CP/M ASMB6 1.1 SOURCE: LDANLAZS CCP/H-86 Loader Projram and ti Past 1
1
2 title “LCP/H-85 Loada2r Proyram and 31057
3 P E S EEFEE S FCE SRR UF S FB I ISR FCE IS PR B R EF OSSR EEFHE &
4 ; The Loader consists of the three modulesi
5 H Loader BDOS (the file L3D03,HB6)y the Losier
6 H Program and the Loiader 310S. This
7 H module contains both the Loaaer Progranm
8 H and the Loader BINS.
9 H
10 H The Loader resides in sectors 2-8 on the first track
11 H of an TBM PC floppy diskettes The Loader is
12 H is brouyght 1into mezory by the doot Sector «hich
13 H resides in sector 1 of track 0. The fBoot Sector
14 ; is brought into mamory by the I8K PC”s RO&
15 H monitor.
16 H
17 H Tha Loader Program opens the file “CCPN.SYS® using tna y
18 H Loader BDDS and Loader BIO0S, CCD/IM’%(S 2.0 V. A
19 ; and then reads it into memorye. The DS register is set COPYmGHTc>l98L19811933
20 : to the start of the CCPM DATA areas and a JNPF to the
21 ; first byte of the CCPM cude is executed. DIGITAL RESEARCH
g : The first 128 byt r f the CCPM.SYS fila i haader P.0. BOX 579
v e S yte recora o e . £ L | auyde
24 ; with the following forpats PACIFIC GROVE, CA 93950
25 H -
26 H e il e T B e S Sl et SER. # cC [CV{
27 H ITYPEI LEN | nGS i HIN l MAX 1
28 ; D e R e S o S e et Rttt §
29 H
30 H type rb 1 +seg type
31 H len rw 1 slength
32 H abs dw 1 sabsolute segment addrass for LOAOLR
33 H min rw 1 sminimum men
34 ; nax re 1 tmax mem needed
35 H
36 H The code is expected first and then the adata within CCPY.SYS
317 H This header record is constructed automatically by the
38 H GENCCPHM utility. See the variables declared at “SECL1:”
39 H where the first sector of CCPN.SYS will ba reade.
40 H
41 H Loader may be read intu any sagment by the Joot
42 H Sector that does not overlap the area of memory
43 ; the system image in CCPN.SYS will occupye.
44 3
45 PEEEETEFESEE BRI EEI SR CEFEEFESI TSN ESEASEF SRk Sk &
46
417 0000 false equ 0
48 FFFF true equ not false
49
50 0000 cr © equ 0dh
51 000A 1f equ Oah
52

53 0000 ldbdos_offset equ 0000+ soffset of Loader BDOS



CP/M ASMB6 1.1 SIURCE: LOAD.AYE CCP/4-86 Loader Prciran and i Prut 2

54

5% 0900 ldr_offset equ 0500h taffset of Loader 5105

26

57 0001 codatype equ 1 s code type L#D heudar

58 0002 dztatype equ ¢ s data type CiD header

59

60 ¢ 2dos function nuambers

61

62 000¢ seldskf equ 14

63 000F ' openf equ 15 "
64 0014 readsf equ 20 COPYRIGHT © 1981, lng' 1383
65 0014 setdaat equ 26 DIGITAL RESEARCH
66 0020 setuserf equ 32

67 002C setmyltcntf equ 44 P.O.BOX5?9
68 0033 setdmabf 2qu 51 PACIFIC GROVE, CA 93950
69

10 SER. #
71 SESEEREEEESEFERSBRESEE S IR I IR SRS ESFSEIRRKI KR F R LR SR E &

12 HE

13 4 CCPMLDR starts here

74 s &

75 SEEIFEF SRR R SRS ERE IR R SRR SRR RIS SRR E SR 6T S Kk 2 &

16

17 cseg

78 org ldr_offset

79

80 0900 E96303 0C66 jmp dinit

81 0903 EJDT00 090D jmp entry

82 0906 £90100 09047 jmp loadp

83 °

84 0909 00 ldusr db 0 sload usar is 0

85

86

87 loadp3 % loader entry froa BODS init

88 [ atudadated

89 H entry? CH = boot user number

90 H CL = boot disk nuymber

91 H DSsESsSS = CS

92

93 090A BAS40D mov dxgoffset sfgnon

94 090D E8BBOO 09C8 call msg ’

95

96 0910 2EB8A160909 nov dl,ldusr

97 0915 B120CDEO mov clssetuserf | int 224 sset user number

98

99 0919 BAC70D mov dxsoffset ccpmfch

100 091C B1OFCDED mov clsopenf | int 224 sopen CCPH,SYS file

101 0920 3CFFT7506 092A cmp aly255 1 jne perr sinsure good file

102 0924 BA6BOD mov dxgoffset nofile

103 0927 E97500 099F jmp stop

104 perrs

10% 092A 8CDA mov dxgsds

106 092C B133CDED - mov clysetdmabf § int 224 tset DMA segment address
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CP/M ASMBS 1.1

107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

128

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

147
144
149
150
151
152
153
154
155

157
158
159

0930
0933

0937
0939

093D
0940

0944
0947
094A
094D
0950
0953
095%6
0959

095¢C
095F
0963
0966
096k

096L
096F
0973
0976
097a
0978
097r
0983
0987

SOURCE:

BAEBOD
BI11ACDED

8201
b12CCDEO

BACTOD
B114CDEO

8A9COD
£88100
A1EBOD
c85400
BAB0OD
E87500
AlF40D
E84800

8AB0OO
B12CCDEO
840000
B11ACDED
8B16EB0D

52
B133CDEO
BACTOD
B114CDEO
5A
81C20004
3C01740a
3C0074K7
BAB30D

L0AD .36

mov dxj,offset

CCP/M8-86 Loader Projras and &7

sacl

mov clysetdmaf | int 224

mov dl.]

aov clysetmultentf |}

mov dxsoffset
aov clyreadsf

jnz badhdr

jnz badhdr

mov axscldseqg

add axjyclen

cmp axsdldseg

add axsdlen |

ja hdrok
badhdr?

jmp stop

®L WE WL B Wi WS 0SB we B W we OO

hdroks
mov dxsoffset
call msg
mov axgcldseg
call phex
mov dxsoffset
call msg
mov axgdldseg
call phex

09C3
0944
09C8
09A4

mov dxp 128

int 224

ccpmtfch
! int 224

cmp ctypeycodetype

cmp dtypepdatatype

I jnz badhdr
cmp axscldseg

/

mov dxsoffset rerr

csegient

dseqment

nov clpysetmultcentf | int 224

mov dxs0

mov clysetdmaf |

mov dxscldseg
raaditls
push dx

int 224

mov clygsetdmabf | int 224
nov dxsoffset ccpmfcb

mov clyreadsf
pop dx
add dxs;8%128

1 int 224

093D - cmp aly0lH 1 je done
096E cmp al,0 1 je readitl
mov dxsoffset rerr

iset DA offset address

iset Huylti-sector count t»

read first record

we

the following
“commented out"™ coda
can Le used to
perform error chacking

.t 0t e ws

¢ code should be first
s then datga

code abs + code lenjth
should ve = to duta ibs

.. we

+ check for wrup around

put memory map on consola

-

 print bise code secjment

-

print base data segjaent

set DMA offset to 0
initial DAA segnent

save dm3 seyment
set DML seyment for disk

next 123 sector read
restore uma sejment
increment dma seyment
check for cOF

check for good writa
print RZAD ERROR message

s @s wo o ws Wi

PAGE 3

COPYR.GHT @ 1581. 1982, 1383
DIGITAL RESEARCH
P.0. BOX 579
PACIFIC GROVE, LA 93350

SER. #

set multi-scector count to 128




CP/H ASMB6 1.1

160
161
162
163
164
165
166
167
168
169
170
111
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

212

—

098A
0980
0990

0996
0994

099¢
09A2

0974

09A7
0949
0948
09AL
0980
0984

0985
0989
0988
098D
098F
09C1

09C3
09C5

09C8

09CH

SOURCE:

£91200
L8380N
C706E90D0000

8EIEF40D
¢EFF2EE90D

£82900

FAF 4

890404

03C0
5150
EB0700
5859
FECDT5F3
c3

240F3C09
1704
0430
£802
0437
8ADO

8ACH
£92900

BAC40D

86804

LOaNLABE

M99 F

69C8

09CH

0585

09A7

098F

09C1

09F1

CCPp/H-86 Loader Projran

jmp stop
dones
call pcrlf

mov clen,0

mov dsydldseg
jmpf csidword ptr clen

IESREERUREFFREFEFIF R KK E ST RS ET K
HE

HE 3 subroutines

¥

SFEFEEF RS SRR ISR EE RSB HE 254 %

stops
;————
call msg
cli § hlt
phex3?
$-——
mov cxpy0404h
lhex3
rol axscl
push cx 1 push ax
call pnib
pop ax | pop cx
dec ch ! jnz lhax
ret
pnibs
and al,0fh 1 cmp al,9
ja ploD
add al,y,“0°
jmps prn
pl0:2 add aly,“a"-10
prn? aov dlsal
putchar:
g
mov clydl
jmp io_conout
pcrlfs
; -----
mov dxsoffset crilf
msgs
; -
mov bxpdx
msgls

and

L

PAGE 4

and & crlf

-

set CCPA offset to O

s LCP/M data segment
? leap to CCPH initializdqtion

COPYRIGHT o 1981, 1982, 1983
DIGITAL RESEARCH
F.0. BOX 579
PACIFIC GROVE, CA 93350

SER. #

siprint & hex characters from ax

4 in both CH and CL

e

rotate left 4

save crucial registers

print hex nibble

restore registers /
and loop four tines

sprint low nibble in AL as hex char

sabove 9 ?
sdigit

ichar a-e

iprint carriage return,; line feed

sprint msy startiny at dx until §

s e s e e e S

]

ey



CP/M ASHB6 1.1 SDURCE: LDADL.ABA CCP/M-86 Loader Proqgraim and bl PAGL P

213

214 09CD bAl7 mov dlysLbx)

21% D9CF 80NFA247408 09DC cmp dle %7 1 je msa2

216 09D4 53 push bx

217 09D5 £8:3FF n9C 3 call putchar

218 09D8 58 pop bx

219 0909 43 inc bx

220 09DA ERF1 09COD imps ms3l

221 msyg23

222 030 €3 ret COPYRIGHT © 1981, 1582, 1983

2: . o0
DIGITAL RESEARCH

P.0. B2X 579

PACIFIC GROVE, “A 93350
SER. #




CP/M ASMBS 1.1 SIURCE: LOANLAZS CCP/41-85 Loader Proaram and LT P AGE 5

224

225 aject

226 R i i i I R I T T R O Y S R S e Y I 1221181
221 s ¥

228 3 ¥

229 HE3 LU AaDdER

230 P ¥ .

231 ¥ RTINS -86. COPYRIGHT ® 1981, 1982, 1983
Pt . = , DIGITAL RESEARCH
234 , T CP/4-86 3.0 or Loncurrent CP/#-86 2.0 . P.0. BOX 579
235 HE 4 . .

