A dec dx spoint back at the status port "
4000 1C80 E2F5 1C717 loop fdc_status_loop 3if not last then loop PACIFIC GROVE' CA 93950
4001 1L82 07 pop es . srestore UJDA SER. #
4002 1C83 C3 ret telse return :
4003
4004 R Ry s e S TN S 23]
4005 HE 3 &
4006 R LI0_FLUSHBUF &
4007 H *
4008 AT R R R T R I R ISR RS 3
4009
4010 s====z======
4011 io_flushbufs: iFlush Buffer
4012 s ========z====
4013 H entry? WNone
4014 H exit? AL = 00h if no error occurs
4015 H = 0lh if error occurs
4016 H = 02h if read/only disk
4017 H ALL SEGMENT REGISTLRS PRLSERVEDS
4018 : CSyDSyESySS must be preserved though call
4019
4020
4021 1084 32C0 xor aljal sno nead to flush buffer witn

4022 1L86 C3 ret sno blocking/deblocking in XI10S



CP/M ASMB6 1.1

4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
- 4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
%061
4068
4069
4070
4071
4072
4073
4074
40175

g el B e el Bl S e e e P e mems s e el e

1C87

000%
000A

1087
1C88

1C89
1C84
1(88
1C8C
1C8D
1(8¢
1C8F
1C90
1C91
1C92

1093
1C94
1C95
1¢96
1C917
1C98
199
1C9A
1C98
10L9¢C
1C9D
109¢

1C9F
1CA0Q

1CAl1

00
00

SJuRCe:

X13S.A8¢

bxampla CCP/M-86 X1)5

PACE  HG6

2RI I I R s s R A

H &
' ¥ Disk 170 Data &

HEG «

i T e eI I s e R TY

SL17 equ offset ¢

DSES

ORG SL17

retry_max equ 3 COPYRIGHT © 1981, 1982, 1983
recal-max 2du : DIGITAL RESEARCH
recals db 0 P.0. BOX 579

H The following tables are usad to issue commands to, PAC":‘C GROVE' (A 93950
H and read results from the 8272 FdCe. The first entry SER.

H in each table is the number of bytes to send or reaceiva .

H from the device

disk_arguments db 0 shumber of arguments to send

d_a_command abd 0 scomnand read/write

d_a_drive db 0 sdrive select & head selact

d_a_cylinder d> Y] tcylinder to reas/write

d_a_head db 0 ihead

d_a_record db 0 ssector

d_a_number db 2 tmagic number for %12 bytes/sactor

d_ua_eot db sactors_per_track sand of track sactor numdar

d_a_gpl db 02ah sinter sector gap length

d_a_dtl db 0ffh tdata length

disk_results db 0 inumoer of bytas to read

d_r_st0 db 0 istatus byte 0

d_r_stl db 0 sstatus byte 1

d_r_st2 db 0 istatus byte 2

d_r_cylinder db 0 scylinder we are on nou

d_r_head db 0

d_r_record db 0

d_r_number db ] inumber of sectors read

f_a_bytes ab 0

f_a_sectors db 0

f_a_gap db 0

f_a_filler db 1]

dma_mode_storage db dma_mnde_read_Ffdc scurrent D#d mode
flp_rw_comaand db fdc_read_cnd ireading or ariting 2?2

nua_sec db 1 inum sactors to read/urite

3in one call to FOC

oo



CP/M ASMBG l.f SJURC:z: XTDS.Ad6 Example CCP/M-96 Xils Pite w1l
4076
40717 1082 track_mcnt ro 1 saalti L2ctor couunt oun
4078 icurrent tracs
4079 1CA3 dma_lowlb ra 1 327 bit adirzss storage
4080 1CAS ) ama_highé : rb 1
4081
4082 1CA6 00 motor_flags ab 0 slast state of the aotor oits
4083 1CAT 00 disk_busy <b false
4084 1cas 00 motor_off_counter db 0 jtime cut counter to
408% sturn off aotor
4086
4087 H Sector buffer used by raad/urite routines shan requasted
4088 H multi sector I/0 operation crosses a 64K nage boundiry.
4089 H This buffer cannot cross 64K page bounuary on the T3% p(C, COPYMGHT«)!93L19821983
:33‘1’ 1ca . buf R vt DIGITAL RESEARCH
o es_pe ecto .
4092 ° cal-bu r ytes_per_sector P. 0. BiX 579
4093 H Jump table for disxk I/0 read and write routines. PACIFIC GROVZ, A 93359
4094 H Expand for hard disks and other types of floppies.
4095 SER. #
4096 1EA9 C319 read_tbl dw offset reau_sd_floppy
“097 1EAB C319 dw offset read_sd_floppy
4098 1EAD 000000000000 dw 05050,0 $CaDsE,F
4099 0000
4100 1£85 000000000000 du 0,050,0 HEL PR
4101 0000
4102 1e2D 00000000 dw 040 H YN
4103 1£C1 8019 dw offset read_m_disk
4104 1EC3 000000000000 dw 0, 0,0 iNs0,P
4105
4106 1ECY 1311 . write_tbl dw offset write_sd_floppy
4107 1cCB 131A dw offset write_sd_floppy
4108 1£C0 000000000000 du 090,040 He ¥
4109 0000
4110 1ED5 000000000000 dw 0,0,0,0 iGyHy T4
4111 0000
4112 100D 00000000 dw 0,0 HEYR
4113 1EELl 001A du offset write_m_disk
4114 1EE3 000000000000 dw 0,0,0 sNaOyP
4115 )
4116 H Disk parameter headers
4117 N
4118 iFloppy A3
4119 1EE9 60000000 dph_A dw x1t0,0000h stranslate table
4120 1LED 00000000 dw 0000h, 0090h sscratch area
4121 1EF1 251F du dpb_flp . $dsk para block
4122 1EF3 FFFF dw 0ffffh ichack
4123 1kF5 FFFF dw OfFfffh ialloc vectors
4124 1EFT FFFF duw Offffh sdir buff cntrl olk .
4125 1EF9 FFFF dw Offffh sdata buff cntrl blk
4126 1EFB FFFF dw offffn shash tabla segment
4127
4128 sFloppy a3



CP/H ASMB6 1.1 SOURCE: XTUS.286 cxample LLP/M-86 X1 PRLE

4129

4130 1EFD 00000000 dph_35 duw x1t1,06046n itranslate tabla

4131 1F01 00000000 du 0000h, 07000 }scratch area

4132 1F05 251F dw dpb_flp 3 dsk puarm block

4133 1F07 FFFF dr 0fFfffh ichack

4134 1£09 FFFr dw 0Fffih salluc vectors

413% 1F0d FFFF dw Offffh sdir buff cntrl blx COPY%GHT@]98119821983

4136  1F00 FFFF dw 0ffffn tdata buff cntrl blk DIGHT ! !

4137 1FOF FFFF aw OFFffh ihash table segment GITAL RESEARCH

::;g . P.0. BOX 579
tHaisks

4140 1F11 0000000G0 aph_M dn 0900h, 0300n itranslate table PACW")GROVE,QA93950

4141 1F15 00000000 dn 0000h, 000Ch s scratch area SER. #

4142 - 1F19 361F dw dpb_m sdsk parm block *

4143 1F18 0000 dw 000Ch schack

4144 1F10 FFFF dn Offffh salloc vectors

4145 1¥1F FFFF : dw OFfffh sdir buffi cntrl bLlk

4146 1F21 0000 dw 0 sdata buff cntrl blk

4147 1£23 0000 dw 0 shash table segament

4148

4149 H Disk Parameter Blocks

4150

4151 sFor both floppy drives

4152 1F25 0800 dpb_flp duw 8 ssectors per track

4153 1F271 03 - db 3 sblock shift

4154 1F28 07 db i sblock mask

4155 1£29 00 ab 0 sextnt mask

4156 1F24A 9800 dw 155 3disk size in 1k blocks

4157 3less offset track(s)

4158 1F2C 3F00 dw 63 idirectory max

4159 1F2¢ CO db 11000000b sallocO

4160 1F2F 00 db 0 sallocl

4161 1F30 1000 dw 16 scheck size

4162 1£32 0100 dw 1 soffset

4163 134 02 ' db 2 iphys sec shift

4164 1F35 03 db 3 $bhys sec mask

4165

4166 sFor Mdisks

4167 1F36 0800 dpb_M dw 8 ssectors per track

4168 1F38 03 ab 3 sblock shift

4169 1£39 07 db 7 sblock pask

4170 1r3A 00 db 0 textnt mask

41171 1F38 BF00 Jdpb_m_dsm dn 191 tmax disk size in lk blocks

4172 sless offset track(s)

411713 treset set by INIT?2 after memory tast,

4174 . sset max here so GENCCPM

4115 ’ »can resarve the Allocation Vector

4176 1F30 3F00 dw 63 sdirectory max

4111 1F3F CO db 11000000b salloco

41718 1F40 00 db 0 sallocl

4179 1F41 0000 dw 0 scheck size

4180 1F43 0000 dw 0 soffset .

