
CP/11 ASM86 t. 1 SIJURCE: LOl:.!l.Ad6 

2 
j 

4 
5 
6 
1 
!l 
9 

!U 
11 
12 
13 
H 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
.l5 
26 
21 
.l !j 

29 
30 
31 
:n 
33 
H 
JS 
36 
37 
J8 
39 
4 0 
'ti 
42 
43 
44 
~5 

46 
"1 0000 
48 Ffff 
49 
50 0000 
51 OOOA 
!> 2 
53 0000 

- -
CC~/11-86 Loader Pro1rdw dnd ~i 

title 'LCP/H-66 Lodd~r ~rojram ind 3105" 

;••··················································· rhe Loader consists of tn~ three aodules: 
Loader ROOS (the file L300S.H86lt the lo~1er 
Program and the loJder 1105. This 
module contains ooth the lodd&r Program 
and the Loader AI~S. 

The lo4der resid•s in 3ectors 2-H on the first trdck 
of an TflM PC floppy Glskette. The loider is 
ls brouyht into memory by the doot Sector ~hich 
resides in sector l of trdck O. The f;oot Sector 
is brought into m~mory by the IBM PC"s RJ~ 
iaonitor. 

Tha Loader Pro~rdm opens the file "CCPH.SYS" using tn~ 
Loader RODS and Loader 8105 1 

and then reads it into m~mory. rne DS re~ister is set 
to the start of the CCPM O~TA areat and a JttPF to the 
first byte of the CCPH code is executed. 

rhe first 128 byta recoro of the CCPM.SYS fila is 1 hauder 
with the following format: 

·----·----·----·----·----·----+----+----·----+ 
ITYPEI LtN A&S I HIN MAX I 
·----·----·----·----+----+----+----·----·----+ 
type rb 1 iseg type 
Len r., 1 ilength 
abs dw 1 ;absolute se:;ment address 
•ill rw 1 ;minimum :nen 
DiJlC rw 1 tmax mem needed 

for 

fhe code is expected first and then the aata within CCP~.Sl5 
fhls header record ts constructed automdtically by the 
GENCCPH utility. See the variables declarea at "5Ec1:· 
where the first sector of CCPH.SYS will ba reaa. 

Loader may be read into any sagment oy the Ooot 
Sector that does not overlap the area of me~ory 
the system tmage ln CC?M.SYS will occupy. 

; 
'***************************************************** 
false eQU 0 
true eQu not f.~lse 

er eQU Odh 
If equ 0.:.h 

ldbdos_offset equ 0000 ti ioffset of Loadpr t.005 

cc p tfV\ -~0 2 < (\ \/. ).... 

COPY iGHT © 1981. 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER. # c_e_- Io t.( 

LDll.ut.:R 



CP/K ASM66 1.1 SJURtE: LOAO.Ad6 

H 
.5!> 
!>6 
57 
511 
!19 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
1l 
73 
H 
H 
76 
11 
78 
79 
110 
81 
82 
IJ3 
84 
85 
116 
111 
1111 
89 
90 
91 
92 
•u 
'Jo\ 
Cjlj 

96 
97 
911 
99 

100 
101 
lUZ 
103 
10.\ 
10!> 
106 

0900 

0001 
0002 

000£: 
OOOF 
OOH 
001A 
0020 
002t 
0033 

0':100 E96303 
0903 E9i.>700 
0906 (90100 

O'JO'J 01) 

090A UAH DO 
0900 E88800 

0910 2E8A160'J09 
0915 lllZOCDEO 

0919 BAC70D 
out BlOrtDEO 
0920 .3CFF7506 
0924 BA&800 
0927 1:97500 

092A 8CDA 
092C BH3to-=o 

OC66 
09[){) 

0901\ 

09C6 

092A 

099F 

ldr _off set 

codatype 
dat:1type 

eq" IJ900h 

~dos function nufilbers 

SPldskf equ 14 
openf equ 15 
raadsf eQU 20 
setdo11af equ 26 
setuserf equ 32 
setmultcntf equ 44 
setdmabf equ .5 J 

;• CCPMLDR starts here 
;• 

coo~ typp ~~D he~d~r 
i dat4 ty~e C~D hdad~r 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL. RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#--------

;····················································· 
cseg 
org ldr _offset 

j•p in it 
j11p entry 
jmp loadi> 

ldusr db l) ; load user ls 0 

loadp: ; loader entry from BOOS lnit , ____ _ 
i entry: CH = boot user num~er 

perr: 

Cl = boot disk number 
os.es.ss = cs 

11ov dx.off set sl1non 
call 11sg 

aov dl,ldusr 
aov cl1setuserf I int 224 

mov dx,offset ccpmfcb 
mov cl,openf I int 224 
cmp al1255 I jne purr 

mov dx 1offset nof ile 
i•P stop 

•ov dx.ds 
aov cl,setdmabf I int 224 

;set user number 

;open CCP~.SYS file 
:insure good file 

:set D~A seg~ent address 

- - -



- - - -
U'/M ASM86 1.1 SOURCE• L0Ai1.l36 

101 
108 
109 OHO llAE800 
110 093.:i 611AC0£0 
111 
llZ 09]1 B201 
lU 0939 IH.Z:C0£0 
ll't 
115 0930 BAC100 
116 091t0 6114COtO 
111 
118 
119 
lZO 
lll 
122 
123 
12.!t 
125 
126 
127 
128 
129 
130 
131 
Ul 
133 
131t 
135 
136 09H 6A9COO 
131 0941 E88100 09Cd 
U8 094A AlEBOD 
139 0940 C.8HOO 09A4 
HO 0950 BABOOO 
1't 1 0953 E87500 09Cl.I 
l't2 0':156 AlHOD 
143 O'J5 'J E8UOO 09H 
Hit 
145 095C 6A8000 
146 O'J5f B12CCOtO 
141 0963 6110000 
l't II 0966 8111\COEO 
149 0961< 8816E80D 
150 
151 O'J6c 52 
1~2 O'J6f BlHCDEO 
153 0973 BAC 700 
lH 0976 Bll'tCDEO 
155 on A 5A 
156 0976 81C20004 
151 0971- 3C01HO.\ 11930 
158 0':183 3C0014fl 096E 
I 5'J 0981 BAt>30D 

- -
CU/11-86 Loilder Pro1rcm und MT 

:nov dx 1 offsP.t se cl 
mov cltsetdm'lf I ill t 224 

!DOV dl,J 
:aov cl, setmultcnt f I int 224 

lllDV th. 1offset ccpmtct. 
i10V cl,readsf I int 4'.24 

Cll!) ctype 1 codetype 
jnz bil dhdr 
cmp dtvPe1d<1tatype 
jnz badhdr 
llDV ax1cldseg 
add a•1clen 
ClllP il•1dldse!) I jnz badhdr 
itdd ilx1dlen I cmp ilK1 cl dset] 

; ja hdrok 
ibiidhdr: 

llOV d1uoffset r~rr 
; jmp stop 
ihdrok: 

11011 dx,offset csegMent 
call msg 
mov ax,cldseg 
Cilll phex 
mov dx,offset <Jse')men l 
call 111sg 
lllOV ilKtdldseg 
call phex 

•OV dx,128 
ilOV cl, setmul tent f int 224 
lllOV dx,O 
llOV cl 1 setdmaf I int U4 
llOV cix1cldseg 

r<?<1dit1: 
push dx 
lllOV cl,setdmabf I int 224 
llOV dx1offset ccpmfcb 
DOV cl,readsf I int 224 
Pc>P dx 
add dx18H28 
Cllll) itl 1 01H I je done 
Clll> ;al,O I je reiir1itl 

lllOV dx,c>ffset rerr 

:set OHA offset adJrus5 

:set Hulti-sector count t~ l 

reud fir~t re.cord 

th l! f 011 0 •• i fl '.l 
"c~mmHnted out" coJe 
Ciln Le u:>ed to 
Perfor~ error ch~c<in1 

code shc>uld he fir"t 

then dat11 

code abs • code len~th 
should oe = to d~t~ dos 

check for wrup around 

put memory map on consol~ 

print b1se data seJ•ent 

-

---------· -·---
COPYftGHT ~) 19&1. 1982, 1383 

DIGITAL RESEi\i{CH 
P. 0. BOX 579 

PACIFIC GROVE, LA 93950 

SER.#-------

set multi-suctor count to 128 

set OKA offset to 0 
initial DMA se~ment 

save dm~ se~~ent 

set DK. seyment for uisk 10 

next 1L8 sector read 
restore uma se;ment 
increment oma seyment 
check for i.Of 
check far aood writ~ 

print k~~D ERROR mess~ae 

- .... 



160 
161 O<J8A t91200 119Gf j mµ stop 
162 uone: 
163 O':JRO i:.83800 09C B call pcrlf an<J <.: crlf 
164 
165 O<J90 t706E9000000 JllOV clen,O set Cff':1 offset to 0 
166 
161 0996 BEi Ef.400 lllOV ds 1 dldseg l.CP n dJt~ segment 

1611 099A £EFF2h900 jmpf cs!dword ptr cl en le-.ip t:) C CP 11 iriitic1lizc1tion 
169 
170 ;•···························· 111 •• COPYRiGHT © 1981, 1982, 1983 112 ; * sul>routines 
173 .. DIGITAL RESEARCH 
lH ;••··························· 11~ P. 0. BOX 579 
116 stop: PACIFIC GROVE, CA 93~50 
111 ;----
1711 099r t:82900 09Ca call 1151) SER.# 
119 09A2 FAF4 cli t hlt 
18 IJ 
181 
lli2 phex: i pr ln t 4 hex cnaractars fro.n ax 
1113 i----
184 09114 890404 mo v CXJ O't04h 't in both Cll and CL 
185 lhex: 
J li6 09.\7 03CG rol ax tel rotate left 4 
187 09A9 5150 push ex I push ;,;x s.ive crucial reJisters 
ld8 09Aa E80100 0985 call pnil> print hex nibble 
1119 09Ac 5859 pop ax I pop Cll restore registt:rs 
HU 0960 FEC075f3 091\1 dee ch I jnz lhex and 1009 four t i:n es 
191 096't t3 ret 
l 'J2 pnil>: ;print low nibble in Al a> hex Chdr 
193 098!> 240F3t09 and altOfh I cmp al 9 9 
194 0989 7104 0'.JBF ji;t plO ; above 9 ? 
19~ 09Bll 0430 add al• ·o· ;digit 
l'Jl> 0980 EB02 09C 1 jmps prn 
197 09Bf 0437 ptO: add a1.·ll·-10 ;char a-e 
1':111 09Cl BADO prn: .aov dl, al 
19'.I 
lUO pulchar: 
201 ;-------
202 O<JCJ 8ACll mov cl tdl 
lOJ 09C!> E9l900 09F 1 J•i> io_co11out 
201t 
205 pcrlt: 
206 ·-----
207 09t8 BAC400 mov dx,offset crlf ;print carriaqe return, lirte feed 
2011 
20'1 ms']: ;print mS·J startinu at dx until 5 
210 ;---
211 09Cll llBOA mov l>x,dx 
212 msgt: 

-



..... -
CP IH ASHIJ6 1.1 S[)URCE: 

213 
l l't 09CO llA11 
21 !> U91:f 80F.\2H408 
216 090't 53 
211 0905 t8c Bi'F 
2lll O'JOIJ 5R 
21 'J 0909 43 
220 O'lDA ERF 1 
2ll 
222 O'JOC C3 
223 

-
LO .. O.Ad6 

09DC 

O'JC J 

09CO 
msu2: 