236 3 Boot Loadaer I/0 Systen - PAC'HC GROVE' CA 93950
237 HEd for the %

238 i * IbM Personal Computer SER. #

239 HE

240 H Copyrignt (c) 1982

241 ] Digital Research, Inc.

242 HE 3 box 579, Pacific Grove

243 H Californias 93950

244 R

245 H (Permission is hereby granted to use or

246 HE abstract the following program in the

247 3 iapl2mentation of Concurrent LP/M-86,

248 HE ) CP/My MP/M or CP/lHiet for the H086 or B0BS

249 HEJ micro-processor.)

250 ¥

251 IR R I R R R e e e R 1
252 ]

253 HE S Reglster usage for BIOS interface routiness:

254 HE )

25%% 3 Entrys AL = function # (in entry)

256 HE S CX = entry parameter

257 HE DX = entry parameter

258 HE 3 DS = LOBDOS data segment

259 H

260 HL ) exits AX = return

261 HES BX = AX (in exit)

262 HE S ALL SEGHENI REGISTERS PRESERVED:

263 S CS59DS9ES9SS must be presarved thouyh call !
264 HR )
265 3 Notes: flag set ana the far jump to the dispatcher are

266 i ¥ the only legal Operating System “antry" points

267 ¥ for an interrupt routine)

268 3

269 ¥ changes nave baan made in the

270 H register conventions fron

211 ¥ the CP/N-B6 RAI0S and the MP/N-86 R/0S.

212 HE

213 SESEEFSHEEREREE RO R E R R AR E ISR A G AT AR SRR IR KT S K G S H G R AFFS XK S ok k4
274

2715 SESEEEERREEE RS SRR E SRS TR A G S SR TR R A SRR E RS G R E AR kS b XS X PR S bR I F o b b SR bbb k&
276 s ¥ *




CP/M ASMB6 1.1 SOJURCE: LNOAD."E6 CCP/4-85 Loader Program anc¢ 7 PLGL 4
277 )
218 HE £8M PC SUFTWAR: LNHTERRUFT STRUCTURC ¥
2719 HES :
280 R R R I P R I R LR P Y
281
282 0008 tick_interrupt wqu 08h
283 0009 beyboard_interrupt equ 09h
284 000E disk_interrupt equ 0Ch
285 00EO os_interrupt equ 224 sloader LDIS antry
286 00c1 debugger_interrupt equ 245 sdebuger entry to 0.5
287
248 PFISFSFHACEFF SR DR E R R I B ISR H SRR VSRR SRS E R A FU RV R AR F SSRGS XS LG v o w A G T E XL 5%
249 HE ¥
290 HE LNTERFACE TO LOADER 80DO0S &
291 H &
292 T R R I R R T T R T e X R R 2
293
294
295
296 sarrive here from Jn? at - -
297 $03H in GI0S code segment COPYR GHT © 1981, 1982, 1983
2oy DIGITAL RESEARCH
300 : entry: AL = function number P. 0. BOX 579
301 H CXy DX parameters ‘ .
302 : exit: AKX = BX o maturm PACIFIC GROVE, CA 93950
303 H ALL SEGHMENT REGISTLRS PRESERVED? SER. #
304 3 CSsDSHES,SS aust be preserveu though call ’
305
306 H Note: no alteration of stack is allowed during entry excest
* 307 H for the return address caused by the “call function_tablafax 1"
308 H instruction.
309
310 0900 FC cld iset the direction flay
311 09Dt 32:t4 xor ahjgah
312 09EO0 DOEO shl al,l imultiply by 2
313 09€2 8808 mov bxgax sput in indirect reqgister
314 09E4 FFI9T7CSOC call function_tablelfDxl] tho range checking nezdecd
315 09E8 8€DSB mov bxsax sonly called by loader BDJS
316 09EA (B8 retf treturn to loader 4DOS
317
318 io_rets
319 09EB (3 ret
320
321 Hiteiet
322 i_disks
323 fm—————
324 09EC 8020 mov alspic_nseoi tsignal encd of interryot
325 09EL €620 out pic_even_port,al sto 8259
326 09F0 CF iret thote ye destroyed AL
321
328 3=========

329 fo_conouts



CP/M ASMB6 1.1 SJURCE: LDAG.ABG CCP/1-86 Loader Progran znd o7 PACE 8

330

331 $=========

332 H entry? CL = charz2cter to oculput

333 H DL = device nuaher

334 H exits None '
335 ; ALL SEGHENT REGISTzRS PRLSLRVEC: COPYRIGHT © 1981, 1982, 1983
336 H CS9DS9ES,35 nust bLe preserved though call D“HTALRESEARCH
337

338 3 Put character in screen and update cursor position P'O'BOX5]9
339 H 83X = screen structure PACH:IC GROVE, LA93950
340

341  09F1 BHBE1OC mov bxsoffset ssd SER. #
342 09F4 8B3F aov disss_cursoritbxl tcursor offset in bytes

343 09F6 B80F90D cmp clycr

344 09FY9 7423 0AlE je carriage_return

345 09FB 80F90A cmp clylf

346 09FE 74238 0A28 je linefeed

347 0A00 06 push es

348 0AO01 B800BO mov axsbw_video_seg

349 0A04 BECD mOvV eSsax ssegment of foreground screan

350 0AO06 8AL1 maov alycl

351 0A08 L4017 mov ahs0Th sdefault attribute

352 0AOA A8 stosw supdate and don”t touch the cttribute
353 0AOB 07 pop es $01 increaented Ly 2

354 OAOC BO7TFO74F cmp ss_colymnlbxlycolumns_per_screen - 1

355 0”10 7506 0Al8 jne inc_col

356 0A12 £809300 DAlE call carriage_return

357 0A1Y E91000 0A28 jmp line_feed

358 inc_col?

359 0A18 FE4T07 inc ss_columnCbx] i0I = next data, attrioute

360 0Alb 893F mov ss_cursorlbxlydi isave hew cursor position

361 0A1D C3 ret

362

363 H il Sttt

364 carriage_retuyrns

365 e el b bl g

366 H entrys BX = screen structure

361 H exits BX preserved '

368

369 0AlE 3302 xor dxgdx $AX = 0

370 0A20 865707 xchg dlsss_columnCbx] $set cursor position to beqjining of
371 0A23 D1E2 shl dxsl stimes 2 for duta and attribute

372 0A25 2917 ’ sub ss_cursorfbxl,dx : sset new cursor position

3713 0A27 C3 ret

374

375 -

376 line_feed:

377 fm—mmm—————

378 H entrys 08X = scraen structure

379 H exits 8X preserved

380

381 H This routine assumes the loader will never

382 H need to scroll the screen



CP/X ASM86 1.1 SOUKCE: LDAD,AGE CCP/4-86 Loader Projram and #IJ PAue 9
383
384
385 0A28 FE4TO6 inc ss_rowlbx1
386 0A28 810740060 add ss_cursorluxlycoluwnhs_per_screen*?2
387 0A2+ C3 ret
388
389
330 S FEE N R R R R R P F TR R E R R S S P F A S FFF B I A BFF S AT E AR FE XX T HA K2 LS 2S5 528848
391 & ' ¥ N
392 s 6845 CRT CONTRNOLLLR PORT anD LONAAND EQUATES ¥
393 ] *
394 HE T T Ry R P 2 3 I I IS T TIE TS R P T T RFTE RN R Ry
395
396
397 H The IBM PC°s monochrome memory mapped video display bLegins
398 H at paragraph 08B000H. 4t represents a screen 80 X ¢5.
399 ; Each video charactar requires a word value, the low byte
400 H is the ASCII code (characters codes » 12t are also displayed)
401 H and the high byte is an attribute bytes The 25th lina
402 H is reserved by this 3T1)S as a status line.
403
404
405 03B4 bw_card equ 003b4h
406
407 0023 video_on aqu 00029h COPYMGHT©198L19821983
208 0021 video_off equ 000621h DIGITAL RESEARCH
09
410 000A cuyrsor_start aqu 10 P.0. BOX 579
411 000b cursor_end equ 11 PACIFIC GROVE, CA 93950
412 000C display_start_hi equ 12
413 000D display_start_lon equ 13 SER. #
414 000t cursor_hi equ 14
415 000F cursor_low equ 15
416 0010 light_pen_hi equ 16
417 0011 light _pen_low equ 17
418
419
420 SESEEFEEERF SRR F R RI RS RS R F S F R R PR E R K E R R TR TR C S S I XS P H S E S 206 F R G T EE
421 HE ¥
422 He g SCREEN PARAMETERS ¥
423 PE3 ¥
424 FESEFIRF RS EBF SRR SR EIFE XD SA DR EF LRSS R SIS X GREHA X FE S ST H &S
425
426 0018 rows_per_screen aqu 24
427 0050 columns_per_screen equ 80
428 0780 screen_siz agu rows_per_screen ¥ columns_per_scraen
429 tin words
430 8000 bw_video_seg equ 0b000h ssegmnent addrass of
431 sstart of video ram
432 0F00 bw_video_status_line aqu scraen_sliz * 2 -
433 sbyte offset of status line
434