4181 1F45 00 db 0 sphys sec shift



CP/M ASMB6 1.1 SOURCE: Xi0S5.ad6 Example CCP/u-86 X1l PAGL B2
4182 .
4183 1F46 00 db 0 sphys sec mask
“184
4185 0000 x1t0 equ 0 +ho translata taple
:}g\‘; 0000 x1t1 equ x1th ino translate tatle

CepIM-SL 2.0 v.2
COPYR.GHT o 1981. 1982, 1983
" DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, .A 93950

SER. # ccoy




CP/M ASMB6 1.1 SOURCES XI0S.A36 Example CCP/d-386 X.35 PESE B4

4188

4189 ejact

4190 H init

4191 H ===

4192

4193 R it I Ty T e T T T R T

4194 HEJ &

4195 . s % XTOS Tnitialization x

4196 HE ¥

4197 R I s I I s IR T R TR ST R TR R TR S

4198

4199 ; The follosiny routine is used to initialize any required

4200 H data areas and altsr any peripheral chip srogramming when

4201 H starting up CCP/4¥-86. This code is called once from tne

4202 ; SUPCERVISOR) atter calliny the SUP has called the Ti, COPYRIGHT © 1981, 1982, 1983
4203 H RTHy CID, MEM, 3005 initialization routines ang bafore tine ESEARCH
4204 H SUP has created tha RSP processese. DKHIALRES
4205 H This code can be placed in an XIOS data srea if the XIOS is P.0. BOX 579
4206 H 8080 model (mixed coge and datade Usuallyy, overlaying tne

4207 : initialization coda with a duta area is dons aftar tha X135 PACIFIC GROVE, CA 93950
4208 H has been debugged. .

4209 SER. #
4210 1F47 sL18 equ offset $

4211 CSEG

4212 ORG sL18

4213

4214

4215 :

4216 sarrive here from the JidP

42117 sat 0 in XIOS code sagment

4218

4219 -

4220 1F47 FAFC cli | cld : sSupervisor restores DSerS and int

4221 2224 after on INIT call

4222 1F49 06 push es tsave the UDA

4223

4224 H Memory initialization °

4225

4226 1F4A CD12 int mem_size_int sget memory size in K bytes

4221 1F4C 50 push ax tsave the memory size

4228 1F4D 1EO07 push ds 1 pop es $ES=SYSDAT

4229 1F4F BFFT21 mov disoffset sign_men sfill in sign on message

4230 1F52 8364 mov bl,s100

4231 1F54 F6F3 div bl

4232 1F56 0430 add aly030h soput in hundreds digit

4233 1F58 AA stosb

4234 1F59 3AC% mov aljsah iget remainder

423% 1F58 32E4 xor ahjsah smake sure e don“t overflow

4236 1F5D 8304 mov blyl0

4237 1F5F F6F3 div bl

4238 1761 0430 add aly 030h sput in tens digit

4239 1F63 AA stosb

4240 1F64 8BAC% mov aljsah sget remainder
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CP/H ASMB6 1.1 SODURCE: XIOS.A86 Exampla CCP/7iu-86 Xi0S Patc 85
4241
4242 1F66 0430 add aly030h
4243 1F68 AA stosh sput 1n ones crait
4244 1F69 58 pop ax srestora mamory sfire in £ dytes
4245
4246 H Trim the Memory ree List to the actual wmemory size.
4241 H This code checks tne H4FL to be in th: bounds of
4248 H the addrass found by the TNT WeMIRY_SIZE call.
4249 H The first Meamory Descriptor and all those following
4250 H MDs that represent partitions that extend past
4251 H the and of memorys are pluced on the Memory Oescriptor
4252 H Unused List. The (.5, uses MDs frow the )
4253 H ADUL when memory is allocated to processes,
4254 -
4254 H This code can be axpandad to adjust the MI_LCHOLTH
4256 H field of the MD that overlaps the end of aenorys
4257 H instead of just placing it on the MDUL and potentially COPYRGW‘@l%l 1982 1983
4258 ; wasting some memorye. ilowever, ff the partitions DIGITAL RESEARCH
4259 H are created by GENCCPM with starting addrasses .0 acxs,g
4260 H that correspond to the RAW card options therae is no L
4261 H wastes ror the IAM PC, partitions startiny . PACIFIC LROVE, A 93950
4262 H at 64K and every 32K boundary thereafter will ve
4263 H trimmed by the following code with no wasted RiM. SER. -+
4264
4265 1r6A B105 mov clyb smake nuaver ¢t K into
4266 1F6C D3EO shl axjycl snumber of paraqraphs
4267 1F6t 88(C8H mov Cxypax
4268 1F70 8B5100 mov bxsoffset afl - md_lind
4269 next_mfl3
4270 1F73 8BF3 mov sisbx tsave previous link
4271 1FT5 B8BIF mov bxymd_link[bx]
4272 1FT7 8503 test bxybx sGENCCPH sorts memnry partitions
4213 1FT9 7421 1F9¢C jz afl_done sin accending oraer of starting
4274 1FTB 8B4702 mov axgmd_startfbx] sparagraphe Assumne memory is
4215 1F7E 034704 add axsmd_lenqthlbx] scontiguous from 0 on i34 PC.
42176 1F81 38C1 cCmp axsCx sAX=ena of partition, (¥=
4217 1FB83 T6EE 1r73 jbe next_mfl iend of mamory
4278 1F85 C7040000 mov md_linkLsils0 tterminate HWFL
42719 1F89 88F3 mov Sigbx ssave beginniny of severad list
4280 next_mduls irecycle M0s ftrom MFL
4281 1¢88 8BF3 mov disbx isave last link
4282 1F8D 881F mov bxgemd_linkilbx1] ito Memory Descriptor
4283 1F8F 8508 test bxygbx sUnused List
4284 1F91 75F8 1F33 jnz next_mdul tlook for end
4285 1F93 415800 mov axpmdul $save MOUL 1list
4286 1F96 89365800 mov mdul,si sattach trimmed MDs to MOUL
4287 1F9A 8905 mov md_link{dilyax sre—attach original MJUL t»>
4248 mfl_dones snew end of HDUL
4289
4290 H Initialize the demory Disk
4291
4292 test_for_mdisks

4293 1F9L 3A00LO mov dxgm_disk_s29gment 3DX is btase of 64K Mdisk seyments
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4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
4320
4321
4322
4343
4324
4325
4326
4321
4328
4329
4330
4331
4332
4333
4334
433%
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346

1F9F
1F A0

1FA3
1FAT
1FAA
1FAC
1FAF
1rB1
1FR2
1FB3
1FBS
1FR7
1FB8
1FB8
1FBD
1FCO
1FC2
1FC3
1FC7

1FC9
1FCA
1¥CD
1FCF
1£D5

1FD7
1F0C
1FDF
1FEL
1FET
1FED

1FEF
1FF2
1574
1FF9
1FFF
2005

2007
200C
2012

SAURCLS XTI0S.1486

1E
890300

YEC28FDA
SEFEFF
BAFE
B8Y5AA
8608 :

81C20010
£20a

1F

83F303

1508
€706300C0000
tB&1

C605FC210D
83F902

150€
CT051F223634
CT053B1F5F 00
EB29

83F901

7513
C6051£2231
C7061F223238
CT063B1FTF00
£811

C6051€£2231
CT1051F 223932
C7063B1FBF00

P el e e

1+C3I

1FD7

2018

1FEF

2018

2007

20138

e e

Lxample CLP/4-85 XiJ).

push ds
mov Ccxp»3

next64Ks:
mov esydx 1| mov Js;dx
mov si,Offfeh
mov digsi
sov axs0uadsh
mov bxsyax
stosw
lodswm
cmp axsbx
jne m_test_done
push cx
mov axs0ESESHh
xor di,d‘
mov cxyB8000H
rep stosw
pop Cx
add dxy1000H
loop nexth4k

m_test_donesl
pop ds
cmp cxs3
jne m_exists
mov dph_m_adry0
jmps m_disk_done

m_existss3
mov sign_m_diskycr
cCmp Cxy2
jne more_than_64K
mov sign_md_sizely 46°
mov dpb_m_dsa,63
jmps mdisk_done

more_than_54K3
cmp cxyl
Jne more_than_128K
mov sign_md_siza0,°1"
mov sign_md_sizel,“82°
mov dpb_m_dsmsl27
jmps mdisk_done

more_than_128K3
mov sign_md_sizeOy"1°
mov sign_md_sizely“é9”
mov dpb_m_dsmy191
sjmps m_disk_dona

m_disk_dones

At

isave SYSDAT

stry three contijuous 64K araszs

sES=DS=ncisk area B
slast word of 64X segaent

s0it pattern to write
tkeap for compars
swrite it

sread it

COPYRIGHT @ 1981, 1982, 1383
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER. #

snot equal-then no more mendry
$set Mcisk to [57sy bLlank uwisk
sparity of memory at CUN00d is not
tset by I0M PC RUM