<nOV dl1[l>JCJ 
cmp dl1'i• I je msJ2 

push bx 
call pl.ltch<;r 
POP bll 
inc bK 
jmps nisJl 

ret 

-

COPYRIGHT© 1921. 1982, 1qg3 
OIGI f AL RESEARCI I 

P. 0. BC1X 57') 
PACIFIC GROVE, ~A 93950 

SER.# ______ _ 

- -



CPI~ ASM66 1.1 SlURCE: LOAO.Ad6 

2l't 
225 
226 
221 
ll8 
22'J 
230 
l:il 
l:Jl 
233 
231t 
H!t 
23b 
237 
HH 
2.l'J 
2't0 
2"1 
2't2 
2"3 
2'tlt 
20 
2't6 
2-U 
2't8 
20 
250 
251 
252 
253 
25't 
255 
256 
251 
2!18 
259 
2b0 
261 
262 
2bl 
26't 
2o5 
266 
261 
208 
269 
210 
211 
212 
213 
2H 
215 
216 

eject 

lCJ,,.[)tK 

R r fJ ·s· - a 6 .. 
:.:.::.:::.=.======= 

CP/~-86 3.0 or ~oncur~ent CPl~-86 2.0 

aoot Lo4dar IIO S~st~~ 
for the 

lbM Persanal Computer 

Copyright Cc> 1982 
Digital ~esearch 1 Inc. 
box 579• Pacific &rove 
Californtd• 93950 

;• (Permission is hereby ~ranted to use or 
i* a~stract the following program in the 
i• impl~•entatlon of Concurrent LPIH-86 1 

i• CP/H, HPIH or fP/~et for the 8086 or 6088 
;• micro-processor.) 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

'SER.# ______ _ 

i* 

;••······································································ i• 
i• Register usage for RIOS lnterfqce routines: 

Entry: 

exit: 

;• 

AL = 
ex = 
DX 
DS 

function M (in entry) 
entry parameter 
entry parameter 
LOROOS data ~egment 

AX return 
BK = AX Cin exit) 
ALL SEG~ENf R£GISTcRS PP.~StRVEO: 
CS 1 DS 1 ES,S5 must be presarved though c~ll 

i* Notes: flag set anu the far ju~p to the dispatch~r are 
:• the only leJal Operating System "entry" points 
i• for an interruµt routine) 
;• 
i• 
; . 
i• 
;• 

changP.s nave bP.~n made tn the 
register canventions from 
the CP/H-86 nIOS and the MP/M-86 OiDS. 

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

111111!1 ,..... ...... - - ,... _... ~ ~ ..... ..... ~ ... ~ ,-, -~ -i ... ,.... fiiiilil 



- - -
CP/M ASM86 I.I SJURCE: LOAD.~d6 

217 
218 
21'J 
280 
21:1 I 
2112 
21n 
2 8't 
2!15 
2!16 
281 
2811 
2d9 
290 
2'H 
292 
2H 
294 
295 
296 
297 
298 
299 
JOU 
301 
302 
JOJ 
304 
305 
306 
307 
3011 
309 
JlU 
311 
312 
j}j 

314 
315 
316 
311 
3111 
31 'J 
320 
321 
322 
323 
324 
325 
326 
321 
3211 
329 

0008 
0009 
ooot: 
OOEO 
OOEl 

0900 fC 
090i: 3ZE4 
09EO DOEO 
09f2 880!) 
O'JH fF91C50C 
O:IEll llC!HI 
09EA CR 

O'JEll C3 

O'JEC 6020 
09H t620 
09f0 CF 

; * 
i • 

-
CCP/1-BS Loader ProqrJm Jnd ~· 

•*•*~~··········$·~··•**~***~*¥***~*********•4***~~*·*~**~*~~~t¥~*~~~·•** 

ttck_interrupt '°' '.~U IJ flh 
keyboard_interrupt ~QU 09h 
disk_interrupt equ OCh 
os_interrupt .::qu 2?4 ;to.:ill~r L. i.)'J s ~ntry 

deuug~er_lnterrupt equ U5 ; jetil.-~';er 2nt r y ti) o.s. 

'*********************************************************'***•••••~••••* 
•• * 
i• l~fERFACE TO LOADER 8005 * 
•• * 
··································································~······ 
; ===== 
;:-:_;.:-; 

entry: 
; ;;.::.:-.;::: 

; ===== 

io_ret: 

;------
i_dlsk: 
;------

entry: AL = function number 
CK, DK parameters 

exit: AK = BX = return 

;arrive here fro~ JMP dl 
;03H in ~IOS code se1wdnt 

ALL SEGMENT REGISTtRS P~ESt:RVED: 
CS 9 DS,ES 9 S5 •ust be preserveu though call 

~ote: no alteration of stack is allowed during entry exce~t 
for the return address caused by the ucall function_t3b}3[Jxl 8 

instruction. 

cl:I 
11or ah,ah 
shl altl 
mov bx,ax 
call funclion_table(oxJ 
aov bx,ax 
retf 

rel 

aov altPic_nseoi 
out plc_even_port,~l 
iret 

:set the direction fl~u 

; multiply by l 
;put in indirert reGister 
;no range checking n~adoJ 
;only culled by load~r BQJS 
;return to loader unos 

;signal end of interrJ~t 
;to 8259 
;note ~e destroy&J AL 

; =-=-====== 
fo_conout: 

COPYfl GHT ro 1981.1982.1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



CP/H ASM86 1.1 SJURCE: LOAD.nS6 

:no 
HI 
33Z 
H3 
3H 
335 
336 
3H 
338 
339 
HO 
3H 
3'tZ 
30 
3H 
3'9~ 

H6 
H7 
348 
H':I 
350 
3H 
35Z 
3!>3 
3!>4 
355 
356 
3!>1 
358 
359 
360 
361 
362 
363 
36ft 
365 
366 
361 
368 
369 
370 
371 
31Z 
3B 
314 
315 
376 
311 
318 
379 
380 
381 
382 

09Fl i>BE 1 OC 
09F4 883F 
09f6 80F900 
09f 9 Hll 
09F8 80f 90A 
0 '}fl:. HZiJ 
OAOO 06 
0A01 BBOOBO 
OA04 ilEC[) 
OA06 B~Cl 

OAOll Gft01 
DADA AS 
OAOB D7 
OADC ll07F07"f 
OAIO 7506 
DAIZ E8D9DO 
OAl!> E91000 

OA18 t'EH07 
OAlb <193F 
OAlO C3 

OA!E 3302 
DA20 865107 
DA23 DlE2 
0A25 2917 
OA27 C3 

Ot.H 

OA2 8 

0A18 
OAlE 
0A21l 

; ==·=:::::.:::.:::: 

entry: Cl = ch~rJcter to outµut 
OL = device nu~her 

exit: ;<one 
ALL SfGMtNf REGJ5TcPS PRLSlRVlG: 
cs,os,ES,55 must ~a ~reserved thou~h Cdll 

Put character in screen ~nd update cursor ~ositlon 
dX = screen structure 

mov bx 9 offset ssJ 
11ov dl,ss_cursorLbxl 
c111p cl 1 cr 
je carriage_return 

CllP cltlf 
je linefeed 

push es 
mov ax 9 bw_video_seg 

;cursor offset in byt~s 

mov es,ax isegment of foreJrounJ scre~n 
11ov al,cl 
mov ah 9 Dlh ;default ~ttribute 

a 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _______ _ 

stosw iupdate und don•t touch th~ cttriuute 
pop es ;01 increnented Ly 2. 
cmp ss_columnlbxJ,columns_per_screen - l 

inc_col: 

Jne tnc_col 
call carriuge_return 
jmp Iine_feed 

tnc ss_columnCbxl 
•ov ss_cursor[bxl 1 di 
ret 

;---------------
carriage_return: 
;---------------

entry: 
exit: 

BX = screen structure 
UX preserved 

xor dx 1 d1< 
xchg dl1ss_column(bx] 
shl dx1l 
sub ss_cursor[bxJ,dx 
ret 

;---------
;---------

entry: 8X = screen structure 
exit: BX preserved 

;01 = next dQta, attriuute 
:save new cursor position 

;11x = o 
:set cursor position to be1lnin~ of 
itimes 2 for d~t~ qnd attrluute 
;set new cursor position 

fhis routine assumes the loaJer "ill n~ver 
need to scroll the screen 



-
]ijj 

3tl4 
31l~ 

386 
381 
381:1 
3U'J 
390 
3'.11 
392 
39j 
3'H 
395 
396 
391 
J';l 11 
399 
400 
401 
402 
41Jj 
404 
405 
'406 
401 
4011 
409 
410 
411 
412 
413 
4l't 
415 
416 
417 
418 
4l'J 
4l0 
421 
422 
423 
4l4 
425 
426 
427 
428 
42'1 
4;)0 
431 
432 
433 
4J4 
't3~ 

OA2il FH 706 
0A2B 8107AOuO 
0A2f C3 

03B't 

0029 
0021 

OOOA 
OOOti 
oooc 
0000 
0001: 
OOOF 
0010 
0011 

0018 
0050 
0780 

6000 

OFOO 

-
CCP/~-86 loader Pro1r~m dnJ GJ 

inc .:;s_row[bx] 
add ss_cursor[uK1,colu~ns_µer_screen*2 
rel 

;*******•*******~***********•************************~******************* 
;• . 
o* 6845 CRT CfliHR!lLLtR PORT 4tl0 l.01'i:~Mlfl tQllA Tl'i * 

bw_carJ 

The IBH PC's ~onochrome memory m~pped video display ~eoins 
at par<1graph Ol:JOOMi. J.t repres<?nts <1 screen &o :< .!5. 
Each vide<> charact.~r re~uir,~s a word value, the low llyte 
is the ASCII code (characters cojes ~ 12C are dlso displ~veJ) 
<ind the high byte is an attribute byte. The 25th lina 
ls reser11ed by this BTIJS as <t st.;tus line. 

equ 003b4h 

- -
'J 

video_on f?Ql.I OOIJL'Jh COPYRIGHT© 1981. 1982, 1983 
video_off equ 0002lh DIGITAL RESEARCH 
<.:urs<>r_start l!<jU 10 P. 0. BOX 579 
cursor_end equ 11 PACIFIC GROVE, CA 93950 
displav_start_hi equ 12 
display_start_lo~ equ 1) SER.# 
cursor_hi equ l't 
cursor_low aqu 15 
li ght_pen_hl aQ" 16 
light _pen_ low eQu 17 

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

SCREEN P~RA~tTtRS 

rows_per _screen 
columns_per_screen 
screen_siz 

bw_video_seg 

bw_video_status_line 

eQu 

equ 

24 
80 
rows_per_screen • c<>lumns_per_screen 

Hn words 
ObOOOh isegnent address ~f 

:st4rt of video r~m 
screen_slz * ? 

ibyte off set of ~talus line 



CP/H ASH86 I.I SOURCE: LOAO.Ad6 

't36 
4H 
4_j8 
't39 
HO 
Hl 
H2 
H3 
44't 
445 
H6 
441 
448 
H9 
"t50 
4H 
4!>2 
453 
454 
4!15 
456 
"t!ll 
458 
4!1 'J 
460 
"t61 
462 
463 
"t6't 
465 
466 
461 
468 
469 
410 
HI 
47Z 
413 
41't 
415 
416 
411 
418 
479 
480 
481 
41!2 
41!.i 
4114 
485 
41!6 
41l1 
41!8 

0000 
0002 
0004 
0006 
0007 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0001 
0008 
0008 
0009 
ooor. 
0008 
oooc 
0000 
0000 
OOOf 

0080 
0081 
008.2 

CC~/M-86 Lo1der Pru~ra~ ~nd ~l 

SCHElN SfRU:TU~ES .. ~ 

;*••···················*········~··································~····· 
Each virtual console has a structure of tnc followin~ 

format assocldtco with ft. CSS = Screen Structure) 
fhe data in this structure is dependdnl on the typ• of ~cre•n 

supported and dny dscape seQuence handlinJ in io_conout. 
Note: ss_cursor, ss_ro~, ss_colurnn are relativ~ to 0 and J~~ 

•ord pointers, i.e., if ss_cursor is 1 tb•n it refdrs to 
bytes 2 and 3 in the video RAM or a background screen's 
Quta arec.. 