435 FEFTEETIFENEEFETEEESE KX H S SFEETFREERETHEFFEFIFREREEFETE 4 K5 uGFH&&



CP/M ASNE6 1.1
436
4317
438
439
440
441
442
443
444
445
446
4417
448
449
450
451 0000
452 0002
453 0004
454 0006
455 0007
456
457
458
459
460
461
462
463
464
465
466 0000
467 0001
468 0002
469 0003
470 0004
471 0005
472 0006
413 0007
474 noos
4715 0008
416 0009
477 N00A
478 0008
479 0o0o0C
480 000D
481 0000
482 000F
483
484 0080
485 0081
486 0082
487
488

SOURCE:

LOAD A4S

bytes 2 and 3 in the video RAHW or

a background screen”s

CCP/H-86 Loader Prograaw and i PACL ic
¥ %
] SCREEN STRUCTURES &
HE 3 ¥ -
R i1 il R L LT T N P T T CUPY&GH16198L19821983
IGITAL RESEARCH
H Each virtual console has a structure of the following D
H format assoclateu with it. (5SS = Screen Structure) P-0~BOXS79
H The data in this structure is dependent.un ?he.type of screen PACWK)GROVE,CA939HI
H supported and any escape sequence handlinj in io_conout,
H Note3 sSS_cursory Ss_rows Ss_column are relative to 0 and arce 4 SER #
H word pointers, i.eey if ss_cursor is 1 than it refars to
H
H

gata aredae

ss_cursor equ word ptr 0

ss_escape equ word ptr s

ss_screen_seg equ word ptr s

S$S_rou equ byte ptr s

ss_colyun cqu byte ptr s
0ISK I70

s we

$paints at data/Zattriu
s_cyrsor #+ word tzs5Cave routine to return to
s_escape + word 2data for screen Llmaye
s_screen_sen + word icurrent row
s_rowm ¢ byte scurrent col

23 I R 2 R e e R S S A S 2

s x &
HE 4 8237 DIRECT MEMORY ACCESS CONTROLLER PORT AND COAMANDS ¥
i ¥ *

I R S s R R R R R R S R 2

FEFEFEFEEEFXIFEFFFREFFEEETEETEYE

dma_c0_address equ 000h 8237 channel 0 address ]
dma_c0_count equ 001h 28237 channel 0 transfer count oy
dma_cl_address edqu 002h $8237 channel 1 address rw
dwa_cl_count aqu 003h #8237 channel 1 transfer count rw
dma_c2_address aqu 004h $8237 channel 2 address rw
daa_c2_caunt equ 005h 28237 channel 2 transfer count rw
dma_c3_address equ 006h 33237 channel 3 address ]
dma_c3_count equ 007h +8237 channel 3 transfer count ru
dma_stat_reg equ 008h +8237 status register ro
dma_cmd_reg equ dma_stat_reg 38237 command register Ho
dma_requ_reg equ dma_stat_regtl 38237 softsare dna request w0
dma_bmsk_reg equ dma_stat_reg+2 38237 binary channel mask Wo
dma_mode_reg equ dma_stat_reg+3 $8237 mode register NO
dma_cbpf equ dma_stat_regt4 38237 clear byte pointer f/f WO
dma_temp_req equ dma_stat_reg+5 $8237 temporary register ro
ama_clear equ dma_stat_re3+5 38237 master clear wo
dma_mask_reg equ ama_stat_reg+l 38237 linear channel gpask w0
dma_page_cl equ 080h talé to a20 for channel 1

ama_page_fFfdc aqu 081h 2alé to a20 for channel 2

dma_page_c3 equ 082Zh ’a

p—_— P — , _ N

16 to a20 for channel 3




CPsM ASMB6 1.1 SOURCE: LOARD.A3ZS CCP/H-86 Loader ?Pronran and 11 PAGL 11
489
490 H The followiny lavels d42fin2 single pode, address incre.ent
491 H auto-initialization disavle, read or write using channal 2
492
493 004A dma_mode_write_fdc e1u Q10010100
494 0046 dma_mode_read_fdc 2qu 010001100
495
496 0002 dma_bmsk_fdc aqu 0000G010u ininary channal mask for disk
497
498
499 H DMA channel assignaments
500
501 schannel 0 dynamic memory refrash
502 ichannel 1
503 schannel 2 floppy disk controller
504 sichannel 3 .
505
506
507 I R T N R T S T R Y]
508 ¥ ¥
509 HE FLOPPY DISK DRIVER EQUATES &
510 HE [
511 I IR T T I E E E R TR IS I R T R R TR I SR T PR T E R L R T Ty
512
513
514 H The following equatas are set to the size of a double densfity,
515 H single sided 5 & 174" floppye. ¢
516 v COPYRIGHT © 1981, 1982, 1983
517 0200 bytes_per_sector equ 512 DIGITAL RESEARCH
518 0008 sectors_per_track equ 8 31 to 8 P.0. BOX 579
519 1000 bytes_per_track edqy sectors_per_track % bytes_per_sector e N
520 0028 tracks_per_disk equ 40 ;0 to 39 PACIFIC GROVE, CA 93950
521 8000 bytes_per_di sk aqu tracks_per_disk # bytes_per_track
522 SER. #
523 '
524 H The following equates are tor the INTEL 8272 Floppy Disk
525 H Controller.
526
527 03F4 fdc_stat equ 03f4h istatus port for the disk controller
528 03F5s fdc_data equ fdc_stat+l tidata port for tha disk controller
529 03F2 fdc_port equ 03flh sall bits clear 21 channz21 reset
530
531 37T 6543210
532 HS I O T O I I W
533 3 O O I I I
534 s 11 111 drive sealect 00=as0l=by10=c,ll=4d
535 s 111 1 fdc reset#
536 sl 1 I | int & diwnarq enable
537 id c b a motor on .
538
539 0006C fdc_on equ 0000110CDL imask to keep tha 3272 unraset
540 00FC fdc_no_motor equ 111111000L tmask for no motors

541 0066 fdc_read_cnd equ 01100110b smfmy, skip deleted data, read
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542
543
Y44
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
56%
566
567
568
569
570
571
572
573
574
579
576
571
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594

0045
004D
000F
0007
0008
0003

0080

00CF
0003

0002
0008
0034
00ES

0002
0008
002A
00FF

SOURCE: LDADSOYS CCP/M=-86 Loader Projraa and o Phve 12

fdc_write_cmd equ 01600101 L imimy, write

fdc_format_cmd equ 01001101 iatmy Tormat

fdc_seek_cad equ 00u01l1l1to iseek

fdc_recal_cmd equ 00090111b ihome to track 0

fdc_si_cad equ 000910000 isense interupt status

fdc_spec_cad equ 6000001 1b sspecify

fdc_ready equ 1L0000000u smask tor transfer ready

fdc_sbec_1 equ 11001111b ssrt=0cy hid unload=3f tirst specify byte
fdc_spec_2 equ 0000011L sha logd=1, mou2=DmA second spacify byte
f_bytes equ 2 smagic numver for 512 bpytes par sector
f_sectors equ 8 ssactors par track

f_gap aqu 03ah smagic number for furmat jap

f_filler equ 0ebh sfill character

r_bytes equ 2 imagic numter for 512 bytas

r_sectors equ 8

r_sap 2qu 02ah COPYRIGHT @ 1981, 1982, 1983
roatt cau. o DIGITAL RESEARCH
H Equates for paramter passing for read and write from the F.O.BOXﬁ]g
: 8033 PACIFIC GROVE, CA 93950
H At the disk read and write fynction entries, SER #

H all disk I/0 parameters are on the stacke. .

H FThe stack at these entries appears as

H followss

H

H t—————— t—————— +

H ¢14 | DRV | MCHT | Orive and Multi sector count

H pm—m—————- tm—————— + .

H +#12 | TRACK ] Track number

H $mm————— t—————— +

H #10 | SECTOR ) Physical sector nyuber

H m—————- t—————— +

H +8 1 DMA_SEG | DMA seygment

H R $om————— +

H +5 | DMA_OFF i D44 offset

H pm————- tm—————— +

H ts | RcT_SEG ] 300S return segauent

H o e +

H +2 | RET_OFF ] BDOS return offset

H o ——————- + .

H SP+0 | RET_ADR ] Retuyrn address to 3TUS ciTRY routine

: tm—————— pm—————— +

3

H These parameters may be incuexed and nodifideda

H directly on the stack by tha BIOS read and wrijte rotines

H They will be removed by the 5005 when the U3I0S cumplaetes

: the read/write function and returns to the BD0S,



CP/M ASMBS6 1.1 SOURCES: LOAD.ASG CCP/M-35 Loader Projram and oi paG: 13
59%
596
5971
598 000E drive equ byte ptr l4lopa
599 000F mcnt aqu byta ptr 150ULp]
600 000C track equ ugrd ptr 1¢Cupl ,
601 000A sector equ word ptr 10Lbpld B
602 0008 dma_seg equ word ptr 8(CLpl
603 0006 dma_off equ word ptr 6Copl
604 COPYRIGHT © 1381, 1982, 1383
605 cor :
606 ; Some equtes in tha Disk Paramater tieader (Dkh) DIGITAL RESEARCH
607 H and the Disk Parameter Blocke P.0. B:.X 579
608 - N
609 0000 xlt equ 0 itranslation table offsat in 07h PACIFIC GROVE, A 93350
610 noons dpb equ 8 $disk parameter olock offset in DFH
611 0000 spt equ 0 ssectors per track offset in 0OpPR SER-#
612 000F psh equ 15 iphysical shift factor offsot in DPE
613 .
614
615 T I 2 T e R I Ty P R e T e  E E 2 Y
616 HE ] *
617 HE DISK DRIVER ROUTIHNES ¥
618 HE ¥
619 H I s I3 R P R R E I I I I R SR RS S X2 S 2
620
621
622 s=========
623 io_seldsks i Function 73 Select Disk
62§ ::::::::::
625 H entry? (L = disk to be selected
626 H DL = 00h if disk has not been previously selected
6217 H = 0lh if disk has been previously selected
628 H exits AX = 0 if illegyal aisk .
629 H = offset of NP?H relative from -
630 H 0I0S Data Segmant
631 H ALL SEGMENT REGISTERS PRESERVED:
632 H CS»DSyESHSS must be presarved though call
633
634 0430 33C0 XOr axsax iget ready for error(s)
635 0A32 B8O0F900 cmp cls0 sis it a A3 ?
636 0A35 7503 0A3A jne sel_ret $if not just exit
637 0A37 880900 mov axgoffset dphl
638 sel_rets
639 0A3A (3 ret
640
641 s =======
642 io_reads s Function 112 Raad sector
643 j=======
644 i Reads the sector on the current disks track and
645 ¢ sactor f{nto the current DMA buffer.
646
647 H entrys parameters on stack
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648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
615
676
6717
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700

