
1 
2 
] 

't 
5 
6 
1 
8 

''l 
10 
11 
12 
13 
H 
H 
16 
11 
18 
19 
20 
21 
22 
23 
H 
25 
26 
21 
28 
29 
30 
31 
32 
33 
H 
35 
36 
31 
38 
39 
'tO 
H 
42 
43 
H 
0 
46 

"' 't 8 
H 
50 
51 
5l 
53 

-
x 11 5 8 0 

Conc~rrent CP/H-86 
~xtenJed T/J System 

for the 
•~H ~ersonal Co~puter 

Copyri,.ht Cc) 19t1J 
DiJital ~csearch, 1nc. 
1ox 579, Pacific Grove 
California, ~3950 

This XJOS is presentea as an example 

-

hardware interfa~e the CCP/H-86 uperating system. 

..... ..... 
P 4 t,c I 

ccp/m ~a& 2. c) \J . L_ 

COPYfl,GHT 'D 1981. 1982.1983 
DIG1 fAl RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, ..,A 93350 

Per~ission is hereby granted to use or 
abstract the following program in the 
i~ple•ent3tion of Concurrent CP/M-d6, 
CPIM 1 MPIH or CP/Net for the 8086 or 8088 
micro-processor. SER. # ( C - ( o '-f 

title 'Exa•Ple CCPIH-86 XIos· 

XIUS O~GAN!ZATION 
• 
• ;• . 

;•••····································································· 
This XIOS is organized into the several uajor sections which 
begin with the section name centered and underlined. 
rhe followin~ fable of Contents lists the najor sections, 
and most of the suu-sections. 

Section Name 
Sub Section 

CCP/M For:a<1ts 
SYSllAT Forn1at 
CCPIH System CJll tquates 
~rocess Descriptor ~ormat 
Console Control Block format 
~emory Descriptor Format 

XllJS Equ<1tes 
KIOS Fl~g Assi~nments 
ASCH Codes 

XllJS HEA11ER 
AND CCP/~ INTERFACE 

6 
6 
6 
1 
ti 

11 
11 
11 

13 

..... -



tP/" ASM66 1.1 SOURCE: ~IOS.A86 

)" 
5!> 
56 
H 
511 
5<J 
6U 
61 
62 
6J 
6" 
65 
66 
67 
611 
6 ') 
10 
11 
12 
H 
H 
l) 
16 
11 
18 
19 
80 
81 
82 
n 
8" 
85 
116 
87 
88 
89 
90 
91 
9l 
93 
H 
95 
96 
91 
98 
99 

100 
101 
lOZ 
103 
10~ 
105 
106 

; 

; 

. • 

He3•hr 
CCP/14 lilt er fac.~ 
tO_POLi.. 
P!JLL 

INfEKRUPf HANDLE~S 
IBM PC lnterrtupt Structure 
IBM PC KeyboarJ Ports 
8259 Eq1utes 
8253-5 Equates 
I_ TICK 
l_KEY801\RO 
l_DlSK 
l_UllEXPECH:O 

CHARACTER l/!J 
IBM PC Screen tquates 
IBM PC Parallel Port Equates 
6845 CRT Controller Equates 
IO_CONS T 
IO_CONIN 
IO_CONOUf 
Special Character Output aoutines 
escape Sequence Routines 
Console Output Subroutines 
1o_swnct1 
IO_STAfLINE 
lO_LlSTSI 
ID_LIST 
lD_llUXIN 
IO_AUXOlJT 

~haracter 1/0 Data 
IO_CIJNrn Oata 
Keyboard Translation Tables 
Special Output Character Tables 
Escape Sequence fables 
Screew Structures 
Console Control olocks CCCSs> 
Status Line Data 
Llst Control Blocks CLC6s) 

llsk t/O 
18ft PC ~isk Equates 
8272 fOC Controller Equates 
8231 OMA Controller Equates 
CCP/M Disk l/3 Eq~~tes 
IO_SELDSK 
IO_Rt:AD 
IO_WRHE 
IO_FLUSHiWf 

!) 

14 
l f. 
16 

17 
11 
1 7 
17 
1 tl 
18 
21 
74 
26 

.tA 
28 
28 
28 
29 
29 
33 
36 
31 
46 
49 
50 
H 
54 
55 
55 

56 
56 
51 
60 
60 
61 
63 
64 
65 

66 
66 
66 
67 
68 
69 
69 
11 
19 

Pl\G£ l 

COPYR:GHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ________ _ 



.... 
L~/M ASH86 t.1 SJURCE: XTOS.Ad6 

101 
108 
109 
110 
111 
112 
113 
lH 
115 
116 
117 
118 
119 
llO 
121 
122 
123 
lH 
12!> 
126 
121 
ll8 
129 
uo 
131 
132 
133 
LH 
13!> 
136 
131 
138 
139 
HO 
Ht 
142 
l't3 
lH 
l't5 
146 
1't 1 
l't8 
H9 
150 
151 
152 
lH 
154 
155 
156 
Hl 
158 
159 

-
Exam;:ile CCP/i1-d6 XJ.IJS 

lNJ.t: 

Miscellaneous Routines 
PRINT_HSG: 
RESF.J; 

-
b4 

rhe XIUS function~ invokdd by the CCP/~ kernel throu~h 

the J~P to E~TRV:, are d~noted by a row of e~ual siJ05 
above and Delow tne function label. For ex~mple tne r~_~J~l~ 

label has the for~; 

·-----·--.--------
io_conin: 
; ======== 
Interndl XIOS functions that are called from v~rious 
parts of tne xros are of the for~: 

;-------------------
set_Phystcal_cursor: 
;-------------------
Interrupt routines are similar to th~ latter but b~oin 
with the string "i_", for exam~le: 

;----------
;----------
Subroutines local to a specific function ~r~ underlined: 

action_key: 
;----------

Register usage for XIOS "lo_" functions a~d !NIT: 

Entry: AL function II (at ENTRY: label) 
entry par'imBter 

Exit: 

ex 
JX 
OS 

entry p~rameter 
SYSOAJ (4t ENTRY: and TNJJ:) 

~~ User Outa Ara~ CUDA) of currently running ~rocess 

AX return 
BX AX (in exit) 
ALL SELMcNJ REGISTERS PRESlRVEO: 
cs,os,rs,ss must be preserved thouJh call 

Far calls to the iup~rvtsor from the XIOS: 

PA Ge 

CJP'f~.uHT © 19&1.1982. 1983 
Dlu1JA~ RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93350 

SE!t"#= 

-



'P/M ASM86 1.1 SlURCli XTOS.186 

160 
161 
l6Z 
163 
164 
165 
166 
161 
168 
169 
110 
111 
172 
173 
114 
ll!J 
116 
111 
118 
119 
180 
1111 
lb2 
183 
1114 
lll!J 
1116 
181 
188 
189 
190 
191 
192 
193 
194 
l'J!J 
196 
191 
198 
199 
ZOU 
201 
202 
203 
204 
205 
206 
201 
208 
209 
210 
211 
212 

; 

; 

. • 
; 

; 

CL = function 
Cli 0 
ilX p.Jrameter 
OS d~l.J seJment of p~raIDeter if ~X is an .Jdaress 
tS UDA of curr2ntly runninJ process 

far Jum~s to the Dispatcher made from 1105 interrupt routi~es: 
~ll re~istars the same as on ~ntry to the intarrupt 
routinet e~cept CS and I? which ere cban~ea by the JttPf. 
(the FLAGS, CS, IP are on the stacK 
by virtue of the IttT Instruction) 

lEV_SEIFLAG calls to the Supervisor from Xl3S interrupt ro~tlnes: 
CL = OEV_ScTrlAG function nuwber 
CH 0 
ilX = flaJ number to set 
ilS SYSOAT 
ES don't care (must be restoreo at end of the 

interrupt service routinet however) 

Notes: The DtV_SETflAG call and the jump to the dispatcher are 
the only legal operating system nantry" points 
for Interrupt routines. 

Changes have been made in the 
register convRntlons from 
the CP/M-86 a1os and the MP/M-86 XIOS. 

Ihe XIOS must be 45sembled using the follo~lng memorv model: 

8080 Model: 

Ihe code and datd seyments are the same, 
•lxed code and dald• The code segment 
ls org'd at OCOOH relative ~o the syste• 
data area. 

high +-----------------+\ 
I svstem tables I I 
+-----------------+ I 
I XIOS CC and 0) I > system data 
+-----------------+ I 
I SYSOAT I I 
+-----------------+x 
I sys~em code I > system coje 

low +-----------------+/ 

~otes on coding style: 

Indentation of the code is used to emphaslle branching 

-

PA Gt 

COPYRiGHT © 1981.1982, 1983 
DIGIT Al RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 
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CP/M ASMU6 I.I SGURCf: XlOS.A86 

213 
2l't 
2H 
216 
217 
2111 
219 
220 
2ll 
2'.2 
223 
2H 
22!1 
226 
ll1 

Ex3mple CC~/M-86 x~ns 

after con1itional Jumps. lo~~r case ls usAd fJr Jll coJd 
anJ VJriables tor aJsier radding. Cod• 1~~!15 1 d~u~t~~ 

dnJ varl4ble nam~s ~re In upp~r case wttnin comments to 
distinquish them fro~ th~ english. 

tquates anJ data variablus ard plac•d in proximity to wher~ 
thay i'lre used. navin'.] the code and dat.1 inter,r.i>P•d r~quires 
the use of eQuJtes and ORG stategents throu1hout the i1os. 

Jhe XIOS may be broken up into S3aller files Ailh the use 
of the ASHS6 "include" stat~ment. All of the ~atJ variabl!s 
•av be placed in one separate ddta segment and the extra 
equates and ORGs removed. 

C8PY:l.GHT c 19&1.1982, 1983 
DIGIT AL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



tP/H ASH86 J.t SDURCt: XIOS.A86 cx~mple CC~/~-86 XlG~ 

228 
22'J ej E:Ct 

210 
HI 
232 
233 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2.H •• • 
235 ;• SYSD~T Form~t * 
236 
231 ;• · .... -------------------------------, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HU 
23!J 
2't0 
2'tl 0000 

OSEG COPYRIGHT© 1981, 1982, 1983 
ORG 0 
supmod rw 2 ;intern"! entrv point to SJP DIGITAL RESEARCH 

2't2 
2H 00311 
24't 

org 030h P. 0. BOX 579 
dispittcher rw l Hnterrupt routine:; :Jl..'IY exit with 

PACIFIC GROVE, CA 93950 ora 040h :" JHPr here 
245 0040 osseg -rw ! ;beginnin1 paraaraph of o. s. 
2't6 org OHh SER.# 
241 OOH endseg rw l ;tst paragraph aft~r (). s. 
248 or,.; 04i>h 
20 004tt sys_disk rb 1 ;systern disk numt; er 
250 org 050h 
251 0050 t emp_dl sk rb 1 it ernpora ry disk nur.ii:. er 
2:»2 org 058h 
253 0058 111dul rw 1 :root of unusea memory des;:r iptors 
2H 005A 111fl rw 1 :root of memory free lht 
255 org 068h 
256 0068 rlr rw 1 :Ready List Root, 1st PO is 
251 org 012h : runni l\\1 process 
258 oon thrdrt rw 1 :Thre<td Root, list of acti11e 
25!J OOH qlr rw 1 ;processes 
260 or11 078h 
261 0078 version rif l ; address :> f version strin01 
262 ;relative to SUP COO<! su11:nenl 
263 007A bvernu• rw 1 i ROOS var's l on number 
264 OOJC osvernum rw 1 ;o.s. version number 
265 007t -to<l_dav rw 1 ibinarv days since January l. 1978 
266 0080 tod_hour rb 1 ill CO 
261 OORl tod_11in rb 1 ;~co 

268 0082 tod_sec rb 1 ;HCO 
26!J org 088h 
270 OOR8 open_vec r.,. 1 ;t6 l>it vector ot drives Nilh 
211 ;open files - used by status lind 
212 ;routine 
273 
21't ;••······································································ 215 •• • 276 :• CCP/M Syste• Calls Used by this XTOS * 
217 •• • 218 ;••······································································ 27!J 
280 ;process control functions: 

-



-
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281 
2112 0080 
283 008t 
284 009C 
21l!> 
286 008F 
2111 
21ltl 
289 0083 
290 0084 
291 0085 
292 
2'H 
29't 0098 
295 
296 
291 
298 
299 
300 
JOl 
302 
303 
304 
J05 
306 
307 
]08 
309 
HO 
Hl 
312 
313 
314 
31!> 
316 
311 
318 
319 
320 
3ll 
322 
323 
3Z4 
325 
326 
321 
328 
329 
330 
Hl 
332 
333 

-
l:xample CCP/i'l-::16 

p_delay equ 
p_dispatch eQu 
µ_pdadr equ 

p_term equ 

Jev_poll equ 
dev_waitflag equ 
dev_setflag equ 

t _secorids equ 

-
XI Ji 

l't l 
14:> 
156 

143 

lH 
132 
13J 

155 

- - .... 
;~al~y spdciti~J numher of ticks 
llet other ~nother ~rac~ss run 
;get dou~l~ ~ord painter Jf ,}roc9ss 
iuescrir-tor 
lterminatd process 

lde1dc<> cantrnl fur\r:tions: 
;poll uevic~ 
lwait for flan to he s~t 

lset a spacified flaJ 

llime function: 
;uet datd 1 nours,.tnutBs 1 seconds 

;• Process Descriptor Fora1at * 
•• * 
:•••·······························································*····· 

The Process Oescriptor (PO) along with the 
associated User Oata Area CUOA), describe 
the current state of a Process under CCP/i-86. 

-

The process descriptor is always within the System 
lata Segment. 

Process Descriptor: 

CCP¥:-i.GHT c 1981. 1982, 1983 
DIGIT Al RESEARCH 

·-----·-----·-----·-----·-----·-----·-----·-----· 
001 link thread lstat lpriorl flag 

·-----·-----·-----·-----·-----·-----·-----·-----· 
001 na111e I 

·-----·-----·-----·-----·-----·-----·-----·-----+ 
101 uda ldisk I userl reserved 

·-----·-----·-----·-----·-----+-----·-----·-----· 
181 resereved I parent I 

·-----·-----·-----·-----·-----+-----·-----+-----· 
20lcons I reserved lltst I reserved I 

·-----·-----t-----+-----t-----·-----t-----+-----t 
281 reserved I 

·-----·-----·-----·-----·-----+-----·-----·-----· 
link 
thre<Ad 
st :1t 
Prior 
fhg 
na11e 
uda 
disk 
user 

- used for placement into System Lists 
- link field for Thread List 
- current process activity 
- priari tv 
- pracess state flags 
- na~e of process 
- segment address of user data area 
- current oefault disk 
- current default user numoer 

P.O. BOX 579 
PACIFIC GROVE, "A 93950 

SER,; _____ _ 

..... 
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:n4 
33!> 
336 
331 
338 
339 
HO 
3U 
342 
30 
H4 
345 
346 
3H 
3411 
349 
3!>0 
3!>1 
352 
353 
3!>4 
355 
3!>6 
351 
3!>U 
359 
360 
361 
362 
363 
364 
365 
366 
361 
36U 
369 
no 
311 
312 
3H 
314 
315 
376 
311 
318 
319 
3110 
381 
38l 
3113 
384 
385 
3116 

0000 
0002 
0004 
0005 
0006 
0008 
0010 
0012 
0013 
0016 
OOH 
0020 
0024 

0030 

Example CC~/~-h6 XZ1i 

i;_Hnk 
p_thread 
p_stat 
p_prior 
p_fhg 
p_name 
p_uda 
p_disk 
p_user 
p_n1eai 
p_parent 
p_cons 
p_list 

pd_len 

mem 

p<1rent 
cons 
list 

- pointer t~ ~O list of wemory o~nej 
by this procpss 

- ~rocesM th~t created thiM prcc•ss 
- default console device (do•sn't 0 imply ownership) 
- default list drlvicc (doesn't imply ownershi~) 

eq.J IAIOrlf ptr 0 
i!QIJ .. ord ptr p_link t .-ord 
eQu byte ptr p_threaJ .. worJ 
equ IJyte ptr p_sL1t t byte COPYR•GllT © 1931. 1982, 1983 equ word ptr p_prior + byte 
equ uyte ptr p_flag .. word DIGif;-\L RC:SC:ARCH 
equ word ptr 1J_n<1me t ti P. 0. BOX 579 equ byte ptr p_uo~ .. word 
equ byte ptr p_disk t byte PACiflC GROVE, LA 93959 
equ word plr p_user • 3 
equ IOOrd ptr p_mc1n .. 8 SER.~ 
equ byte ptr p_parcnt .. word 
equ oyte ptr p_cuns • 4 

eq1,1 3011 

:•••····································································· I• • 
:• Console Control Olock format t 
;• . 
:•····························································*·········· ;• 
:• 
:• 
;· 
:• 
;• 
•• 00 

•• 
i• Oft 
i• 
i• 08 
:• 
i• oc 
•• ;• 10 

•• 
i* 14 
:• 
;• 18 
i* 

•• IC 
;• 
;• 20 
:• 
i• 24 

(he CCS is used bv the system to control the virtual 
consoles. There must be one correctly i"itialiazed CCil 
tn the XIOS per virtual console. 