32K words = £4K bytes

srestore loop count
Stry next 64K

srestore DS
$if equal no mdisk

sI0_SELDSK will return
san error on kdisk select
sprint mdisk message

sselect to work

164 - low Dyte high byte storage
inumber of 1K olocks - 1

snumber of 1K blocks - 1

sit is 192K

slow byte high byte
shunber of 1K Llocks - 1}

Py e Pemm e mess e e e

oy

o



LP/R ASMBE 1.1 SITURCES XT0S.A86 txample CCP/H-86 XINS PAGE AT
4347
4348
4349 H dJisk I/70 Initfalizition
4350
4351 H initialize DPH Hasn Taole Scgrent Entrye.
4352 H Commented out sinc: w2 let 5£HLCPH perfora tnis
4353 H initialization. Use this code it you bLuild your oun
4354 H 3uffer Control dlocksy Hasn Table Seywenty 21llocation
4355 H and Check Sum Vactorse.
4356
4357 H nmov Ccxylb
4358 sinithods push cx
4359 H dec cl
4360 H call fo_seldsk 3get disk paran headar offset
4361 ; or bxsbx I Jz initnl sif not 0, BX = DPi
4362 H mov axp18fbx] sAX = Hash Tol Offsat —
4363 H or axgax ! jz inithl st 0, *io Hash Tb1 COPRiGHT > 1981 1982 1983
4364 H mov cly4 -t
4365 : shr axscl JIGTAL RESEARCH
4366 H mov dx,ds f
4367 ; add axydx $4X = Hash Tol Ses .. b.0. Bux. N
4368 H mov 18LbxJsax P LFIC WROVE, A 93950
4369 sinithl
4370 ; pop cx : SER -
4371 ; loop inith0 :
4372 H
4373 H Initialize data BC3 seyment addresses
4374 H all drives share the same set of data buffers
4375 H
4376 H xor clycl sget disk param headar addrass
43771 H call fo_seldsk ¢BX=DPH address for drive A:
4378 : nov siyl6Lbx1 tSl=data ACH root adiress
43719 H nov si,Csi)
4380 sinitdl:
4381 H mov axy10Csil $AX=btCB buffer offset
4342 H mov clyé
4383 H sher ax,cl
4364 H mov dxsds
4385 H add ax,dx
4346 H mov 10Lsil,ax $AX=5CB buffer segmant
4347 ; mov si,12[Csi] $Si=next 3CH
4388 H or sissi | jnz initdl 30 if ena of linked list
4389 H ,
4390 send of disk init
4391
4392 set_up_interruptss:
4393 2018 808C mov 31,101111000 senntle diskette, keypoard,
4394 201A E621 out pic_odd_portyal stimer interrrupt
4395 tand mask off the rest
4396
4397 201C C605891C03 mov disk_arguments,3 t1send specify coamand toa tha
4398 2021 C6058A1C03 mov d_a_commandy fdc_spec_cmd SFDC (intel 8272 or NEC 755)
4399 2026 C6068B1CDF mov d_a_drive,0dfh sstep rate=3ms, heitd unload=2404s



CP/M ASMBE 1.1 SOUKCE: XINS.A36 Example CLP/A-85 Xia5 PrOL ol
4400
44Ul 2028 C6058C1C02 mov d_a_cylinder,02h thead load=2ms,y Ohu wmecur true
4402 2030 E£81AFC 124D call fdc_command_put shead unlond and head losd times
4403 jare meaningless on pini rloppies
4404 imhare the head is loaded
4405 Sunhen the aotor is turned on
- 4406 2033 BBAE4D mov axptimer_60C_hz
44017 2036 £640 out timer_O_reg,al
4408 2038 B6EO xchg ahjyal
4409  203A E640 out timer_0_regsyal COPYRIGHT © 1981, 1982, 1983
4410 !
4411 203C 8035 aov algbell _cad iset up the bell frequency DIGITAL RESEARCH
4412 203t £643 out timer_cmd_reysal tsend the comtiana P.0. BOX 579
4413 2040 6883305 mov axsptimer_1000_hz $det the constant oy
4414 2043 E642 out timer_2_reyjyal PACIFIC GROVE, CA 93950
4415 2045 86E0 xchg ahjyal
4416 2047 E642 out timer_2_regsal SER. #
4417
4418 H Paint the software interrupt vectorse.
4419
4620 H when debugging lazave the single steps one bDytes debugger and
4421 H serial interrupt vectors pointing at 0DT66 and CP/H-86.
4422
4423 H To debug CCP/M-86 under CP/M-865 DDTB6 or SINE6 must be
4424 H able to perform console Input, console input status and
4425 H console output throujh the CP/ii—-86 B10S.
4426 H This is usually accouplished by B70S through a seriasl port.
4427 H Often the BIOS routines AUXIN and AUXOUT, are used for
4448 H serial device supporte. If the 810S supports the f(0BYTE,
4429 H it may be possible to redirect the CP/¥ console to a
4430 H serial port using the STAT transient.
4431
4432 H When debugging is finishedy all interrupts unused
4433 H by the XIOS should be initialized in XIuUS INIT to
4434 H point at the XIOS I_UNCXPECTED interrupt nandler routinee.
4435 ¢
4436 2049 33D2 xor dxsdx
4437 2048 B803E3COCFF cmp debuyytrue sdebug flags see HZADLR
4434 2050 7526 2078 jne no_save
4439 2052 1f£07 push ds | pop es TES=SYSDAT
4440 2054 8EDA mov ds,dx 10S8=0
4441 2056 B8B0200 mov bxs2 tcount of 2 words
4442 2059 88C8 wov cxsbx
4443 2058 BF3D21 mov disoffset iv_save slocal save areca
4444% 205t BED4OO mov sisgiv_sstep tsingle step interrupt
4445 2061 F345 rep movsw
4446 2063 B8BLB mOV CXxybx 1CX=¢
4447 2065 BEOCOO mov sisiv_one_byte sone byte (MNT instruction
4448 2068 F3A5 rep movsSk
4449 206A 88(C3 mov Cxybx
4450 206C BES000 mov sisiv_rs232 tserial port
4451 206F F3A5 rep movsw
4452 2071 88CH mov cxybx iCx=2
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4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4404
4465
4466
4467
44068
4469
4470
4411
4472
441713
4474
4475
44176
4411
44178
4479
4480

4441

4482
4483
4484
44485
4486
4487
4448
44489
4490
4491
4492
4493
4494
4495
4496
44917
4498
4499
4500
4501
4502
4503
4504
450%

2073
2076

2078
2074
207C
2082
2086
2099

208F

2091
2094
2097
209A
2090
2040

2073
2028
20AD

2D AF
2081
2084
2087
2089
2084
208k
20C0
20C2
20CH
20C7T
20C9
20CC

20CE
20CF

2000
2003
2006
2008
2009

200C
200D

SOURCES XINSeAds

txumple CCP/M=-45 A10S

——— iy Sy S S

sdebugygar intarrupt

;paint all the interrupt ve-tors

sto puint ot T_UniAP LTI
3CS=0y N3=9

sinterrupt vectors used oy
iDS=0yt5=0
ttick interrupt

3in debuy environment 2

eDS=S5YSDAT,ES=0

$5X=2 .

ilocal save area
tsingle stap interrupt

CX=2
sone byte INT instruyction

3CX=2
sserial port

idebuggar interrupt

SES=SYSDAT

sEW parallel port
sprinter init byte

sdelay count

BEB403 mov sisiv_debuy
F3a5 rap MOVSW
no_saves
8EDA mov Jdsydx
BEC 2 mov esydx
C70500006A0F aov word ptr .Noffset I_uynexpected
8C0ED200 maov word ptr .2ycs
39FEOD1 moOV Cx9255%2
BENOONIF 0400 wov $iys0 I mov diséd
F3AS rep movsu
int_offsetss
B89~ 0C mov axjoffset i_tick
A32000 mov eiv_tickjyax
888B50D mov axsoffset i_keyboard
A326400 mov .iv_keyyax
B8CO0O0C mov axyoffset i_uisk
A33300 mov oiv_disksax
2EBE1EV60C mov dsscsisysdat
803E3COCFF cmp debugytrue
151F 20Cc jne no_restore
8RCH mov cxpbx
BE3D21 mov si,offset iv_save
BF0400 mov disoffset iv_s_step
F3AS rep KMOVSW
8BRCH mov cxgbx
8F0CO00 mov disoffset iv_one_byte
F3A5 rep mOVsSw
8RCH mov cxgbx
BF5000 mov disoffset iv_rs232
F3R5 rep movsw
88C3 mov cxsbx
bFB403 mov disoffset iv_debug
F345 rep movVSsSwWw
no_restores
1€ push ds
07 pop es
init_parallels
BABCO3 mov dxs3bch
830202 add dxy2
5003 mov aly,08h
EE out dxjsal
B80010 mov axs1000h
parallel]l_waits
48 dec ax
15FD 200C jnz parallel_wait

L T L B
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CP/M ASMB6 1.1

4506
4507
4508
4509

4510

4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
452%
4526
4527
4528
4529
4530
4531
4532
4533
4934
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558

S

200F d00C
20E1 cE

20E2 ©BA3403
20£5 BE2D21
20€8 §91000
20E8 E£82R0C

20Ek 8r16380C

20F2 37E4

20F4 BBF317

20FT 895706

20FA 5052

20FC cB8E2FO

20FF 5A58

2101 81C2F000
2105 83C30E

2108 FEC43Az6110C
210E T2tE7

2110 BES121
2113 EBOEO1R
2116 07
2117 FB
2118 CB

SOURCES XI0S.da6

Exampl2 CCP/A-86 XIS

mow al,0Ch
out dxjyal

set_up_vidro?
mov dxsbw_card
mov sfjoffsat bw_tuiblae
mov cxslength bw_table
2119 call video_init

e v

mov dxjygenccpm_buf

xor ahgah

mov bxgoffset screen_structuyres

init_screen_structuress:
mov Ss_screen_seylbdxlydx

push ax | push ax

test ahyah
Jjz no_erase

. o

11E€1 call erase_screen

sho_erases
pop dx | pop ax
add dxy(screen_siz*2 + 15)/16
add bxsss_len
inc ah 1 cmp ahynvcns
20F17 jb init_screen_structures
mov sijoffset siun_on
2224 call print_msg
pop es
sti
retf

video_init:

sprinter strobe off

$32t the video cnip port
sinitialization coanands
shouw many commands

isend commnands to port
tcolor hoard is sinilar ...