0438

0A3D
0A40
0A42
0A44

0A46

0A47
NA4A
0A4D
0A4F
0452
0K54
0456

0459

0ASC

0ASF
0A61
0A63
BA65

0Abo
DA69
0A6L
0A6F

0AT71
0AT2
OAT4
0AT76

STURCE: LOADLABS

8BEC

£80700
8001
7502
FECS

€3

880800
2B450A
32FF
8ASEOF
38C3
7603
8A4S0F

28460F

A2040D

BAEOD
32Cc0
DOE4
50

884608
8R5E06
£89400
£700

58
38C3
7203
£95D00

na47

040

0459

0803

0479
0adé

s w6 w6 @ W

. e

CCP/¥-86 Loadar Progray and 21

exits AL

-
-
wonon

mov bpssp

mov dma_mode_s5torajeydna_moda_raad_fdc
mov fdc_rw_cmdyfdc_read_cnd

call flp_io

mov al,l

jnz i_read_ret
dec al

i_read_rets

ret

entrys
exits

mov
sub
xor
mowv

axpsector

bhsbh

blsmcnt

cap axsbx

jbe flp_track
mov alsmcnt

flp_tracks

sub mcntjyal

mov track_mcntgsal

mov ahjal
xor aljsal
shl ahysl
push ax

mov axpdma_seg
mov bxsdma_off
call comp_dma
not ax

pop bx

cmp axybx

jb flp_end_64K
jmp Flp_pg_ok

flp_end_64&K3S

Offh if density change detected
ALL SEGACNT RcEGISTERS PReSc?VED:
LS9DS9S,S5 must bae praserved though c¢isll

90 1f nu crror occurad
01 if an

error occured

PAGL 14

sset PP for inaexing into iuPH

iloader alaays reads

s2ero flag is set 4ith successfuyl

3170

COPYRIGHT © 1581, 1982, 1983
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 93350

SER. #

parameters on stack
zero flag set if no error

axgsectors_per_trackimax sectors - starting sactor =

$sectors left on track

smulti sector count js byte varizble
tsectors left oun track, sectors raguyested
stransfer to end of track

stransfer to before end of track

$AL = # sectors to R/M on this itzaration
s through FLF_TO,
s sectors to R/W on current track

scheck for 64X puge ovarlap
$shl als8 (% 256)

¥ 512
show many bytes to R/W on cur trk

scompute new 20 bit DMA addr

sreturns AX = low 16 bits of 29 oit adr
show many bytes left in this 64K page

iBX=bytes to R/N on current track
sdoes this transfer fit in 64K paqge

irecad to end of 64K page and then
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CPJ/H ASMB6 1.1 SJURCE: LDADLABS CCP/M-386 Loader Frogram andg I o0 1+
701
T02 sread spanning sector locally
703 0AT9 BAC4 mov aljan thow niany sectors fit in this paja 2
704 OA7T8 32tE4 xor ahsan sbytes laft in 64X page
105 OA7D D1tE3 shr axsl sdivided by 512
106 O0ATF 85C0 test axjpax sif 0y no sactors fit
707 0AB1 741E 0ntl jz flp_rulocal 3in tha rest of this 64K page
708
709 0A83 A2030D mov num_secyal ssactors that fit i1n 2nua 64F paysz
710 0486 2805040D sub track_mcntsyal itrack_ment always > AL
711 DA8A E8BEOO 08186 call flp_phys_io iread/arite theay IHA already condated B et vy
712 0A8D 7403 0492 jz flp_endb64k_ok COPYRIGHT & 1981, 1982, 1383
713 0ABF £97000 0502 jmp flp_ret ireturn i{f zero raset on error DIG T e RESEARCH
714 o
115 flp_end64K_oks P.0. BUX 573
116 0A92 33C0 XOF axspax N SOYE
717 0494 A0030D mov alsnum_secc scompute naw DM) offset PALWK:GKOVt'LA93JSO
718 0A97 01460A add sectorjsax sstill on the sama track
119 0A9A B6ED xchg ahjal 3shl axs8 (%* 256) SER'#
720 0A9C DOLS4 shl ahs1 $% bytes_per_sector (£12)
721 0A9E 014506 add dma_offyax 364K wrap around is leqgal
122
123 flp_rwlocals sread into 8INS datas segmant tha spanning
124 0AAl BB7010 mov bxglocal_buf s sector
7245 0AA4 8C)I3 mov axsds tcompute 20 bit local D*A addr
126 0AA6 EB5A00 0R03 call comp_dma
127 cmp fdc_rw_cmdyfdc_read_cmd {loadar alsays reads

748 ionly need this for writes
129

730 H sreading or writing ?

731 : je flp_local

132 H mov sisdma_nff sget the sector to write froa local
733 H mov dislocal_buf ibuffer

T34 H push es ! push ds | push ds | pop es

135 H mov axsdmi_sed | mov dssax

136 H mov cxgbytes_per_sector/2

13171 H rep movsw

738 H pop ds 1 pop es

139 H mov dma_offysi jupdate DMA offset

740 :

741 sflp_locals

T42

743 0AA9 C606030D01 MOV Nhym_secCyl iread/write one sector

T44 OAAL E£86200 0B18 call flp_phys_io

145 DABR1 754rF 002 inz flp_ret sreturn zero flay reseat
146 0AB3 FF460AFEOQED4 inc sector 1 dec track_mcnt

T47 0D

748

T49 H cmp fdc_rw_cmdy fdc_read_cmd $loader always reads
750 : jne flp_local_done

751

152 OABA B8BTEO06 mov disgdma_off smove the sector to user®s area
753 0ABD 8E7010 mov siplocal_buf $it reading



CP/M ASHB6 1.1 SIURCE: LOAD.AGG CCP/U-86 Loader Prosram and Li PAL: 16

154

755 DACO 068E4608 push es 1 aov ssydma_sn)

756 0AC4 B90001 MmOV CxyDytes_per_sector/?

157 0ACT F3AS rep movsw

758 DACY 897c06 wov dma_off,di supdate D%p offsat

759  0ACL 07 pop es COPYRIGHT © 1981, 1982, 1983
760 . DIGITAL RESEARCH
761 flp_local_dones

762 0ACD HdB4s508 mov axsdma_sag tcompute new 26 bit DX addr P-O-BOX579
763 0ADO 8RSE06 mov oxydma_off ifor next FDC read/urite PACIFIC GROVE, CA 93950
164 UAD3 E82D000 0:03 call coap_dma

165

166 flp_pg_ok? sread will not cross 64K boundary SER. #
767 0AD6 A0040D mov alstrack_ment scould be 0 if we just read locally

768 0AD9 84C07413 04FO test alsal | jz nxt_track

169 0ADD A2030D mov num_secypal iread the rest from this track

770 DAEO £83300 0Ob1g call flp_phys_io +DMA is already cosputed

711 0AE3 751D 0802 jnz flp_ret sreturn zero flay reset on error

712 0AES 33C0 xor axgax

113 0DAET 8A26030D a0V ahsgnhum_sec ishl num_secs8 (% 256)

174 0AEB DOE4 shl ah,l ix 512

175 0AED 014506 add dma_offyax

116

117 nxt_track:

778 0AFG 32C0 xor alsal

179 0AFZ 5B450F cmp mchtgal

780 0AFS 7408 0e02 jz flp_ret sreturn successful with zero flag set

781 OAFT FF4560C inc track

782 0AFA L7450A0000 mov sector,0

783 0AFF £945FF 04417 jmp flp_io

T84 flp_rets

785 0802 (3 ret

786

787 comp_dmas sCompute 20 bit address from offsety segmant

748 o ——

789

790 H entrys kX = sagment

791 H BXx = offset

792 - H Texits AX = low 16 bits

793 H CH = highest 4 bits of addressy; always less then 16 -

794 H no medabyte wrap around

795 H

796 H The BI0OS variables DMA_LOW16 and DMA_HIGH4 are

797 H set by this routine. These variables are transferrag

798 H to the floppy disk controller by tha routine DrA_SET_UP.

799

800 0803 B104D3C0 mov cly4 )} rol axycl imake paragraphs into bytes

801 0807 B8AEB24F0 mov chgsal 1| and ul,0f0h isave high 4 bits, 0 low 4 bits

802 08068 03(C3 add ax,bx sadd byte oftset

803 0B0D 80D50080c50F adc chy0 | and chy0fh sadd in the carrys page is less than
804 0813 A30500 mov dma_lowl6jax il6