P~GL 
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ss_cursor 
ss_escape 
ss_screen_seg 
ss_row 
ss_coll.llDI\ 

word 
word 
word 
byte 

ptr 
ptr 
ptr 
pt r 

0 
SS _cursor t ... orci 
ss_escape t woru 
ss_screen_seq t word 

lo~i~ts at data/jttriu 
•~~c~ue routine tu r~turn t~ 

;J~ta for screen lm~~E 
;c.Jrrel'lt row 

t>yte ptr SS _ruw t byte ;current col 

OISK 110 

;•********************•·················*•*****•························· 
i• * 
;* 8237 DIRECT HEMO~Y ACCESS CONTROLLER PORf '~O COA~~HOS * 
•• * 
•*******************•···················································· 
d:ua_cO_address eQl.I OOOh ; 02 37 channel 0 ad<lress rw 
dma_cO_cuunt equ OOlh ; 82 37 ch .. nnel 0 tran!>fer caunt r .. 
dmJ_cl_address eQu 002h ; 82 37 channel l address rw 
dlJla_cl_ci>unt eQU OOJh ; 82 37 chiJnnel 1 transfer c:ount rw 
d111a_c2_address equ 004h ; BL 37 channel L a .1dre::; s ,. .. 
d,a4_c2_c~unt eQ1.1 005h ;8237 channel 7. transfer c::>unt rw 
dm4_c3_address equ 006h ; 82 37 channel 3 -.JdJrf'SS r-w 
dma_c3_ci>unt eQU 007h ; 82 37 ch<lnnel _j transfer co..,nt ,.,. 
dm4_stat_reg eQu OOilh ;8237 status register ru 
dma_cmd_re~ equ dma_stat_reg ;8237 command l'Ec·Jister .. o 
cJma_requ_reg equ dma_stat_re1;tl ; !J237 soft~are d.na request ~o 

d111a_bmsk_reg eciu •1ma_s tat_re\l .. 2 ; 0237 binary channel IDiJSK .. Q 

d111a_n1ode_r e g equ dma_stat_regt) ; 8237 mode register ~Q 

dma_cbpf eQu dma_st;,t_re1Jt4 ;8L31 clear byte puinter fff .. o 
dm<1_temp_reg eQu dma_stat_regtS ; 8237 te11porary register ro 
um<1_cl ear equ dma_sl<>t_re;it5 ; 82 )7 master clear .. o 
dmd_mask_reg eQU Jmt1_stat_regt7 ;8231 lineur channel :nask ,.o 

dma_page_cl equ 080h ; al 6 to a20 for chunnel 1 
Omd_page_f dc eciu OBlh ;al6 to <120 tor ch;,nnel 2 
dma.:.page_cJ equ 08.Zh ; a 16 to a LO tor channel j 

- -



- -
CPIH ASHll6 I.I SOURCE: LOA~.436 

411'1 
4'JO 
491 
4'12 
4'H 
494 
495 
4'J6 
't'H 
498 
499 
500 
501 
50.l 
503 
504 
505 
506 
507 
SOil 
509 
510 
511 
5ll 
513 
5H 
515 
516 
511 
511l 
519 
520 
521 
5ll 
523 
524 
525 
5l6 
521 
5211 
5l9 
530 
531 
532 
5H 
53't 
535 
536 
531 
538 
5H 
5't0 
541 

OO'tA 
0046 

0002 

0200 
0008 
100i) 
0028 
8000 

03H 
03F5 
O::SF2 

oooc 
OOFC 
0066 

-
CC~IN-116 loader Pro1raw and ~I 

roe follU><lO\J lauPl!oi <bfin~ !>lll(i}e rroJe, 'iJrlr'.'::.S incrc . .:•·rit 
auto-initializ4tinn disable, read or ~rite usinJ chann~l ! 

dma_mode_write_fdc 
dma_mode_read_fdc 

01or110100 
ilHOOl l Oo 

Pf.Gt II 

dma_bmsk_fdc 0000001 Oo i~in~rv ~hJnn~l m~sk for disk 

OMA channel assi~nrnents 

;channel 0 dyna~ic memory refresh 
; ch;tnnel 1 
ichannel 2 floppy disk controller 
ichannel J 

fhe follo~ing equates are set to the size of a double density, 
single sided 5 ~ 114" floppy. 

bytes_per_sector 
sectors_per_track 
bytes_per_tr4ck 
tracks_per_disk 
bytes_per_dlsk 

512 
8 ii to H 
sectors_per_tracK ~ bytes_per_sector 
40 ;o to 39 
tracks_per_disk • byte~_per_track 

Jhe follo~ing LQUates are tor the INTEL H272 Floppy Disk 
Co11troller. 

COPYRIGllT <i:> 1981. 1982.1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

fdc_stat 
fdc_data 
fr1c_port 

t:lJ u 
equ 
equ 

03f4h 
fdc_stat+I 
Olfih 

;status port for t~e disk controll~r 

idQta port for th~ dlsk ~ontroller 
;all bits clear ~~ chlnn~l reset 

H 6 
; I I 
n I 
;I I 
; I 1 
;I I 
; d c 

fdc_on equ 
fdc_no_motor equ 
f dc_rea d_cmd eQu 

5 
I 
I 
I 
I 
I 
b 

4 3 7 1 0 
I I I \_/ 
I I I I 
I I I drive select OO=a,Ol=b,IO=coll=J 
I I fdc reset* 
I Int & d~arq enaDle 
a motor on 

000011 Ollb 
111111001> 
01100110b 

mask to keeP th~ 3272 unreset 
mask for no motors 
mf m, sk i p deleted data 0 re cJ .j 



LV/M ASM86 l.J S~URCE: LOA0.4d6 

542 
543 0045 
a,H 0040 
5'<5 OOOf 
546 0001 
541 0008 
54!1 0003 
549 
550 0080 
551 
552 OOCf 
553 0003 
554 
555 0002 
556 0008 
557 003A 
5511 OOE5 
559 
560 0002 
561 0008 
562 002A 
56:J oor:r 
564 
565 
566 
561 
5611 
569 
570 
511 
512 
573 
574 
575 
516 
517 
578 
579 
5110 
5111 
5U2 
5U3 
584 
5U5 
5!16 
5117 
511U 
58'J 
590 
5<Jl 
592 
593 
594 

fdc_write_cmd e<tu 
fdc_tormat_cmd equ 
fJc_seek_c:nd t?QU 

fdc_recdl_cmd equ 
fdc_si_cmd e:iu 
fdc_spec_cmd equ 

fdc_ready eQU 

OtuOOJlllh 
IJIOOl llllu 
000011110 
0000011 to 
OOO'llOOih 
OOOOUOllh 

L00000001.1 

;mrm, write 
im1m, tor11ilt 
tseeK 
:home to tr.ck 0 
isensP. lnterupt stJtJs 
;specif\.' 

f dc_spec_l eq1.1 
fdc_spec_2 eQU 

llUOllllb 
OOOOOOllL 

;srt=Oc, hcl unload=;if tir:.t sirnci fy byte 
;ha lo~d=l1 moo9=0Mn seco~J sp~clfv byte 

f_bytes equ 
f_sectors equ 

2 
8 

;magic numoer for 5ll oytes p!r sect~r 
;sectors p~r track 

f _i.iill> BQU 
f _filler equ 

r_bytes eQLI 

Ohh 
Oe5h 

2 

;magic nu:nDer tor furmat JJP 
Hill chi1r:1cter 

;magic num~er for 51~ byl~~ 

r_sectors equ 8 
r_gap 
r _otl 

:?qu 02ah 
eCILI Gffh 

Equates for Paramter Pdssing for read and ~rite fro~ the 
SD:JS. 

4t the disk read and write function entries, 
all disk I/O parameters are on tne stack. 
fhe stack at these entries bppears as 
follows: 

·-------·-------· 
tH ORV I /olCrH [)rive and Multi sector 

·-------·-------· 
tlZ TRACK I Track number 

·-------·-------· 
HO I SECTOR I i'hysiCdl sector n1H1 be r 

·-------·-------· 
•8 I !HIJl_stG OMA segment 

·-------·-------· 
•6 I OHA_OfF I DMI\ offset 

·-------·-------· 
•4 RcT_SEG I 1JOOS return segrJent 

·-------·-------· 
•2 REf_OfF noos return offset 

·-------·-------· SP+O I RET _AOR Return address l () EIJUS 

·-------·-------· 
fhese paraneters may be inoexed and ~oaif ided 

count 

dHRY routine 

directly on the stuck oy u,,. BIOS re<od <ind .. ,.. ite rotines 
(hey will be removed by the tiOOS when the UfOS cumplates 
the read/write function and returns to tne HOOS. 

-
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CP/H ASH86 1.1 SOURCE: l0AO.Ati6 

595 
5'J6 
5')1 

5 ')ti 
5 ')'I 
600 
601 
602 
603 
60't 
605 
606 
607 
6011 
6 O'J 
610 
611 
612 
6B 
6l't 
615 
616 
611 
6111 
619 
6iU 
621 
62Z 
623 
6H 
6415 
626 
627 
628 
629 
6JO 
631 
632 
6JJ 
6H 
635 
636 
6J1 
6311 
639 
640 
641 
642 
64J 
64'\ 
645 
646 
647 

0001:: 
OOOf 
oooc. 
OOOA 
0008 
0006 

0000 
0006 
0000 
OOOf 

0A30 33CO 
OA32 80F900 
OA35 7503 
OA37 860900 

OA3A C3 

0.\3,!\ 

drive equ byte 
1ncnt eCIU by ta 
lr<>Ck equ ,.ord . 
!>ector eQU word 
dmil_seg equ word 
dmil_off equ .,or:t 

Soine equtes 
and the IHsk 

x l t eQU 0 
dpb equ 8 
!:iP t equ 0 
psh eQU 15 

ptr 14Lop~ 
p tr 1 !)[ [,p] 

ptr l.dupJ 
p tr lO[upJ 
ptr lj[t;p] 

ptr 6L.1p) 

in th .. 0 i sk "aram~ter tiecider ([)I' II) 

P"r'lllleter ill ock. 

~translation table ot f !><> t in on. 
; disk P<ir<imeter oloc1< offset in 
;sectors per track offset in OPI! 
;physfc<ll shift f<1c.tor off sat in 

Dl'H 

OH 

l l 
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;•······································································· ;• . 
; =·===:::::;:: 

io_seldsk: 
;========= 

entry: 

exit: 

DISK DRIVER ROUTINES 

i f1.1nctlon H Se.lect Disk 

CL disK to be selected 
DL OOh if disk has not been previou~ly selected 

Olh if disk has been previously selected 
AX 0 if ille~al oisk 

offset of nPH relative from 
DIOS Oata SeJmant 

ALL SEG~ENi REGISTERS PRtStRVEO: 
CS,OS,cS,SS must be pres~rved though call 

xor ax1ax 
Cini> cleO 
jne sel_ret 

;get re~dy for error(s) 
;1s it a A: 1 
;if not just exit 

mo~ ax 1 offset dphO 
sel_ret: 

rel 

;=====:= 
io_read: 
·------­.-------

Function 11: Re<id sector 

Reads the sector on the current disk, tr<1ck dnd 
sector Into the current OMA buffer. 

entry: Parameters on stack 

-



L~/M ASMl!6 t.1 S~URCt: LOAJ.~36 

6't II 
649 
650 
651 
652 
6.!>3 
654 
655 
656 
657 
6511 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
66'il 
670 
671 
672 
613 
6H 
615 
676 
677 
67R 
619 
680 
681 
6112 
6113 
61!'t 
61l5 
61l6 
681 
61!8 
6119 
690 
691 
6"'2 
693 
694 
695 
696 
697 
698 
699 
TOO 