Set up the virtuasl screen structures (one per virtual consocle)
and blank their screnn save areas.

sparajdraph adcress of buyffaer
ispace allocated by LeNCLPA.
ithis ares is not part of the
5CCPM.SYS filey and is located
snith GcNCCPH allocated disk
tdata buffers at the and ot
sthe systam images

3CX = screen we are initializing

sand param to erase_screan

‘RAM storaje seyagent for tnis virtuwal

sconsole
ssave screen ¥

ito keep the LOAVEZR messajes,
$don”t erase scraen 0

sscreen #

snext virtual screceh storage area

inext scraan_structure
ido for 2ach virtual consolea

irestore the UJA

sinitializaiton done

H entrys OX = video chip port

H $T = tabla of commands to send to the port
H CX = numter 0of commands to send

H exits none

i : 7’,

PEGL 99

e
COPYRIGHT © 1981, 1982, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, CA 93950

SER. #

.



LP/M ASMH6 1.1 SOURCE: XIDS.AB6 Example CCP/A-86 X133 PAGE 91
4559
4560 2119 3233 xor Dblybl
4561
4562 video_init_13
4563 2118 BAC3rF:C3 mov al,bl § inc Ll
4564  211F EE42 out dxsal | inc dx COPYRIGHT © 1981, 1982, 1983
4565 2121 ACEE lodsd 1§ out dxj,al
4566 212; 4A dac dx 1 ’ DIGITAL RESEARCH
4567 2124 E2F5 2110 loop video_init_1 P. 0. BOX 579
4568 .
4569 2126 830204 add dx,4 PACIFIC GROVE, CA 93950
4570 2129 B029 mov alsvideo_on SER #
4511 2128 cE out dxsal .
4572 212C¢ C3 ret
4573
4514 I T s S S 2 2 S R 2 2 2 P S RS R 2 E R F 3 X2 R I 2 2 F 2 3 R R I RS RS RS TR RN 3
45715 L #
4576 H INIT Data ¥
4577 HE] [
4518 . SRR EE TR R E D ST SIS S SR P R TR AP S S A A S H AR SO RO R R R A KGR KR G FE R F S IR SR T KRR E &
4579
4540 2120 SL19 equ offset §
4581 DSeG
45482 0RG SL19
4583
4584 212D 6150520F 1906 bw_table db 61hs50hs52hy 0fFhy19h 9s06he19he1%heU2he0dhs05hs0chyDs050,0
4585 19190240080¢C '
4566 00000000
4587
4538 2130 iv_save rw 10 $space for 5 interrupt vectors
4589
4590 2151 sign_on rb 0
4591 2151 45718616D706C db “Example XTQS Version of
4592 652058494F53
4593 205665727369
4594 6F6E206F6620
4595 2169 342F31352F38 db “4/715/83°
4596 33
4597 2170 0DOAODOA db crylfyscr,lf .
4598 2174 48B61726471761 db “Hardware Supported I°gcrylf
4599 7126520537570 -
4600 1056F 72746564
4601 203A0D0A
4602 218A 202020202020 db * Diskette(s) 2 -
4603 202020202020
4604 202020204020
4605 204469736665
4606 747465287329
4607 203A202020
4608 21AD 320)0A sign_d db “2%scrylf ' ,
4609 2180 202020202020 db * Parallel Printer Port(s) @ e
4610 506172616C6C

4611 656L20507269



CP/M ASNB6 1.1

4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4649
4630
4631
4632
4633
4634

Sl e sl Soasl feadl e s Saw O See am e es e ae ewt et el el e

2103

2106

21F1
21FC
21FD

221t
221F
2221

STURLES XTOSL.286

6ET465722050
6F7274287329
2034202920
310004
202020202020
02020202020
20204061696¢
204D656D6FT2
792028436229
203420
2020200004
00
202020202020
202020202020
202020202020
204D3A446973
682028486229
203420

0DOAOO

cxample CCP/M-8B6 XIN5

sigyn_sp

sign_mem
sign_mdaisk

sign_md_size0
sign_md_sizel

ab
db

ub
db
db

rb
(]
db

“1scrylf

'.Cl"lf

.o

1
cr-.lf,O

llain Mamory (Xb)

Midisk (Ko) * °

send msy hoera
tunless mdisk

iset to 64,128,192

COPYR GHT © 1981, 1982, 1983
Dl TAL RESEARCH
P. 0. BCX 579
PACIFIC GROVE, CA 93350

SER. #

PAGT
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LP/M ASHB6 1.1 SIJURCE: XT0S.A86 txample CCP/ZA-86 X113 PaOE )2

4635
4636 cjnuct
4637
4638
4639
4640 HEE R A I R R TS S 22 S R R R R R R R S S RS R R R R ]
4641 H &
4642 HE RESET ¥
*
*

discellancous Routines

e we

4643 3 *

4644 H 212 I T s I R e R
4645

4646 2224 SL20 equ offsat $
46417 CSch

4648 (1R SLZ0

4649 -
4650 R COPYRIGHT © 1921, 1982, 1983
w602 grintonset DIGIAL RESEARCH
4653 : entrys ST = address of string to print until 0 bytea P.O.BUXS]Q
:2:; ; exits none on foreground console PACIFIC GROVE,J\93950
4656
4657 2224 8A163318 mov dlsforeground_scraen SER'#
4658 p_asy_13

4659 2228 8A0C mov clyLlsil

4660 222A 84(C9 test clycl

4661 2220 74047 2238 jz p_dona

4662 222k 5256 push dx | push si
4663 2230 €8CSEE 10F8 call io_conout
4664 2233 SESA pop si 1 pop dx
4665 2235 46 inc si

4666 2236 EBFO 2228 jmps p_msg_1

4657 p_dones

4668 2¢38 (3 ret

4669

4870 -

46171 resets

46172 e

4673
4674
4675 2239 B84000 ROV axg4OH

46176 223C 8EO8 mov dsjyax $ROM data segment

4677 223k C70672003412 mov reset_flang,1234H sparameter to reset routina
4678 2244 EAODOODFFFF jmpf rom_reset tdon“t perform diajnostics
4679

4680 FFFF csSeh 0ffffh taddress in RDM monitor
4681 ORG 0 jof resat routine

4682

4683 roa_resets

4684

4685 0000 DSEG 0

4686 CRG I12h

4687

Reset function - reboot from floppy



03 PuGc 54
CP/M ASMB6 1.1 SOURCE: XIO5.AB6 Example CCP/t-86 K03

688

:689 00712 resat_flag rw i

4690

4691 o R
4692 END OF ASSEMBLY. NUMBER DF ERRORSS 0. USE FACTURS 457

COPYRiGHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER. #




e T T S liiin DY G dpeesd Seasd S Gk el el SR SRR EER AR Aeam A

cuLookup 1166
COLUMNSPERSCREEN 0050

1626 1684¥% 1798

1296% 1297 1671 1769 1836 1369 1883 1951 1953 2018
2040 2062 2119 2280 2283 292 2315 2313 2321 2344
2535 2644