805 0816 882E070D mov dma_high4,ch

806 081A C3 ret



LP/M ASME6 1.1 SIURCE: LDAD.AZG CCP/%-86 Loader Proaramn and oI Phoe 11T
807
808
809 flp_phys_io3
810 it i
811 H entry? num_sec = number of sectors to read in this
812 : operation
813 H disk parameters on the stack
814 H exits zero flaj sat if ok
81%
816 H Perform physical actions to read/write floppy disketta
817
818 0d18 C605F10C02 mov d_a_numbarysr_bytas : -
819  0B20 (606F20C08 mov d_a_eotsr_sactors COPYR:GHT o 1981,1982, 1383
820 0825 C606F30C2A mov d_a_gbler_gap \ CUAR .
821  0B24 C606F40CFF mov d_a_dtlsr_dtl DIGITAL R’Eo‘.A‘%J
822 P.0.BUX 573
823 082F £82700 0b59 call motor_and_recal imake sure motor is on -
824 0832 C606EA0COS mov recalsymax_racals PACW“;GROVE'LA93350
82% recal_loops SER. #
826 0337 C606£90C03 mov retriesymax_retries ’
827 retry_loop:
824 083C EB5000 0138F call seek
829 083F EB9100 06D 3 call dma_setup
830 0342 EBBT00 00FC call fdc_read_write
831 0845 7411 OILY] jz phys_ret 3if errors
852 0B47 FEDEc90C dec retries sattempt retries
833 0840 T5EF 0683C inz retry_loop
834 0B4D £82800 0878 call recal
835 0B50 FEOEtAOC dec recals
836 0354 715E1 08317 jnz recal_loop
* 837 03856 0CO1L. or alsl ireset zero flag
838 phys_rets iand return error
839 0858 C3 ret
840
841 motor_and_recal:
B42 e, ————
843 H entry? none
B44 H exits none
845
846 H Turn on the motor if offe Also do RECAL aperation if
847 H motor is off. Note3: loader does not turn off the notora.
848
849 0859 8010 mov alye 010h spick up a bit for motor a
850 0858 BA4EOE nov clydrive sfetch the binary arive code
851 085t D2EO shl al,cl smake it a bit for motor x
852 0B60 LA25080D mov ahgmotor_f1lajs sfetch the motor bits
853 0864 84ED test ahjyal scheck to see if its on
854 0866 TS50F o877 jnz motor_on_done svyes than leap
855 0868 0COC or alyfdc_on smask in the no rasetyenable interupt
856 0B6A 0A460E or alsdrive smask in the urive
857 086D A2080D mov motor_flagsyal tsave for later
858 0870 BAF203 mov dxyfdc_port spoint to the port number
859 0873 EE out dxsal sselect L notor on




CP/M ASMB6 1.1 SOURCE: L0A4D.A4d6 CCP/M—-26 Loader Prodraia and i
860
861 0BT4 £80100 Nu78 call recsl
862 wntor_on_donesd
863 0B77 C3 ret
864
B65 recals
866 Mttt
867 H entry? none
868 H exits none
869
870 H Move the head to home on tnz sel
811
872 0878 C605:R0CO2 mov disk_arguments,?Z
873 o870 C606LCOCOT mov d_a_commandy fdc_recal_cmd
874 0882 8A450E mov al,drive
815 0885 A2ED0C mov d_a_drive,al
876 0388 EBA400 0C2F call fdc_command_put
8r7 0888 Fé4& hlt
878 nB3L c98R00 0C19 jmp sense_interrupt
879 iret
880
831 seeks
882 Rkt
483 H entrys TRACK to saek to on the
884 H exitsd none
88%
886 OB8F C606EL0OCO3 mov disk_arguments,3
887 0894 C605ECOCOF wov d_a_commandsfdc_seak_cmd
888 0B99 32083 xor blybl
889 0898 88450C mov axptrack
890 089t 3C28 cmp aly4d
891 0BAO 7208 0BAA jb side_ok
892 03A2 B301 nov bl,1
893 OBAG B44F sov ahy79
894 08BA6 2AEQ sub ahsal
895 08Ab 86E0 xchg ahgal
896 side_ok3
897 OBAA 881ELFOC mov d_a_headsbl
898 OBAE 0233 add blybl
899 08B0 0208 add blebl
900 0882 A2EEOC mov d_a_cylindersal
901 0385 OASEOE or blydrive
902 0B8R8 BB1EEDOC mov d_a_drivesbl
903 OuBL 8B8450A mov axssactor
904 08BF 40 inc ax
905 08C0 A2F00C mov d_a_recordsyal
906 08C3 02050300 add alynum_sec
907 03C7 FECS dec al
908 03C9 A2F20C mov d_a_eotyal
909 08CC £B5000 0C2F call fdc_command_put
910 08CF F4& hlt
911 08D0 £94600 0C19 jmp sense_interrupt
912 sret

sback to traci zero
twhen de first turn on tha: notor

FiLoo 13

acted disk drivees

ispecify number of arjugents

tget current disk

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

SER. #

iset up the cuommind vlouck

3100 send the command block
swait for FNC interrupt
srequirad after RECAL comaand

stack relative to 3P

trequest 3 byte comamind transfer

iselact head 0

$net track off stack

stest for off side 1

41t single sfided then leap
selse get a head 1

selse gat pack track bias
scompute new track number
tand get it into al

iset up the head

smultiply oy 2

imultipzly by &

sset up the track number
sbits 0,1 are drive nymber
sset up disk number

tget sactor off stack
isectors are relative to 1
sand set it wup

scompute new end of track

tsave it

?send the
swait for
srequired

command block
FOC interrupt
after SCeK command
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913
J14
915
916
917
918
919
920
921
922
923
924
92%
926
927
928
929
930
931
932
933
954
935
936
937
938
939
940
941
942
943
944
945
946
947
944
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965

0803

0uDS
0408
08D
0BDD
OBDF
03E1
08E3
03E6
0BES
DBEA
OdEL
08F0
06F1
OuF3
06FY
0BF7
0aF9
08F8

08FC
0colL
0C04
0Cco7
0CoA
0cos
0Cc10
0C13
110 §:]

SJURCE:

£E60C

A00200
£E603
A10500
L604
8AC4
€604
A0070D
£681
33C0
8A26030D
DOES
48
£605
8AC4
£605
8002
E60A
c3

C606EBOCOY
A0010D
A2ECOC
£82500

Fé&

C605F50C07

E83400
F605F60CCO
c3

LO0aB.ABE

CCP/¥-86 Loader Prograw ang 01

dma_setups

a ve 04w

entrys
exit:

OMA_MODE _SINRALE,
none

Set tha DMA devica up for a reait/urite operation,
The current D44 conmand word must in DAA_16DE _STORAGL

DMA_LNw16 and DHA_AIGH4 are the
Tha read/write operation cannot

out dma_cbpfyal

alydma_mode_storage
dma_mode_r=agyal
axsdma_lowlé
dma_c2_addressjyal
alsah
dma_c2_addrassjyal
algdma_high4
dma_page_Ffdcyal
axsax

ahsnum_sec

ahsl

ax
dma_c2_count,al
algah
dma_c2_countjyal
alsdma_bmsk_fdc
dma_bmsk_regjal

mowv
out
nov
out
mo v
out
mov
out
xor
nov
shl
dec
out
nov
out
mov
out
ret

fdc_read_writas

e ws we -

.o

0C2F
<

.

0Ca47

sehse_

DUA_LOWI6, DAA_HTLIHSG set up

twehbly Dit startinyg addaress.
cross a physical 64K poundiry.

sreset the byte pointer

sget the jpode dyte

COPYRIGHI o 1981, 1982, 1933
DIGiiAL RESEARCH
P. 0. BOX 573
PAGIFIC GROVE, A 93250

SER. #

sset the node
slow 16 Lits of 20 bit
ssend low 8 Lits

DM? address

isend next 3 bits

shigh 4 tits ot 20 tit JDHA address

ishl num_sec,8 (¥ 256)

1%512

0 relative

tset up the low byte

snpet the low byte

sand the high byte

iget the binary channel mask
senable the disk channel

head posftioned on corract

entry: DMA device set up,
track
exits zero flag set if successful

Send read or write command to 8272 FDC

mov disk_arquments,9
nov alyfdc_rw_cmu
mov d_a_commandjyal
call fdc_comewand_put
hlt

mov disk_results,?
call fdc_status_get
test d_r_st0,0C0i
ret

interrupt:

29 byte coummand for read or arita
39get read or write command

sput it in the comamand striny
ssend the coamand to tne FuC
swait tor FDL interrupt

#7 byte rasult transfer

sget the result bytes

ttest status register 0

sreturn zero flay set on success
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966
967
968
969
970
971
972
973
Y14
975
916
9717
918
979
980
941
982
983
944
985
986
987
948
989
990
991
992
993
994
995
996
997
9498
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018

0C19
0C1t
0023
0C26
0c2s
0C2E

0C2F
0C32
0C35
0C3e6
0C37
039

oL3s
0Cc3cC
0C3E
0C40
0C41
0C42
0C43
0C44
0C46

0L47
0C48
0C48

SDURCES

ce606c80C01
c6056C0CO08
£80900
C606r50C02
£81300

(3

BAF403
BEEBOC
FC

AC
BACS
2AED

eC
AB30
T4F3
42
AC
EE
44
E2F5
c3

06
6AF403
8Ccos

LOAD.AYG

0cer

0C47

0C33

0C338

fdc_command_puts

.t we @

.o we ®5 we

CCP/4-86 Loader Proiraw and 51

Sense int2rrupt coamianc on the FDC., It i3 callea
aftar a racal or a seek to test for senk complatec.

Phor A

mov disk_arqaumentsy,l sonly ont byte of commandy

fdc_command_loopi

loop fdc_command_loop $if not last byte then loo>
ret selse were all done

fdc_status_gets

®e wo wd

entry?: number of results ih 1st byte of DISK_RLSULTS array
exjts none

Get the status information from the 8272

FDC and place them in the table at DISK_RESULTS.