OA3b l!BEC 

OAJD 1::80700 
OA'tO BOOl 
OA42 7502 
0A44 HCB 

0A46 C3 

OAH ll80800 
0A4A 2846011 
OA40 32FF 
OA4F 8A5EOF 
0A52 3BC3 
OA!i't 760 3 
0A56 8A4SOF 

0A5'J 21l460F 

OA5C A20400 

OA5f SAEO 
OA61 32CO 
0A63 DOE4 
0A65 50 

0A6ti ilB't606 
0A69 81l5E 06 
OA6L EB'HOO 
0A6F f700 

0A71 50 
0A72 3ilC3 
OAH 721)3 
OA76 t:95000 

OA47 

0A46 

OA59 

exit: AL ~O if nu urror occur~d 
AL 01 if an error occured 
AL Offh if density change detected 
All SEG~[~T RiGl5TtRS P~cs~qvED: 
LS 1DS 1 iS,SS must be pres~rved tnouJh c.tll 

111ov bp 1 sp ;set l~P for inae)(inq into ~lll'tl 

mov ama_mode_storaJe1d~a_moda_rebd_fJc 

~ov fdc_r~-c~d,fdc_read_cnd iloader al~3ys raids 
call flp_io 
lllOV J} t 1 
jnz l_read_ret ;zero flag is set ~ith succe~sful 

dee al ;I/O 
i_reild_ret: 

flp_io: 
·------

rel 

entrv: p3rameters on stack 
exit: zero fl~g set if no error 

mov ax,sectors_per_track:max sectors - starttng s~ctor 
sub ax 1 seclor :sectors left on track 
xor bhtbh 
mov bl1111cnt 
CID? ax 1 bx 
jbe flp_track 

aov al 9 111cnt 

;multi sector count ts byte VHri~~lM 
:sectors left on trac~, sectors requestej 
; transfer to end of track 
;transfer to before end of track 

tlp_track: 
sub 11cnt1al 

aov ah,al 
xor al1al 
shl ah,1 
push ax 

mov ax1d111a_seg 
mov bx,dma_off 

;AL = # sectors to R/W on this itar~tion 
;through FLP_ro. 
;sectors to K/W on current tr1ck 

;check for 64K page overlap 
:shl al,a C• £56) 

; • 512 
ihow mani bvtes to R/W on cur trk 

;compute new 20 bit OMA addr 

Ou03 call co111p_dma 
not ax 

;returns AX"' lo~ 16 bits of l'J .iit ~·Jr 

;how manv bytes left in this 64K paga 

pop bx 
CIDP ilXtbl< 

0~19 jb f lp_end_64K 
OAJ6 jmp flp_pg_ok 

;nX=byles to R/Y on current track 
;does this transfer fit in 64K uaqe 

:read to end of 64K puoe and then 
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CP/H ASM66 1.1 SJUHCE: LO~O.A86 

701 
10l 
703 
704 
TO!> 
106 
707 
708 
709 
710 
111 
712 
713 
7H 
115 
716 
717 
718 
119 
720 
1£1 
722 
723 
124 
7.l5 
726 
127 
1L8 
72'J 
730 
131 
1 jl 
733 
734 
73!> 
136 
131 
738 
739 
HO 
1'tl 
14l 
lH 
744 
145 
7't6 
747 
HB 
149 
750 
Hl 
752 
15.:1 

Oi.79 BAC4 
0A7li 32£4 
OA10 OH::l 
0A7f ll5CO 
OABl HIE 

0A83 A20300 
0AB6 28050400 
OABA EBBEOO 
OABU 1403 
OABF t91000 

0A'J2 33CD 
OA94 A00300 
OA97 Ol460A 
0A9A 86EO 
0A9C 00!:4 
0A9E 014S 06 

OAAJ 887010 
0AA4 l:ICB 
OAA6 EB5AOO 

0AA9 C606030001 
OAAt: t86:100 
OA!ll 754;: 
OAB3 ff460AfEOE04 

00 

OABA 8B7E 06 
OABO OE7010 

0618 
0A92 
!lt102 

01103 

OIHb 
0802 

- -
CCP/~-d6 Lo1der ~ro~ram ~nJ ~1 · 

lllOV '1l1ah 
xor ah1dn 
shr ax,1 
test aic, <1x 
jz flp_rwloc<Jl 

mov num_sec,i.ll 
sub trdck_mcnlti.ll 
call flp_phy~_io 
jz flP_end6'tk_ok 
jrnp flp_ret 

:re~d spi.lnninq sd~tor lac3llv 
f11ow r.i<.1ny sectors fit in llii~ p.iJ,; 1 
; bytes lP.ft in 64i< i> :;q•, 
;!lividej by 512 
lif 0 1 no s~ctors fit 
:tn th• rest of this 64K p~g~ 

:sector~ that fit in ~ntl 6~Y p.,,Js 
:tr1c:C_mcnt c,lwws) ~L 

lred~/wrlte themt )HA alre~dy cun~Jtej 

;return if zero reset on error 

flp_end64K_ok: 

flp_rwlocal: 

; 
;t lp_local: 

JCOr ax.ax 
111ov al.num_s..,c 
add sector.ax 
xchg ahoal 
shl ah,1 
add dma_off,Jx 

aov bK 1 local_buf 

;compute new OM4 offset 
; still on the sa11e track 
;shl axtli C• 256) 
;• bytes_per_sector (512) 
;64K wrap aro1.1nd ls le,ial 

; sector 
mov ax ads ; comµute 20 bit loc.tl O'l.A ~ddr 

call comp_dma 
cmp fdc_rw_cmJ,fdc_read_cmd :load~r dl~ays rea~s 

:only need this for writes 

;reading or wrttinJ ? 
je flp_local 

mov sitdma_off ;get the sector to write fron local 
mov di,local_buf ;buffer 
push es 1 push ds I push ds I pop es 
mov ax,dml_seg I mov ds,ax 
mov cK,bytes_Per_sector/2 
rep aovsw 
pop ds I pop es 
1aov dma_off,si ;update Dl!ii offset 

:read/write one sector aov nu111_sec, 1 
call f lp_phys_io 
jnz flp_ret 

inc sector 1 dee 
;return zero f lati reset 

track_rncnt 

cmp fdc_rw_cmd,fdc_read_cmd 
jne flp_local_done 

aov di,dma_off 
mov sitlocal_buf 

:move the sector to ~ser's ~re~ 
;if re<1dinJ 

corvilic11r ~-19s1. 1982. isa3 
DIG•l:u. RESi:;dCH 

P.O. Bf.•X 51:1 
PACIFIC GROVE, LA 93)5() 

SER.# ______ _ 



C..~/M ASM86 1.1 SlURC..E: LOlD.A66 

7!>4 
H5 
7'.J6 
757 
7'.J ij 
7'.J 'J 
760 
761 
762 
763 
164 
765 
766 
161 
768 
76'1 
770 
711 
11l 
111 
714 
715 
716 
111 
7711 
779 
7UO 
781 
7112 
78.3 
711't 
7115 
786 
1U1 
7l!8 
7 69 
190 
791 
792 
793 
79't 
795 
796 
1'J1 
198 
799 
800 
801 
802 
803 
804 
805 
806 

OACO 
OAC4 
OACl 
OAC'J 
OACC.. 

OACO 
OAOO 
UA03 

OA06 
0A09 
DADO 
OAEO 
0AE3 
OAE5 
OAE1 
OAEO 
OAEO 

OAFO 
OAfL 
0AF5 
OAFl 
OAFA 
OAFf 

01102 

01:103 
Oii01 
OBOB 
0800 
0813 
0816 
O!UA 

06i1E4608 
890001 
f3A5 
897i:06 
01 

llfl't608 
8B5E06 
E82'.>00 

A00400 
84CH413 
A20300 
c:aBoo 
75lll 
33CO 
8AZ60300 
OOE4 
014&06 

32C() 
.JB460f 
HBB 
FF't60C 
C7460AOOOO 
tH5FF 

c.;3 

BIO't03CO 
8AE824FO 
03Cl 
80tJS0080t50F 
A30500 
862E 0700 
C3 

OW3 

Oi.FO 

Ob 1 i.l 
OOOl 

Oll02 

OA4l 

CC~/~-86 lo~Jer Prosrum ~nd ~l 

p~sh es l ~ov ~s,dm~_sn·J 

~ov cx,b1t~s_µar_sector/L 

rep :n!lvs1• 
~ov dma_off aJi ~updute D~P offs2t 
pop es 

f!p_local_done: 
mov axt dma_s.~g 
mov ox 1 dma_off 
call comp_dm<J 

;compute new 20 bit Dgf ~ddr 

lfor next FOC read/write 

flp_pg_ok: ;re~d ~ill not cross 64K bound~r~ 

mov al 9 track_mcnt ;could be 0 if Ne just reao locall~ 
test altal I jz nxt_track 

nxt_tracld 

mov num_sec 1 al lreaJ the rest from this track 
call flp_phys_io ;OMA is already co~puted 
jnz flp_ret ;return zero fla~ reset on error 

xor ax,ax 
:11ov ah 9 num_sec 
shl ah, 1 
4dd dma_offtax 

;shl num_sect8 (~ 2Sb) 
; * 512 

xor al.al 
cm1> mcnl,al 
jz flp_ret ;return successful with zero fla~ set 

inc track 
mov sector,o 
jmp flp_lo 

flp_ret: 
ret 

comp_dma: 
;--------

;Compute 20 bit 3ddross from offset, seu~a~t 

entrv: J.X segment 
offset ux 

exit: AX low 16 bits 

mov 
lllOV 

add 
adc 
moll 
110V 

ret 

CH highest 4 bits of address, always less the~ lb -
no meg~byte wrap around 

The bIOS variables lHIA_LOW16 and O~~_HIGll'i 1re 
set by this routine. These variables are transferr~J 
to the floppy disk controller by the routine D~\_SET_UP. 

cl14 I ro l ax 1 cl :IIlake ;iaranraphs into l:>yt~s 

chtal I and ul10fOh :s<i\le high 4 bits, 0 low 4 t; it!. 
ax,bx ;add byte off set 
ch 1 0 I and ch 1 0fh :add in the carry, Pill]e is less 
dma_low16,ax ilb 
dma_nigh4,ch 

PA;;c 16 
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LP/H ASK86 1.1 5JURCE: LOAO.A36 

801 
808 
809 
810 
811 
812 
813 
8H 
815 
816 
817 
818 
819 
820 
821 
822 
8Li 
824 
825 
8L6 
1127 
11211 
8L9 
1130 
831 
8-'L 
833 
834 
8J5 
1136 
831 
8311 
8 39 
8't0 
8'tl 
8't2 
8't3 
8H 
845 
8't6 
1147 
8411 
849 
850 
8H 
852 
1153 
8H 
855 
856 
8:..7 
858 
859 

OdlU 
0820 
062!. 
0821. 