CP/M ASMB6 1.1 SOURCE: XxIUS.A46 Exampla CLP/mn=-36 X105 PAte 09Y
ACK 0006 il 485% 2941
ACVIONKEY 1003 L 1470 1533%
ACVLONKEYDUNE 1086 L 1561 1564 1568 15734
ACTIUNKEYMASKS 1673 L 1468 2801L¢
ACVIONKEYTABLE 1675 L 1460 1466 2793#
AC 1 IONMAKE 10E6 L 1558 1562#
ALl 0038 N 1554 27804 2797
ALIBIT 0008 W 1436 1517 27894 2805
BALKSPACE 1146 L 17528 2977 COPYRIGHT @ 1981, 1982, 1983
BEL 0007 N 486¥ 1638 2942 DIGITAL RESEARCH
SELLCMD 00B6 H  801# 4411
BELLFLAG 0006 W  470# 4T1 870 1648 P.0. BOX 57993950
BELLOFF DUFC K ~ 803%¥ 877 CA
BELLON 0003 N BO2F 1645 PACIFIC GROVE,
BELLTILKS 0D52 v 866 868  8T4 944 1642 1641
S 0008 N  4B7# 2842 2891 2942 2973 SER. #
BSRET 11CC L 1759 1767 17744
BSROW 1187 L 1762 1765#
BSSETCURSOR 11C4 L 1764 17708
BUFSTR 1942 V2585  3247%
GV ERNUN 00TA V 263
oW CARD 0384 N 13308 2231 2372 4511
BWTABLE 2120 V4512 4513 45848
BWYIDEOSEG 3000 N 13034 2393 2434 2447 2641
BWVIDEOSTATUSLIN 0F00 N 1305§ 2640
BYVESPERDISK 8000 N 32994
BYTESPERSECTOR 0200 N 32958 3297 3684 3701 4091
BY VESPERTRACK 1000 N 3297# 3299
CAN 0018 N 5044 294%
CAPSLUCK 003A N 27817 2799
CAPSIR 196A V 2616 2618 3258#
CARRIAGEKETUKN 1187 L 1675 1724¥ 2104 2975
cCu 0CI4 V 5568 2423
CLBO 1838 v 3127 31314
ccel 1864 vV 3146#
ccs2 1890 v 3160#
cCb3 LE8C V. 3174#
CCBLEN 002C N 4034 2422
CCBTAB 1838 Vv 556 3130%
CHECKBELLGFF 0CE2 L 869  87:3#
CHECKMUTUROFr OCEF L 867 872 875 880#
CHECKSECONDS 0D0C L 88< 885 888 8944
CLHAVEUNE OFFD L 1382 1389#
CIHAVEDONE2 OFFE L 1383 1392#
CIPTROK 1013 L 1399 1401#
CLWALT OFEF L 1383#
CMAXBUFSIZ 0010 N 4024
CMINIC 0008 W 400k 2574
COBACK 1149 L 16634
L
N



CP/M ASMB6 1.1 SIURCE: XTDS.486 ixample CUP/u-d6 X:73 PAGE D)o

COHPDNA 1300 L 3640 3675 3710 37358
COMPUTECURSOR 142C L 1956 23364
CONINDONE 102C L 1410 1420&
CUNOESCAPE 1114 L 1623% 1794 1959 3075 3085 309> 310»
CUNOWRAP 1162 L 1674 16718
CONSTR 195A v 2533 2540 3254
CUNTROLTABLE 1730 L 1481 2921¢
cuoK 1103 L 1603 1607#
COSIMPLECHAR 1120 L 1627 16324
COWNER 0000 N 3938 2553
CR 000D N 492¢ 1273 1278 2845 2894 2939 2946 2973 4325 4537
4577 4598 4608 4616 4623 4633
CRDONE 1190 L 1733%
cs SREG V931 1062 1170 4461 4474
CSHBACKGROUND 0002 N  408# 3152 3165 3181
CS MBUFFERED 0001 I« 407k 2584
CSMCIRLD 0100 N 4124 2569 CHT o
CSHCTRLP 0200 N 413# 2572 COPY36610198L198Z1983
CSMCTRLS 0080 k 411§ 2565 DIGITAL RESEARCH
CSHNOSWITCH 0008 N 410 2582
CSHPURGING 0004 & 4098 2586 _P.0.BOX 579
CSTATE 000E N 4013 2564 PACIFIC GROVE, CA 93950
CTRL 001D N 2777% 279%
CIRLBLT 0001 N 1434 1479 27874 2802 SER. #
CURSUREND 0008 N 13362
CURSURHI 000E N 1340# 2377
CURSORLOW 000F N 1341# 2373
CUR SURUNOFE 13AE L 2219 2230%
CURSURSTART 0GDA N 13354 2232
DALOMMAND 1CBA V333G 3846 3923 3938 40464 4350
DACYLINDER 1C8C V3863 4048% 4401
DADRIVE 1C83 V 3832 3866 4047# 4399
DADTL 1€92 V3769 40544
DALOT 1C90 v 3767 3872 4052¥
DAGPL 1C91 V 3768 4053
DAHEAD 1C8D V3860 4049#
DANUMBER 1CRF V3766 4051#
DAKECORD ICBE V 3869 4050#
DC1 0011 K 496% 514 2914 2936
DC2 0012 N 497# 2936
0C3 0013 N 499# 515 2865 294l
DC4 0014 N S00# 2937
DD 1226 L 1744 1365 1868#
DEBUG 0C3C V  582# 1227 4437 4475
DEBUGINT 00E1 N 750k 1759
DEL 00TF N S512# 2934
DELETECHAR 1344 L 2107# 3016
DELETELINE 1324 L 2090# 3015
DEVPOLL 0083 N 2854 T14 -
DEVSETFLAG 0085 N  291# 656
DEVWAITFLAG 0084 N 2904 665
DISABLECURSOR 1348 L 2222# 2462 3027
D1SABLEWRAP 13C0 L 2251 3029

P Mg Smes e e e e B e e e e e s e feed e e e
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LP/M ASHMB6 1.1 SOURCE: XTJ5.84d6 Example CCP7M-36 Xids PAGL 007
U1SKARGURENTS 1089 V3829 3845 3921 3937 3955  4u4st 4397

DISKBUSY 1CAT Vv 881 3616 3732 4083%

DISKCHANNEL 0006 N 78L# -
DLSKANT DOOE N T4ak 157

DISKKESULTS 1093 V3927 3940 3987 3939 40564

DISKSP 0F63 v 1135 1164 1207#

DI SKSS 0F66 V 1134 1163 12064

DISPATCHER 0036 V  243%¥ 931 1062 1170

DISPLAYSTARTHI  000C & 13344

DISPLAYSTARTLOW 000D § 13394

oLE 0010 N 4957 2902 2938 2948 -

DMABHSKFOC 0002 & 3384 3908 COPYRIGHT o 1981, 1982, 1983
DMABMSKREG 000A N 3367§ 3909 DIGITAL RESEARCH

DM ACOADDRESS 0000 N 3356#

DMACOCOUKT 0001 4 3357¢ P.0. BOX 573
UMAC1AODKESS 0002 N 33554 PACIFIC GROVE, A 93350
UMACICUUNT 0003 N 3359¢

UMAC2ADDRESS 0004 & 33604 3896 3898 SER. #

DMECZLOUNT 0005 i 3361¢ 3975 3907

DMAC3RDDRESS 0006 N 3362¢

DM AC3CUUKT 0007 h 3363%

DNACUPE 000C 4 3369¢ 3891

DMACLEAR 0000 N 3371#

DMACMDREG 0008 N 3365#

DMAHIGH# 1CAS v 3753 3899 40804

DMALUW16 1CA3 v 3752 3395 40794

DMAMASKREG 000F N 3372%

DMAHUDERLADFDC 0046 N 33828 3522 4070

DMAMODEREG 0008 i 33634 3894

UMAMUODESTORAGE 1C9F V3522 13602 3893 4070¢#
DMAMUDEWRTIIEFDC N04A W 3381#% 3602

DMADFF 0006 V 3436# 3509 3591 3639 3670 36830 3687 369s 3705 3709
3721 '

DMAPAGEC] 0080 N 3374¢

DMAPAGEC3 0082 N 33764

OMAPAGEFDC 0081 W 3375# 3900

DMAREQUREG 0009 N 33664

DOMASEG 0008 V 34354 3638 3683 3700 3708

DMASETUP IBEC L 3776 3881#

DMASTATREG 0008 N 3364# 336> 3366 3367 3368 3369 3370 3371 33712

DMATCcMPREG 000D N 3370#

DUCASECHANGE 10D L 1508 1513%

DOuUR 0CneE v 549#

DOWN 121F L 1BS9% 2999

DUWNBITS 1674 V1434 1436 1479 1488 1494 1517 1560 1563 2770«

ovs 0008 N 34434

DPBFLP 1F25 V4121 4132 41524

oPEM 1F36 V 4142 4167#

DPHA 1ct9 Vv 560 41194

DPHE LEFD Vv 561 4130#4

DP HN 1IF11 v 566 4140%

DP HMADR 0C30 v S6o% 4321



»
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CP/M ASHB6 1.1 SIURLES XTO53.A446 Uxampla LCP/M-86 XiJS PAGE 09&

DPHTBL 0C18 V. 5604 3474
DRUYLINDER 1CS7 V406U
DRHEAD 1098 v 4061%
DRiVE 000¢ v 34316 3499 3578 3797 3303 3831 3865
DRNUABER LG94 ¥V  4063% :
ORRECORD 1C99 V. 4062F ;
ORSTO 1094 v 3929 40574 COPYR.GHT © 1981, 1982, 1983
DRST1 195 V  4058# DIGITAL RESEARCH
DRSIZ 1C96 V40594
DS SREG vV 829 830 927 995 995 1053 113> 1133 1166 1233 P.0. BOX 579
1404 1697 2122 2122 2125 229> 2295 2297 2330 2330 PACIFIC GROVE, CA 93950
2332 2435 2436 2438 2451 2452 2454 2522 2523 2532
2638 2650 3512 3513 13515 3590 3594 3675 3682 3583 « SER #
31686 3985 4228 4295 4299 4318 4439 4440 4453 4474
4493 4676
puPp 1237 L 1580 1882%
DYNSTR 193A V2579 2583 3245K
£ 0019 N 5058 2937
ENABLECURSOR 1340 L 2212 2459 3025
ENABLEWRAP 1389 L 2241# 3028
ENDSEG 0044 V  247#
ENU 0005 N 48B4k 2936
ENTERBLINK 138C L 2175#% 3023
ENTERBRIGLHT 1396 L 2194# 3021
ENTERREVERSE 1362 L 2129¥% 3017
ENTRY 0C3D L 532 597#
E01 0004 N  483# 2941
LQULP LNT 0011 N 7458
ERASEBEGIN 129 L 1963# 3008
ERASEBOL 1261 L 2030# 3011
LRASEEND 1282 L 1986% 3009
ERASEEOL 12FE L 2053# 3012
ERASELINE 12C8 L 1749 1898 2008# 2081 2101 3010
ERASESCREEN 11E1 L 1801# 3006 4538
ES SREG V 846 909 1006 1038 1144 1150 1234 1255 1403 1404