The first byte in the tavle is the number of results
to read from the FDC

push as ssava UDA
mov dxyfdc_stat tpoint at the status port
mov axsds tget our data segment

mov d_a_commandy fdc_si_cad isense intarrupt commmnand ;
call fdc_command_put isend the commana to the F)C COPY&GHT©198L19821983
mov disk_results;? i2 bytes are raturned DIGITAL RESEARCH
call fdc_status_gat 3det the 2 result bytas F.0. BOX 579
ret e
PACIFIC GROVE, CA 93950
----------- _ | SER. #

entrys DISK_ARGUMENT array set up
exit? none
Send the commanad block in the DTSK_ARGUMENTS tabl=s to
the 8272 FDdC.
The number of commands to write to the FOC is the
first ftem in the tablo.
mov dxesfdc_stat spoint to the i/o0 port
mov sisoffset disk_arguments tpoint to the table of arguments
cld tmake sur2 we go forgqard
lodsb sget the length of the arjusents table
mov clsal s92t it into the count ragistar
sub chych szero the hijh byte
in al,dx iget the current control Hyte
test alyfdc_ready 7if not ok to send next dyte
jz fdc_commana_loop isthen loop waiting

inc dx ipoint at the data port

lodsb selse get the byte to send

out dxjyal ssend it

dec dx ipoint back at the status port



CP/M ASHEE6 1.1

1019
1020
1021

1001

1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

SOUKCES LDADLABE

0L4D 8ECO
0C4F BFF50C
0C52 FC

DC53 BAOEFSOC
0C57 2AE)D

0C59 &C

0C5A A880

0C5C 74F3

0CL5E 42

0C5F tC

0C6U AA

0L6l 4A

0C62 E2r5 <
0C64 07 .
0Lé65 L3

0CS9

0020
0021

0020

0012
0011

CCP/Hu-86 Loader Froiran

aov
nowv
cld
mov clydisk_results
sub chsych

25 pdX

fdc_status_loop3

ing ol

digoffset disk_resylts + 1

sinto the axtre seygsant
spoint to shere to pyt tha data
ivake sure we o forasard

s¥etch tha numeer uf
tzero the hiyh byte

Pali 21

expected rasults

in alydx iset the currant control nyte
test alsfdc_ready $if nat ok to read next oyte
jz fdc_status_loop ithen loop waiting _C__C:E VM'_&Q 2..'&2 M,Z.
inc dx spoint at the data port COPYRIGHT o
in alydx t7et the dyte 198119821983
stosb sput it in the structura DIGITAL RESEARCH
dec dx spoint back at the status sort po BOX 579
loop fdc_status_loop $if not last then loob e
pop es irestore UDA PACIHC GROVE. LA””O
ret selse return -
' Stk CClod
H INIT ROUTIWE
I T2 IR Y T S TR P S PR T RIS PSS P TS P TETRS P ER LT L ES LR P E Y
HE [
HE 8259 PROGRAMMAALE LINTERRUPT CUONTROLLCER COMMANDS E
HE AND PORTS «
H 3 3
222 e Y F T eI R L P T S T P S TS P PR TS P F
pic_even_port 2qu 020h sport O
pic_odd_port equ 021h sbit 0 s L0 of BA2%9 instructions
pic_nseoi equ 020h inon spacific end of interupt
I Y TR Py R ey R Y Y R s s T
¥ &
A BI0S INITIALIZATION ROUTENE &
¥ *
IR R T R e R e Ry IS TR TS STy T T R T
strack buffer
memory_size equ 12h iROM interrupt to get meaory size
equipment equ 11h $ROM interrupt to 7et equipment word

The following routine is used to initfalize any required
data areas and alter any peripheral chip programming whan
starting up CCP/!1-8%. This code is callad once from the
SUPCERVISOR) after calling the SUP has called the RTH,

RTMy CIDs MEM, BOOS initialization routines and befare the
SUP has created the RSP processese. '

Ihis code can be placed in un BIOS data area if the 270S is
8080 model (mixed code and data). Usuallys overlaying the

. 9e we we we ws W0 @




LP/N ASMBE 1.1

1072
1073

1074

1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124

sl e e e e

0C66

0Cé68
0C6A

0ce6c
0C6E

0c72
0C75>
0c77
0L7A
0c70
0C7¢
acso
0cs1

082
0ces
0css
oces

0C8t
nC8r
0C92
0C94

SJURCE:

FAFC

B08D
£621

8CD8
01064E0D

0633C0
BECO
BF3800
BBECO9
AB
8ccs
AR

07

BAB403
vEd50C
6891000
EB1300

06
BFO0BO
3ECT
33FF

.

LDAN . A86

0CAl

[T TR
[T T I T T}
0o oee Hon

e ws M me we
[ TR A | 1}

-

CCP/M~-86 Loadar Proaram and U1

initialization code with a data

has ceen debugyed.

cli 1| cld

Disk I/0 initialization

set_up_interrupts:?

et we @0 we we

mov al,10111101b
out pic_odd_portsal

mov disk_arguments,3

mov d_a_command, fdc_spec_cmd

mov d_a_drivey,0d40h
mov d_a_cylinder,;20h
call fdc_command_put

mov axgds
add data_buf_segsax

push es 1| xor ax,ax

A0V espax

nov disdisk_intarrupt#4
mov axgoffset i_disk
stoswu

ROV axyCs

stosw

pop es

set_up_videos

mov dxsbw_card
mov sipoffset bw_table
wov cxplength bw_table
call video_1init

push es

mov di,bw_wideo_seg
mov essdi

xor disdi

s s B e e

areg s dona attar tha #7173

tarrive hare from tha Jhp
sat 0 in 3705 code seguant

sSupervisor restores 098,05 and int
4224 after on THIT czll

senable diskette ana keyboarc
sinterrupts only
sand mask off the rest

ssend specify commagnd to tna

sFDC CIntel 8272 or MNEC (65)
tstep rate=3msy head unload=0dnus
sheaa load=2msy DML mode trun
ihead unload and head load times
jare meaningless on aini floppies
swhere the head is loadea

twhen the motor is turned on

sfix up data buffer segmant

spoint at vector location

$save and inc 0OI

sget the video chip port
tinitialization commands
thow many commands

ssend commands to port
scolor board is similar ...

sclear the video RAM

L I

[ s

COPYRIGHT o 1381, 1982, 1983
DIGITAL RESEARCH
F.0. BOX 579
PACIFIC GROVE, CA 93950

SER. #

bl ea e el ey

Pt
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CP/M ASMB6 1.1 SOURCES LCAD.ABE CCP/11-86 Loader Proiram and bl Pavt 25
1125
1126 NL96 B9D007 mOV Cxgscreaan_siz + coluans_per_screaen
1127 sscreen lenath in words nlus
1128 tstatus line
1129 099 BB2007 mov axs0720h +7 = defuult attrioute
1130 229 = ASCIL spuce
1131 0C9C F3A8 rep stosw
1132 0(%c 07 pop as
1133
1134 OC9F FB sti
1135 0CA0 CB retf sinitializaiton Jdon=
1136
1137 HE e
1138 video_inits
1139 §om
::4;» 0CAl 3208 xor blybl COPYRIGHT © 1981, 1982, 1983
4 video_1init_1:3
1142 0CA3 BAC3FEC3 mov alsbl 1 inc ol DIGITAL RESEARCH
1143 OCAT EE42 out dxsal | inc dx P.O.BOXS]Q
1144 O0CA9 ACEE lodsd | out dxsal N
1145  O0CAB 4A dec dx | PACIFIC GROVE, CA 93950
1146 OCAC E2F5 0CA3 loop video_init_1i
1147 OCAE 830204 add dxst . SER. #
1148 0CB1 8029 mov alsvideo_on .
1149 0LR3 EE out dxjsal
1150 0Cd4 C3 - ret
1151
1152
1153 0ces last_code_offset equ offsat %
1154 DSEG
1155 ORG last _code_offset
1156
1157 H Loader BIDS data
1158
1159 0CB5 6150520F1906 bw_table ub 61hs50h952hy0fhsl9nsC6hy 197N 19hs 020, 0dhy0bnyO0chs0,05 050
1160 19190200080C
1161 00000000
1162
1163 function_table:
1164 0LCS EBOY dw fo_ret : 0 console status
1165 0CC7 £BO9 dw io_ret $ 1 console input
1166 0CC9 F109 dw io_conout ¢ 2 console output
1167 0CCB EBOY dw io_ret ¢ 3 list status
1168 0CCD t809 dw io_ret $ 4 list output
1169 OCCF EBO9 dw io_ret $ 5 auxillary input
1170 0CD1 €809 dw io_ret 3 6 auxillary out
1171 0CD3 EBOY dw io_ret $ 7 switch screen
1172 0CDS5 EB09 dw io_ret 3 8 update or print nzu status
1173 0CD7 3004 dw io_seldsk 3 9 selact disk
1174 0CD9 380A dw fo_read $10 read logical sector
1175 OCD6 EB09 dw fo_ret i11 write logical scctor
1176 0COD EBOY dw fo_ret 212 flush buffers
1177 OCNDF EBOY dw io_ret +13 poll device



L)
CP/s/M ASMB86 1.1 SIJURCE: LNAND.ASS CCP/K-86 Loader ¢rojgran &nd 51 Palbe 4

118

1179

1180

1141 ishort screen structure

1182 sfor I0_CNa0OUT

1183

1184 0CE1 00000000N0ON 550 dw Dyliy0 icursory escdpey screan_sen .
1185  OCET 0000 ab d3s0 irowscolupn COPYRIGHT @ 1981, 1982, 1983
i:gg i DIGITAL RESEARCH
1188 H Floppy disk Driver data i R. 0. BOX 579
1190 PAGIFIC GROVE, CA 93950
1191 0003 max_retries 2qu 3 R #
1192 0CE9 00 retries db 0 iretry couynter

1193 0005 max_recals equ 5

1194 OCEA 00 racals db 0

1195

1196 H The followinjy 2 tables are ysed to issue commands toy

1197 H and read results from the 8272 FOC. Tha first antry

1198 H in each table is the number of bytes to send or receive

1199 H from the device

1200

1201 0CEB 00 df sk_arguments db 0 shumber of arguments to seni

1202 0CEC 00 d_a_command db [1] scomwand read/write

1203 0CED ©O d_a_drive db [} sarive select & head sceleact

1204 OCEE 00 d_a.cylinder db 0 icylindar to read/arite

1205 0CEF 00 d_a_head db 0 thead

1206 0CFO0 00 d_a_record db 0 ssector

1207 OCF1 02 d_a_number db 2 imagic nuaber for 512 bytes/sector
1208 0CF2 08 d_a_eot db sectors_per_track sand of track sectar number
1209 0CF3 2A a_a_gpl db 02ah sinter sector 7jap length