Od2f 
0632 

OJJ7 

OtBI.: 
OtBf 
034<! 
084:) 
0847 
0846 
0840 
0850 
0d5't 
Od56 

06511 

Ot159 
0858 
085t 
0U60 
066't 
Od66 
0861! 
0S6A 
0660 
0670 
01173 

C605FIOC02 
C606f20Cll8 
C606F30C2A 
C61l6F'tOCFF 

1:82700 
C6()6EAOC05 

C606l90C03 

E85000 
Efl9100 
EBIHOO 
7411 
fEOEc90C 
75EF 
t82BOO 
fEOEtAOC 
75El 
OCOl 

C3 

d010 
llA4EOE 
02E 0 
bA2501!0D 
8'tE 0 
150F 
ococ 
OA460E 
A21l800 
t1AF203 
EE 

Ob59 

0:181' 
ObO J 
oarc 
I) ii 5 il 

Oil3C 
01H8 

OU3l 

0877 

f lp_phy s_io: 
;-----------

entry: num_sr>c ~ numb,.r of sP.ctors to re;:,d in tilt:; 
operc.tion 
disk Pardaeters on the stack 

exit: zero fldJ ~~t if ok 

Perform physical actions to re"d/write f l~~PV disk8tla 

mov d_a_number,r_bl/lcs 
mov d_a_eot,r_sector~ 

mo~ d_a_gpl,r_gap 
mov d_a_dlltr_dtl 

call molor_and_recJl 
•o~ recals,max_recals 

recal_loop: 
mov retries,.ax_retries 

retry_loop: 
call sePk 
call dma_setl!p 
call fdc_read_write 
Jz phy.s_ret 

dee retries 
jnz retrv_loop 

call recal 
dee recals 

phys_ret: 
rel 

jnz recal_loop 
or alel 

motor_and_recal: 

;---------------
entry: none 
exit: none 

lmake sure motor is on 

;1t errors 
lattem~t retries 

lreset zero flng 
iand return error 

r"rn on the motor if off. Al.so do afCAL ~~er.:ition if 
aotor is off. Note: loader does not turn off the motor. 

aov al,OlOh ; pi ck '-'P a bit for n·10 l or 
;no11 cl, drive ;fetch the binarv dr i11 e 
shl ale cl :m<ike it a bit for n10 tor 
DIOV ah,motor_f la;s ;fetch the motor bits 
test ah,al lcheck to sei: it its :in 
jnz motor_on_done -tyes lh'c!n l<?dP 

a 
COl..lii: 

x 

or al 1 1dc_on ; 111a sk in the nu reset,en1t1l~ 

or al 9 drive ;mask in the Jri11e 
mov motor_tl.:i<Js1dl isave for later 
aov dx,fdc_port ; point to the port number 
out dx1al ;select E. r.10 tor on 

COPYR:GHT D 1981, 1982, 1983 
DIGI r i\L llESci\'{~d 

P. 0. BOX sn 
PACIFIC GROVE, LA 93350 

SER.# ______ _ 

interllpl 



C~/M ASM86 1.J SOURCE: L0~1.Ad6 

860 
861 
862 
1163 
864 
865 
1166 
1167 
868 
869 
810 
811 
872 
81J 
8H 
875 
816 
817 
818 
819 
880 
8tH 
882 
1183 
884 
811'> 
886 
1181 
8118 
889 
890 
8'H 
892 
891 
119't 
89'> 
896 
891 
898 
1!99 
900 
9Ul 
9U2 
903 
90't 
90'> 
906 
907 
9011 
909 
910 
911 
912 

0874 E80100 01178 c<1ll recal ;L~ck to tr~c;< 7~r~ 

0677 C3 

0!178 C60!>.0HOC02 
OU70 C606tCOC07 
0882 liAH>OE 
0685 A2E!lOC 
Oll8d t:SHOO OC2F 
OH88 Flt 
OB8L C'JS l\00 0(.J 9 

Oil Bf C606tuOC03 
0894 C60HCOCOF 
0099 32118 
0&91l llBHOC 
0691: 3C28 
OBAO 7206 OllAA 
0dA2 8301 
06A't BHF 
06A6 2AEO 
OtiAb 86EO 

O!IAA 881ElfliC 
OUAE OZH 
oirno 0208 
0682 A2EEOC 
0385 Ol\5E OF. 
OBf\11 8!J1Eto0( 
ouai; l:IB~~OA 

OtiBf 4 0 
OdCO A2FOOC 
OBC3 0 2 ll!> 03 0() 
0dC7 HCB 
OJC9 A2f20C 
oucc t.8!'.000 OC2F 
OB Cf f4 
0600 (:94600 OC19 

w1tor_on_done: ;~hen ~e fir5l turn mn lh! g~tor 

;-----

seek: 
;----

side_ok: 

ret 

entry: none 
exit: norae 

Move the head to home on tn9 sel~cted ~isk drivd• 

mov disk_arguments,l 
mov d_a_command,fdc_recal_cmd 
mov al.drive 
aov d_a_drive,al 
call fdc_command_put 
hlt 
Jmp sense_lnterrupt 
;ret 

;get current disk 
iset up the curum~nd ulock 
;qo send the command bloc~ 
;wait for FDC intprruot 
;required after REClL co~a1nd 

entry: TRACK to seek to on the stack relative to 0P 
exit: none 

mov disk_arguments,3 ;request 3 t> v te cor.i;a 3'ld trallsfer 
110 v d_a_co111manJ,fdc_se2k_cmd 
XOI" bl,bl isel2ct he<td 0 
lllOV ax,ti-<1ck ;'}et track off stack 
Cll i> al,40 He st for off side 1 
jb side_ok ar singl~ s 1 ded th"" le.:i;:i 

lllOV bl,1 :else get a head J 
•ov ah119 ; el St: gat oack track bias 
:>ub ah• al ; compute new truck number 
xch9 ah,al ;and get it into al 

lllOV d_a_head1bl iset UP the head 
t1dd ill.bl ;multiPlv !)V 2 
add bltbl i111ullii-l y Py 4 
mov d_a_c1,1linder1al is~t up the trdCk num!>.,r 
or bl, drive ; bi ts 0,1 are drive numl>ar 
lllOV d_a_drive.bl ;set up disk numt,er 
JllOV ax.sector ;get sector off s lilC>< 

inc ax ;sectors 3re relltive to 1 
llOV d_a_record.al e<tnd set it UP 
add al,nura_sec icompute new end of triJCk 
dee al 
lllOV d_a_eot,al :save it 
call fdc_comtnand_put ;sena the C 0 hllTiiln d block 
hlt ; wait for f')C int~rrupt 

j •I> sense_interrupt ;required aftei- Si:iK comm1arid 
:ret 
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913 
9H 
91, 
'H6 
911 
'HU 
'J l 'J 
920 
9'1 
922 
923 
9i4 
92, 
926 
9l1 
9£8 
<Jl'l 
930 
9Jl 
932 
9H 
9-''t 
9J, 
936 
9ci1 
9311 
939 
940 
9'*1 
9H 
9'd 
9H 
945 
946 
941 
948 
949 
'HO 
951 
9)2 
9B 
9H 9,, 
956 
957 
958 
95 'l 
960 
961 
962 
963 
96't 
965 

- -

OliD3 E60C 

Ott05 .\00200 
0d08 1:60.l 
01\0,. 410500 
0300 l604 
OHOF 8AC4 
OoiEl t6()4 
OliE3 A00700 
OJEI> E681 
OtlEB 33CQ 
08EA 8A260300 
OaEt DOE4 
OofO 48 
Otlfl l605 
Oi.iF3 SAC~ 
OoF!> C605 
OU Fl llOOZ 
Oiif 9 E60~ 
06fil C3 

ORFC C606EUOC09 
OCOl AODIDO 
OC0-4 A2ECOC 
OC07 t82500 
OCOA F• ~ 
OCOB C606F50C07 ' 
OCIO E8HOO 
OC13 f6()Sf60CCO 
OC18 Cl 

OC2f 

OC47 

CCP/M-86 loaJcr Prggr<l~ 1nu fl 

. ---------
entry: JHA_MODE_SJO~Ab~, OM~_LOW16 1 OH\_Ht~H4 set uµ 
exit: n()ne 

Set the DH~ devlc~ u~ for 'I ren1/~rite opdrution, 
rhe current OAA c:>n.inuntl o;or<t must in O;·IA_ HiOc._STG;....-:,c, 
~~A_L~~l6 ana U~A_rtIGH4 ore the twenty Ult startinu uJOrd5s. 
lha read/write oper1tlon cunnot cross a physic~! 64K ~ounj1ry. 

OU t d111a_cb1>f, 'l l ;reset the b~t~ pointar 

mow al 1 dma_mode_storqge iget the 11odc !)y t e 
out d111a_mode_reg,al ;set the ~ode 
11011 <1xtd111a_lowJ6 How 16 tits of 20 bit 0 11 ~ d<JJre'.>s 
out dma_c2_acidress 1 al lsen1 lo" 8 bits 
111011 al1ah 
out dma_cZ_addrBss 1al ; s cod next :l t.i ts 
mov al 1 dm1_htgh4 ; hi yh .,, ili ts at 20 hit )IH, i!d,Jress 
out dmu_p<1ge_fdc1al 
l(Or qi( t di( 

110 II ah1num_sec ishl num_sec 1 1J (• 2~6) 
shl ah1 l H512 
dee ax ;o relative 
out dm<1_cZ_count,al ; set up the 1 oi.. i;yt .. 
11ov al,ah ;~et the lo .. byte 
out daa_c2_count,;il :and the hi,ih i;yte 
mov altdm>t_bmsk_fdc ;get the bin;;ry chc.nnel m<1 sk 
out d11a_b11 sk _reg, al :enable the disk channel 
ret 

fdc_reiid_wr-tte: 
;--------------

entry: OMA device set up, head positioneJ on correct 
track 

exit: zero flag set if successful 

)e~d read or write command to 8272 FOC 

mov disk_arquments 1 9 
nov al1fdc_rw_cm~ 
11ov d_a_command 1 al 
call fdc_comQand_Put 
hlt 
mov disk_results 1 1 
call fdc_status_~et 
test d_r_st0 1 0COll 
ret 

sense_interrupt: 

;9 byte C()mmdnd for r~ad or .rite 
;get reud or write command 
;put it in the command strin~ 

;send the commdnJ to tne F0C 
;,.aft tor FOL interrupt 
;1 byte r~sult transfer 
;get the result Cyt~s 
;test status register 0 
;return zero flaw ~At on success 

-
1 y 

- --- ---------
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lJllJ1 IJ.1i. RESEARC:.i 
P.O. BOX sn 

PACif 1C (;ROVE, 1..A 9JJ50 
SER.# ______ _ 



CPIH ASH86 I.I SOURCE: lQ~O.Ai.16 

966 
961 
968 
969 
970 
9H 
'H2 
913 
9H 
975 
916 
911 
918 
'Jl'J 
91:10 
9111 
982 
983 
9114 
'Jij5 
'1116 
9117 
91111 
98<J 
990 
991 
992 
993 
9'H 
995 
996 
997 
9'J8 
999 

1000 
1001 
1002 
lOOJ 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
lOB 
!OH 
1015 
1016 
1011 
1018 

OC19 C606tBOC01 
OCll: C60HCOC08 
OC2J E809 00 
OClb C606f5 OCOZ 
ocza tsl 900 
OCZl (, 3 

OCZF 8AF403 
0C32 liEtBOC 
005 fC 
OC36 AC 
OCH 8AC3 
OL39 .lAEil 

OC38 EC 
OC3C A880 ' 
OClE HFB 
OVtO 42 
OCH AC 
OC42 EE 
OC43 4A 
OCH E2f5 
0C46 Cl 

Ol.41 06 
0C41l 8Af403 
OC48 8C08 

OL2r 

OC41 

OCH 

OC3d 

CCP I;~ - i.16 loader Pr .nr :io. )r\J !l l 

Sense interrupt comm~na on lha FD(. It is Callo~ 
aft~r a r~cal or a se@k to test for se~k co~,>l2t6. 

~ov disk_ar~um~nts,1 

mov d_a_command,tJc_si_cmJ 
call fdc_command_pul 
mov disk_results 1 2 
call fdc_status_gat 
ret 

fdc_command_put: 
;---------------

;only one tyte of co~~dr\J 

isense intarrupt com•nunJ 
is•nd the comffiJna to the FJC 
;z bites Jre raturtl~c: 

iget th~ 2 result byt3s 

entry: UISK_AKGUH~~l ~rray 5et up 
exit: none 

Send the commana block in the OTSK_AMGUMENTS tabl! to 
the az12 Fae. 
The number of commands to ~rite to the FOG is the 
first item in the labl~. 