1406 1660 1668 1697 1698 1703 1808 1815 1970 1932
1993 2004 2013 2025 2035 2049 2058 2067 2112 2122
2125 2274 2295 2297 2308 2330 2332 2394 2399 2419
2432 2448 2454 2507 2532 2642 2653 3508 13516 3487
3588 3595 3682 3682 3686 3100 3700 3704 3983 3936
4001 4222 4228 4299 4439 4459 4494 4548

ESC D01B N S07¢ 2839 2883 2926 2938 2973
ESCAPE 11CD L 1783F 2978
cSCAPEL 11D3 L 1790 1793%
ESCFUNCTAB1 17B6 V1797 2996#
tSLTABL 1796 vV 1796 29864

ETB 0017 N 503¥ 2936

ETX D003 N 4824 2945 2955
EX ITBLINK 1391 L 21844 3024
EXLTBRIGHT 1398 L 2203% 3022
EXATREVERSE 1380 L 2164¥ 3019
FABYTES 1C98 v ¢ 4065%

FAFILLER 1C9E vV 4063F

S en Sna Sam Bes wes Ben e s s e e e e e e e font ey



CP/M ASMB6 1.1 SIURCE: XI0S.286 Example CCP7H-85 X105 PAGL €99

FAGAY 1C9D Vv 4061%#

FALSE 00N0 N 4518 547 549 532 902 1027 1931 1111 2512 2554
3208 3209 3732 4083

FASECTORS 169C V40564

FRYTES 0002 N 3340#

FOLCUMHANDLDOP  1C59 L 3961# 3964 3969

FOLLOMMAND#U T 104D L 3333 3373 3924 39539 39444 44N

FDCDATA 03F5 N 3312#

FULFLAG 0004 il 468% 1146 3834 3374 3925

FOLFORMAYCHD 004D W 3328¢

FOUNUMOTUR D0FC N 3324# COPYRiGHT © 1381. 1982, 1983

F0CON 000C W 890 33238 3802 .

FOCPURT 03F2 N 899 33134 3805 DIGITAL RESEARCH

FDLREADCHD 0066 N 33264 3523 3671 3696 3807 4071 P.0. BOX 579

FUCREADWRATE 1C15 L 37771 39124 .

FOCREADY 0080 K 33354 3963 13994 PACIFIC GROVE, CA 93950

FDLRECALCMD 0007 & 3330% 3830 SER,

FDULSEEKCND 000F N 3329% 3846 :

FOLSICHD 0008 N 3331¢ 3934

+DLSPECT DOCF N 33374

FOCSPEC2 0003 N 333a#

FULSPECCHD 0003 N 3332# 4398

EDCSIAT 03F4 N 33114 3312 3954 3984

FDLSFATUSGET 1065 L 3923 3941 3973#

FOCSIATUSLUOP 1CT7 L 3992# 3995 4000

FDCWRITECMD 0045 N 3327# 3603

FE 000C i 491K 2891 2943

FELILLER 00E5 N 3343#

FG AP 003A N 3342F

FLPEND 64K 1854 L 3645 3648#

FLPEND 64K DK 1A6D L 3661 3664#

FLPIOD 141D L 3525 3607# 3729

FLPLOCAL 1AA7 L 3679 3689#

FLPLOCALDONE 1AD2 L 3697 37074

FLPPGOK 1ADB L 3646 13712#

FLPPHYSIO 1825 L, 3660 3691 3715 37564

FLPRET 1807 L. 3662 3692 3717 3726 37314

FLPRWCOMMAND 1ICAO V 3523 3603 3617 3696 3807 3922 4071F

FLPRWLOCAL 1ATC L 3656 3672#

FLPTRACK 1A34 L 3623 36264

FUREGROUNDCCY 1834 V2424 2552 31274

FUREGROUNDSCREEN 1833 V 2368 2395 2426 2440 2455 2543 31268 4657

FUREGROUNDSS 1836 V1459 1640 2445 2613 3128%

FS 001C N  508%f 2945

FSECTURS 0008 N 33419

FUNCIIONTABLE DC4F L 617 6308

GENCLP MBUF 0C38 V5754 4520

6S 001D N 509% 2938

HOHE 11F2 L 1819% 2996

HT 0009 N  488# 2842 2937

IDDISP 0F06 L 1167 1169#

1D 15K 0ECO L 1128# 4471

IDISKSTALK 0F66 V 1137 1204%



CP/M ASMBS 1.1 SNURCEZ XTOS.AB6 txample CCP/4-856 XTOS paGe 100

16 NOKE BELL 1142 L 1641 1643 165¢#
LKDISP 0537 L 1059 1061+

IKEYB0ARU 0D3S L 9894 4469

IKEYBOARDSP 0598 v 997 1055 11004

LKEYBUARDSS 0E96 V996 1054 1098#§

IKEYSOARDSTACK  0£96 V. 999 10964 COPYRIGHT © 1981, 1982, 1983
IKFULL 0DFC L 1013 10264 DIGITAL RESEARCH .
LKNOFLAG 0cOE L 1028 1033

IKPTROK 90F8 L 1021 1u23# . P.0. BOX 579
ILLFUNC DC4E L 614 6204 PACIFIC GROVE, CA 93950
INCCUL 1163 L 1672 1680#

iNLT 1F4T L 531 42164 SER. #
INLTPARALLEL 2000 L 4496

INLTSCREENSTRUCT 20FT L 45314 4544

INSERTLINE 1311 L 2671# 3014

INICNT 0DS54 v 841 926  945# 1001 1057 1139 1165

LNIOFFSETS 2091 L 44668

LUAUXLN 1671 L 636 27344

TUAUXOUT 1672 L 637 2744#

TULONLN OFE6 L 632 1372# 1414 1416

IUCONOUT 10F8 Ls 633 15844 4663

IUCONST OFE3 L© 631 1354¢

10rLUS HBUF 1084 L 643 40114

LULISTY 1656 L 635 2701#

IULISTSY 1636 L 634 2665¢

I0UCUNDUT 10FC L 1597 1600#

10POLL 0CT9 L 644 68B5# 709 :
LUREAD 1981 L 641 3485#

10SELDSK 1991 L 640 3458#

LOSTATLINE 142 L 639 24804

LOSWATCH 1472 L 638 2410#

[OWRITE 19F1 L 642 35624

1IDISP 004D L 928  930#

LVICK 0C9F L B24% 4467

I1ICKEXTT 0D2A L 903 9084

1ITICKSP 0082 ¥ 835 923 9714

LVICKSS opEO0 Vv 833 922  970#

I1ICKSTACK 0DB0 V 837  968#

IUABURT OF9F L 1250 1253#

LUNEXPECTED OF6A L 1220¥ 4460

1UNDPD OF90 L 1238 1244#

IVOEBUL 0384 il 759 4454 4489

IVDISK 0033 N T57# 4472

IVKEY 0024 N 755k 4470

IVNMI 0008 N  753#

LVUNEBYTE 000C N 754F 4447 4483

IVRS232 D050 N 758% 4450 4486

IVSAVE 213D V4443 4479 4588%#

IVSSIEP 0004 N  T5:4 4444 4480

IVTICK 0020 N 7558 4468

KBBUF 0E9A ¥V 1020 1022 1107¢ 1108 1109 1398 1400

KBUNT OEBE v 1011 1015 1110# 1381 1393

KBDCUNTROL 0061 N

768# 1034 1042 1044

G Sl G Gt S s ew e e s s med e s e e e o



CP/M ASMEE 1.1

KBDDATA
KB 1IN
KBLEN
K8uut
KBWAIT
KEYBOARDCHANNEL
KEYFLAG
KEYINT
Kt YMAKE
KEYTABLE
LASTFLAG
Les
LCoBO
LCi1
LCBTASB
LEHT

LF

LFSCROLL
LINEFEED
LISTPORTS
LLSTST
LLEFT
LOCALBUF

LS IDONE
LUFUNC
MASKRELEASE
MCNT

KDL SKCALC
MD LSKDONE
MDISKSEGMENT
MDLEN
MOLENGTH
MDLINK
HDSTART
MDUL
MEMSLIZEINT
MEXISTS

MEFL

HFLDONE
MINFLAG
MUKETHAN128K
MURETHANG64K
MUIORFLAGS
MO0 TOROFFCOUNTER
MUTORON
MUTORONDUNCE
MIESIDUNE
NAK

NCCB

NE XT64K
NEXTMDUL
NEXTHMFL

00560
0l
0020
DEBA
0EBF
0001
0005
0009
1073
1695
0006
0C16
1970
1987
197D
120F
0004

1135C
1193
0FDF
1644
1216
1CA9
1670
1174
1045
0060F
1900
2018
cooo
0008
0004
0000
0002
0058
0012
1FD7
005A
1F9C
0003
2007
1FEF
1CAS6
1CAB
1363
1692
1FC9
001>
0C12
1FA3
1F88
1F73