·---------t---------t---------·---------t 
I owner I reserveo I 
·---------·---------.. ---------+---------· 
I reserved 

·---------·---------·---------·---------· I •i•lc I reserved I 
·---------·---------·---------·---------· I reserved I state 

·---------·---------·---------·---------· I •axbufslz I reserved 
+---------·---------·---------.. ---------· 
I reserved I 
·---------·---------·---------·---------·· I reserved 
·---------·---------·---------.. ---------+ 
I reserved I 
t---------.. ---------·---------·---------· I reserved I 
·---------·---------t---------·---------· I reserved I 



-
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3117 
3tl8 
389 
390 
391 
39l 
3'J3 
394 
39.5 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
'908 
409 
HO 
411 
412 
413 
414 
415 
416 
417 
418 
"19 
'920 
lt21 
4£2 
'923 
'924 
4.!5 
426 
427 
428 
429 
HO 
HI 
432 
Hl 
434 
H5 
H6 
437 
H8 
439 

0000 
0008 
OOOE 
0010 
002C: 

0001 
0002 
0004 
0008 
0080 
0100 
0200 

0000 

;* 
; * .<'.II 
; . 
;• 
;• 
;· 
i• 
i* 

- -
+---------·---------+---------+---------+ 

reser11.;.I 

·---------·---------·---------·---------· 
o.,ner 

11t 11l c 

- current ownRr of device 
if 0 1 no o .. ner 

- list dev thdt ~imlcs us. 
Offh •e~ns no mifuic de11ice 

-

i• 
;• 

state - current st&~e of virtual consoJ3 
maxbufsiz - m~ximum file size for buffered ~oa~ 

c_o.,ner equ ,j'lrd ptr OOh 
c_mimic equ Dyle ptr 1)8h 
c_state equ .;ord µtr Ofh 
c_rn.lxbufsiz equ .;ord ptr lOh 
ecol en equ .'.ch 

;c:c:B state fia11s 

csm_buffered equ 00 00 l h 
csm_backgrouttd equ OOOOLh 
csm_purglttg equ 000()4h 
csro_noswitch i!Ql.I 00008h 
csm_ctrlS equ OOOBOh 
csm_ctrlO equ OOIOOh 
CShl_ctrlP equ 00200h 

Hemory Descriptor Format 

- - -

COPi~·GHT c 19il.1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, l.A 93350 

SER.# _____ _ 

•• • 
:········································································ 
i• 
:• 
i• 

•• •• 
;• 
•• 04 

•• 
i• 08 
;t 
;. UC 
•• 
i• 

•• ;. 

illd_link 

GE~C:LPH creates an HO per memory partition specitled, 
links them together and roots the list at the Memory Free 
list location in SVSOAT. 
The XIJS In the INif: routine can trim this list to 
be in the bounds of actual memory 

·---------·---------+---------+---------· 
I link start 
·---------·---------+---------·---------+ 

length reser11ed 
·---------·---------·---------+---------+ 

reserved 
·-------------------· 
link 
start 
length 

- offset of next MO, 0 if end of list 
- beginnin~ paraJraph of free me~orv 
- size of partition in p~r~uraphs 

e~u word ptr 0 

- - -



Cl'/M ASMb6 1. l SOU KC£: XIOS .i\.J6 !:: X:.tlllP le CCP/M-66 

•HO 
"41 0002 md_start equ 

't'tl 0004 md_l.,nuth eQU 

"43 0008 ind l en i!ql.I 

4H 

~ ..... lilllllil .... ' ... iq .... ..... 

XIO.'i 

ciord ptr md_Hnl.< t ,.or-d 

,;or rt ptr l!HJ_s t di' t ... word 
Mc_Jen<;th ... 't 

...... 

COPY~ GHT © 1981.1982.1983 
OIGll.i\L RESE.\RGli 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950' 

SER.# ______ _ 

..... .... ...... 

p" (,L lll 

........ ~ ....... (liiillllii ...... ~ - JI 
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L~/M ASM86 t.I SOURCE: XJOS.\86 

H5 
H6 
""1 
4'tll 
H9 
450 
451 
HZ 
4!>3 
454 
455 
456 
451 
458 
459 
460 
461 
't62 
463 
46" 
465 
466 
461 
4611 
469 
HO 
471 
HZ 
HJ 
4H 
415 
416 
411 
-478 
H9 
480 
481 
-482 
4113 
484 
4115 
<\86 
4117 
4118 
<\119 
490 
"91 
49Z 
HJ 
4H 
495 
"96 
491 

ff ff 
0000 

0001 
0002 
0003 

0004 
0005 
0006 
00'06 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
OOO;t 
0006 
oooc 
0001) 
OOOi: 
OOOF 
0010 
0011 
0012 

ej <.!Ct 

true 
fctlse 

-
~XJm~lt! CC~IH-d6 X10S 

XfuS i'q•J.Jt~s 

e qu 
eQu 

Oftfth 
0 

-

l***••······················································~············ i* • 
;• XIOS fl4~ ~ssignments • 

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

Jefinition of fl•g tdble used by by CCP/" •nd this XIGS 

l CGPla'l fli1ns: 

-
Pi.G~ ll 

ttck_fla!J eQU 1 
.:oec_flag equ L 
IDin_flag 3 

;o - is r<?served 
; tf d. fl .:l·J numLpr 
;seconds f 1 a,; numLer 

COPYRiGHT © 19!1.1982, 1983 
DIGITAL RESEARCH 

equ ; ill i nut es fla.J number 
P. 0. BOX 579 

iXIOS f Li<l"-: 
fdc_flag 4 

PACIFIC GROVE, LA 93950 
equ ; di sic operation fla1 

key_ flag eq1.1 ,- :key available fl a•; ~ 

bell_flag eq1.1 6 

SER.# _______ _ 

last_flag eQ1.1 bell_flaq 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • ASCII Codes * :• . 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
n1.1l" eqt.1 OOh 
.soh eQLI Olh 
:;tx eQl.I 02h 
dtx eqt.1 03h 
eo t eq1.1 04h 
enq eq1,1 05h 
ack eQLI 06h 
bel eqt.1 07h 
bs eQl.I 08h 
ht eq1.1 09h 
1f eq1.1 Oah 
vt equ Ol>h 
ff eq1.1 Och 
er eq1.1 Odh 
so eq1.1 Oeh 
shi eq1,1 Ofh 
dle eQl.I !Oh 
dcl eql.I llh 
Ciel eQl.I 12h 

.... 



CP/11 ASMil6 1.1 SOURCE: X IOS .t.d6 tx;,im:>l·! CCP/ 1-86 x l :l~ ;'l ;\ l1L 11. 

49!J 
499 0013 dc3 equ 13h 
500 0014 dc4 equ 14h 
501 0015 Cl.JI< '3Qll 15h 
502 OOlo syn eQu 16h COPYf?·GHT ei 1981, 1982, 1983 
503 0011 etb equ 1711 

DIGITAL RESEARCH 504 OG18 CdO equ 18h 
505 0019 em equ 191\ P. 0. BOX 579 
506 OOIA sul>b equ lah 

PACIFIC GROVE, CA 93950 507 0016 =sc equ lbn 
508 OOIC ts equ lch SER.# 509 0010 !IS equ ldh 
510 00 lt:. rds equ leh 
511 OOIF us eq11 lfh 
512 007F del equ lfh 
513 
51't OOH xon equ dcl 
515 0013 xoff eq11 dcJ 
516 

.... 
[ -- ...... ,..... ...... ..... ..... \ ...... ....... ..... .... ~ ...... ..... ....... ..... ..... ........ ..... 



...... 
C~/M ASM86 l.l SOURCE: XIOS.A86 

511 
518 
51':1 
5LO 
521 
522 
5LJ 
524 
525 
526 
':>21 
528 
529 
5JO 
531 ocoo E9Hl 3 IFH 
532 OC03 E93100 01. 30 
5Jj 
':>H 0004 
535 
536 OCOb 0000 
5J7 ocns 
538 OCOA 
539 OC08 
540 
541 ococ 
542 
543 
544 
545 003C 
546 
541 ococ 00 
548 ocoo JC 
54<J OCOt 00 
550 
551 OGOF 
552 OGll 04 
553 OCl2 04 
554 OCH 02 
555 
556 OC14 )818 
5!>7 0(.16 7019 
558 
55':1 
560 OC18 t'HE 
561 OClA fOli: 
562 OClC 000000000000 
56] 0001)00000000 
564 0000 
565 OC2A 000000000000 
566 OC30 l UFOOOOOOOO 
567 0000 
568 
569 

- - - -
eject 

:•··········································~···························· ; • 0: 

.<I05 lieouer 
;~ # 

:••······································································ 
C'itr. 
ORG OCOOh 

jo 
j 11p 

num_vir _cons 

sy:>d<1t 
supP.rvlsar_o 
s1.1per11isar_s 
supervtsar 

Sll equ 
DStG 
ORG SL 1 

ini t 
entry 

eQU 

J .. 
r11 
r .. 
equ 

<>ff set .. 

0 
1 
l 

~HURO ~odel XIUS b3:>m 
;CCP/H-86 tlntry points l3 (105: 
;called once at system boot 
:subsequ~nt calls yo throuJh here 

;number of virtual consoles 

dword ptr s1.1per11isor_o 

- - -

COPYR•GHT © 1981. 1982, 1983 
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ticks_per_second e~u 60 
SER# _____ _ 

tick 
ticks_sec 
door 

nvcns 
nccb 
nlcb 

ccb 
lcb 

dph_tbl 

dph_111_adr 

db 
di> 
db 

rb 
db 
di> 
di> 

dN 
d.,. 

false ;set by i_f!CK 
ticks_Per_second 
false ;useJ if Joar 

Hs <ivail~ule 
apen interrU3l 
to xrns 

2 
nu11_11ir_cons 
4 .. 
offset ccb_t<ib 
offs<Jt lcb_t<ib 

offset dpht. 
offset dµho 
o,o,o,o,o,o,o 

o,o,o 
JphM,o,o,o 

;4 virtual consoles 
ltotal nu~uer af CCRs 
; 2 list devices 

;pointer to the first CCR 
;pointer to the first LCJ 

ldisk par1~eler heaJgr offsets 
: I\ 
; rl 
;C-1 

;J-L 
;M-P 

If Mdisk nemory is not present, !NIT: O's DPH_H_AOR. 

- -



llill 

570 
511 
51l 
!JI] 
5H 
5n 
516 
HJ 
518 
HCJ 
580 
58l 
511Z 
51U 
!»Ii~ 

5115 
586 
5111 
588 
511'1 
590 
5'H 
59Z 
5'H 
59~ 

595 
596 
591 
5'Jll 
599 
600 
60l 
60Z 
603 
60~ 

605 
606 
601 
6011 
609 
610 
611 
61Z 
613 
6H 
615 
616 
611 
618 
619 
6.lO 
621 
62Z 

~ 

0Ll8 1:001 

OC:lA 951(, 

OL3C 00 

OC3D 

OC30 fC 
01::31: 32H 
01::40 ::SCOE 
OC't2 730" OCH 
OCH OOEO 
OC46 BB!l!J 
0C411 FF9HFOC 
OC'tt:: 8BJ8 

OC'tc CB 

.... - ~ 

cxam~le CCl'IH-36 XiOS 

lie put this '.ll'ii"I in no .. so G.;,icCi'M t1ill ,:.erf<>r•:1 
)P~ fi~u~s for us. 

dw .<>cre<!ns_sl7e ;Gt~CC~M ~ill alloc scre~n._siz~ 
; /!: of µ;1r ir;r,.phs Jnd :>ut the 
;seg~ent .. ddr~ss "' tnµ ouffor in 
;the varia~le GE~CCPH_KU~ 

tr4ns_ta!>le 

uebug ob 

key_ table 

false 

;allo~ 4 transient to ~h~n1~ 
:the k~yboard Ma~ping 
:allo~ CPl~-36 to ~e used 
;for debu~~ino1 see iNIT: 

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

•• 
SL2 
CS2G 
ORG 

;=·==== 
;===== 
entry: 
;=-=== 
•===== 

Cr.Pt;.! itlffRFACE 

equ offset $ 

SL2 

entry: AL = function number 
ex, ox parameters 

:arrive here from JMP at 
i03H in XJ~S code se&~•nt 

• extt: AX = uX = return 
; ALL SEGMENT REGISTERS PRESERVED: 

CS1DS,ES,Si must be pr~s~rveJ thou~h c~ll 

Mote: no alteration of stack is allowed during entry except 
for the return addrass caused by the "C~LL FUNCTlOk_TA6LECaxJ 0 

instruction. 

cld 
xor <th.ah 
C•P al,xlos_funcs 
Jae lll_func 

shl al,1 
aov bx1ax 
call function_taule(bxl 
11ov bx,ax 

lll_func: 
relf 

,....... ~ ~ ~ ~ 

:set the direction flag 

:multiply by 2 
;put ln pointer re~ister 
;no ran1~ checkino needed 
;only called oy o.s. 

:return to O.S. kernel 

~ ~ ...... ..... 

• • 

~ 

COPYRIGHT v 1981. 1982, 1983 
DIGITAL RESE/1f{CH 

P. 0. BOX 579 
PACIFIC GROVE, CP. 93'.J5l 

SER #-------

~ ~ ~ 'II 



-
Cr/M ASH86 1.1 SJURCE: ~IOS.~66 

623 
6l4 
62!> 
626 
621 
6lll 
629 
630 
631 
6Jt. 
6H 
634 
6J5 
636 
631 
6J8 
639 
640 
641 
6"2 
6'*3 
64't 
645 
646 
641 
648 
649 
650 
651 
652 
653 
6H 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
661 
668 
669 
670 
671 
61l 
613 
674 
675 

OC4f 

OOOt 

Ot.4r'- EJOF 
OC':il E60F 
OC53 FBID 
Ot.55 3El6 
OC57 5616 
0C59 7116 
OC58 7216 
OC5D 72H 
OC5f EZH 
OC61 9119 
OC63 All9 
OC65 FU 9 
0C67 841C 
OC69 790C 

OC6B 

OC68 !U85 
oc6o rnoz 

OC6F b 1 iJlt 

0~71 

-
ExJm;:>le CC~/M-86 t1C~ 

SLJ 
OStG 

offset $ 

xios funcs equ 14 

function_table: 

SL4 
CSEG 
ORG 

;-------
:-------

dw i o_coh st 
dw io_conin 
dw io_cohout 
dw io_li st:.t 
dw io_list 
dw io_aux in 
dw io_auxout 
dw io_switcn 
Chi io_statline 
dw io_seld:.k 
dw io_read 
dw io_wrlte 
dw lo_ flushlluf 
dw io_poll 

eq-. offset i 

Slit 

entry: UL = flaJ nu~ber 
exit: AX = BX = return 

mov cl 1 dev_setflag 
jmps supif 

;--------
wat tflag: 
;--------

;-----
supif: 
;-----

entry: OL = f la~ number 
exit: AX = BX = ~~turn· 

mov cl,dev_waitfla1 
;jmps suplf 

-

entry: CL = f unclion number 
CH = 0 
OX par.'tn1eter 
ES user dsta area 

exit: AX = dX = ret~rn 

- -
0 console st~lus 
1 console in;:iut 
2 console output 
3 list status 
't li!.t outPllt 

.~u . .LllJrv in;;ut 
c.uxillary out 
switch scr,~en 

- -
COPVR1GHT © 1981, 1982, 1983 
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SER.# _____ _ 

5 
6 
1 
& 
9 

upodte or print new status 
sel;>ct disk 

;10 read logical sector 
;11 write louical sector 
;12 flush buffers 
:1 3 po 11 device 

-



Lf/K ASM86 J.J SJURCE: XIOS.Ad6 

.... 