1210 0CF4 FF d_a_dtl ab O0ffh sdata lenjth

1211

1212 O0CFS 00 disk_results db 0 snumber of bytes to read

1213 OLF6 00 d_r_st0 db 0 sstatus byta 0

1214 0Cr7 00 d_r_stl db 0 sstatus bLyte 1

1215 OCF8 00 d_r_st2 db 0 sstatus dyte 2

1216 0CF9 00 a_r_cylinder db 0 tcylindger we are on now

1217 OLFA 00 d_r_head db 0

1218 O0CFb 00 d_r_record db 0

1219 O0CFC 00 d_r_number db 0 thumber of sectors read

1220

1241 OCFD 00 f_a_bytes db 0

1222 OCFE 00 f_a_sectors db 0

1223 OCFF 00 f_.a_gap db 0

1224 0000 00 f_a_filler db 0

1225

1226 0D01 66 fdc_rw_cad ab fdc_read_cmd iraad or write commnind
1227 0002 46 dma_mode_storage db dma_mode_read_tfdc

1228

1229 0Dp03 01 num_sec db 1 snum sectors to raad/write
1230 tin une call to controller
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CP/M ASMES 1.1

1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
12170
1271
12712
1213
1274
1275
1216
12717
1278
1279
1280
1281
1282
12483

0004

0005 -

0vo7

0008

0009
ovoa
0011
0013
0D15
0017
0019
0018

0010
0D1F
0020
0021
0D22

0024
0026
0027
0028
0024
002C
0020

0D2E
0030

0031
0032
0035
0037
0038
0030

0041
0043

0D44
0D45
0048
0D4A

SIJURCES LOAD.AGA

00

0000
000000000000
1009
0000
0000
<€0D
410)
0000

0800
03
07
00
9800

3F00
co
oe
1000
0100
02
03

3100
01

FF
000900
0000
00000000
T00E
00000000

4400
01

FF
000000
0000
00000000

CCP/X¥—85 Loadar Projgrum and oT

track_mcnt ro
dma_lowl6 rew
dma_highs ro
wotor_flags db
H Jisk Parameter ijcader
dph0 dw 0

du 090,0

dw Jdpb0

dw 0

dw 0

dw dir_bcb_ndr

dw data_bcb_hdr

dw 0

Jisk Parameter Block

-

dpb0 dw 8
db 3
db 17
db 0
dw 15%
du 63
db 110000000
db 0
dw 16
aw 1
db 2
db 3
dir_bcb_hdr dw dir_bcb
db 1
dir_bcb ab Offh
dh 0,050
db 0y 0
dn 0,0
air_buf_off dw dir_buf
dw 0,0
data_bcb_hdr dw Jata_bcb
db 1
data_bcb db 0ffh
db 0,050
db 0,0 '
dw 0,0

m—-— _7 — .
PeLE 2%
1 saulti sactor count on
scurrant track
1 320 bit addrass storaje
1
0 3lust stute of tha nvotar bdits

kel L T B B e T B

stranslate table
sscratch area
sdsk parm block

s check
salloc vectors

COPYRIGHT © 1981, 1982, 1983

sdir buff cntrl blk DIGITAL RESEARCH
sdata buff cntrl bik P.0. BOX 579
shash tabdle sagment PAC'HC GROVE,CA93950

SER. #

ssectors per track
sblock shift

iblock mask

textnt mask

1disk size in 1k blocks
sless offset track(s)
sdirectory max
sallocO

sallocl

scheck size

soffset

iphys sec shift

sphys sec mask

sdrive

srecord
inflgysey
strackysector
sbuffer offset
s linkypdadr

sdrive
srecord
inflgyney
strackgsector



CP/M ASME6 1.1 SOURCE: LOADLAZ6 CCP/KH-85 Loader Proagram and oi Palc 26
1284
128% ND4c 2701 data_buf_sag o data_bufsbuffer segmenty fixed up ty L¥TIS inits
1286 0050 00060000 dw 050 slinkypdadr
1287
1288
1289 H Loader Program datq
1290 ’
129 0D54% 4343502F4 sighon abd “CCP/4-8B6 Loader 2.06%°
1392 3836204C 622(1) ’ COPYRIGHT @ 1981, 1982, 1983
1293 64657220322F DIGITAL RESEARCH
1294 3024 o
1295 0068 ODOA4E6F2043 nofile db crylfy"No COPMOSYS File Un Cisk$” P'O'BOX579
1296 43504025359 PACIFIC GROVE, CA 93350
1291 532046696C65
1298 204F6E204469 SER. #
1299 136824
1300 0083 0D0A4GST2726F rerr dab crolfytrror Reading CCPM,.SYSE”
1301 722052656164
1302 696E67204343
1303 5040D02E£535953
1304 24
130% 0D9C ODVDA436F6465 csegment db crylty“Code Paragraph = $°
1306 <«050617261617
1307 7126170682030
1308 2024
1309 0DB0 0DO0A44617461 dsegment db crylfy,“Data Paragraph = $°
1310 «0506117261617
1311 726170682030
1312 2024
1313 0D0C4 0DOA24 crlf db crylf,”s”
1314
1315 0DC7 014343504D20 ccpmfcb db 15°CCPH “9°5Y5%5050,0,0
1316 2020205359513
1317 00000000
1318 0DD7 000000000000 db 05050,0,090905050505050,0,090,0
1319 000000000000
1320 00000000
1321
1322 ODET 00 db 0
1323
1324
132% H Note the Loader Program and Loader BIOS uninitialized
1326 H data areas are conbined to save space. .
13217
1328 H Unitjalized data for Loader Program
1329
1330 iread first CMD header of
1331 sCCPH.SYS file here
1332 ODESB ctype rb 1 stypa
1333 0DE9 clen rw 1 slength
1334 00EB cldseg rw 1 sabs
1335 0DED cmin ru 1 sminimum
1336 ODEF cmax rw 1 smaximum



— pa— — J— Pkt —— — Dl | I Dy Ly L) —— —— —— I —— —

CP/M ASMB6 1.1 SOURCES LOAD.ABS CLCP/M4-86 Loader ¥Program and I Fiot <

1331

1338 0DF1 dtype rb
1339 00F2 dlaen Tw
1340 0DF 4 dldsen rw
1341 0DF6 dnin rw
1342 0DF8 dinax ru
1343

1344 ory offset ctype

1345 0DEd secl rb 1?8 sreserve space for the sactor
1346
1341
1348
1349
1350

:;;; 0c70 dir_buf equ (Coffsat $) + 15) ana NDfff0h COPYRmHl©l98L19821983

1353 Sector for reads that span 64K bouyndariess DIGITAL RESEARCH
1354 this sector can not cross a 64K boundary

1355 P.0. BOX 579
1356 1070 local _buf 2qu dir_buf + 512 PACIFIC GROVE, CA 93950
1357

1358 0127 data_buf equ (local_buf ¢ 512)/16 SER. #
1359

1360
1361 END OF ASS:ZMBLY. NUMBER OF ERRORS:S D. USEtE FACTORS 16%

bttt ot

Unitialized data for Loader 2INS

..




CP/M ASHB6 1.1 SOURCE: LOADLALS CCP/7M-86 Loader Prorram and ol PaGt 028

BWCARD 03R4 N 405x 1116
BWTABLE pCBS V1117 1118 11534

SWVIDEDSEG 3000 N 348  430¥ 1122

BUVIDEUSTATUSLIN 0F00 N 434 . v
BYTESPERDISK B000 i 5214 . 3
BYVESPERSECTUR 0200 K 517# 519 156 COPYR GHT © 1961, 1982, 19
BYTESPERTRACK 100G N 5194 521 DIGITAL RESEARCH
CARRIAGERETURN  O0A1E L 344 356  364# £.0. BOX 579
CLPHECB oncT v 35 115 153 1315# . 50
CLUSEG DDEB V 135 149 133&# PACIFIC GROVE, CA 933
CLEN 0DE9 V 1565 168 13334