111ov dx 9 fdc_stat 
mov st.offset disk_arguments 
cld 
lodsb 
mov cl1al 
sul> ch, ch 

fdc_command_loop: 
in a 11 dx 
test al1fdc_ready 
jz fdc_co111manu_looµ 

inc dx 
lodsb 
1>ut dx,al 
dee dx 
loop fdc_command_loop 
ret 

tdc_stat1.1s_get: 
:--------------

;point to the ilo port 
;point to the table of arg1.1ments 
;make sura ~e go fur~ard 

;get tne lenJth of tha arJu•ants 
;get it into the count r!Jist~r 
;zero the hi~h bite 

;Jet the current control ~ite 
:it not ok to send ne~t ~~le 
;then loop waiting 
;point at the data port 
;else get the l>yte to send 
;send it 
;point back at the st~tus port 
;if not last byte then loo3 
;else wer~ all oone 

entry: number of results in 1st byte of DISK_RESULTS array 
exit: none 

Get the status inforruation from the U272 
FOC and place them in the teble at DISK_RESULJS. 
Jhe first byte in the taule ls the number of results 
to read from the FOC 

push es 
111ov dx1fdc_stat 
111ov ax1ds 

sava un t. 
point at the status port 
~et our data segment 
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CP/M AS~H6 1.1 SOU~CE: Loan.Ad6 

1019 
10.lO 
i u.:1 
1022 
1021 
10.l't 
1025 
l 026 
1021 
1028 
lOl'J 
1030 
lOJl 
lOJZ 
1o::n 
10:J4 
1035 
1036 
lOJJ 
103U 
103'J 
lO'tO 
lO'tl 
101t2 
l O't3 
lOH 
10't5 
1046 
1047 
lO'tU 
l O't'J 
1050 
1051 
1052 
1053 
105't 
1055 
1056 
1057 
105U 
105'J 
1060 
lOol · 
1062 
1063 
1064 
1065 
1066 
1061 
1068 
l06'J 
1010 
1011 

Ot.40 IJECO 
OC4r 8FF !°> OC 
OC5l fC 
OC53 Bll0Ef50C 
OC51 2AEl 

OC59 tC 
OC5A A88() 
OC5C HF fl 
OC5t 42 
OC5r tC 
OC60 AA 
OC61 4A 
OC62 tlf 5 
OC64 01 
Ot.65 (. 3 

0020 
0021 

0020 

0012 
0011 

OC59 

OC59 

-
.itO v es, "JX 

~ov di 1 offset ~isk_results • 1 
cld 
~ov cl 1 disk_results 
sul> ch1ch 

fctc_status_loop: 
in al,d• 

;into the ~xtr~ ~e~~~r1t 

;point to ~here ta put th• J~ta 

:~ak~ sure w~ ~o for~Jrd 

;retch thn numaer uf ~x~ect~d r@~ults 

lzera the hi~h byte 

...... 

test al1fdc_reJdy 
jz f dc_status_loop 

inc dx 
in al, dx 
stosl> 
dee d11 

;~et the cJrrent control ~~tb 
lif nat o~ to re~~ next ~vt2 

;then loop ~aittnq 
;point at the ddtJ purl 
l'let the )yte 
;put it in the structur~ 
;pvlnt b~ck al the st~tu~ )Ort 
;if not last then looo 
;restore UJJ\ 

CC._f>)M· ~ 2.-0 v. 2-
corfRiGur-;nsJ -1ss2. 1ss3 

DIGITAL RESEARCH 

loop fdc_status_loop 
PDP es 

P.O. 80) 579 
PACIFIC GROVE, 1..A 93950 

r-e t ;else return sn:., c_c ~toY-

; * 
; * .. 
•• 

8259 PROGRAMKABLE lNTENRUPf CONlNOll~R CD~MANDS 
.iNO PORTS 

pi c_eve n_por t 
pic_odd_por-t 

020h 
02lh 

;port 0 
;bit 0 ls ~O of ~2~9 instructions 

pic_nseoi equ 02Uh ;non specific ~nd of interu~t 

fililS INlflALIZATlON ROUTi~c 

····························**************************~****************** 

we:nory_size 
equip111ent 

equ 
eQLI 

llh 
llh 

; track IJuff er 
;ROM interrupt to gAt me~orv size 
;ROM interru?t to 1et equipment word 

The following routine is used to initialize any required 
data areas and alter any peripheral chio programming ~h~n 
st<1rtinq up CCP/11-t!~. This code is call:J one.:; from the 
SUPCERVISDR) after calling the SUP h9s Cdlled tht RT~, 
RTK. CI01 HEH, BOOS initialization routines and before the 
SUP has created the RSP processes. 
This code can b~ placed in un BIOS data ar-e~ if the P~OS I~ 

6080 aodel (miKed code and data). Usually, overlaying tho 



~~IH ASH86 J.1 SJURCE: LOA~.~86 

1072 
1013 
1014 
1015 
1016 
1071 
1018 
1019 
1080 
1081 
1082 
10113 
10114 
1085 
101l6 
10117 
1088 
1089 
lO'JO 
l O'Jl 
1092 
lO'H 
lO'H 
1O'J5 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1101 
1108 
1109 
1110 
1111 
1112 
llB 
llH 
1115 
1116 
1111 
1118 
111'1 
lllO 
1121 
llll 
lll:i 
1124 

OC66 FAFC 

OC68 808[) 
OC6A 1::621 

OC6C llC[)8 
OC6E 01064EOD 

OC72 06HCO 
OC75 l!ECO 
OCH 8F3800 
Ot.7A 88EC09 
OC70 AB 
OC7£: 8CC8 
OCBO AB 
OC81 07 

OC82 BA8403 
OCB5 i.1Ed50C 
OC88 691000 
OC8B E81300 

OCBl: 06 
OC8f BFOOBO 
ocn dEC 1 
OC94 33FF 

ocu 

initialization c:ud" with <1 dHa <ir'?a is de>n~ ait~r th,1 •'Il'i 
has neen debu~~e~. 

•==== 
; =-.;;::.:::.:; 

init: 
;:;;:: 

;==== 
ell I cld 

Disk 1/0 initiJlization 

set_up_interrupts: 
llDV alt1011110lb 
out pic_odd_port,al 

•ov disk_drguments,3 
mov d_a_command,fdc_spec_cmd 
mov d_a_drive,O~Oh 
111ov d_a_cylinaer,20h 
call fdc_command_put 

llOV ax,ds 
add data_buf_seg,ax 

i>USh es I xor ax,ax 
:aov es1ax 
llOV dl1disk_int~rrupt•4 

lllOV ax 1 offset i_dfsk 
stosw 
llO 11 ax 1 cs 
stasw 
pop es 

set_up_video: 
mov dx 1 bw_card 
llOV si 1 offset bw_t..ible 
11011 cx,length b,;_tuble 
call video_init 

push es 
!DOV dt 1 bw_vldeo_s~g 
110 II es.di 
xor di,di 

; ~rrive here from th;i Jtii' 
:at 0 in JIJS code se~~enl 

:Supervisor restores ~s.~s dnJ int 
:224 after on INIT call 

;ena~le diskette ana keyboarc 
;1nterr1.1pls only 
;and masK oft the rest 

:send specify command to tne 
:FOC Clntel 9172 or NEC /65) 
:step rate=3ms, head unload=Ows 
iheao load=2ms, O~h mod~ tr1.1~ 

ihe~d unload and heud l~ad times 
;are me1ninqless on nini floppies 
;~here the heud is loaaeo 
;when the motor is turned an 

;fix up data buffer seyment 

;point at uector location 

;saue and inc DI 

;qet the video chip port 
;initializution commands 
;how many commands 
;send commands to port 
icolor board is similar 

icleur the vl~~o RAM 
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CP/M ASMH6 1.1 SOUMCE: LCA1.Ad6 CCPIH-d6 Loader Pr<l1r<lm dnd ~I 

1125 
lll6 
llLJ 
11211 
1129 
lUU 
1131 
1132 
1133 
llJlt 
1135 
1136 
llH 
11311 
1J39 
1140 
l l'tl 
1142 
11-B 
llH 
ll't5 
1146 
llH 
ll'tll 
1149 
1150 
1151 
11!;>2 
ll!>J 
llH 
11~5 

1156 
1151 
11511 
1159 
1160 
1161 
1162 
1163 
116'\ 
1165 
1166 
1161 
1168 
116'.I 
1110 
1171 
1112 
1173 
1174 
1115 
1176 
1117 

l)t;'}6 89)007 ooov cx 1 5craen_siz • colu.ns_per_scredn 

0C99 882007 

OC9C f3AB 
OC9c 07 

OC9F FB 
OCAO CB 

OCAl J2il8 

OCA3 8AC3FE:C3 
OCAT HH 
OCA9 ACEE 
OCAb 4A 
OCAC E2F5 
OCAE 83CZ04 
OCIH B029 
0Cll3 EE 
OCiH C3 

OCB5 

OCB5 61~0520F1906 
1919020!l0BOC 
00000000 

OLC5 EB09 
OCCl EB09 
OCC9 flO'J 
OCCB EB09 
OCCO tB09 
OCCF EBO 9 
OCOI tB09 
OCO; 1:809 
OC05 E809 
Ol.07 300A 
0C09 3llOA 
OCDB £809 
OCOO l:B09 
OCOf £609 

OCAJ 

roov ax10720h 

rep stosw 
pop as 

st i 
retf 

;----------
video_init: 
;----------

xor bltbl 
viJeo_inlt_l: 

»ov dl1bl inc ol 
out dx 9 al inc dx 
lodsD I out axial 
de c dx I 
loop video_init_l 

add Jxo't 
mov al1video_on 
out dx 1 al 
rel 

last_code_offset equ 
OSEG 
ORG last_code_offset 

Lo:1der BllJS dat;J 

bw_table i.Jb 

function_tal>le: 
dw io_ret 
dw io_ret 
dw io_conout 
dw io_ret 
dw io_ret 
dw io_ret 
dw io_ret 
dw io_ret 
dw io_ret 
dw io_s1ddsk 
dw io_read 
dw lo_ret 
dw lo_ret 
dw io_ret 

o ffs~t $ 

lscreen len1th in ~<lrd~ >l~s 

;st<1tu,; l in.: 
;7 = def<lult <lltrtoute 
;20 = ASCll sµuce 

;initi~liz~iton <lon~ 

0 
1 
2 
j 

4 
5 
6 
7 
8 

; 9 
;10 
HI 
ill 
; 1J 

console st'.'ltus 
console input 
console output 
list status 
list C1utput 
auxiliary input 
dUXilL.1ry 0 lJ t 
switch screen 
Upelate. or µr int 
sel~ct Ji sk 

COPYRIGHT® 1981. 1982, 1983 
DIGIT AL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE. CA 93950 

SER.#--------

O:! •" sli1tus 

read lo:iic;il sector 
"rite lc11;ical sector 
flush Ol.lff<!rS 
poll de11ice 



~ 
CP/M ASM86 t.1 SJURLE: L0~~.-36 

1118 
117'1 
1180 
11111 
1182 
1183 
llli4 
118!> 
1186 
lllll 
1188 
118'1 
1190 
1191 
1192 
1193 
UH 
1195 
1196 
1191 
1198 
119'1 
1200 
1201 
120l 
1203 
120-\ 
1205 
1206 
1207 
ll08 
1209 
lllO 
1211 
1212 
1213 
12H 
121!> 
1216 
1217 
1218 
121 '.I 
1220 
lld 
1222 
1223 
1224 
122!> 
1226 
1227 
1228 
122'.I 
1230 

OCEI 000000000000 
OCE 1 0000 

0003 
OCE9 00 

0005 
OCEA 00 

OCEB 00 
OCEC 00 
OCED 00 
0 (;El: 00 
OCEf 00 
OCFO 00 
OCFl 02 
OCfl 08 
OCF3 2A 
OCF4 FF 

OCF!> 00 
Ol..f6 00 
0(;f1 00 
0Cf8 00 
0(;f9 00 
OCFA 00 
OCFb 00 
OCFC 00 

OCFO 00 
OCH 00 
OCFF 00 
0000 00 

0001 66 
0002 46 

0003 01 

:shart screen structure 
; for Hl_COi1f1lJT 

!>SO o, li, fl 
o,o 

:cursor, escdPe1 screen_se: 
;ro•1 1 colu~m COPYRIGHT© 1981, 1982, 1983 

DIGITAL RESEARCH 
Floppy Disk Driver d~ti P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
max_retries 
retries 
lliax_recals 
re ca ls 