616 
611 
618 
619 
680 
681 
61lZ 
683 
68.\ 
6d~ 

686 
6111 
688 
689 
690 
691 
69Z 
69.:J 
69~ 

695 
696 
691 
698 
699 
100 
101 
10Z 
701 
10.\ 
705 
706 
101 
70tJ 
709 
no 
111 
71Z 
lU 
lH 
lH 
116 
111 
118 
719 
no 
121 
72Z 
llJ 
72.\ 
125 
ll6 
121 

1111111 

OCH 32EO 
ocn 2EFF1C080C 
01.18 tl 

OC79 33:>8 
OC7d 3A!JA 
OC10 01E3 
OC7F FFU9.lOC 

OCBJ EBF~FF OC79 
OC86 8SC07401 OC8d 
OC8A CJ 

OC!ld SJ 
ocec 11183 
OC8t E8c0ff OC71 
OC91 58 
OC92 CJ 

OC93 

OC9.:J Hl6 
OC9!.> Hl6 
OC91 000000000000 

0000 

..... ..... ~ 

•=·====== 
to_po.u: 
;===:.=== 

ex = arror cud~ from n.s. 
ES UJ\ or return v~lu~ 

•Or ch,ch 
callf supervisor 
ret 

;ensure Cl i:;, 0 
COPYRiGHT €l 1981, 1982, 1983 
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PACIFIC GROVE, CA 93950 
entry: 
ext t: 

IJL .Jevicf! II 
AL 0 lf not re4dy 1 OrfH if re~dy 

SER# _______ _ 

;----
poll: 
;----

dX devic'3l • L. 
ALL SEG~ENT REGISTERS PRESERVEU: 
cs,os,ts.ss must Le preserved tnou~h Cdll . 

IO_PULL is called frurn the disµatcher dfter a procass m4ke~ 
a OEV_POLL call to the o.s. 

xor bx,bx 
llOV bl1dl 
shl b111l 
J11p poll_tableCuxJ 

entry: Ol : device number 

:poll device 

; exit: AL = Offh o~vtc., reuJy 
AL 0 If not ready 

; liK = device# • 2 

p_os: 

SL5 
OSEG 
ORG 

call to_poll 
test ax.ax I jz p_os 

ret 

push bx 
11ov cl9dev_poll 
call supif 
pop bx 
ret 

eq1,1 offset 

SL5 

$ 

poll_table d1111 llstst 
01111 listst 
dw o,o,o,o 

,..... , ... :i ..... .... ~ 

:check hardware first 
;AX=O if not ready 
:BX=device~ • 2 set by io_poll 
;llL=d.,v{ce~ 

:save dewlceU • 2 
;giv• up the CPU rQsource 

;device.I • 2 

;each of these functions ~ust 

;preserve HX and OX 
;replace wlth other poll device 

;routines adJr•ss, whdn need~d • 

,-- ~· ~ ....... ~ ~ ....... ........ ...... .,.... 



- - - - - - - -
CP/H ASHU6 1.1 SOURCE: xrus.A~6 

721! 
ll'J 
TJO 
131 
13l 
133 
1.H 
135 
136 
1J1 
Bil 
139 
140 
T'tl 
l'tl 
14J ,,.,, 
145 
146 
1't1 
Hll 
149 
150 
HI 
15l 
15J 
H't 
155 
156 
151 
158 
159 
160 
161 
16l 
76) 
1H 
765 
766 
767 
168 
769 
110 
771 
11l 
113 
7H 
715 
116 
111 
1111 
719 
1110 

001}1 
0002 
0003 
0008 
OOO'l 
OUOE 
OOH 
OOlL 
OUl't 
0011 
OOEO 
OOEI 

0004 
oooa 
oooc 
0020 
0024 
0038 
0050 
OJ84 

0060 
0061 

ouzo 
0021 

0020 

lxam~le CCP/H-H6 XiO~ 

e j eel 

s_step_int e'1U 

nrni_int e::iu 
one_byte_int 

l:! =- l' 
tick_int <!QU 

key_ int ·!'1U 

Jisk_int e:i u 
equip_int ,!QU 

mem_size_int "!<lU 

rom_rs23Z_int e .JU 
rorn_prtnter_tnt eQu 
os_int equ 
de I.tug_ int "'lU 

iv_s_step equ 
iv_nmi eQu 
iv_one_byte equ 
i11_tick .:?QU 

iv_key equ 
lv_disk <:qu 
iv_rs232 e '1U 

lv_clebug equ 

tllh 
02h 
j 31; 
Oflh 

0 ''" rH:h 
1 l 11 
lLh 
141. 
l7h 
Z24 
2b 

s_step_int•4 
nmi_int•'t 
one_byte_int•4 
ticl<_intH 
key_int•'t 
Jisk_intH 
rom_r,;2]2_lnt•4 
deb u 'l_i n t •4 

;see init for debu1gin~ use 
• 
;nor~al CC~/M-tt6 e~try 

ld~~uq;er entry to n.s. 

;interrupt vector off,;et~ 

i• ll\14 PC Keyboard Ports * 
•• • 
:•······································································· 
kbd_data 
kbd_control 

equ 
equ 

060h 
06 lh 

linput port for the '~Y ~o~rd datd 
:control port for the k~~ )odrd 

BZ59 ProJrammable lnterr~pt Controller Co~~ands 
<lnJ Ports 

i• * 
;••······································································ 
pic_e11en_pDrt 
µic_odd_port 

pic_nseoi 

020h 
02lh 

020h 

iport 0 
ibit 0 is ~o of az59 instr~ctions 

inon specific ~nd of inter~µt 

..... ..... 

COPYR!GHT © 1981.1982, 1983 
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tP/M ASKd6 1.1 SOURCE: ~1U5.AY6 

1111 
7112 
JU 
1114 
7115 
7116 
1111 
11111 
7119 
190 
J'H 
192 
1'Jj 

194 
1'J5 
1% 
1'Jl 
l'Jll 
799 
800 
801 
802 
80J 
804 
1105 
806 
801 
808 
809 
810 
811 
812 
813 
814 
815 
816 
811 
818 
819 
820 
1121 
822 
821 
824 
825 
8.£6 
821 
828 
829 
8JO 
831 
832 
8JJ 

0006 
0001 
0000 

0040 
0041 
0042 
0043 

40AE: 
0!>33 

0086 
0003 
OOFC 

0060 
0061 
0062 

OC9f 

OC9f IE 
OCAO 2E6E1E060C 
0CA5 803EtHODOO 
OLAA 1510 
OCAC 8Cl6:i000 

oi;ec 

di ,,i.:_chann;,:l 
keyboard_cllannt!l 
timer_channel 

06h 
iilh 
tllln 

····························································~·····~······ •• • •• 82!>3-5 Countl!r TiL1<'r ?orl :md Datu cL1U<1tPs • 
:• . 
;••······································································ 
tiiaer_o_re1o1 equ lJ41lh ;t irs t counter th1er port 
tlmer_l_reg equ 04lh 
timer _2_re-;i P.QU D4?h 
timer_c11d_reg equ 04.)h :command port 

timer_60_hi!: equ 198il6 ;constant for 60.001 hz tick 
tlmer_lOOO_hz i!QU 5Hh ;const<!nt for 1001\ hz tone 

bell_cmd ~·1U 10110110i> ; tl111.?r 2 lst.1'11Sb bin<lry 
uell_on equ Olh 
bell_off eQl.4 Of ch 

port_a ,!QU 061lh 
port_!> eQu 06lh 
port_c aqu 062h 

;•······································································· ;• . 
I* I_ TICK * 
:• . 
:•································································••;•••• 
; 

SL6 
CSEG 
O~G 

;------
i_Uck: 
;------

fhe following routine gets control on a timer interrupt, 
from the 8253-5. 

equ offset $ 

5L6 

Entry: 
EKit: 

Currently runninJ process's register state 
All registers preserved 

push ds 
aov ds,sysdat 
c•p tcnt.o 
Jnz t_noswltch 

•ov i_tick_ss,ss 

iuse one level of user stuck 

;keep entry count to allow 
:debuuulnJ under OOJH6 

PAGE u.; 

COPYRIGHT v 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93953 

SER # ______ _ 

(llliilll -- .... .... ....... ~ f HH~ iiiiillli ..... ,..... ..... ..... ~ ...... ,...... ....... """ ,u-~ Jiiiljil 



-
834 
835 
836 
8H 
838 
839 
8't0 
8'tl 
8't2 
8B 
B'o't 
8't!> 
8't6 
847 
8't8 
849 
850 
851 
852 
8~J 

854 
1155 
lb6 
8!11 
8511 
859 
860 
861 
862 
863 
864 
865 
866 
1161 
1168 
869 
810 
811 
61l 
81J 
8H 
815 
876 
817 
878 
879 
8110 
8111 
8112 
883 
8114 
8U5 
886 

-
OC!lO 89t~J?.OO 

0Cfl4 2EBC:l60f>OC 
0CB9 BC~OOD 

OCRC f-E 068 4 00 

occo FE06HOO 
OC.C4 FB 

occs 505 351 
OCCll 525557 
OCCB 5606 

occo UO.H520000 
OCO.l 1418 
oco~ fE[)E5200 
OCDll 7508 
OCDA BA0600 
ocoo t888FF 
octo 1:800 

0CE2 803E!>20001 
OCfl 750S 
0CE9 E461 
OCEB HFC 
OCEO £661 

OCH U03EA71CFF 
OCF4 H16 

OCFb 803EA81COO 
OCFB HOF 
OCFO fEOEA81C 

OCEF 

OCE2 

OC6tl 
OCEF 

OCEF 

oooc 

oooc 

Example LC~/rl-d6 XfJS 

~ov i_tick_sp,sp 
:nov ss 1 sysd'lt 

- .... 

lllOV sp 1 offset i_tick_st•1ck 
t_nosHitch: 

lnc t_cnt COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 inc int_cnt 
stl 

;interrupt counter 

PACIFIC GROVE, l.A 93950 
SER.# ______ _ Push ax Push bx µ ush ex 

push dx push bp PIJSh ui 
pu:>h st push ei 

Bells on the lB~ PC :nust turn on l speaker for a ~ivan duration. 
A "bell cycle" must have an off period so we c~n dlslin1uish 
it from the next bell ~~nar1ted. A process sendln0 ~ bell 
to IO_CO~OUT, w~its for ~ ~fV_SEJFLAG optration from the I_T1C~ 

routine lhbt si1nals the end of the bell. 

Handling bells sent to background processes presents so~e 
proble~s. If ~e g•nerate tells sent to b oackgrouna 
console, the bells Hould not pertain to the displayed Ima~~. 
If we keep a bell count per console, and produce the st~ck~J up 
bells when we switch in a backqround virtual console 
t~e bells would be out of "sync" with the 
the displayed image. )toppio~ a background process Jecaus~ 
it produced a bell would defeat the Purpose of virtu~l screens. 
rherefore, bells sent to background consoles are ignored. 

~ote: the screen structures are defined in the ScRIAL in s~ction. 

CllP bell_ticks10 
jz check_motor_otf 
dee bell_ticlc:s 
jnz checlc:_bell_off 

llOV dx1bell_fl,_ig 
call set flag 
j11ps check_motor_off 

check_bell _off: 
cmp bell_ticks,l 
jne check_motor_off 

in al,port_b 
and al,bell_off 
out port_b,al 

checlc:_motor_off: 
cmp disk_busy,true 
je check_seconos 

ciap motor_off_counter,O 
je check_seconds 

dee motor_ off _counter 

itn bell cycle if non 0 
;fltll_TICKS is set by iO_CQ•;QUT 

;Hake up process that ~enerat2d 

;the bell, ES doesn•t nee1 to 
:be the ~)k on DtV_SlTrl4G c~lls 
;turn bell on last tick of cycle 

;leave motor on ~hil~ oisk 
;operation is underw~v ••• 
:helpful far debugin~ dist routines 
:motor is off if 0 
:motor on routine sets counter t~ 

i Offh 

- -



IHIJ 
888 
889 
89U 
891 
892 
891 
894 
895 
896 
891 
898 
899 
900 
901 
9Ul 
9Ul 
90<\ 
90!) 
906 
901 
908 
909 
91U 
911 
9ll 
913 
9H 
91 !) 
916 
917 
918 
919 
920 
9ZJ 
nz 
9H 
92<\ 
92!) 
926 
921 
928 
9.l9 
930 
931 
912 
931 
9H 
935 
9.16 
'Hf 
938 
9H 

0001 750 9 
0003 iUr 2 03 
0006 bOOC 
000.l 1121'!.1 c 
OOOH Ee 

ouoc FEOE!>lOO 
00 I 0 1508 
0012 C60653003C: 
0017 0110200 
OOlA E84tff 

0010 U03EOCOCOO 
0022 1406 
002't 6A0100 
0021 E84lfF 

002A 015E5F 
0020 505A59 
0030 '.iR 

0031 FA 

0032 BOZO 
0034 [620 

0036 58 

0037 FEOE8400 
01H6 7508 
0030 8El66000 
0041 88266200 

00 45 FEOE HOD 
004'J IF 
004A 7401 
004C CF 

0040 2EFF2E3800 

0052 

OJOG 

00 l[) 

OC6d 

002A 

Ol.6tl 

0045 

0040 

jnz check_seconds 
;nov dx,fdc_purt 
mov altf dc_on 

check_secorid.>: 

illov motor_flags,al 
out dx,al 

;not ti~ed out v~t 

; do not reset the !·GC 
ldBSelect the motors 
;turn it orf 
lonly one Cdn be on dl a ti~e 

<.lee ttck_col.lnter l hcts 1 se::onu el.;psed 
Jnz no_second_fl~g 

mov tick_counter,ticks_per_second lyes - s~t 

mov dx,sec_fl~g ;the second fle] 
call setfl<111 ;JS=~YSOA.T bl.It [!> does n<>t 

;neeti to be UD~ on O~V-~fTFIAG 
no_second_flag: 

c111p ticl<1 false 
je i_tick_exit 

11011 dx.tick_fla<J 
call setf lag 

i_t ic1<_e1'1t: 
pop es pap si 
pop bp pop dx 
pop bx 

cli 

llOV al1pic_nseui 

POP 
pop 

out pic_even_port,al 

pop ax 

dee t _cnt 
jnz no_stack_restore 

11011 ss, i_ticl<_ss 
11011 sp, i_ tick_sp 

no_stack_restore: 
dee int_cnt 
POI> ds 

it_di sp: 

Jz it_disp 
fret 

di 
ex 

jmpf cs:aword ptr dispatcher 

;only set the tick fl3g 
:when the tick variable iri 
;the XJOS he~der is true 
;os ruust = SYSDAT out 
;ES does not need = UOA 
ion OEV_Si:Tflt\G 

;AX st i 11 un st ad: 

;stop reentrdncy 

;signal end of int<:rrupt 
;to 8259 

irestore OS of interrupted process 

;go run the next ready pro=~ss 

;••······································································ •• • 
l_rICK Ooita 

SL7 offset ~ 

-
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CP/M ASM86 t.J S~URCE: XIOS.\86 

'HO 
9U 
942 
94J 
9H 
'HS 
946 
'.:141 
948 
949 
95U 
9H 
9S2 
95J 
95't 
955 
956 
95, 
958 
959 
960 
961 
962 
96J 
964 
965 
966 
961 
968 
969 
910 
911 
912 
91J 
974 
915 
916 
977 
9711 
979 
9110· 
981 
982 
983 
984 
911S 
9116 
98r 
988 
9119 
990 
991 
992 

0052 00 
0053 JC 
0054 00 

0056 cccccccccccc 
005C cccccccccccr: 
0062 cccccccccccc 
00611 cccccccccccc 
006t: cccccccccccc 

0074 CCCCCCCCLCLC 
007A cccccccccccc 
OOBU cccccccccccc 
OOBb CCCCCCLCCCCC 
OUBC cccccccccccc 

0092 LCCCCCCCCCCC 
00911 cccccccccccc 
0091: cccccccccccc 
OOH LCCCCCCCLCCC 
OOAA cccccccccccc 

0080 

0080 
0082 
0084 00 

0085 

ExBmple CCP/M-36 X[1S 

O'il:G 
o:u:. Sl7 

IJell_tic:k:s d!> 
ticl<_counter dll 
int_cnt db 

or\l (offset $ * 1) 

dw 
dw 
Jw 
do; 
dlol 

dw 
dw 
dw 
dw 
dw 

dw 
dw 
dw 
dw 
dill 

i_ticl<_stack rw 

i_tick_ss rw 
.i_tick_sp r .. 
t_cnt db 

l) 

ticks_p~r_s~conJ 
!) 

and Offfch 

OCCCCh,OCCCCH 1 0CCCCH 
occr:Ch,OCCCCH,OCCCCH 
OCLCLh,OLCLCh 1 0CCCCH 
OCCCCh 1 DCCCCH 1 0CCCCH 
occcch, occcc11, or:ccc H 

OCLCLh 1 0LCCCH 1 0CCCCH 
occcr:h,occcc~,occccH 
occc Ch. 0 cccc11,o CCCUI 
0 CLCLh, OC CCC1l, OCCC LH 
OCCCCh,OCCCCH,OCCCCH 

OCCCLh,OCCCCH,OCCCLH 
OCCCCh,OCCCCH,OCCCCH 
OCLCCh, OCCCC1h OCCCCll 
OCCCLh 1 0CCCCH 1 0CCCLH 
or:cci.;h,occcr:11,occccH 

0 

l 
1 
0 

;counter for ttcc int~ru~ts 
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;•····················*·················································· ;• * 
I_KEYROAiW 

fhe followiny ro~tine ~ets control after a key~oQrd interr~µt. 