SOURCES

FrrFCZr S P 2 rF 2 <SR R ZE PSP PSS ZFrCe<Cc<Errrzs2z<<zCz

XI0S.A26

e n

1674
1016
1012
1103%
1027

784%

4694

143%
1474

580

4714

5574
32724
32764

5517
1845#

489¢
4623
1743
1676
1314¢#

125
1851
3674
27111
1704
1433
3432»
3507
4322
33034

443%

4424

439%

441%

253¥

T46#
4320

2544
4273

4654
4334
4321

891

384
3770
3801
4307

501%

553%
4298%
4280#
4269%

1008
1024
10290
1394
1031

1029
156
1477%

1478

Example CCP/7iA-86 X105

11094
11054
1402

1111%

13856

2834k

1278

2976
2714
2678#

3699

1437
3620
3585
4338
4293

42175
4268
4274
4286

3804
3795

3819#%

1107 13986

1384

2942 2973 45971 45971 4598

4091¢#

1440#

3624 3627 3725

4346#
42171

4278 4232 4287

4082#%
40844

4608 4516

CCPRL 2.0 v 2

COPYR.GHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, A 93350

SER % CC (oY

Pacce
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CP/7M ASMB6 1.1 SOURCES XIJS.A36 cxample CLCPZn-B6 Xi0S . PAGE 102

NLCB : 0C13 vV 5544
NMLINT 0002 N T40f 753

NOBELL 1143 L 1639 1658#

NOKEY 10CE L 1444 1475 15244 1574

AORES TORE 20CE L 4476 4492% COPY&Q?T©198L19811983
NOSAVE 2078 L 4438 445T# DIGITAL RESEARCH
uusgcuunFLAG 001D L 8596 9014 P.0. BOX 579
NOSSTR 1952 v 2581 2514 !
NOSTACKRESTORE  0D45 L 921 9254 PACIFIC GROVE, CA 93350
NUDACT LONKEY 1069 L 1464 1472# SER, 3+
NUL . 0000 N 4794 2928 - ¥
NUMACTIONKEYS 0006 N 1462 27918

NUMLOCK 0045 N 2782# 2798 _

NUHSEC 1CAL V3658 3666 3690 3715 3719 3870 3902 40734

NUMSTR 1972 v 2623 2625 3260#

NUAVIRCONS 0004 N 534% 552 1300

MVCNS 0C11 V5528 1601 4543

NXTYRACK 1AFS5 L 3714 37123#

ONEBYTELNT 0003 N 741K 1754

OPENNXT ISDE L 26014 2610

OPENVEL 0088 vV 2704# 2598

0S INT 00E0 N T49#

0SSEG 0040 V  245%

0SVERNUM 007C vV 264%

PARALLELWALT 200C L 4503% 4505

PARRET 1652 L 2693 26964

PCUNS 0020 N 352# 353

PDELAY 0080 N 282K 2500 3310

POLSK . 0012 N 348# 349

POISPATCH 008E N  283#

POLEWN 0030 N 3558

POONE 2238 L 4661 4661#

PFK IDTABLE 1681 v 2310#

PELAG 0006 N 3456 346 1254

PHYSRET 1662 L 3713 3785¢

PICEVENPURT 0020 N 777# 916 1050 1159

PIUNSEUT 00206 N 780# 915 1049 1158

PICUDDPORT 0021 N 778 4394

PLLNK 0000 N 341# 342

PLIST 0024 N 3538 2555

PMEM 0016 N 3508 351

PHSGL 2228 L 46548 4666

PNAME 0008 N 346# 347 1239 2558

POLL 0C83 L 702# 2710

POLLTABLE 0C93 vV 699 723#

PORTA 0060 N  805¥

PORTB 0061 N BO06Y¥ 876 8T8 1644 1646

PORTC 0062 N B8OT#

PUS 0C8B L 710  T712#

PPARENT 001 N 351# 352

PPOADR 009C N  2R4#

PPRIOR 0005 N 3448 345

PRINTABLE 10CA L 1518 1520%

G Gl B S Bwa eem s e e e e e e B e e el e Pl
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CP/H ASNES6 1.1

PRANIMSG
PRNSTR

PSH

PSIAT

PTERN
PTHREAD
PULA

PURSIR
PUSER

QLR

RBYTES
RCEND

RDS

RDIL
READMDISK
READSOFLOPPY
READIBL
RELAL
RECALLUOP
RECALMAX
RECALS
REPORY
RESET
RESETFLAL
RESTORL
RETRIES
RETRYLOOP
REIRYMAX
REVDONE
REVSWAP
RGAP

RLIGHT

RLR
RUMPRINTERINT
RUMRESET
RUMRS232INY
ROUHNK
KOWSPERSCRCEN
RRAGHT
RSECIORS
SAVE
SCANCODE
SCANUDONE
SCANTRANS
SCAPSLUCK
SCREENSIZ
SCKREENSSIZE
SCREENSTKUCTADDR
SCREENSTRULTURES
SCROLLDOWN
SCROLLUP
SCIRLO
SCIRLP

2224
196¢
000+
0004
noar
0002
0010
1944
0013
0074
0002
13AC
001¢€
00FF
1980
19C3
1EA9
1893
1841
000A
1CR8
1252
2239
0072
125F
1C87
1846
0005
137F
136C
002A
11FF
0068
0017
0000
0014
127¢
0018
1206
0008
1253
1673
1002
102D
15€E8
0780
03Co0
1828
17F3
13Fé6
13C7
1588
1596

SOURCES

<r

-5
=

rrrrFCcZ2ZrrrrerFZrZrZrRecSrzZrrzZrerRrrReEErCrrZIrzzczeczoz2

1246
2545
34454
343¢%
LB6H#
342¢
347¢
25817
3494
2594
33454
38364
51G#
33484
3505#
3520%
3503
3131
37724
37171
371711
1902¢
1434
46717
1921#
3773
37744
37175
2140
2150#
33474
18314
2564
1454
4678
1474
1943
1295%
1681
33464
1907#%
1432
1522
1405
2606
1297#
ST5
1618
30724
1897
1748
2565
2566

XIDS.A86

4547
2545

344

1256
343
348

32494
350

3766

2930
3769
4103
4096
40964
3824%
3783
40%6¥%
37182

46T71#
4689#
3004
37719
3780
4035#
2160#
2172
3768
2997
1236

4683%
758
1945%
12917
1837
3761
3003
1473
1530#%
14254
2612#
1300
1300#
2434
4529
2080
2098
2568%
2569

Exampla CCP/A-35 X.)S

46514
32554

1255

40917

4038%

4037k

2170

1248

1742 1747 1864 1896
18394

g

1555 2768%

1305 1810 1999 2431
2444 3114%

2300#
2265

2571%

COPYRIGHT © 1981, 1582, 1983
DIGITAL RESEARCH
P.0. BGX 579
PACIFIC GROVE, CA 93350

SER. #

1942 2078 2097 2100

2449 4541

PaGE
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CP/M ASMBS 1.1 SOURCES ATUS.AB6 Example CLP/n-B6 X{15 PAGE 106

SCTRLS 1578 L 25634

SDiSPLAY 161F L 2630 26364

SDLOOP 1630 L 2646H% 2649

SELFLAG 0002 &  464%# 898

SECTOR 000A V 3434# 3540 3616 3667 3693 13723 3867

SECTURSPERTRACK 0008 N 3296% 3297 3617 4052

SELK 18AF L 3775 38404 ;

SLLRET 1580 L 3471 34158 COPYRIGHT © 1981, 1982, 1983

SENSEINTERRUPT  1C37 L 3337 3878 39324 DIGITAL RESEARCH

SEVFLAG 0C6B L 651# 871 893 905 1030 1147 P. 0. BOX 579

SEIPHYSIUCALCURSD 1444 L 1734 1773 1823 1842 1356 1471 1885 1930 1957 2087 . :
23588 2465 PACIFIC GROVE, CA 93950

SEIR 1471 L 2396 2400#

SETUPLS 1461 L 1661 1809 1971 1994 2014 2036 2059 2113 2275 2309 SER. #
2384 ¢

SEJUPINTERRUPTS 2018 L 4392#

SETUPVIDED 2062 L 4510%

SEXIT 1637 L 2518 2530 2652#

SGLTOPENVEC 1500 L 25924

SHETBIT 0002 N 1488 1494 2783# 2803 2304

SHFTLEFT 002A N 2778# 2196

SHFTRIGHT 0036 N 2773% 2795

SHI 000F W 4944 2918

SHLFTTABLE 16E9 L 1490 1497 28834

S1DEOK 18BE L 3859#

SIGND 21AD V  4605#

SIGNMDISK 21FC V. 4325 4624%

SLGNMDSIZEQ 221E V4335 4341 4631#

SIGNMDSTZEL 221F Vv 4328 4336 4342 46324

SIGNMEN 21FT V4229 4623#

SLGNGN 2151 V4546  4590#

S1GNSP 2103 Vv 4516#

sL1 0COC N S41# 543

SL10 0ECO N 11234 1125

sL11 0FOB N 1178% 1180

SL12 OF6A N 1215F 1217

sL13 0FBO N 1269%# 1271

SL14 OFE3 N 1349# 1351

SL15 1673 N 27648 2766

SL16 1991 N 3453f 3455

SL17 1C8T N 4031¥ 4033

SL18 1F4T N 42108 4212

sL19 212D N 458G% 4582

sL2 0C3D N 591%# 593

sL20 2224 N 4646F 4645

SL3 O0C4F N 624F 626

SL4 0C68 N  646F 643

SLS 0C93 N T719f 7121

SL6 0C9F N 319¢ 821

sL7 0052 N 939% 942

SL8 0DBS N  984# 985

SLY DE3C N 10704 1072

SMODE 15A0 L 2572 25714
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CP/M ASME6 1,1 STURCE: XTGS.ABé Exampla CCP/a-86 XTIy Filoc 104