~QU 

JI> 
equ 
db 

0 

i) 

3 
l re tr v counter 
5 

The follo~inJ 2 tables are used to issue commanas to, 
and read results from the 8272 FDC. The first entry 
in each table is the number of byte!> to send or receive 
from the device 

di sk_arguments db 0 ; n ua1i.)e r of ilr'.}uments to :.en I 
,1_a _coa11und db 0 ;cornManc1 read/write 
d_a_drive dt> () ; cir iv e sel~ct i. head s "l "ct 
d_<1_cy Under db 0 ; cy lind.1r to rP.ad/1>ri te 
d_a_head db 0 lhead 
u_a_record db 0 ;sector 
J_a_number db 2 imagic nu.ab er tor 512 i>yte,./sector 
d_4_eot db sectors_per_track ; end of track se~t1r nu mt> er 
o_a_gpl db 02ah ;inter sector 'lail len!}th 
d_i.i_dtl db Offh ; datu lenJth 

disk_results db 0 ;number of bytes to reaJ 
d_r_stO db 0 ;status byt~ 0 
d_r_stl dt> 0 i stat<.1s t..1te l 
d_r_st2 di> 0 istutus 1>y t e 2 
o_r_cylinder di> 0 icylinaer we are on now 
d_r_head di> 0 
d_r_record db I) 

d_r_number db 0 ;number of sectors re~<.J 

f _LJ_bytes db 0 
f _a_ sec tors dt> I) 

f_4_gap db 0 
f _a_fll ler dt> 0 

t dc_rw_c11d <lb fdc_read_cmd ;r~a<l or wrltt1 comn3nd 
d~L1_11ode_storage db dma_mode_read_fdc 

num_sec db 1 ; num sectors to r~ld/write 
; in une call t I) cof\troller 



CP/H ASH66 1.1 SJURCE: LOAO •• dh 

llJl 
1232 
1233 
12 3't 
12:i5 
1236 
1231 
1238 
1239 
1240 
12'tl 
1242 
12'tl 
12H 
1245 
1246 
1241 
1248 
124'.I 
1250 
12!>1 
1252 
12!>3 
1254 
1255 
1256 
1257 
12!>11 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
12611 
1269 
1210 
1211 
1212 
1213 
1274 
1215 
1216 
1211 
1218 
1279 
12110 
1281 
1282 
120 

0004 

0005 
OU07 

0008 00 

0009 0000 
ouoa 000000000000 
0011 100!) 
oou 0000 
0015 0000 
0011 aoo 
0019 410) 
0016 0000 

0010 0800 
OOlf 03 
0020 07 
0021 00 
0022 9ROO 

0024 3FOO 
0026 co 
0027 00 
00211 1000 
002A 0100 
002C 02 
0020 03 

002t 3100 
0030 01 

0031 FF 
0032 OOOtlOO 
003.5 0000 
0031 00000000 
0038 700 E 
0030 00000000 

0041 44l}I) 
0043 01 

0044 FF 
0045 000000 
00411 0000 
004A 00000000 

tr.lck_mcrit 

dm-i_lowl6 
<1mc1_hi,;h4 

.. otor_fhg:> 

rw 
ru 

'.Hsk Para•eter ii~ilJer 

dphO 

dpbO 

d .. 
Jw 
dw 
dw 
d .. 
dw 
dw 
dw 

dw 
db 
db 
db 
dw 

0 
o.o,o 
JpbO 
0 
0 
dir_bcb_nJr 
dilta_bcb_hdr 
0 

8 
3 
I 
0 
155 

dw 63 
db llOOOOOOb 
db 0 
dw 16 
ow 1 
db 2 
db j 

dir_bcb_lldr dw 
db 

dtr_bcb 
1 

dir_bcb 

oata_bcb_hdr 

data_bcb dt> 
db 
db 
dw 

Offh 
o. o. () 
o, 0 
o,o 
di r _buf 
o,o 

Jata_bcb 
1 

Offh 
o, o. 0 
o, 0 
o,o 

nul ti S·~·:tor- count 0;1 
c..ir-r ''nt tr;•,ck 

1 
1 

2ll bit .Jddr'!ss st~raie 

0 ;lJsl stJte of the notar bits 

;translate table 
; scratch area 
; dsi< purm black 
; check 
;c.lloc vectors 
idir buff cntrl blk 
;data b~ff cntrl bik 
;hash ta~le seJ~e~t 

;sectors per track 
;block shift 
;block mask 
iextnt mask 
;disk size tn lk blocks 
;less offset tr~ck(s) 
; directory maK 
iallocO 
; allocl 
; check size 
;offset 
;phys sec shift 
;phys sec m<1sk 

;<:trive 
irecord 
;wflg,se~ 

;track,sector 
;buffer off set 
; link,pd'3dr 

;drive 
;r .. cord 
hifl(;,:.e.; 
;tr<Jck,sector 

-------:---:--·-
COPYRIGHT© 1981.1982, 1983 

DIGITAL RESEARCH 
P.O. BOX 579 
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CP/M ASM86 1.1 SOURCE: l0A).Ad6 

12114 
1285 
12116 
l 2ll 1 
1288 
12119 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1291 
1298 
1299 
1300 
1301 
1102 
1303 
1304 
1305 
1306 
1301 
1308 
1309 
LUO 
1311 
1312 
1313 
1314 
1315 
1316 
1311 
lll8 
1319 
1320 
13ll 
Ull 
1323 
132.\ 
1325 
13£6 
1321 
1328 
1329 
lHO 
1331 
1332 
UH 
13H 
1335 
13J6 

004c: 2101 
0050 00000000 

0054 

0l)6!l 

008J 

Oll9C 

0080 

00(4 

ODC1 

ODD7 

OOEl 

OuE8 
OOE9 
ODEil 
OUEO 
OOEf 

43"3502f4D20 
38H204C6f61 
64657220.3?2E 
J02't 
OOOHE6f2043 
43501to2c:5359 
B2046696C65 
20'tF6El04469 
73682.\ 
OOOA4572126F 
72205265bJ64 
696E67L04343 
50402E535953 
24 
OOOA't36F6465 
.::05061726167 
726170682030 
.202.\ 
OOOA44617461 
..:05061126167 
726110682031) 
202't 
OOOA24 

OH343504020 
202020535953 
00000000 
000000000000 
000000000000 
00000000 

00 

CCP/M-d6 LoJder Pru~rJw ~nd ~I 

-J;;t:,_t.1.ifih•JffP.r se;;m.,nt, fixe I up l v U'T'i) lnit: 
O,O ilini<1P'L1dr 

loader Program d;;t~ 

s i <1non di> 

no file du 

rerr 

csegment db cr,lt,•code l'ar<1graph $. 

asegment db cr,lt,•oc.ta Paragraph $. 

crlf I.JI> cr,lt,•s• 

ccpmfcb db l,·ccP11 . ,·svs·,o,o,o,o 

db o,o,o,o,o.o,o,o,o,o,o,o,o,o,o,o 

db 0 

Note the Loader Program and loader RIOS uninitialize1 
: data areas are comoined to save space. 

Unitialized data for Loader Program 

~read first CMD header of 
;CCPM.SYS file here 

ct ype rb 1 ;typ~ 

cl en r111 l ;1en<Jth 
cldseg rw l i al>s 
cmtn rw 1 iminimum 
Cll!dX roi 1 ; maximum 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

F. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------



CP/K ASM86 1.1 SQURCE: LO~O.A86 

OD fl 
00f2 
OOF't 
OOF6 
OOFS 

ODEa 

Ot: 70 

1010 

0127 

.Jt ype rb 
dl .;n rw 
dldSC'J rw 
Ura1in ,. .. 
OJUJk r,. 

or tJ offset 
S!!Cl rb 

dir_buf 

local_buf 

d11t11_buf 

133/ 
13311 
13H 
1340 
1341 
J 342 
lJH 
UH 
1345 
13't6 
lHl 
13411 
13411 
1350 
1351 
1352 
1353 
UH 
1355 
1356 
1351 
13511 
13511 
1360 
1361 tNO Of ASSEMBLY. NUMBE~ DF ERRO~S: 

l 
1 
1 
l 
l 

ctyµe 

o. 

1?0 ; rt:s erv e space> for tho sector-

U~itialized data for Loader erns 

equ ((offset $) + 15) ana OfffOh 

Sector for reads that Spdn 64K boundories; 
this sector can not cross a 64K b~undary 

aqu dir_buf + 512 

USt flCTOR: 16% 

COPYRIGHT e 198l 1982, 1983 
DIGlf AL REStARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 
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Cl'/11 AS1486 l. t SOURCE: L0;\'1 .II tl6 CCi>/k-il6 lolder Pro~rilm ._.n.1 "I P :.Gf OZ B 

BWtARO OJA4 I< 405• 1116 
BIHAlllE OCB5 v 1111 11111 115H 
riWVIOtOSlG aooo N 348 .. 10¥ llU 
BWVIOtOSJAJUSllN Ot=OO II 't 1£11 
llYIESl't:ROISK B 000 ii 52U COPYR GHT 01981.1982, 1983 
b YI tSP t:RSECT IJR OLOO N 511# 51 'J 151> 
UY rESPt:RTRilCK 1000 N 5 J 91/ 521 D1G1 l Al RESEARCH 
tARRIAGE:RE JURN OA lE l 344 356 364# r.O. BOX 579 
Ul'HfCB ooc 1 v H 115 15.J Ut51 

PACIFIC GROVE, CA 93950 CLIJSt:G OOEB v l]b l't 'J lBH 
CltN GDE9 v 11>5 1611 1333# 
CMAX ODEr' v 1336/f SER.# 
CHIN OOEO v 133!># 
CUDE:TYPI: ()001 N 5111 
LULUHNSPERSCREEN 0050 N 354 Jfl6 421il 428 1126 
COKPIJllA Oti03 l 6'H 126 16\ 181' 
CR 0000 N 50# 343 1295 1300 1305 1309 131] 
U<lt- ODC't v 201 1313# 
cs SKfG v lba 1111 
CSt:GlltNT 009C v 116 1305# 
C JYPt: ()DES v 1332# 1344 
CUKSORlND OOOo N 41U 
CUK SIJRtlI OOOE N HH 
CUKSORLOW 0 0 i}f "' 415# 
WKSURS fAIH OOOA N 4101 
DA LOMllAND llCEC v !HJ 887 957 9'12 1202' 
OALYllNDt:R OCH v 90:1 1204# 
OAORIVt: ocrn v 87!> 902 1203' 
OAOTL OCF4 v 821 12101 
OAl:OT OCF2 v 619 908 12081 
OAGPL OCF3 v 820 12091 
OAHEAD OCEf v 891 lZOH 
DANUHBt:R OCFl v 818 12071 
OAREtDRO OCFO v 90~ 12061 
OAf AlltB OOH v 1211 12801 
OA JA8CllHOR 0041 v 1248 12111 
OAJAdUf 0127 N 1285 13581 
OAIAllUf-St:G 004c v 1104 12851 
DAIATYPE OOOL N Sill 
DEBUGGl:R!NTERRUP OOEl u ?86# 
OIRBt8 0031 v 1267 12701 
OU6LBhDK OD2t v 1247 126111 
D!R8Uf OE70 fl 1274 1351' 1351> 
OIKllUfOFf 0036 v 1214f 
Ol!iKAKC.UHENTS OCEB v 872 886 955 911 989 !LOU 
01 SK!NTt:RRUPT OOOE N lflO 1108 
onKRESULTS OCF5 v 960 974 1021 1023 1212.t 
onPLAYSTARTHI oooc Ii 4121 
01 !>PLA fSTAKTLOW 0000 N 4131 
DLOSEG OOF4 v 142 167 1340# 
Dlt:N OOF2 v 1339# 
01'AllltSKfDC 0002 ti 4961 94L 
DllABllSKRtG OOOA fj 477# 943 