Interrupts ~re qenerated on the I2M PC when a key is depressed 
or released. 

SL3 
CStG 
ORG 

eqi.1 

SUI 

;----------
i_l<eybDard: 
·----------

tnlrlf: 
Exit: 

off set S 

Currentllf runnin~ process•s register state 
Hll re~isters prdserved 

* • 

.... -



c;~/M ASM86 1.1 SOURCE: XIOS.Ad6 

9'H 
994 
995 
996 
9'H 
99R 
999 

lOUO 
1001 
1002 
1003 
lOO't 
1005 
1006 
1001 
1008 
1009 
J.010 
1011 
1012 
1013 
lOH 
1015 
1016 
1011 
1018 
1019 
1020 
lOH 
1022 
1023 
lOl't 
1025 
1026 
1021 
10.£8 
1029 
lOJO 
lOJl 
1032 
1033 
lOJ't 
1035 
1036 
1011 
1038 
1039 
lO'tO 
lOU 
10't2 
lOH 
lOH 
10't5 

OOR5 1E2E8Elf:060f, 
OOBb 8Cl6960E 
OOBf 8926980E 
OOCJ 2E6E 16060C 
ODC8 ilf.960E 

OOC6 fE065400 
ODC:f FB 

ooou 505351 
ODOJ 525551 
OOOo 5606 

0008 ftt60 
OOOA 8AJO 

none; A08EOE 
OOOf 3C20 
OOEl HB 

ODD FE06BEOE 
OOE7 i.16COE 
ODEA 8808 
ODEC: 11817 
ODEE 43 
ODEf 81f8BAOE 
ODfj 7503 
ODF5 81\'HOf 

ODFll 891EoCOE 

OOH 80lEBf0f00 
OtOl HOS 
01:03 BA0500 
OcOb EB62fE 
01:09 C6066FOEOO 

Ol:OE E't61 
01:10 8AEO 
01:12 OCBO 

OEH 015E5F 
Otll 505A59 
OEIA 58 

OE18 1:651 
OclD BACft 
Otlf E661 

OOFC 

OOF8 

Oi:Of 

OL6U 

lk_full: 

pu5h ds I mov rlo. 1 sysd•l 
111ov i_keyboaru_ss,ss 
mov l_keyboard_sp,sp 
111ov ss, 5ysdcit 
mov sp,offset i_keyb0arJ_stdck 

inc tnt_cnt 
sti 

push ax 
push dx 
push si 

push bx 
push bp 
push us 

in a 11 kb<l_d<tla 
'IOV dltal 

:aov <1l 1 kt>_cnt 
cmp al.kblen 
je h:_full 

inc kb_cnt 
mov ax.kb_in 
aov bx 1 'IX 

push ex 
push di 

aov byte ptr Cbxltdl 
inc ox 
cmp bx.kolen•offset kb_buf 
jne ik_ptr_ok 

mov bx 9 offset kb_buf 

aov kb_in 1 bx 

cm? kb_walt 9 false 
je ik_no_flag 

inov dx1key_fla'] 
call setflag 
mov kb_wait1false 

ik_no_flag: 
in al,kbd_control 
mov aht <tl 
or al,OBOh 

pop es 
pop bp 
pop ox 

POP si 
pop dx 

out kbd_contro1 9 al 
:aov al,ah 
out kbd_control,al 

pop <Ji 
pop ex 

use one level of ~ser stick 
use dutb ~~~r:t~rit, k1!dtl 

XlOS code &nd ddt~ s~par1t~ 

lkeyboard interrupt sldck 

ikeep other processes tron 
;runnin; 

;9el the scan code 

;B chars in buffer 
;it it is full throH away 
;scan co~e. PT~ rings the 
;bell when ViNQ yets full. 
;we have one more char in 3uf 
;ptr to next char 

;put the scan r:ode in buffer 
in ext free b11 te in buff er 
; .ru.., <1r ound 1 

iback lo beginning of buffer 

Jsave new pointer 

ionly c<1ll JEV_SfTfLAG ~hen 
;a process is wailing for 
;ke11L>oard input 
iproces$ doesn•t wa~e u~ 

:until disP<1tch occurs 

;~et the current r:ontrol D>rt 
isave the current ~tate 

;reset the key hoard 

iAX still on stack 

;send to control port 

iset keyooard back to norn~l state 

-

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------



-
CPIH ASH86 1.1 SOURCE: XI~S.~86 

1046 
1041 
1048 
l O't<J 
1050 
10!>1 
1052 
1053 
1054 
1055 
10~6 

10!17 
1058 
105'J 
1060 
1061 
1062 
106] 
1064 
1065 
1066 
1067 
1068 
106'J 
1070 
1011 
107l 
1013 
1074 
107!> 
1016 
1017 
1078 
1079 
1080 
10111 
1082 
lOlU 
10114 
1085 
10116 
lOIH 
10118 
1089 
10'10 
10'11 
lO<Jl 
10'J3 
lO'H 
1095 
1096 
1091 
10911 

0.:21 f 11 

OE22 eo20 
01:24 E620 

Oi:26 58 

0<:27 8E1!>960E 
OE2u 862.6'180E 

Ot:lf FEOE5400 
OE33 IF 
Oi:34 7'.01 
OC36 CF 

Ot:37 2EFF2E3800 

Ot:3C 

Ot3C cccccccccccc 
OE42 ccccccccccc.c 
Ot:4!1 cccccccccccc 
OE4E: cccccccccccc 
Ot54 ccccccccccc.c 
OE:5A cccccccr.cccc 
Ot:60 cccccccccccc 
OE66 cccccccccccc 
OE:6C cccccccccccc 
OE72 cccccccccccc 
OC7!1 cccccr.cccccc 
01:71: cccccccccccc 
OE84 l:CCCCCLCCCCC 
0!:8A cccccccccccc 
OE:90 cccccccccccc 
01:96 

01:96 0000 

Oc31 

-
cli 

mov al,pic_nseoi 
out pic_even_port.~l 

PoP ax 

- -
;keer this int:,rru;1t ha11Jl~r 

lfron. beinJ r~~nt~t·ecJ 

;siyndl enj of inturru~t 
; to 82!d 

mov ss,l_keyboard_ss 
aov sp, i_keyboar.J_sp 

COPVR:CHT © 1981.1982, 1983 
DIGlf >\l RESEARCH 

P. 0. BOX 579 Jee lnt_cnt 
pop ds 
jz ik_disp 

iret 
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ik_disµ: 
SER.# ______ _ 

japf cs:dword ptr dispatcher 

;•······································································· ,. . 
i* l_KEtUOARO Oata * 
;• * 
;••······································································ 
SL9 eqll offset $ 

OSEG 
DRG SL9 

'evboard interrupt routine stack 

org (off set $ • 1) and Of ff eh 

dw OCCCCH,OCCC.CH10CCCCH 
d If OCCCCh 1 0CCCCH,OCCCCH 
dlf OCCCCH 1 0CCCCH10CCCCH 
l]W 0 CC CCII, 0 CCCCl-i, 0 CCCC Ii 
d.- OCCCCH,OCCCCH,OCCCCH 

d• OCCCC!i 1 0CCCCll,OCCCCH 
dw OCCCCH, OCCCCtl10C.1..C1..H 
d• OCCCCH,OCCCCH,OCCCCH 
dw OCCCCH 9 0CCCCH,OCCCCH 
dw OCCCCH,OCCCClt,OCCCCll 

dw OCCCCH,OCCCCH~OCCCCH 
Jw occcc11.occccH,occc.c11 
dw OCCGCH 1 fJCCCCll, OCCCC 11 
dw occcc11, occcrn, occccH 
JH OCCCCtit ricccr.11, OCCCCll 

i_kevboard_sl~ck rw 0 

.i_keyboard_ss d1e u ikeyboc.rd interrupt 

-



tP/M ASM86 1.1 S3URCE: XIOS.A86 

109'1 
1100 
1101 
ll02 
1103 
llO't 
110!> 
1106 
1101 
1108 
1109 
1110 
1111 
1112 
1113 
UH 
111!> 
1116 
1111 
1118 
1119 
1120 
llll 
1122 
1123 
lll't 
112> 
1126 
1121 
1128 
1129 
1130 
lUl 
1132 
1133 
l13't 
113!> 
1136 
1131 
1138 
1139 
J l'tO 
ll'tl 
11"2 
llH 
11"4 
11"!> 
1146 
ll'tl 
11"8 
lH'J 
USO 
11!>1 

01:98 0000 

0020 

Ot:9A 
Ol:BA 9AOE 
OEBC 9AllE 
OtBt: 00 
Ot:Bf 00 

Ot:tO 

OLCO lE2E8ElE060C 
OEC6 8Cl6660f 
OHA 8926680F 
Ot:Ct 2EdEl6060C 
OE03 BC66 Of 

Ot:06 FE065400 
OEOA fB 

Of 08 505351 
Ot:Ot: 525557 
OEEI !>606 

OEE3 BAO~OO 

OH6 E882f0 

Ot:E9 015E5f 
OEEC. 505A59 

0~68 

lxample CCP/X-86 x.o~ 

i_keyboard_sp dw ') ; hi:lndler 

i<.b l<!n 

kb_buf 
kb_out 
kb_in 
kb_cnt 
kb_w::iit 

'evboard input buff~r, filled by I_KLYhJAAD:, re~d by 
l'l_COrlIN: 

equ 

rb 
dw 
uw 
db 
di> 

37 

kl>l o.n 
kb_ouf 
i<o_buf 
0 
fdlse 

;char Lutter 
;pts to neKt ch~r to re~~ 
;p ts to rHxt frt:" cLc;r huff ~r 
ii of ch•rs in Lufter 
iis any process waitin~ for 
;keybo<1rd input 

;·························~···~·········································· •• * 
•• 1_1lISK 
;• ~ 

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

SllO 
CSE:G 
ORG 

;------
i_disk: 
·------

fhe following routine >Jets control from an interrupt fro11 the 
F~C. Jhe current state is saved and DEV_SETFLAG is called. 

eQl.I offset $ 

SLlO 

Entry: 
Exit: 

~urrently running process's reGistar state 
All registers preserved 

push ds I mov dsesysd&t 
illOV disk_ss 1 ss 
illOV disk_SPtSP 
mov ss,sysdat 
mOV sp, off set i_disk_stack 

inc int_cnt 
st i 

push all push bK push ex 
push dll p1.1sh bp p\ish di 
push sl push es 

lllOV d1C1fdc_flaa 
call setfllg 

pop es pop Sf pop JI 
PO? l>p pop dx j:;Op ex 

;s~ve the stac~ se~~ent 

;and stack pointer 
iset up interrupt st~ck 

;OE:V_SETFL~G call must h~ve 

;as = St5JAT, but ~s 
;does not need to be set to UOA 
;on flag set Cdlls 

--
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C~/M ASH86 1.1 S~URCE: XIuS.~ij6 

ll!>l 
11!13 
llH 
11!>!> 
1156 
ll!ll 
1158 
11!19 
1160 
1161 
1162 
ll6j 
1164 
1165 
1166 
1161 
1168 
1169 
UHi 
1111 
1112 
llH 
UH 
lll!i 
1176 
1111 
1118 
1119 
1180 
1181 
1162 
1183 
llli't 
110 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
119U 
1199 
lZOU 
1201 
1202 
1203 
1204 

01:Ef. 58 

OffO fA 

Otfl BOZO 
OEFJ f6l0 

OEFS 58 

Off6 8U6660F 
OEFA UR26680F 
OtFI: FEOEHOO 
OFO.il lF 
Of03 HOl 
OFOS CF 

OF Ob 2EFF2E3800 

OFOl.i 

OFOC cccccccccccc 
Of12 cccccccccccc 
OflB cccccccccccc 
OFH cccccccccccc 
Df2't cccccccccccc 

OF2A ccccc.ccccccc 
OFJO CCCCLCCCCCCC 
0fl6 cccccccccccc 
OF3C cccccccccccc 
OF't2 ccccc.ccci::ccc 

Of48 cccc:cccccccr: 
OFh i::ccccccccccc 
Of5't cccccccccccc 
Of5A cccc:cccccccc 
Df 60 cccccccccccc 

0F66 

Of06 

~xa~ple CCP/H-86 XiJS 

id_disp; 

pOj) DX 

ell 

mov al,pic_nseoi 
out pic_even_~ort,al 

pop ax 

aov ss 9 disk_ss 
•ov sp,disk_sp 
dee int_cnt 
pop ds 
Jz iJ_disp 

tr et 

Jmpf cs:dword ptr dispatcher 

;~eep this intcrrJ~t 
;t14n1ller froLi t>?in•i 
;,.e~nt~r~J 

;slgn3l enu of int•rruut 
i to li251 

;••······································································ ; . .. 
•• .i_CJISK Oatii • :• . 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Slll eq1.1 offset $ 
OSEG 
ORG SLll 

Stack switch areq for disk interrupt 

org (offset $ • 1) and Of ff eh 

dw occcc11,occcch.occcch 
d .. OtLCCH 9 OLCCCH, OCCCCll 
dw OCCCC!l 1 0CCCr:tf,OCCCCll 
uw OCCCt;1i, IJCCCCH10CCCCll 
d1o1 OCCCtH,OLCtCH,OCCCCH 

dlol OCLCtH,OCCCCH,OCCCCH 
dw OCLCtH1 0CCLCH,OCCCCH 
dw OCCCCH,OCCCCH,OCCCCtt 
Jw OCCC:Ct1,0CCCCH10CCCLH 
dw OCCCLri,OCCCCH,OCLCCH 

dw OCCCCH,OCCCC:H,UCCCCH 
dw occcc11,occcct1,oc1.ccH 
dw OCCCCH,OCCCCH 10CCCCH 
dw OCCCCH,OCCCCH,OCCCCH 
dw OCCCCl1t flCCCCH, OCCCCll 

i_di sk_stack rs 0 
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t~/K ASM86 J.1 SJURLE: XIJS.,86 

1205 
1206 
1207 
llOB 
!ZO<J 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1211 
lll8 
1219 
1220 
12Ll 
1222 
1223 
1224 
12.l!> 
1226 
1227 
IU.B 
1229 
1230 
12Jl 
1232 
1233 
1234 
1235 
1236 
1211 
12JB 
1239 
12't0 
ll41 
l2<t2 
1243 
1244 
1245 
1246 
1241 
1246 
124<J 
12~0 

125 l 
1252 
1253 
12H 
1255 
12!>6 
1257 

OF66 0000 
Of68 0000 

OF6A 

Of 6A 803E3COCfF 
Of6F 7501 
Of71 er. 