SMOVMODE 15CE L 2582 2984 2586 2589%

SMSGCAPSLOCK 191F V2517 32364

SMSGLNUM 18F2 vV 2550 32184

SMSGCON 18EA V2539 32174

SMSGCTRLU 190F Vv 3227#

SMSGCTRLP 1910 V2573 3229%

SMSGUTRLPNUM 1912 v 2575 32314

SMSGCTKLS 190D V2566 2570 3226%

SNSGMODE 18F4 Vv 2578 32204

SMSGNUMLUCK 1928 v 2624 32384

SMSGUPENVEC 1906 Vv 2599 3224%

SHSGPD 18FD V2559 3222#

SMSGPNUM 191D vV 2557 3234%

SMSGPRN 1915 V2544 32334

SMSGWRAP 1930 v 2632 32404

SNOPD 1576 L 2554 25624 T

SNORM 1525 L 2509 25264 _ 2,

SNURNOK 1532 L 2513 2528 2531# COPY&GB‘9‘985‘33

SNUMLUCK 1601 L 2615 26214 DIGITAL RESTARCH

su nggi N 493i 2946 P. 0. BX 579

SOH 0001 N 48 941

SUPENNXT 1567 L 2603 2607¢# PACIFIC GROVE, LA 93390

SOMN 14F8 L 2499 2505#

SPcCIALCHARTAB 1791 v 1624 2972% SER. ##

SPECIALFUNCTAB 1796 V 1625 297u4

SPECIALKEY 1000 L 1502 1527#

SPRET 1460 L 2369 23814

SPRT 1623 L 2525 26394 .

SPT 0000 N 34444

sS SREG v 833 836 922 995 998 1054 1134 1136 1163

SSU 17TF3 Vv 3074% 3114 3128

ss1 1801 v 3084# 3115

Ss2 180F V3094 3116

$S3 181D vV 3104% 3117

SSATTRIBUTE 000C N 1665 2152 2159 2180 2190 2199 2208 3057# 3058

SSCOLUMN 0009 N 1671 1730 1760 1763 1769 1827 1836 1341 1850 1855
1955 2044 2063 2083 2120 2351 30534

SSCURSOR 0000 N 1659 1732 1757 1772 1825 1840 1854 1869 1883 1915
1929 1974 1996 2061 2085 2114 2354 2370 3047 3048

SSESCAPE 0004 N 1619 1790 1794 1938 1944 1947 1959 3049% 3050

SSLEN 000E N 3059# 4542

SSMCAPSLUCK 0020 N 1503 2615 2808 3069#

SSHLOG 0008 N 30674

SSHNUCUKSOR 0004 N 2217 2227 2451 30664

SSHNOWRAP 0002 N 1673 1766 2247 2257 2629 3065#

SSHNUMLOCK 0010 N 1486 2622 2807 3068#

SSHODE 000D § 1486 1503 1569 1673 1766 2145 21471 2169 2171 2217
2227 2241 2257 2451 2614 3058% 3059

SSMREVERSE 0001 N 2145 2147 2169 2171 3063¢%

SSULDCULUMN 0008 N 3056#

SSULUCURSOR 0002 N 1916 1928 3048# 3049

SSULDRON 0008 N 30554

SSOLDXY 000A N 1914 1926 3054# 3055 3056 3057



CP/M ASMES 1.1

SSPECIAL
SSPECIALUK
SSROW

SSSCREENSEG
SSTEPINTY
SSXY
STATUSMSGSTART
STEND
STSLOCKED
SISSPECIAL
STX

suss
SUPERVISOR
SUPLERVISURO
SUPERVISORS
SUPIF

SUPMOD

SWALY

SWDONE
SHNOCURSUR
SWRAP

SYN

SYSDAT
SYSDISK

TUNT
TEMPDISK
TESTFORALT
TESTFORKEYPAD
TESTFORMDISK
TESTFURSHIFY
THROKRY

T1CK
TICKCOUNTER
TILKFLAG
TLCKLINT
TLCKSPERSECOND
TICKSSEC
TIMEROREG
TIMERLI000HZ
TYMERIREG
TIMEK2REG
TLHER6UHZ
TIMERCHANNEL
TIMERCMDREG
INOSWLTCH
TODDAY
TODHOUR
TODMIN
TODSEC
TUGGLEACTION
TRACK
TRACKMCNT

SJURCE:

1508
1518
0008

0006
0001
00ns
18EA
13F9
13€3
1869
0002
0014
0cos
ocos
0C0A
0C71
0000
14E4
1408
14D8
1610
0016
0C06
0048
0D64
0050
10BF
1082
1£9C
1098
0072
0coc
0D53
0001
0008
003C
oc oD
0040
0533
0041
0042
4DAC
ooco
0043
0CBsC
D07E
0080
0081
0082
10€C
oooC
1CA2

L
L

i

C K r@K <SS Zr22ZIi2CZLZzZL<C<SNFrrrae<e<s<Szr-rrrifrfe<eczZz<s<rae<cazs

XT11S.A436

2511
2516
1742
2039
23938
1394
1913
2533
38771#
2491
2512
4R14
506#%
539
537¢
5364
657
2418
2495¢%
2460
2458
2622
502%
5304
2498
831
251#%
1504
1480
42924
1485
2584
S461#
895
4634
1424
5458
548#
193#%
7199¢#
1944%
795#
198%
71854
7964
832
265#
2664
267#
2684
1556
3433%
3630

25144
2529
17638
20117
24732
152
1927
26317

2654
2515
29646
2945
681
539

669#

2504
24634
24614
26234
2946
830

839

1506
1484 ¢

1487

902
897
904
155
548
4407
4413

4414
44006

4412
833#

1566¢
3536
3659

ixampls CCP/#-80

1825
2096
2452

2099
3216¥

32044
2521

115

836
920

1510

1493¢

9454

897

4409

4415

3721
3693

1864 1470
2100 2347
3050# 3051
2102 3051#%
2527  3209%
1259 2502
995 998
972#

1512 15154
945 3809

3848

3713 4071#

Pt e e E—

PLhz 198

1946 <017

X105

1875 1544 1493
3us2§ 3052

45132

3052 3654

3812

1133 1136 1232

COPYRIGHT © 1981, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX §79
PACIFIC GROVE, CA 93950

SER. #

3686 4474
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CP/M ASMBE 1.1

TRACKSPERDISK
FRANSLATLE
IRANSTABLE
TRUE

1SECONDS
UNEXMSG
UNLXMSGPD
UNOTD

up
UPDATESTATUS
UPWITHSCROLL
us
VALIDKEY
VERS1ON
VIDEOLNIT
VIDECGINITL
VIDEOOK+
VIDEOON

vl
WATTFLAG
wRLTEMDISK
WRLITESDFLOPPY
WRLTETBL
WRPSIR
XANDY
XTUSFUNCS
XLy

XLio

XL11

X0FF

XON

XyYcoL
XYERR
XYROW
XYSETCOL

0028
1012
0C3a
FFFF

009u
0FPO
OF3L
0iF7¢
1230
14€0
1241
001F
104kt
0078
2119
2116
0021
0029
0008
0Cér
1A00
1A13
1ECH9
1979
126D
000c
0000
0000
0000
0013
0011
1287
1298
1273
128F

SJURCE:

<

-
-

rereFrFzZZZIIZZrRS<Srrrzeszrrerz2rrrr<cs

32344
1482
5804
4504%
4427
2944
1245
1235
1223
1874 #
1570
1888#
511%
1442
2614
4514
4562%
1333%
133¢¥%
4904
660#%
35344
3600#
3582
2631
1933
613
34424
4119
4130
5154
514#
1947
1944
1938
1952

XTdS.435%

3294
1434

881
4475

12734
1240
12304
1894
2248
21002
2932
1458F

4552¢%
4567

4570
2942
1387
4113
4106
4100#
2633
3004
628¢

4184 %
418¢6#

1949¢#
1950 #
1940#
1954%

Example CCP/7H-36 X115

1491 1495 14993

1227 1384 2456 2496 2515

2521

1275%

3000

2258 2475%

1649 3835 13875 3926
4107

3262#

4186

2527 3614

COPYR.GHT @ 1981, 1982, 1983
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, LA 93350

SER. #

PEGL

107