~ ~ ... - lllliilll ~ ..... ..... .... - jlliiliillillil ..... ..... ..... ...... - - ~ ...... 
Cl'lfol AS1ill6 1. l SOURCE: LOAD.A'l6 CCf'/tl-d6 Lo~.J<>r Pru 1ratr. .Jnd 1.~1 p~ \.JL 0 2') 

UHACOAUOKE SS 0000 N 4661/ 
OHACOCCJUNT 0001 N l.,6 711 
OllAClAOOl{ESS OOOL f'j 46 8¥ 
UHACICUUIH 0003 N 469• 
llHAClAODIU:SS 0004 N 470# •; 30 932 
Dl'IACiCOUNT 0005 N "1 lii '}j'J Hl 
DHAC3AOORESS 0006 N '*121: 
OM AC3C OUN J 1)007 N H::lJ 
OIHCBl'f oooc Ii 4H# 925 
UMACltAR 0000 N 4!'11' 
OHACl'IOKE(, 0008 N H:>ll 
OHAHIGH4 0007 v 805 933 1231a 
OMALOW16 0005 v 804 929 12351 
OHAMASKIH:G OOOf N 482# COPYRIGHT© 1981, 1982, 1983 
DHAHOOt:RlAOFOC ()046 N 494# 1227 
DMAHOOERi:G 0006 N 478# 9'.'8 DIGITAL REScARCti 
OHAHOOl:STOi<AGE 000.2 v 921 12271 P.O. BOX 579 
UllAHOOl:WRHEFDC 004A N lt93# 

PACIFIC GROVE, u\ 93950 011 AOFF 0006 v 603# 690 721 752 158 76 3 11':> 
OMAl'A(;ECl 0080 N 484# 
OliAPAGl:C3 0082 N 48611 SER.# 
OMAPAGl:FOC 0081 N ltS':JI 'J34 
OKAREQURtG 0009 N 416fl 
OHASl::G 0008 v 60Lll 68\l 755 762 
UH ASH UP OB03 L 829 915# 
OMASJATRl::G 0008 N 47411 475 476 't11 478 479 480 481 482 
DHAH:HPREG 0000 N 48011 
OHAX ODF8 v 1342' 
DHIN ODF6 v 13"1# 
DONE 0980 l 157 16H 
01'6 0008 N 610# 
Ol'UO 0010 v 12H 12531 
01' HO 0009 v 631 12421 
DRt YLI NOl::R OCF9 v l<'.1611 
OR HEAD OCFA v 1217' 
DRIVc OOOE v 598# 850 853 il14 901 
ORt-IUltBER OCFC v 12191 
DKKl:CURO OCFB v l2UJ# 
ORS TO OCF6 v 962 121H 
DK~ll 0Cf7 v 12HI 
DRS l l. OCFB v 121~• 
OS SRFG v 10~ 167 725 1018 1103 
DHGHl::NJ OOBO v 140 HO'U' 
OfYPE 0Df 1 v 1338# 
tNJRY 0900 L 81 2961# 
l::QUJPHtNT 0011 I~ 1062' 
ES SREG v 34 7 349 353 755 755 759 1016 1020 1035 1106 

1107 1113 1121 1123 1132 
fABYTtS llCFD v 12211 
fArllll:oR 0000 v 122411 
fA liAP OCFF v 1£2J# 
fALSE 0000 N 4 7' 't8 
FASl:CTORS OCFE v 1222# 



CP/11 ASl4ll6 1.1 SOURCE: LOl.!l. ~il6 CCPOl-d6 Loaoer Yr1>"Jr~'l111 d fl .j :i l i' ~ •:; c (;) i) 

rB't'TtS 0002 i4 55~!' 

fULCOHHAhOLOIJP oc 3b L 9·) 5# <)<}tJ lOOJ 
fUlCOl114ANOPIH OCZf L 876 'JO'J 958 973 'J7b II 
FULDA TA 03F5 N 52 8.f 
fULFUltHArCMO 0040 N 544# 
FUCNUKOTOR OOFC N 54011 
fOL.Oti OOOC N 53'Jg ll55 

COPYi?;GHT © 1981. 1982, 1983 fOLPOKl 03F2 N 52911 858 
flJLRtAUCfiD 0 066 ;1 54U' ll26 DIGITAL RESEARCH 
fUCREADWRifE lHlFC l il 3U <J4611 
FULRt:AOY OOBO N 55(,# '-197 1028 P. 0. BOX 579 
fOL.RELAUMO 0007 .~ 54&# 873 PACIFIC GROVE, CA 93950 
fULRllCMD 0001 " 956 1226# 
FUl.SHKCMD OOOf N 54511 807 SER.# 
fUl.SICHO 0008 II 547# 972 
FD L SPH 1 OOCf N 5521 
f0CSPH2 0003 N 553~ 

fOLSPECCMO 0003 N 548ff 
fOCSJAl 03F4 N 52711 528 98t! 1011 
fUCSJAJU!iGt:T OCH l 961 975 1006# 
FUCSJAlUSLOOI' OL59 l 1076# 1029 1 OJlt 
fOLWIU JELHO 0045 N 54.U 
FFLLU:R OOE5 tj 558f 
fli l.P 003A N 557' 
fLPEMl64K OA79 l 696 699f 
fll'l:NU64KOK OA92 l 71.l 715' 
flPJO OA47 L 651J 66':)# 783 
fLPLOC ALO ONE OACD l 76U 
FlPPGOK 0A06 l 6')1 76611 
flPPHYSIU OIH3 l 711 7H 770 809# 
FLPRH 0802 l 713 H5 771 780 18411 
t-ll'RllLOCAL OAJ\l L 707 723# 
fLPfRACK 0A59 l 675 67tU 
FSttlORS OOOtl N 556# 
FUt.CI lONfABLE OCC5 L 314 1163# 
10.lSK 09EC l 322M 1109 
IN CC UL OAl 8 l 35!> 3581 
lNU OC66 L 80 J 0791 
.lUCONOUT 09F 1 l lOJ 3291 1166 
!DKEAO OA38 L 642# 1174 
HJl(Ef 09!:6 l 318M 1164 1165 1167 1168 1169 1170 1111 1172 1175 

1176 1177 
J.U!iHOSK OA30 L 623# JI 13 
IRtAORtT 0A46 l 660 662' 
Kl:Y8UAKDINJEKRUP 0009 N 21D# 
lA:>TCOOEOffSET OCB5 N 1153# 1155 
LUliDOSOFfSl:T 0000 N 53# 
LOKOffSET 0900 N 5 511 1a 
LDUSR 0909 IJ 84' 96 
LF OOOA u 511 345 1295 1300 1305 lJO'J l:H 3 
lHcX 091\7 L 1R5# 190 
LltiHfl'l:NIH 0010 N 416# 
l.I GHI Pt:NLOW 0011 N HH 

.... .... flilillil ..... ...... ...... .-i ....... ..... ..... ... ...... ---· .... ..... ~ 



......, ....... - !11111111111 ~ - - .......,. ·-· - ~ .... ..... ..... .... ..... ...... - ...... 
CPOI A5H86 1. 1 SOUKCE: LO.:.o.Aa6 CCP/11-a& lo3dP.r t' r u ,, r" n .; n .J J I PI'. t;L l) 3 l 

UNl:fttO OA2tl L 3~6 35 7 376/i 
LO ADP 090A L 82 8111 
LUCALHUF 1070 u 12 4 75 j 135b# 1353 
l'IAXRHALS 0005 .~ 824 119 311 
tlA XRt fRlt:S 0003 " 8?6 119U 
HCtH 000f v 59911 673 6 76 619 179 
HtllOiUSHE 0012 N 106U 
llU I OIUNORl:CAL 0359 L 112 3 81,1# 
HO IOIU'LAGS OOOiS v 85 L. b5 7 l23tl# 
HU rDRUNOONt OB 11 L 854 862" 
HSG O'lCi:I L 94 137 141 178 209# 
HSGl 09CO L 2L~# L20 
MSti2 090C L 215 22U 
NOFILt 0068 y 102 12951 
HUl'ISEC 0003 v 709 717 lH 169 113 ~06 ')36 1L29~ 
NXITRACK OAFO L 768 11111 
OPt:Nf OOOF N 6 Ci# !Ou 
OSlNTtRRUPT OOEO N 2851 
PlU O~Bf l 194 19711 
PCKLF 09C8 l 163 2051 

COPYRiGHT © 1981. 1982, 1983 Pt RR 092A l 101 lOH 
PHtX 09A4 L 139 143 l8ll DIGITAL RESEARCH PHYSRH 0858 l 831 838# 
PJLEVtlliPURl 0020 N 325 10491 P.O. BOX 579 
l'IUISEOI 0020 ll 324 105£1 PACIFIC GROVE, CA 93950 PICOODPOttT 0021 N 105 01 1091 
PNIB 0965 l 188 192# SER.# l'RN 09Cl L 196 198# 
PSH OOOF N 612' 
PUTCHAK 09CJ L 2001 217 
RIHTt:S 0002 N 560# 8111 
RO ll OOFF N 563# 821 
RtADHl 096E L 1501 158 
Rt i<DSF 0014 N 6't/i 116 154 
RE t.Al 0878 L BH 861 8651 
l{t:CALLOOP 01H7 l 825# 836 
KECALS OCEA v 824 83S 119U 
Rt KR 00113 v 159 uoo~ 
RtlRltS OCE9 v il26 ll3<: 11921 
RE1RYLIJOP 083C L 827/# 813 
RGAP 002A N 562# 820 
ROllSl'tkSLRHN 0018 N 42611 428 
KStCTORS 0008 N 561# 819 
SCRttNSIZ 0780 N 428# 432 1126 
SE LI OOE8 v 109 1345M 
SHJOR OOOA v 601# 671 718 746 182 903 
St I. TURSPE R TRACK oooa N 518~ 519 67'1 1208 
SHK OSflF L 82 8 881# 
Sl: LO 5Kt- OOOt N 62# 
SHRff 0.BA l 636 638# 
SH1Stll\iltRIWPT 0Cl9 L 878 911 965f 
SE IDHl\BF OOH N 6811 106 l5i 
SE TDMAF oou N 65# 110 148 

• 



CP/11 ASl186 le l SOURCE: LOl.0.11:16 CCi'/ '4-tll> llldd!'f' Prll.Jr'Hl 'n.J ,j l l'I'. (,t: 0 J2 

St: I '!UL lCNTF ()Oh N 6 711 113 146 
SE lUPINTERli.lJi>TS OC68 l JOB 'lll 
St1UPV10t0 OC82 l 11J5# 
strustRf 0020 ~~ 60# 97 
SIOl:OK OBAA L B'H 896M 

COPYR:GHT © 1981, 1982, 1983 SluNON 0054 v 9j 1291# 
SP I 0000 N 61 u DIGIT AL RESEARCH 
SS SREG v 
ssu OCEl v 341 11B4# P. 0. BOX 579 
SSCOLU11N 0007 N j54 J5'J 370 455* PACIFIC GROVE, CA 93950 
SSCURSUR 0000 N 342 360 372 386 45111 't 5 l 
SStSCAPE 0002 N 452# 453 SER.# 
SS ROW 0006 N JBS 4541 455 
SS SCRt:t:NSl: G 0004 N 45H 45't 
srup 099F l lOJ 161 1761 
l ll.KlNJERRUPJ 0008 N 282# 
IRACK OOIJC v 600# Bl 889 
lRACICH(;NJ 0004 v 681- 710 746 767 123311 
fRACKSl'ERO ISK 0028 N 52 0# 521 
lRUt Ffft' N 48,f 
VIOEUJ.Nll OCAl L 1119 1138# 
VIOt:UINlll OCAJ l 114U 1146 
VIOEOOt-f 0021 I~ 4081 
VlOHiON 0029 N 40H 114!1 
XU 0000 ,. 6091 