OF72 2EA1060C 
OF76 8ED8 
Ofl8 BECO 
Of7A BFBEOF 
0f11) 86366800 
Of Bl 85F6 
OF83 7408 
Of 85 BDHOB 
Oi-68 BFBEOF 
Of8a tl90400 
Of 8t flA5 

Of90 BEBO OF 
Of93 tBaE 12 

Of-96 8BlE6BOO 
OF9A 65ilB 
Of9t 7501 
OF9E H 

Of9f C147060000 
OFA4 BEit 110 
Of 117 B96r00 
Of AA tlAFFFF 

01"72 

Of9ll 

22?4 

Exam~l~ CCP/H-86 XIJi 

disk_ss 
disl<_sp 

; • L_IJil'-cXl'EC HD • 
;* • 

:•••····································································· 
Sll2 equ offset • 
C'itG 
ORG SL12 

:------------
i_unexpected: lunknown Interrupts Jo hare 
;------------

u_notd: 

iu_nopd: 

Jisplav on the console the interrupt vector number th~t ClU5!d 
the CPU to be her~. Wa will terminate thP process lh3t c1useJ 
the unknown interrupt, even jf its keep flag is on. 

cmp debug,true 
jne u_notd 

int 3 

aov ax,sysdat 
DOV dStUX 

;bre~k t~ CP/M-86 
; 1<han debuirning 

aov es,ax ;Es,os = SVSOAT SEG11£NT 
mov di 9 off sel unex_msq_pd 
aov si,r1r iPD offset 
test si, si 
jz iu_nopd 

lea s1 1 p_name[sil 
•OV di 1 offset unex_msg_pd 
;aov cx,4 
rep movsw ;get PO nume into message st~lng 

aov si,offset unex_ms~ 
call print_ms~ ;print unexpected interrupt m~s5uJ9 

11ov bx 1 rlr 
test bx1bx 
jnz iu_<1bort 

hlt 

;terminate the running process 
;ff no process ts running 
;hult the machine 
;this should only h~ppen if 
ikernel image has been corruoted 

tu_abort: 
mov p_flaaCbxJ,O 
11ov es,p_uda[bxJ 
aov cx 1 p_term 
11011 dx,Offffh 

;force terminatio~ to succeed 
;set up LIDA 
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C~/M ASH86 1.1 SOURCi: XIOS.186 

l2!1H 
12~'1 

1260 
1261 
1262 
1263 
1264 
1265 
1266 
1261 
1268 
126'1 
1210 
1211 
llll 
1213 
12H 
121~ 

1216 
1211 
1278 
127'J 
llllO 
1281 
12112 
1283 

OFAO E9GlFC 0C71 

Of BO 

OFBU 000~54651260 

696E6174696t 
6720 

OFBE LOL020l0L0l0 
2020 

OFC6 3A20756t6518 
706.563746564 
20696E746572 
72751074000A 
00 

Lxample CCPl~-86 XIQS 

jir.p SlJo)if 

-
procdsS is ter~in.1teo, inl~rruots 

ar~ forced on dhen n~~t proc2~s to 
rtJn is orotJght into contBxt 

:•·································~····································· •* * ;t l_UNLXPECTEQ Oat~ * 
; • * 
:•····················································~····~············· 
Sll3 
OSlG 
ORI> Sll 3 

offset io 

... 

2. .o I;. 1--
llnex_msg di> cr,lt,·rerminating • R;GHT © 1981. 1982, 1983 

DIGITAL RESEi\RCH 
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1211~ 
12115 
121i6 
1211 l 
121111 
1289 
ll90 
1291 
1292 
llH 
12'H 
129'.i 
1296 
12'H 
12"11 
1299 
1300 
1301 
1302 
HOJ 
130~ 

130'.i 
1306 
1301 
13011 
1309 
Ulll 
1311 
1312 
131J 
13H 
1315 
1316 
1311 
13111 
1319 
13l0 
1321 
1322 
Ull 
132~ 

1325 
1Jl6 
1327 
13211 
lll9 
1330 
1331 
1332 
UH 
13H 
1335 
1336 

0018 
0050 
0180 

OJCO 

6000 

OfOO 

OfOf 6C03 
OFEl 78D3 

0384 

0029 
0021 

OOOA 
0008 

eject 

;•••••······················································~············ 
; Co * 
;• !JN PC ~creen iquates 

•• • 
······································•********************************** 
rows_Per_screen e:iu 
columns_per_screen e:iu 
screen_siz eqt..t 

screens_size equ 

bw_video_seg equ 

bw_video_status_line eQU 

24 
l:IO 
ro~s_per_screen • colurnns_per_scracn 

; in •. ords 

((2 * screen_siz • 15)/16) * num_vir_cons 
ostoraae for all tn~ scre~ns 

; in µara·~r..ipn:> 

OdOOOh ;seJment address Qf 
;start of via~o ra~ 

screen_siz • 2 
;~yte offset ~f st~tus line 

·······················································•••*************** ;• * 
;• IBH PC Pdrallel Port Equ.ites • 
; . . 
······················••******************••···················•••******* 
list_ports dw 

dw 
03bch 
OH8h 

;ttw card par~llel ~ort 

;037Bh pdrallel port caro bS shipped 

;••······································································ i• • 
i* 6845 CRJ Controller Port and lom~and tquatRs • 
; * • 
··································································~·····* 

bw_card 

video_on 

fhe IBM pc•s monochrome memory mapped video display begins 
at para~raph OftOOOH. lt represents a scre~n BO X 25. 
Each vldeo character requires a word value 1 the low byte 
ls the ASCII codd (characters codes ) 12d are also displayeJ) 
and the high byte is an attribute byte. The 25th line 
ts reserved by this XIOS as a stdtus line. 

equ 003b'th 

equ 00029h 
vi Jeo_off equ 00021h 

cursor _start ._~qu 10 
cursor_end ,~qu 11 

COPYRIGHT~) 1981, 1982, 1983 
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- - - -
CP/M ASMll6 1.1 SOURCE: XIOS.Bd6 

lHJ 
1331l 
13H 
I.HO 
1341 
lHZ 
1H3 
BH 
lH!> 
1346 
lHJ 
1348 
1349 
1350 
1351 
l 3!>Z 
13!>3 
HH 
1355 
13!>6 
1351 
1358 
13!>9 
1360 
1361 
136l 
13o3 
1364 
1365 
1366 
1367 
l36S 
1369 
1310 
l'.U I 
UTZ 
1313 
1374 
1375 
1316 
1311 
1318 
1319 
1380 
1381 
Hal 
131H 
1384 
B85 
13116 
13111 
13118 
13119 

oooc 
0000 
OOOE 
OOOf 

OH3 

OfEJ 33CO 
OfE!> C3 

0Ff6 9CFA 
OfE8 803EBEOF.OO 
Ot'ED 150E 

OFEf (;606BF0Eff 
0H4 90 
0fF5 8A0500 
Offll 1:814FC 
OfFU E601 

OFFO 

OC6f 
Of'FE. 

display_st4rt_hi ~ q lJ 12 
dtsplay_st~rt_lo~ ·!'JU 1) 

cursor_hi ,~qu 14 
cursor_ loN tqU 15 

:• ~ 

;•••·················*•*••••·························~··················· 
Sll4 aqu offs<!t ~ 

CSEG 
URl.i SL14 

;=:===-=; 
io_const: 
; ..::;...;:.;==== 

~ntry: OL console number 
exit: 4L = Offh if r~udy 

AL '" 0 if not 
ALL SEGMi~I REGISTERS PRESERVED: 
cs,os,rs.ss must be preserved thounh cull 

COPYP.iGHT © 1981. 1982, 1983 
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~································································*······· :• * 
; • ro_CONIN • 

;• * 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; ===:::==== 
io_conin: 
;====-==== 

OL console number entry: 
ex lt: AH = 0 and AL = character data 

cl_watt: 

AH = Offh and AL screen to switch to 
ALL SEG~ENf REGISTiRS PRESERVED: 
CS 1 0S,ES 1 SS must be preserved thou~h call 

pushf I ell 
c111p kb_cnt, 0 
jne ci_h<1veone 

•ov kb_walt,true 
po pf 
aov dx 1 key_fla') 
call Naitflag 
jmps ci_haveone2 

;get the fla~ nuillbar 
;wait for ~ sc~n code 

ci_haveor\e: 



CPIH ASH86 t.1 SOURCE: XIOS.Au6 

13'JO 
1391 
1392 
13'Jl 
1394 
1395 
1396 
1391 
13'J8 
1399 
HOO 
HOl 
HOZ 
1403 
1404 
1405 
1406 
1401 
1408 
1409 
1410 
1411 
l't12 
HB 
l'tl't 
l'tl!> 
H16 
1411 
1418 
Hl'J 
1420 
14ll 
H22 
H23 
HH 
1425 
1426 
1427 
1428 
l't29 
l't30 
lHl 
1432 
1433 
HH 
1H5 
1436 
1H7 
l't.31' 
1439 
1440 
14H 
1442 

OfFO 90 

OfFE FEOEbEO:: 
1002 AlBI\ 0( 
1005 88) 8 
1001 8A01 
1009 43 
lOOA 8lf!3BAOE 
1001: 7503 
1010 BB'HIOE 

1013 891 Ed A OE 
1011 06 
1018 1E07 
101A f81000 
1010 07 

lOlE 84E4 
1020 7404 

1022 3CF9 
1024 nco 
1026 3CFO 
1028 128C 

102A 240F 

102C C3 

1020 A27316 
1030 3C5 37511 
1034 f606 7416 Ok 
1039 HOil 
1031i F60!'.Hl608 
1040 1403 
1042 1::9FH1 

104~ 247F 
1047 3C537E03 

1013 

102[) 

102C 

OfE6 

OFE6 

1045 

1045 

1045 
2239 

104E 

Example CCP/M-H6 ALO~ 

pa pf 
ci_h~veoneL: 

dee kb_cnt 
mav ax1kl>_out 
mav bx,ax 
11av al,CuxJ 
Inc bx 
cmp bx 1 otfset ~b_buf•k~lan 
jne ci_ptr_ok 

mov bx,affsel kb_ouf 
ci_ptr_ok: 

•av kb_out,bx 
push es 
push js I pop es 
call scan_trans 
pap es 

test ahtilh 
jz conin_done 

cmp 111,0f9h 
ja io_conin 

c111p al,OfOh 
jb io_canin 

conln_done: 
ret 

scan_trans: 
;----------

4nd altOfh 
;jmp conin_done 

AL=scan code 

lscun code in ML 
COPYRIGHT co 1981, 1982.1933 
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:returns A~=O 3nd ~L=ch~r to 
;return to proc~ss 
:else •H=~ffh - check for 
;switch screen 
Hitl-=O then done 

;AH=Offh ~nd AL=O if releJied 
;ke\11 AL=s~eci<>l ke~ othcr"ise 
;Ofllh-Of9n Qre switch screen 
;codes 

;1mpl~ment check for praJr~~dble 
;function keys here 
;switch screen rJnoe 0-9 

entry: 
exit: AH=O if A~CII and AL=ASCII cooe 

Att=OffH If AL ts special code 

fest for CTRL, ALT already being down and GEL being curr~nt 
sc4n code. If yes, c~ll the ROM reset routine. 

lllOV scan_code 1 al 
cmp al,83 I jnz mcisk_release 

test down_bits,ctrl_oit 
jz mask_release 

test down_bits,alt_bit 
jz mask_release 

jmp reset 

mask_relecise: 
and i!l,lfh 
Cll? il11BJ I jle valid_key 

;save scan co<l~ 

:is scan code the Ofl key ? 
;yes $ is control down ? 

ives $ is alt down ? 

iyes alt and ctrl ~re down 

p4rity ls on when ket is releasad 
turn off ~ev release oit 
test for non$existent k~y 



- -
CP/M ASH86 1.1 SOURCE: xrus.~d6 

lHJ 
H't't 
1445 
l 4't6 
lHl 
14411 
1H9 
H50 
llt51 
l't!IZ 
H53 
l'tH 
105 
l't!l6 
l'tH 
l't511 
l't!l9 
l't60 
1461 
H6Z 
l't63 
H61t 
1465 
l't66 
l46 l 
14611 
H6'J 
1410 
1411 
147Z 
HB 
l'tH 
l't 15 
1H6 
l'tH 
l't7tl 
l't19 
l't80 
Hill 
1482 
Hll3 
l'tll4 
l't85 
l'tll6 
1481 
141111 
1489 
1490 
1491 
Hn 
H93 
H94 
l't95 

104b 1:98000 

1 O'tl: 88363618 
1052 BF7516 
1055 33C9 
1051 IH06 
105'::1 F24t 
1056 750C 
1050 4F 
l05E 8lt.F7516 

1062 8A451Bl6 

1066 E96AOO 

< 
1069 A01316 
106C OAC07903 
1070 E95800 

1073 869516 
1076 F60SH1601 
1076 7405 
1070 883!)17 
1080 E820 

1082 3C477212 
1086 F6H 0010 
108A HOC 
108C F606H1602 
1091 75!1F 
109:, 6Bt916 
1096 EBOA 

1098 f606Hl602 
10% 7403 

106-J 

1003 

l 07 j 

lOCE 

1082 

10112 

1098 

1098 

10~2 

10A2 

lOA2 

- - -
l:xample CfP/M-86 XiJS 

fest for CJRL, SdffT, .\LT, ·'IU:1:'.L:JO:, (,.l'::l:..OCl\ 
keys. Th~ scan coJBS for thesa keys ~re in ~ction_k~y_t1~1~. 
<and <1re refercd to .~s .Jcliun keys in the cu,u.ueotc> l.Hl""'• 
The bit position in MY corresponds ~itn whJt kind of kdv is 
found, see equdtcs below. 
Jhe OO~N_3ITS byta hds bits on for 8Ction keys th~t ~re c~rr~ntly 

being held down by the o~erdtor. fhe TO~GLE_R1TS Dyle i5 si~ilnr 

but for keys that n~llP toJale action, ~UM LJCr, lf~i LOC<. 
Note, there is one Ohly one set of OOWN_UITS, wher~a5 

the f0GGLE_81JS are kept Qn a per virtual console ba~is in the 
screen structures. 

11a lld_kev: 
•Oii 

11011 
sl 1 foreoround_ss 
dltoffset actlon_key_table 

xor cx 1 cx 
11011 cl 1 num_action_keys 
repnz scasb 

;AL=scan code without parity 
;for~grounu screen structure 
llook for CTKL,S11I1·T 1 :\LT,N'JMLOlK 
;CAPSLOCK 
;get count 
:look for the byte 

Jnz not_action_key 
dee di ;backup to ~atched action 

actton_key_t3hle sub Ji 1 offset 

•011 ah,offset 
;ol= 0 rel~tive in1ex 

action_key_masksLdi] 

hip actlon_key 

not_action_key: 
•011 al,scan_code 
or al 1 al I jns key_make 

jiap no_key 

key_make: 
mo11 bx,offset key_table 
test down_bits 1 ctrl_blt 
jz test_for_keypid 

mo11 bx,offset control_table 
j•ps translate 

test_for_keypad: 
cmp al,71 I jb test_for_shift 

test ss_mode[sll,ssm_numlock 
Jz test_tor_shift 

test down_bits,shft_Dit 
jnz translat~ 
mov bx,offset shift_taule 
j111ps translate 

test_for_shi ft: 
test down_bits,shft_Dit 
jz translate 

;get the corresponding Dlt 
ip<attern 

;sign ls on if key Just rele1sej 
;twnore release condition ~n 

:non action type k1y 

;translation ldble for sin1le keys 
;was control key ulraady Jo~n ? 
~no - tri nu~loc~ 
;yes - noint to control key ldble 

itest for k~yµ~a 
>fro• keypad, numlock on ? 

;use key_table if nuTilock,shifted 

;use shift taLle if numlo:k 

ino $ ret~rn key fro~ key_t~Uld 

PA:.Jf 31 
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CP/H ASHb6 1.1 SO~RCE: XIOS.AB6 txample CCPIH-06 ,105 

l't'J6 
1'197 I 09f BBE 916 
H98 
l't9'1 
1500 10A2 07 
1!>01 1043 A880 
150l 1 OA!> 1529 
1503 lOAl f6H002!1 
1504 IOAB H12 
1505 IOAD 3ClA 
1506 lOAf HDE 
1507 IO!H 3C61 
1508 108.i 1308 
1509 1085 3C5A c 
1510 1067 7106 
1511 1 Oll'J 3C41 
1512 1088 12()2 
1513 
151'1 1080 3420 
15h 
1516 IOBF 241F 
1511 lOCl F606 74160R 
151B 10C6 1402 
151'J 10C8 oce o 
15LO 
1521 lOCI< 32c4 
1522 lOCC f6()4 

15lJ 
1524 
15l5 lOCt 8000 
1526 
15l7 
1528 1000 b4FF 
1529 
1530 
l!i31 1002 C3 
1532 
15B 
l 53't 
1535 
1536 
15H 
1538 
!!>3'1 
15"0 
15"1 
15"2 
154J 
l!>'t't 
l 5't5 
1546 
15'11 
1548 

lO'l Ll 

1 O!lf 

IOBF 

10130 

IOBf 

1 O~f 

mov ox,offset shift_t~cl~ 

tr<1nslilte: 
xlal bx 
test al 1 li0h 
jnz speclal_key 

lest ss_moae[sil,ss~_cap~lock 
jz test_for_alt 

ClllP a 1. • Z • 

ja lest_for_alt 
cmp al, 'a' 
jae do_case_ch~nue 

CllP <1l1"l" 

do_case_change: 

ja test_for _alt 
cmp al1 •i.• 
jb test_for_alt 

xor <ilt020h 
test_for_alt: 

and al, 07fh 
test down_bits 1 ~lt_bit 

llook Ur> th.~ k~y 

;is it 5;.>~Ci'il ? 
;yes then rl:>11e 
itEcst for c~ps lo.:k 

;yes 
;not alPrHil?lic 
;is it lo~er c1se ? 
;yes, s"itch cas<? 