CMAX 0DEF V13364 SER. #

CMIN ODED V 1335¢

CUDETYPE 0001 N 578

COLUMNSPERSCREEN DD50 N 354 386  427¢# 428 1126

COMPDMA 0803 L 691 126 164  187#

CR 000D N 50# 343 1295 1300 1305 1309 1313

LRLF 00C4 V 207 1313#

cs SREG V168 1111

CSEGMENT 0D9C V 136 1305¢

CTYPE 0DE8 V 13324 1344

CURSOREND 0006 N 411¥

CURSURHI DOOE N 414%

CURSORLOW 000F N 415¢

CURSURSTART 00NA N 4104

DALOMMAND OCEC v 873 887 957 972 1202¢

DACYLINDER OCEE V900 1204#

DADRIVE ODCED V 875 902 1203#

DADTL 0CF4 v 821 1210%

DAEOT 0OCF2 v 819 908 1208#

DAGPL OCF3 vV 820 1209¢

DAHEAD OCEF V 897 1205#

DANUMBER OCF1 Vv 818 1207#

DARECORD OCFO V905 1206# '
DATABCB 0044 vV 1277 1280%

DATABCBHDR 0041 V 1248 1277#

DATABUF 0127 N 1285 1358#

DATABUFSEG 0D4E V 1104 1285#

DAIATYPE 000z N 534

DEBUGGERANTERRUP 00EL N  2B6¥

DIRBLB 0031 V 1267 1270#

DIRBLBHOR 0D2E v 1247 12618

DLRBUF DE70 N 1274 1351# 1356

DIRBUFOFF 0D38 V 1274#

DISKARGUMENTS OCEB V 872 886 955 971 989 1201#

DLSKANTERRUPT 000E N 284# 1108

DISKRESULTS DCFES V960 974 1021 1023 1212#

DISPLAYSTARTHI  000C N  412#

DISPLAYSTARTLON 000D N 413

DLDSEG DDF4 V 142 167 1340#

DLEN 00F2 Vv 1339¢

DMABMSKFDC 0002 N 4968 942

DMABMSKREG 000A N 477¢ 943 ,

P e Se bme Gesl Peed Bued Bes B b e e S s P e e e
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CP/M ASMB6 1.1 SDURCES LUAD.ARS CCP/H-36 Loader Prosram and ol Paie 029
DMACOADDRESS 0000 N 466K
DMACOLGUNT 0001 K L6TH
DMACIADDRESS 0002 N 463%
UMACICUUNT 0003 N 4694
UMACZADDRESS 0004 N 4T7C% 530 932
DMACZCOUNT 0005 N  4T1# 939 941
DMAC3ADDRESS 0006 N  472#4
DMAC3COUNT DODT N 473%
DMACBPF 000C N 479% 925
DMACLEAR 000D N 481%
DMACMDREG 0008 N 4754
DMAHIGH4 0DN7 v 805 933 1235¢
DMALOW16 0po0s v 604 929 1235#
DMAMODERLADFDC 0046 N 4948 1227 COPYRIGHT o 1981, 1987, 1383
t -
DMAMODEREG 0008 N  478% 928 DIGITAL RESEARCH
DMAMUDESTURAGE 0002 Vv 927 1227¢# P.0. BOX 579
DMAMODEWRITEFDC 004A N 493K
DMAOFE . 0006 v 603K 690 721 752 158 163 175 PACIFIC GROVE, LA 93950
DMAPAGEC1 0080 N  484¥
DMAPAGEC3 0082 N 486¥ SER. #
DMAPAGEFDC 0081 N 4858 934
DMAREQUREG 0009 N  476%
DMASEG 0006 v 6028 689 155 162
UMASETUP 08D3 L 829 9154
DMASTATREG 0008 N 4T4% 4715 416 47T 418 479 480 481 482
DMATEMPREG 0000 N  480#
DMAX ODF8 Vv 1342#
DMIN O0DF6 V 1341%#
DONE 098D L 157 1624
pPB - 0008 N 610¥
pPBO 0D1D V 1244 1253#
DPHO 0009 vV 637 1242%#
DRCYLINDER OCF9 Vv 1216#
DRHEAD 0CFA V 1217%
DRIVc 000E V 5984 B850 855 314 901
DRNUMBER OCFC VvV  1219#
DRKECORD OCFB V 1218# !
DRSTO OCF6 V 962 1213#
DRST1 OCFT V  1214#
DRSTZ NCFB vV 1215#
DS SREG V - 105 167 725 1018 1103
DSEGNENT ODBO vV 140 1309#
DITYPE 0DF1 v 1338#
ENTRY 090D L 81 296#
EQUIPMENT 0011 N 1062#
ES SREG V. 347 349 353 155 155 759 1016 1020 1035 1106
1107 13113 1121 1123 1132
FABYTES OCFD Vv 1221#
FArILLER 0000 V 12244
FAGAP OCFF Vv 1223%
FALSE 0000 N 478 48
FASECTURS OCFE V 1222%



CP/M ASHB6 1.1 SOURCE: LOAD.ABG CCP/M-d6 Loader ¥roagraa and 41 PAGL B3O

FBYTES 0002 4 5544

FOLCOMMANDLOUP  OC35 L 9954 998 1003

FOCCOMMANDPUT DC2F L 876 909 958 973 97b¥

FDCDATA 03F5 N 5284

FOCFURMATCND 004D N 5444

FOCNUMOTOR 00FC N 540#

FDLON 00AC N 5396 855

FDCPORT 03F2 N 529k 858 COPYR:GHT © 1981, 1982, 1983

+DCREADCHD 0066 N  S541# 1226 -

EUCREADWRITE 0BFC L 830  946# DIGITAL RESEARCH

FOCREADY 0080 N 5504 997 1028 P. 0. BOX 579

FDCRECALUHD 0007 N 5464 873

FULRWC MD 0001 Vv 956 1226¥ PACIFIC GROVE, CA 93350

FULSEEKCMD 060F N 5454 887 SER. #

FOLSICMD 0008 N S547# 972

FDUSPECT 00CF N 55218 .

FDCSPEL2 0003 N  553#

FDLSPECCHD D003 N 5484

FOCSTAT 03F4 N 527# 528 983 1017

FDCSTATUSGET OC4T L 961 975 1006#

FUCSTATUSLODP OLS9 L 1026# 1029 1034

FDCWRLTELMD 0045 N 543k

FFLLLER DOES N 558# '

EGAP 003A N 551%#

FLPEND 64K 0AT9 L 696  699%

FLPEND 64K 0K 0A92 L 712 7158

FLP 1D DA4T L 658 6658 1783

FLPLOCALDONE 0ACD L 761#

FLPPGOK 0AD6 L 691 1664

FLPPHYSIO 0813 L 711 744 170  809#

FLPRET 0BN2 L 713 745 771 180  T84s

FLPRWLOCAL 0AAL L T07 1234

FLPTRACK 0459 L 6715 6T8#

FSECTORS 0008 N S56#

FUNCI 1ONTABLE 0CCS L 314 11638

ID1SK 09EC L 322# 1109

INCCOUL 0A18 L 355 358#

INET 0C66 L 80 1079%

1UCONOUT DSF1 L 203  329# 1166

L0READ 0A33 L 642K 1174

IORET 0958 L 3184 1164 1165 1167 1168 1169 1170 1171 1172 1175
1176 11717

LUSELDSK DA30 L 623% 1173

IREADRET 0A46 L 660 6624

KEYBUARDINTERRUP 0009 N 2834

LASTCODEOFFSET  0CBS N 1153# 1155

LOBDOSOFFSET 0000 N 53

LOROFFSET 0900 W ss# 13

LOUSR 0909 V B4k 96

LF 0004 51# 345 1295 1300 1305 1309 1313

LHEX 09A7 L 1BS# 190

LLGHIPENHI 0010 N 416#

LIGHIPENLOW 0011 N 417#

Pl am e P B e e Ses s B e e s e e e e e oy
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CP/N ASHMB6 1.1 SOURCEZ LOAD.A3S CCP/h-356 Loader Proaran und 21 PAGL 031

LLNEFEED 0A28 L 346 357 376k

LOADP 090A L 82 8714

LUCALBUF 1070 N 724 153 12568 1358

MAXRECALS 0005 o 824 1193#

HAXRETRIES 0003 W 826 1191%

HCNT 000F Vv  599% 673 676 619 179

MEMDRYSIZE 0012 N 1061% .
MUIORANDRECAL  0BS9 L 823  341#

KO 10RELAGS 0008 V 850 6571 1238#

MO TORUNDUNE 0B77 L 854 8624

HSG 09Cs L 94 137 141 178  209#

S 61 09CD L 212% 220

NSG2 090C L 215  221#

NOFTLE 0068 V 102 12954

HUMSEC 0003 Vv 709 T17 743 169  TT3 306 936 12294

NX1TRACK 0AFO L 168 1774

0P ENF 000F N 63# 100

0S INTERRUPT 00EO N  285#

P10 098F L 194  197# _
PCRLF 09C8 L 163  205#

PERR 0924 L 101  104# COPYRIGHT © 1981, 1982, 1983
PHEX 09A4 L 139 143 1828

PHYSRET 0858 L 831 8384 DIGITAL RESEARCH
PTCEVENPURI 0020 N 325 1049# P. 0. BOX 57993950
PECNSEODT 0020 N 324 1052# CA
PICODDPORT 0021 N 1050# 1091 PACIFIC GROVE,
PNIB 0985 L 188  192#

PRI 09C1 L 196 198#% SER. #

PSH 000F N 612#

PUTCHAR 09C3 L 2008 217

RBYTES 0002 N S560& 818

ROTL 00FF N 563# 821

READLT1 096E L  150# 158

READSF 0014 N 644 116 154

RE CAL 0B78 L 834 861 865

RECALLUOP 0437 L 8254 836

RECALS 0CEA V 824 835 1194#

RE KR 0083 V 159 1300

RETRIES 0CE9 V 826 832 11924

RETRYLUOOP 083C L B827¢ 833

RG AP 002A B 5628 820

RONSPEKSCREEN 0018 N 4264 428

RSECTORS 0008 N 5618 819

SCREENSIZ 0780 N 4268 432 1126

SEL1 0DE8 ¥ 109 1345#

SECTOR 000A V 601# 671 718 146 1782 903

SECTURSPERTRACK 0008 N S18# 519 670 1208

SEEK 088F L 828 8814

SELDSKF 000E N 62#

SELRET 0A34 L 636 6384

SENSEINTERRUPT  OC19 L 878 911  965¢

SE TDMABF 0033 N  63% 106 15¢

SETDHAF 001A N 65K 110 148



CP/M ASMB6 1.1 SOURCEZ: LOAD.ELE CCP/4%-ub Loader Program ind o PAGE (32

SETMULTCNTF 002C N 674 113 1456

SENUPINTERRUPTS 0C68 L 1089% e

SETUPVLIOED 0CBZ2 L 11154

SETUSERF 0020 4  6o¥ 97

STOEDK 0BAA L 891  8Y6# ;

SLGNON 0054 v 93 1291# COPYRIGHT o 1981, 1982, 1983

2‘;' rs)ogg 3 611# DIGITAL RESEARCH
]

$SU 0CEL1 V 341 1184# P. 0. BOX 579

SSCOLUMN 0007 N 354 359 370  455% PACIFIC GROVE, CA 93950

SSCURSUR 0000 N 342 360 372 386  451# 452 ’

SSESCAPE 0002 N 4528 453 SER, #

SSROW 0006 N 385 4544 455

SSSCREENSEG 0004 N 4534 454

STUP 099F L 103 161 176#

VLLKINTERRUPT 0008 N 282#

TRACK 00OC v 6004 781 889

TRACKNCNT 0004 V 681 710 746 167 12334

TRACKSP ERD ISK D028 N 5204 521

TRUE EFFF N 484

VIDEUINIT 0CA1 L 1119 1138#

VIDEGINITL DCA3 L 1141# 1146

VIDEDOHF 0021 w 408

VIDEGON 0029 N 4074 1148

XLy 0000 N 609¢
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