:not alphab ct ic 
ltest for u~per =ase 
:not <1lph1oetic 

; switch the case 

COPYRIGHT fi'.1 1981, 1982, 1983 
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;mask off the sign bit fron taole 
:is alt key currently dow~ ? 

lOfA jz printable :no 
or al,OBOh 

printable: 
;yes $ turn on the msb for alt ~3V 

xor ah1ah :signal print~ble char 
1002 jmps scan_done 

no_key: 
llOV al1 0 iAH=FF, Al=O force IO_CJ~I~: 

;to ~et another scan coj~ 
special_ic:eyl 

mov <1h10ffh 

scdn_done: 
ret 

ac tion_key: 
;----------

Scan code in AL indicates an action key. AH is 
the bit mask for the action key. 
Live action keys are those that must re~ain Pressed do~n 
to have an effect, i.e., CJRL, SHIFT, ALT. Tne st<1te of live 
action keys are bits stored In OJ~~_BJJS. 
ro~gle action keys are those that switch aack and forth i~ 

function each time they ure depresseo, i.e., hUHLOCl, t~PSLaCK. 

Jha stale of the tog~le ectton kays are bits stor~J in the 
SS_MODE oyte of the foreground screen structure. 

entry: Al = scan coda 1 one of CTRL 1 SHIFT, 
ALI, NUMLJCK, CnPSLOCK with p~rity maskaJ off 
AH = bit mask 
SI = foreground screen slr~cture 

.... - -



- .... - - - -
CP/H ASMb6 1.1 SOURCE: QIDS.AB6 Exampl~ CCPIH-d6 XlJ~ Pi;Gl: .Li 

15,,., 
1550 
n!>1 
1552 
1551 
15H 
15!>5 
15!>6 
1551 
15511 
1559 
1560 
1561 
1562 
156J 
1564 
1565 
1566 
1561 
15611 
1.569 
1510 
1571 
1512 
151J 
151ft 
1515 
1516 
1~'11 

1518 
1519 
15110 
15111 
15112 
15U 
1 !>Ho\ 
15115 
15116 
1581 
15Bll 
15119 
1590 
15'Jl 
1592 
15H 
15 94 
1595 
1596 
15"1 
15911 
1599 
1600 
1601 

IOOJ JCJll 
1005 A01316 
10011 7112 
lOOA A880 
lOOC 1408 
1001: f604 
lOEO 20261416 
IOH 1:810 

10E6 08261416 
lOEA EBOA 

lOfC A880 
JOH 1506 
lOFO Cl06 4 00 
10F3 tBEA03 

lOF6 E806 

lOF8 E80100 
lOF8 Cl 

IOFC 3Al6110C 

l OE C 

1 Of'6 

10F6 

10P6 

I OF 6 

HFO 

lOCE 

exit: j1.1mps to ~U-~~~ since no orinta~l~ 
ch<ir'lct.:or re5•1lt:; 

cmp al1alt 
11011 al1scan_c0Je 
ja tog g l ~_"ct i on 

test al1llOH 
jz <1ction_ruakc: 

not ilh 
and ooun_bits,dh 
jmps action_key_oone 

ilction_make: 
or do ... n_1>its1'lh 
j 11ps action_k.!y_<Jone 

to,igle_action: 
test itl ,ilOH 
jnz i:IC t ton_k '!y _done 

)(Or ss_mode[ si 11 ah 
call 11pdate_st.;t1.1s 
; jmps actlon_key_done 

action_key_done: 
jMpS no_key 

;i\LT i" last liv ke>y in t".·,1,, 
;s~e if li11e act ol\: i.lT 1 S'i .. ~r,rTRL 
;~et scan coo~~ th ?~rltv 
;no - it ls ~ to~Jld t1µ~ ~~v 

;~resse1 or rele~s~d 7 
;no parity bit - key is Jo•n 
;parity hlt on - key i~ rele3sed 
;clear the bit for thi'i live 
;action k~v 

;set bit for this live ~cti~n key 

;NUHLOCl or CA~SLOCK 
;depresseJ or released 7 
;1gnore rele~s~ of to~1le 
;it i~ to1yle: reverse the state 

;* rn_corwuT * 
i* t 

;************************•·····································*········~ 
;========= 
io_cono11t: 
•===;;===== 

entry: 

extt: 

While 

CL = character to output 
OL = device n11~ber 
None 
ALL SEGHcNT ~EGISTlRS PRcSERVEO: 
CS10S1EStSS ~ust be preservej thouJh call 

in IO_CONJUT ro11tines: 
AL character to output 
AH device number 
BX scre~n str1.1ct1.1re 
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lOfC call ioo_cono1.1t 
rel 

ioo_conout: 
c11p dl1nvcns 



CP/H AS~d6 1.1 SOURCE: XIOS.Ab6 

1602 
1603 
160't 
16(J!> 
1606 
1601 
1608 
1609 
1610 
1611 
1612 
16U 
16l't 
161!> 
1616 
1611 
1618 
1619 
16l0 
1621 
1622 
l6H 
1624 
16l5 
164!6 
1621 
1628 
1629 
16JO 
1631 
1632 
1633 
l6H 
163!> 
1636 
1631 
16J8 
1639 
16't0 
16H 
16'tZ 
16't3 
16H 
16't!> 
16't6 
1647 
16U 
1649 
1650 
16!>1 
1652 
16!>3 
165't 

1100 7201 
1102 C3 

1103 BACl 
1105 ilAEZ 
1101 32f6 
1109 8BDA 
1100 01E3 
1100 8B9F2Bl8 
llll ff6704 

11 l't Bf'H 11 
1111 BE'1617 
lllA E84900 
1110 E301 
lllf Cl 

1120 JCOJ 
1122 151F 
1124 3BIE3618 
11211 1518 
1121l 803E520000 
112f 7511 
1131 E461 
1133 OC03 
1135 £:661 
1131 C606520007 
113C 6A06 00 
113f E82DFB 

1142 (.J 

1166 
1120 

1H3 

1142 

1142 

OC6f 

co_ok: 

ix4Mple CCP/N-86 XfO~ 

jb co_ok 
ret 

11ov al,cl 
•011 ah1 dl 
11or dh,dh 
111011 bx,dx 
shl bx, 1 
111011 bx 1 screen_struct_aJdrs[bxl 
jmp ss_escape[bxl 

co _no_e sc11p e: 
11011 di 1offset special_ch4r_tab 
11011 st,offset special_tunc_tab 
call co_look1.1p 
Jc11z co_siaple_ch}r 

ret 

co_simple_char: 

sUPi>ort at ch.trJ~ter devi=~s 

"'ldch ar-~ nut virtu:d Co'1SOL>s ----------------
C.:.&n ~o h~r~ ••• 

;NOTi: PI~ will not ~all 

; TiJ_Sl!ITL.11, .;hi l~ in 
;ru_CONOJT and Ne aru 
;the fore1rounJ or re~ueste1 
i screen. 

;t.11 = virtual cons.:>le ·1 
;get screen structure for 
;thi.s console 
; word index 

;escape h~ndler if in the ~iddle 
;of and escape sequen~e else 
;jump to CO_~a_ESC~Pi 

; look for CR1L1',b.icks;>i1C•!1c~C 
;and jump to speciQl han~ler 

;all done if special hanJllna 
;or expanding dnd esc~µe 
;sequence 

COPYRIGHT© 1931, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

Put character in scre~n and update cursor positit>n 
SX screen structure 
AL = character 

Clll? al,bel 
jne no_bell 

c111p bx,foregroun~_ss 
jne lgnore_bell 

ignore_bell: 
ret 

c111p bell_ticks,O 
jne lgnore_bell 

in al 1port_b 
or al1bell_on 
out port_b,al 
mov bell_ticks 17 
111ov dx1bell_f l<1q 
call wattflag 

ibells to b~ckaround conaol~s 
;are ignDred 
:are we 'eneratin~ a hell 
:already 1 
;and then off for 1/60 

;a bell is on 6/60 of a sec 
:wait for tick interrupt 
;(l_TICK:) to call D~V_Stfi'UG 
;when bell is done 

iNOTl: PIN will not call 
:to_swITCri, Nhile in 
;lO_CONOUf and wear~ 



-
Ll'/H ASM86 1.t S'lURLE: XIOS • .!l.86 

165!> 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
166't 
1665 
1666 
1661 
1668 
1669 
1610 
1671 
1612 
1611 
16l't 
1615 
1676 
1671 
1618 
1679 
1680 
1681 
1682 
1683 
16lH 
1685 
1686 
1687 
16118 
1689 
1690 
1691 
1692' 
1693 
169't 
1695 
1696 
1697 
1698 
1699 
l1UU 
1701 
1702 
1703 
1704 
1705 
1106 
1101 

1143 8!13F 
1145 06 
1146 £81303 

1149 50 
lHA 8A610C 
1140 AB 
114( 58 
114f 07 

1150 807F094F 
1154 7200 
1156 f6H0002 
115A 7506 
115C E82800 
115f £93100 

1162 CJ 

1163 i9AOOO 

1166 8CC53COA 
116A 8EC2 
116C 33C 9811 Oil 
1110 88[)1 
1172 47 
117J f2AE 
1175 8EC5 
1171 1401 
1179 C3 

1461 

1161 

ll6L 
1187 
1193 

1206 

117 i4 

Example LCPIM-~6 '~u~ 

no_bell: 

co back: 

mov di,ss_cursor(~xl 

push P.S 

call set_llp_es 

push ax 
mov ah,ss_attribute[bxl 
stosw 
pop ax 
POP es 

-
;tt)e for~JrounJ or r~-lU·~jl=~ 1 
; s<.:ri-!cn. 

:cursor ovte offset 

;update dtta and atr~i~ute 

;n1 points at n~xt d•t~ 
;and attriuute word 

- -

c~P ss_column[ox],columns_per_screen-1 
jb illc_col 

co_nowrap: 

test ss_mode(bA),ssm_no_wrap 
jnz co_nuwrap 

call carriaJd_return 
jmp llne_feed 

rel ;don#t ~ove cursor 
;wh~n at ~nd of lin~ 

COPYR:cmT © 1981.1982. 1983 
01G1fAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, i.A 93%0 

-

SER.#------
inc_col: 

i•P r_ri11ht ;move cursor riqht 

l u_ fun c: 

entry: BX address of screen structure 
AH device# 
AL ch~r1cter lo $Can for 
or ptr to lookup t~blet first byte ts length 
sr table of functions to jump to if char found in 

lookup t-.ible 
exit: CX Offffh if special character found 

~nJ special function h~s Deen performed 
CX 0 if char not found, no special handlin~ is performed 
AX 1 IlX preserved if not speci4l function 

aov bp.es 
llOV es• dx 
xor cx,cx 
11ov dx 9 cx 
inc ai 
rePne scasb 
11ov es,bp 
je lu_func 

ret 

mov dx 0 ds 

mov cI,ratJ 

iuse reqisters instead of 
;stack for speeo 
llenath of lookup 
;save the lP.ngth 

;fs il in tablP 1 
;restore J;)A 
;CX=O if not found 



1708 
1709 
1110 
1111 
171Z 
1113 
11l't 
111 !> 
1116 
1111 
1111! 
1119 
1120 
1721 
1722 
1123 
17l4 
1725 
1126 
11Ll 
1128 
1729 
ll:iU 
1731 
1132 
HH 
llH 
1135 
1136 
11.:11 
1738 
1139 
1740 
lHl 
1 l'tl 
ll'd 
1144 
1H5 
1146 
1141 
1H8 
174'1 
11!>0 
1151 
11!>2 
11!>3 
11!>4 
1155 
1156 
1151 
11!>8 
1759 
1760 

117.t 41 
1118 2801 
1110 DlE2 
117f 03F2 
1181 fFH 
118J HC949 
1186 C3 

1181 HllZ 
11119 1165109 
118C DlE2 
118E 2911 

1190 E9Bl02 

1193 807F0817 
1191 H03 
1199 E9fl>\OO 

119C 32)2 
1191: 8611 
JlAO 1:82402 
llA::I E92201 

11A6 BIHF 
J lAll BSFF 
llAA 1420 
llAC 807F0900 

1444 

119C 
1226 

13C1 
llC8 

llCC 

inc ex 
s"u Jx 1 cx 
shl dxol 
.tdJ SltdK 
call word ptr [sil 
xor ex. ex I d~c ex 
rel 

lit~r~tion w~ T3lch~J on 
; f ""ct ion nur..t· c,r 
;j":iiµ to s;:"~cL:il functi'la 

lreturn CX=O~FFfh 

;***************************¥***************¥*************************C'** 
i• ;: 
;• )pecial llutput Chr,ractP.r ~outlnes * 
;• * 
i••·················································********************* 

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

cr_done: 

entry: BX = scre.,n structurP. 
exit: UX preserved 

xor ax 1 dx 
xchg ss_coiu~n(bxlodl 
shl dxtl 
sub ss_c"rsor[Lxl1dx 

jmp set_physical_cursor 

;---------
line_ feed: 
;---------

entry: BX = screen structure 
exit: 6X preserved 

cmp ss_row[bx],rows_p~r_screen-1 

Je lf_scroll 

l f _scroll: 
j mp d_'down 

xor dltdl 
aov dh 1rows_per_screen-l 
call scroll_up 
J•P era~e_line 

;----------
back_space: 
i----------

entry: 6X = screen structure 
exit: 6X preserved 

aov dt,ss_cursor[bxl 
test dl,di 
jz bs_ret 

cmp ss_column(bxJ 1 0 

;set colunn to 0 
il>ack up cursor 

ino-just move cursor dokn 
ives-scroll screen uµ 
; start ro .. 
iend row 

iat home position, ~eturn 

COPYRiGHT © 1931.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, LA 93350 

SER.# ______ _ 

;if column O, JO up to prevlo"s line 

-



-
CP/M ASMll6 1.1 SOURCE: X!OS.AJ6 

1161 
176l 
1163 
1164 
1765 
1766 
1767 
1168 
1169 
1770 
1771 
1772 
1773 
1114 
111~ 
1176 
1111 
1118 
1119 
1780 
1181 
1782 
1783 
1184 
11115 
111l6 
lltll. 
118!1 
1189 
1790 
1191 
1792 
17'.13 
1194 
1195 
1796 
1191 
17911 
l7'J9 
1800 
1801 
1802 
1803 
180'i 
180!> 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 

HBO 
11B2 
llB5 

118 I 
1186 
t mo 
llCO 

llC4 
llC I 
1H9 

llCC 

llCO 
1102 

1103 

llOll 
llDB 
llOE 

llEl 
11E3 
l1E6 
llE9 
llEB 
llEt 

7405 11111 
H4F09 
1:80() llC 4 

FM 70002 
750~ llCC 
f-E4F08 
C64 70'HF 

83i:F02 
893F 
1:97802 1444 

CJ 

CH7040311 
C3 

CH7041'tll 

Bf9El l 
8E6811 
E935ff 1166 

5006 
E87')02 1461 
&9!1001 
33FF 
882007 
f3AS 

Example CrP/H-86 X&OS 

ts_roi;: 

je os_row 
dee ss_coluwn[~xJ 
jmps bs_set_cur;or 

test ss_modeLi:lxl 1 ss~_no_~rdp ldon"t o~ck UP Lo µr~vioui ro. 
j n z b s _ r e t ; i f I n :; J I 11 nP ;a o d ,, 

dee ss_rowlbx:i 
:nov ss_column(..ixJ1col111r.ns_per_screen - 1 

os_set_cursor: 

Ls_ret: 
ret 

sui:l d 1, 2 
mov ss_cursor[..ixJ 1 di 
jmp set_physic~l_cur~or 

:•······································································· ; • # 

Escape Sequence •outin~s • 
;• * 
··············••t••••································~··················· 
t:scape: 
; -------

entry: BX = screen_structure address for this' device cons> le 
AL = current byt~ in escdpe sequence 

extt: ss_escape = addrffSS of ~here to continue 
escape sequence or 0 if done 

mov ss_escape[bxJ,offset escape! 
rel lbac~ to co_look_up 

escape!: ;first ch~r of escap~ s~qu~nce 

•OV ss_escape[bx] 1 offset co_no_escape 

11011 di,offset esc_tabl 
mov s11offset esc_func_tabl 
J11p co_look_up 

;------------
erdse_screen: 
;------------

;assume done with e~ca~e 
jif mor~ chars ar~ ne~dBU 
iin the escape s~qu~nce, tne 
;escape field is set by the 
lhanoler - see X_A~o_v: 

;f5C E 

entry: ~X = screen structure whose screen dat3 to hlanK 
A~ = virtual console # 

exit: AX,CX,DI are used 
uX = screen structure 

push ax I push es 
call set_up_es 
11011 cx,screen_siz 
xor di,di 
BOii ax,0720h 
rep stosw 

-

COPYRiGHT © 1981. 1982. 1983 
DIGITAL RESEARCH 

P. 0. BGX 579 
PACIFIC GROVE, LA 93950 

SER.# ______ _ 

...... · ..... 



CP/M ASMh6 t.l SOURCE: X10S.Ad5 

18l't 
1815 l lFO 0758 pop es I pop <l x 
11Jl6 ;jmps hoa1e 
llH 1 
18111 ;----
1819 home: :~SC 'l 
1820 ·----18ll entry: tl x : scr·~~n s tr1.1cture COPYltGIH © 1981. 1982, 1983 
18Ll exit: liX preserved 
11123 D1G1T1\L HESEAi~CH 
1824 llf2 3302 xor die 1 dx P. 0. BOX 579 
18.:5 11F4 8917 110 v ss_c1.1rsor[bxJ 1 dx 

PACIFIC GROVE, CA 93950 llll6 llft. 885708 •OV ss_ro1oei:bxJ,,11 
18lf llf<J 8 85 7 09 llOV ss_col1.1mn[bxJ 1 dl 
18l8 llfC E:9't502 1444 j 111> set_physical_c1.1rsor SER.# 
11129 
lU30 ;-----
1831 r i llhl: ;£SC C 
1832 ;-----
1833 entry: BX = screen structure 
183't ext t: ax preserve•1 
1835 
1836 llFF ll01F094F CIDP ss_culu11n(bxl1columns_p~r_screen-l 

183F 1203 7201 1206 jb r_right 
l 8Jll 12.05 CJ rel 
11139 r_right: 
184U 1206 830102 add ss_cursor(i>x], 2. 
1841 ll09 fE4709 inc ss_column(bxl 
1842 120C E93502 1444 j llP set_physical_cursor 
1843 
18H ;----
11145 le ft: ;ESC D 
18't6 ;----
18'*7 entry: dX = screen struct1.1re 
l 8'tll ex 1 t: BX preserved 
1849 
185U IL Of 807F0900 CJD? ss_colu111n[bxl 1 0 
11151 1213 1701 l2lb ja l_left 
1852 1215 C3 rel 
lllH l_left: 
18!>4 1210 832F02 sul> ss_cursorCbx J, 2 
1855 1219 fE4F09 dee ss_column(bx] 
11156 lLlC t9.:502 1'*44 h•P set_physical_c1.1rsor 
11151 
111511 ;----
1859 down: H'SC B 
1860 ;----
1861 entry: ax = screen structure 
1862 exit: BX preserved 
1863 
1864 l.21F 807F0817 c:mp ss_rowCbxJ.rows_per_screen-1 
1865 122.3 1201 1226 jb d_down 
l!J66 1L25 CJ ret 

- ..... 



- -
LP/M ASM86 1.1 SJURCE: XIOS.~116 

11!6/ 
1868 
1869 
lll7U 
11171 
1812 
181J 
1814 
lllH 
11176 
lHll 
1878 
1879 
188U 
18111 
188l 
l ll!l J 
1811't 
l RI!~ 
111116 
11187 
1888 
181l9 
11!90 
lR<Jl 
11192 
1893 
J.89't 
189!> 
1896 
1891 
18911 
1899 
1900 
1901 
1902 
1903 
190't 
190~ 
1906 
1901 
1908 
1909 
l'HO 
1911 
1912 
191J 
l'll't 
191~ 

1916 
1917 
1918 
l 'Jl9 

1226 8107 .HOO 
llZA fHlOB 
1220 1:91'tO2 

1L30 801F0800 
123't 1701 
1236 i; 3 

1231 lll2FAOOO 
123tl FE'tFOB 
ldE 1:90302 

1241 801F0800 
12"!> 77E9 
1247 32l2 
12"9 6611 
1248 E8480l 
1L4t E81700 
1251 C3 

1L52 C3 

1253 884108 
1256 89HOA 
1259 111101 
125B 89H02 
li51: C3 

l4H 

1237 

14H 

1230 

13F6 
12C8 

- - - - -
Ex4mple CC~IM-B6 XlJ~ 

4dd ss_cursor(uKJ,cot~mns_~~r_scraen•L 
inc ss_row(ox·l 
jmµ set_physic~l_cursor 

;--
up: ;c=sc A COPYR:GHT © 1981. 1982. 1983 
;-- OIGi lttl RESEARCH entry: dX = screen structure 

exit: ax preserved P. 0. BOX 579 

ClllP ss_ro,.[bxJ,IJ PACIFIC GROVE, 1.A 93)50 
jQ d_up 

SER.# ret 
d_up: 

sub ss_cursorCb.J,coluwns_µer_screen•2 
dee ss_row[b><l 
j •I> set_physic~l_cursor 

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

;------
report: 
;------

;----
save: 
;----

; -------

entry: UX = screen structure 
exit: BX pres~rved 

c•p ss_row(bxl 1 0 
Ja up 

xor dl1dl 
mov dh,rows_per_scre~n-1 

call scroll_down 
call erase_line 
rel 

ret 

entry: dX = screen structure 
exit: BX preserved 

AX destroyed 

mov ax,ss_xy[bxl 
mov ss_old_xy[bxJ1aK 
•ov ax1ss_cursorLbxl 
mov ss_oldcursor[bxl 1 a>< 
ret 

;ESC I 

;if not the top line 
;just do ~ cursor ~µ 
; start r o"' 
;ending row 
; <Jown one row 
;blank out current ro~ 
;don't mov~ th~ cursor 

oESC: j 



CPI~ ASH86 1.1 snuRCE: XIOS.Ad6 

1920 
19ll 
1922 
1923 
19,,, 
19l; 
1926 
19fl 
19dJ 
1929 
1930 
19H 
19.37. 
1933 
19.H 
193!> 
.l 936 
19J1 
1938 
193'J 
1940 
1941 
l 9't2 
19'd 
19'-4 
1945 
1946 
1941 
l'HH 
1949 
i<l!>U 
1951 
19!>2 
195J 
19H 
195!> 
1956 
19~ I 
.l 9511 
1959 
1960 
l 'J61 
1962 
l '163 
l 96" 
l %5 
1966 
i '.161 
1 '168 
1969 
1910 
1911 
1972 

125f 8B4FOA 
1262 894F08 
ll65 1184F02 
1268 890"' 
126A E9il701 

1260 C7HOH312 
1272 C3 

1273 2r:20 
1275 3Cl7 
1211 1605 
1279 CH1049812 

121c: 884708 
}Liil CH 7048112 
1286 C3 

ll8/ 2C20 
1289 3CH 
1286 1602 
1L80 804F 

12Bf 884709 
1l9l 1:89101 
1295 EBi:.COl 

IL91i CH70H411 
1290 C3 

1291: 06 
129F E83F01 

l'i44 

128r' 

142C 
144't 

1461 

l:xdmPle CCP/~-86 x.o~ 

restore: 
;-------

;-------
.x_and_y: 
;-------

xy_ro..,: 

xy_col: 

entry: bX = scr~en structur~ 
~xit: AX 1 8X preservdd 

mow cx,ss_oldxy[uxl 
mow ss_xy[bx] 1 cx 
mow cx 1 ss_oldcursor[bx) 
•ov ss_cursor[bxJ 1 cx 
jmp set_physlcal_cursor 

entry: 
exit: 

BX = screen structure 
BX preserv~d 

: l' !'.>C k 

COPYRiGHT (!) 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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srn. # --------;[SC Y.._~--~~-~~-===_j 

mow ss_escape(bxJ 1 offset xy_row ;wait for row 
re t 

cmp al1rows_per_screen-I 
jbe row_olc 

;make row relative to 0 

mov ss_escape[oxJ 1 offset x¥_err 

mov ss_row(bx) 1 al 
mov ss_escape[bxJ,offset xy_col ;wait for colu~n 
ret 

sub al132 
cmp al 1 columns_per_screen-l 
Jbe Ky_set_col 

nov al 1 columns_per_screen-l 

;make colu~n relative ta 0 

xy_set_col: 

xy_err: 

mow ss_columnfbxJ,al 
call compute_cursor 
call set_physical_cursor 

mov ss_escape(ox] 1 offset co_no_escape 
rel 

;-----------
er<ise_begln: asc b 

;-----------
entry: BX = screen structure 

4H = virtual screen number 
eKit: AX1CXtDI are used 

BX = screen structure 

push es 
call set_up_es 

-



-
CP/M ASM86 t.t S1URCE: X!05.A36 

191.:S 
l'J/4 
197!> 
l'H6 
1917 
1918 
1979 
1980 
1':181 
198l 
198~ 

l'ld4 
198!1 
1906 
I91H 
1988 
1989 
1990 
1991 
199l 
1993 
1994 
1995 
19'J6 
1997 
1998 
1999 
2000 
2001 
.lOOl 
2003 
l004 
zoos 
2006 
l001 
2008 
l009 
2010 
2011 
l012 
2013 
l014 
lOl!> 
lOlb 
l011 
l018 
201':1 
2020 
l021 
.2022 
2023 
2024 
2025 

12A2 
1ZA4 
12A6 
llA7 
12A'.I 

12AC 
12At: 
1280 
12131 

1262 
1283 

1.286 
12Bll 
l28A 
llBC 
l2Bf 
12Cl 

12C4 
12C6 
1LC1 

12C8 
12C9 

12CC 
llCt: 
1201 
1204 
1206 
1208 
120A 

121>0 
l20F 

81\0l 
OlEB 
40 
8nce 
l)82007 

33FF 
f3A3 
01 
CJ 

06 
f:8AB01 H6l 

8807 
88F8 
011:8 
898007 
2BC8 
882007 

f3AB 
01 
CJ 

06 
E8950J l't61 

33CO 
dAH08 
895000 
FlH 
OHO 
88F8 
882007 

flAB 
07 

.... -
Ex~mple CCP/~-86 XIJS 

mov ax1ss_cursorlb~J 
shr uxt I 
inc <ix 
AIOV CXt aJC 
molt ax10l?.Oh 

xor ditdl 
rep stosw 
i>Oi> es 
rel 

;---------
erase_end: 

i---------
entry: BX = scre~n structure 

:c~r~or ovt~ offs~t 

;mdk~ worJ offs~t 
lm•ke rel3live to 1 
;n~rnLer of ~or~s to er~s~ 
;1 = normal ~ttri~ut~ 

~20 = AS;ll SpilC~ 

; st 11r t at be a inn in :1 
;of <1fspL1y 

;ESC j 

....... 

COP¥RiGHT © 1931.1982.1983 
DIGllnL RESEA~CH 

P. 0. B0X 579 

-

AH = virtu~l screen numb~r PAClf IC GROVE, '-A 93~50 
exit: AX,CX,Ol are used 

BX = screen structure 

push es 
call set_up_es 

aov ax1ss_cursorLbxJ 
llDlt di1a11 
shr ilXtl 
11ov cx 1screen_siz 
sub cx1ax 
llOV 1Ut0120h 

rep St OS Ill 
pop es 
ret 

·----------
er.ise_line: 
;----------

entry: BX = screen structure 
exit: BX preserved 

push es 
c11ll set_up_es 

xor llXtaJC 
llOV al1ss_rowCbxl 
ilOV cx,colu11ns_per_screen 
•ul ex 
shl axtl 
JllOV ditllX 
llOV ax,0120h 

rel> stosw 
pop es 

;cursor byte offset 
;starting offset to arasa 
;m4ke word offset 
;screen size in hards 

SER.#------

:less 0 relative cursor position 
;1 = normal attribute 
;20 = ASCII s~oce 

:ESC 1 

:current row 
;words to move 
;woro offset of current ro~ 
;byte offset 
:dP.stination 
;1 = normal attribute 
;20 = ASCTf space 

-



2026 
l021 
2028 
l0L9 
l030 
LOH 
LOJl 
lOH 
LOH 
LOJ5 
l036 
l031 
2038 
LOJ9 
20't0 
lOH 
lO'tl 
2043 
lU't't 
l0't5 
20'o6 
20"1 
lO'tll 
20't<J 
LOSO 
LOSl 
l0!>2 
LOH 
205/t 
l055 
20!>6 
20!.il 
L058 
LO!>'J 
<:060 
l061 
2062 
l06.3 
L06't 
2065 
2066 
2061 
L06!1 
l06<J 
2070 
L011 
l072 
2013 
LOH 
2015 
2076 
L011 
20111 

12l0 C3 

ILE l 06 
12E2 E87C01 

12E.5 HCO 
llEl !IAH oe· 
12EA &94000 
12EO Fli:l 
llEf !IBF'l 
12f 1 .H[;9 
12f 3 11114F 09 
llf6 41 
12F7 882007 

llfA F3AB 
lZFC 07 
l2FD C3 

Llff: 06 
12FF E85FOI 

U02 883F 
IJO't 895000 
1307 2AH09 
UOA 882007 

1300 F3AB 
UOf 01 
BlO C3 

1311 50 
Ul2 llA':i108 
1315 8617 

ret 

:---------
erasl!_bol: 
;---------

entry: oX = screen structure 
exit: JX preserved 

push es 
1461 call set_up_es 

xor <IXt<IX 

lllOll al1ss_rowCbx) 
:ao11 cx,columns_per_screen*2 
mul ex 
111011 dl,ax 
11or cx,cx 
mov cl 9 ss_columnCbxl 
inc ex 
111011 <1Xt0720h 

re:> stos,,. 
pop es 
rel 

;---------
erase_eol: 
;---------

entry: BX = screen structure 
exit: BX preserved 

push es 
1461 call set_up_es 

111ov di,ss_cursor(bx] 
•ov cx 1 columns_per_screen 
sub cl 9 ss_column(bxl 
111011 ax 1 0720h 

rep stosw 
po1> es 
re t 

;-----------
insert_ line: 
;-----------

entry: BX = screen structure 
exit: BX preserved 

push ax 
lllov dl1ss_row[bx] 
111011 dh 9 rows_per_screen-1 

;: SC o 
tra~>?. from negtnnin~; 

of line COPYRIGHT <0 1981.1982, 1933 
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icurrent row 
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;byte offset or ro~ 

; .. ords lo hldnl: 
; include cursor 
;7 = norrn4l attriuut~ 

i20 = A~LIT sp~ce 

:ESC K 
;erase to end of lin~ 

;words to ol.:ink 
:1 = nor~il attribute 
;20 = A5Ci1 Spdce 

; E SC: L 

save virtual console nurn~er 
start ro1<1 
ending row 



- -
CP/M ASH86 I.l SOURCE: XIOS.Ad6 

2079 
2080 
£081 
20112 
2081 
£084 
<!Oil!> 
l086 
LOlH 
LOlld 
2089 
l090 
2091 
20')2 
2on 
4:'.094 
2095 
2096 
2097 
2098 
209') 
LIOU 
2101 
Zl02 
LlOJ 
2104 
2105 
2106 
2107 
21011 
2109 
2110 
2111 
2112 
L 11.J 
2114 
2115 
2116 
2111 
2118 
2119 
21LO 
Ll21 
21£2 
21LJ 
2124 
ll25 
Ll.£6 
2121 
lllll 
21Z<J 
2130 
2131 

1317 t8DCOO 
UJA E3A3fF 
1311J 33CO 
13IF IJ64709 
lJ22 DlEO 
132't 291>7 
1326 58 
U27 E91A01 

132A 50 
132B 8A5708 
1.l2t :1611 
1330 tBHOO 
U33 fF7700 
U36 C6HOB 17 
I BA EBS!lff 
1130 tff47 08 
U40 58 
1341 E9't3FE 

1H4 06 
1H5 E81901 
lHll 8B3F 
IHA 8BF7 
U4C 113C602 

t:Jltf 33C9 
1351 614F 
U53 2A4F09 

1356 1E06lf 
U5<J f3A5 
1358 C7052007 
135f lf07 
U6t C3 

n.=t. 
1lC3 

1't44 

l 3C 1 

l 2f.ll 

1107 

1461 

-
Example CCP/h-86 X1U~ 

call scroll_down 
call crdse_line 
xor <uc 1 ax 
xchy al 1 ss_colurunfLxl 
shl ax,1 
su~ ss_cursor(~xJ1ux 

pop ax 
Jmp set_physlcal_cur~or 

~-----------
dt~ lete_line: 
;-----------

-

entry: BX = scr~en structure 
exit: BX preserved 

push ax 
mov dl,ss_row[bxl 
mov dh 1 rows_per_screen-1 
call scroll _up 

- -
imovl! !),~r~en do,jn Oil\.! rv,.,,. 
;ulank ·>ut th.; lin,• 

...... 

;save virtuQl consol? ''um~~r 
;set cur~or to ~2ginnin,1 
;of line 

:ESC H 

;save virtual console num~!r 
;move screen up one lin~ 
;to present ro" 

push ss_xy[bxl ;save ro,,. 3nd column 
•ov ss_row[bx],rows_per_screen-1 
call erase_line ;erase last line 
pop ss_xy[bx] ;restore ro,,. and colu:nn 
pop ax :restore virtual console numoer 
jmp carriage_return ;put cursor at beginning of line 

;-----------
delete_char: 
;-----------

entry: BX = screen structure 
exit: dK preserved 

push es 
call set_up_es 
aov di 1 ss_cursorl~xl 
.. ov st1di 
<idd si 1 2 

l(Or CXtCX 
aov cl,columns_per_screen-1 
su~ cl,ss_columnlbxl 

push ds I push es I pop ds 
rep llOVSW 

11011 O(diJ10720H 
pop ds I pop es 
ret 

;-------------
enter_reverse: 
:-------------

entry: 6X screen structure 

;ESC U 

;put a blank in last column 

;ESC p 

COPVR!GHT © 1981. 1982, 1983 
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CP/M AS~86 1.1 sou~cE: x1os.~H6 

l13l 
ll.H 
2134 
2135 
2136 
llJ1 
2138 
2139 
d'tO 
2141 
2142 
2143 
LH't 
21'*!> 
2146 
l141 
2148 
2149 
2150 
2151 
2152 
215J 
2154 
21 !>!> 
2156 
2151 
2158 
2159 
2160 
21bl 
2162 
216J 
2164 
2165 
2166 
2167 
2168 
2169 
2110 
2171 
ll12 
2113 
2114 
2115 
2116 
2171 
2118 
2119 
2180 
2Hll 
2182 
21113 
21114 

B62 f6410D01 
H66 7511 
H68 tiOHODOl 

1J6C 8AHOC 
136f 8AEO 
1J71 l411 
lHJ BllH 
1315 02C8 
UH llOt:488 
137A OAC4 
131(; 88410C 

1J7f C3 

U80 f64 7 OD 01 
1384 14F9 
1386 806 700FE 
H8A EBE 0 

1J8C 80HOC80 
1390 C3 

I HF 

137F 

1J6C 

~xample CC~/M-do A!OS 

exit: UX preserv.eJ 

viaeo attribute byte h~s lhd fullowinJ structur2I 

-- hiqh nibble --- --- low nibble ----

7 6 5 " 3 2 l (} 
blink background 

color 
forBjro1Jnd 

color 

So we must swap the colors anJ ke•p tne blink and oriJht 
bits unch'lnged. 

test ss_modelbxl.ssm_reverse 
Jnz rev_done 

rev_s;,iap: 

;--------

or ss_mode(bxJ.ssm_reverse 
;jmps rev_swap 

•ov al,ss_attribute(bx1 
mov ah.al 
und al,017h 
•011 cl14 
ror <1l1cl 

;alre~dy.in reverst vi~eu 1 

;turn on reverse viJeo ~ode Dit 

;save blink ~nd bright bits 
;mask off blink and brirht bits 

iswap nibbles anj colors 

COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER ¢F _______ _ 

and ah1088h 
or aleah 

;get Just the blink dnd mri1ht bits 
;put them toaether again 

mov ss_attributeCbxJ,~l 

rev_done: 
;save the nen attrioute 

ret 

;------------
exit_reverse: 

·------------
entry: liX = screen structure 
exit: ax preserved 

test ss_mode(bx] 1 ss~_reverse 
jz rev_done 

;ESC q 

and ss_nodeCbxl,not ssm_reverse 
hips rev_s11ap 

;-----------
enter_blink: 

;-----------
entry: 3X = screen structure 
exit: BX preserved 

or ss_attribute(bx1,08Dh 
rel 

;----------
edt_blink: 

;ESC s 

ii:SC t 

;turn off reverse Dode blt 

-



- -
CP/M AS~86 1.1 SOURCE: ~IOS.&b6 

<'Ill) 
Ll86 
£1111 
llllli 
Lld9 
2190 
LI 'Jl 
21 '.ll 
2193 
Ll'J't 
2)95 
L l ':16 
21 'H 
2l'l8 
Ll99 
2200 
2201 
UOl 
2203 
2204 
220) 
2206 
2207 
2206 
Ll09 
2210 
2211 
£lll 
2213 
2214 
2215 
2216 
l217 
£218 
.:219 
aio 
2221 
a.a 
2223 
l2H 
lll5 
2226 
an 
22211 
2229 
n:,o 
nu 
llJl 
2233 
22H 
ll.J5 
2236 
a:H 

1391 80610Clf 
1J95 C3 

U96 IJ04FOC08 
1J9A C 3 

1396 80670Cf7 
U9f C3 

13110 60670DFB 
J Hit S'tOR 
UA6 EB06 

l3A6 60HOOO't 
13Al. 0426 

B•E 8AB403 
UBI dOOA 
131H EE 
HB't 42 
UB5 8AC\ 
1387 EE 
13B8 C3 

llAi: 

- -
~ntry: dX = scraen ~tructur~ 
exit: UX pre5P.rv~d 

:;jnd ss_attributeL'n.J 1 nc>t (OdfJh) 
rel 

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

-

~nter_bright: ;~SC r 
COPYi~:C:MT © 1381. 1982, 1983 

DIGilAL REStA~CH :------------
entry: tiX = screen structure 
exit: BX preserv~d 

or ss_attribute(oxJ 1 03h 
rel 

:-----------

P.O. BOX 5H 
PACIFIC GROVE, .. A 93950 
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exit_bright: ;ESC u 
;-----------

entry: BX = scre~n structure 
exit: BX preserved 

and ss_attrtbute[bxl 1 not (03h) 
rel 

;-------------
en<1ble_c11rsor: 
;------ ..... ------

entry: BX = screen structurP. 
exit: BX preserve1 

asc e 

and ss_111ode[bxJ.not 
111ov ah, Obh 

ssm_no_cursor :used by Iil_S~ITCrl: 

j111ps cursor_on_off 

;-------------
disable_cursor: 
;-------------

entry: 6X = screen structure 
exit: ex preserved 

or ss_mode[bx] 1 ssm_no_cursor 
aov ah126h 

cursor_ort_i>ff: 
aov dx• b._card 
mov al1cursor_stJrt 
i>ut dx.al 
inc dx 
liov al.ah 
!>Ul d1<tal 
rel 

;on cursor uyte 

;ESC f 

;used by JO_SwITCH: 
;ot-f cursor byte 

;~et the control r~gister 
:reqister to u~d~te 

lturn off/on cursor 

-



CP/~ ASKt16 1.1 SOURCE: XIJS.nd6 

l<'J8 
2239 
£240 
2241 
2 2't2 
22H 
22H 
L245 
2246 
2l't1 
ll'ttl 
ll't 'J 
22>0 
22!>1 
l2!>2 
22!>3 
22!>/t 
2255 
l2!>6 
l2'-'1 
l2!>tl 
l2!>'J 
2260 
2261 
£262 
2263 
2264 
22b5 
2266 
2261 
l268 
2269 
2210 
llll 
2212 
l213 
ll1't 
221!> 
ll16 
l211 
22111 
£279 
L280 
22111 
2282 
l283 
22114 
22t15 
22116 
l21U 
2288 
2289 
Ll9U 

HB'# BOHOOFD 
UBD B.2001 

HCO 804FOD02 
HC4 1:91901 

UC/ 5006 
13C9 f89500 
13CC 8BC4 

BCE 33CO 
UDO 84Cl 
1302 BAAOOO 
130) FH2 
U07 8!lF8 
1309 05AOOO 
13DC llBFO 

HOE 8BCI 
13EO 2At:O 
l.JE2 32CD 
13E4 86C4 

14E 0 

14E 0 

1461 

txample CCP/~-116 (f1S 

; -----------
;c:SC v 

:--------:---
entry: bX = scre,n structure 
exit: nothin,;; ;;reser\nd ooince rJ_Sf.:.lL friE is 

called 

and ss_mode(bxl,not ss~_no_~ra~ 
jmp update_status 

;------------
di sable_,.rap: ; F s c Ii 

;------------
entry: dX = screen structure 
exit: nothing preserved since Il_STATLI~E ls 

called 

or ss_mode[bxl 1 ssm_no_wrap 
jmp update_status 

Console Output Sub-Routines 

COPYRIGHT€! 1981, 1982, 1983 
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; . . 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
scroll_up: ;scroll uo in ranQe given in 
;--------- ;ox 

entry: AH = virtual console number 
8X screen structur~ 
DL start row, 0 relative 
DH ending row• 0 relative 

exit: AX18X1ES preserved 

push 
call 
lllOV 

xor 
llOV 

aov 
11ul 
111011 

add 
•ov 

aov 
sub 
xor 
xchg 

ax I push es 
set_up_es 

cx1dlt 

ax1ax 
alt dl 
dx 1 columns_per_screen*L 
dx 
dl,ax 
ax,columns_ptr_screen*L 
si1ax 

ax 1 ex 
ah1al 
al 1al 
~l,ah 

icopy of start 1 endtng rows 

;set up SI 1 Dl 
iAX = beglnnlnJ row 

;ayte offset of be~lnning ro~ 
;first destination word 
;first word to copy 

iset UP CX 
iAl=start,AH=end 
;end always > start 

;AX=num~er or ro~s to move 



..... - -
CP/M ASM86 t.l S~URLE: XIOS.~86 

n'H 
an 
llH 
ll 'l't 
2295 
ll':J6 
U'H 
22':!8 
2299 
2300 
LJOl 
2302 
2303 
<:JOit 
2305 
2306 
LJOI 
l308 
2309 
2310 
2311 
2312 
l313 
2314 
:l315 
2316 
l.311 
231H 
2319 
.l.Jl 0 
2321 
2322 
2JlJ 
23H 
2325 
LJ26 
l321 
23l8 
LJL9 
2330 
£331 
l:H2 
2333 
2Hft 
2H5 
l:H6 
2337 
2H8 
l:H'J 
2HO 
2341 
2.J42 
23't3 

l.JE6 OA500(l 
13E9 f7E2 
lJfd ucC8 
t3EO lfO~lF 
UFO f 3A5 
lJF2 lf0758 
IJF5 CJ 

IJF6 5006 
13F8 L86600 
lJFB 8BCA 

UFO 33CO 
13Ff BAC.6 
l'tOl FECO 
HOJ liAAOOO 
l't06 flE 2 
l't06 200200 
l'tOd SBFB 
1400 20AOOO 
1410 8BFO 
Hll FD 

140 iiBCl 
l't15 2AEO 
l'tl7 32CO 
H19 ll6C~ 
l'tlB 6A5000 
1411:: F7E2 
l't20 SBC 8 
l't22 1E06lf 
l't25 F 3A 5 
1427 lf0758 
l't2.t fC 
H2d CJ 

1461 

i:x11mple CCr'/tl-86 Xd:i 

DOV ax,cofumns_pdr_screAn 
au l dx 
mov ex, ax 
push ds I push es I POi' os 
rep 111ovsw 
pop ds I pop es I po~ qX 

rel 

scroll_down: 
;-----------

-
:wurJs to ~ave u~ 

l 1e t c0unt 

i !.Croll rlo,,n in r'>ll\l~ t;iven 
lin DX 

entry: AH virtual console number 
BX screen structure 

ex l t: 

OL start ro~, J relative 
OH endin~ row1 0 relative 
AX 1 BX 1 ES pr~5ervAd 

push 11x I Push es 
call set_up_es 
aov ex, dx 

xor ax 1 ax 
aov al 1 dh 
inc al 
aov dx,columns_p~r_screen•2 
11ul dx 
sul> ax, 2 
aov di, ax 
sul> ax 1 colu11ns_per_screen~L 

111011 sioax 
std 

11ov ax 1 cx 
sul> ah,al 
xor al ,al 
xchg 111,ah 
11ov dx 1 colu~ns_per_screen 
11ul dx 
111ov cx1a11 
push ds I push es I pop ds 
rep 11ovsw 
pop ds I pop es 
cld 
rel 

pop ax 

;copy of start,en~in~ roNs 
;set up SI 1 0! 

iAX=ending ro.,. 
;next row after end row 

;byte offset of next ro~ 
;last word of endin1 rod 
efirst deitination word 
;first word to copy 

;auto-decrement sr,nr 
iset Up CX 
;AL=start,~P=endinJ 

:end always > start 

: II rows to move 

;words to move down 
lJet count 

:zero oirection flag I 

compute_cursor: ;update SS_CURSO~ field fro~ 

;-------------- ;SS_KOW ~nd SS_C~LU~N fields 
entry: BX screen structure Jddress 

A~ virtu4l console device • 
ES segment of vidno 

extt: cx,ox used 
~X,BX pre:;erved 

..... 
P.\l;i: 47 
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L~/H ASM86 J.l SOURCE: XJ05.~J6 

LH4 
LH5 
2346 
2H1 
2348 
2H9 
l3!>0 
l351 
L3!>l 
L35J 
d54 
Z355 
L356 
l351 
l358 
L359 
2360 
L361 
L36l 
2363 
l364 
l365 
l366 
l361 
2368 
L369 
2310 
LHl 
LH2 
l313 
231'1 
LJJ; 

£316 
l311 
L378 
2319 
2380 
l381 
23<.12 
l383 
2384 
L3ll5 
lJ<.16 
LJB1 
LJtl8 
Z3ll'J 
2390 
Z3'Jl 
23<J2 
2393 
239't 
<'.395 
L396 

142C 50 
1420 BCO 
142f tlAlo 708 
l't32 B9A()OO 
1435 flE 1 
l't3 7 33C9 
l't39 8AH09 
J't3L DIEi 
l't 31: 03Cl 
1440 11901 
l't42 58 
1443 C3 

1444 3A263318 
1441:1 7516 
lHll 8BGF 
lHL DH9 
144E 8Ail403 
l't51 IJOOF 
1453 fE 
l't54 428AC1 
1457 CE 
1458 4Ai300E 
1450 tE 
145C 428 AC.5 
lHF H 

1460 C3 

1461 690080 
1464 8EC.1 
1466 3AZ63318 
1461. HDS 

1460 

1471 

push ax 
xor <1x1ax 
m~v al 1ss_rowlbxJ 
mov cx1columns_per_screen*Z 
aul ex 
xor CX1CX 
mov cl 1 ss_column(ox] 
shl cx 1 1 
add .,x,cx 
•ov ss_cursor(bx)1dX 
pop ax 
ret 

;save 11irtu~l consol~ nu'll~er 

;row and colur11n 

;wor~ offset in scr4en ~rr~v 
;r~store virtudl con~ole n4m~er 

set_physical_cursor: 

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

sp_ret: 

If the screen is the foreground screEn then set tbe 
cursor re~lster in the 6A45 to SS_LURSURCBXJ 

entry: tlK screen structure ~dJress 
AH virtu~l console device # 
tS segQent of video 

exit: AK,CXtDK used 

cmp ah 1 foreqround_screen 
jne sp_ret 

•ov cx 9 ss_cursorlbx) 
shr cx,l 
11011 dx,bw_card 
mov al 1cursor_low 
out dx,al 
inc dx I mov al 1 cl 
out dx,al 
dee dx I mov al,cursor_hi 
i>ut dx,al 
inc dx I mov al1ch 
out dx,al 

ret 

;byte offset of cursor 
;make a .ord value 
;get the control register 
;register to updute 

set_up_es: :set up ES for s~bse~~rnt 
;string operation ;---------

entry: BX screen structure 
AH virtudl console number 

exit: tS physic<1l video RAH segment if 
foreground 1 else ES 
vtrtudl console MAM for this scr~en 

ex = destroyecl 

•ov cx,bw_video_seg 
11ov es, ex 
cmp ah,foreground_screen 
je set_r 

-
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- -
CP/H ASHb6 1.1 SOURCE: XIOS.Ad6 

fl'H 
L]911 
2399 
2400 
L401 
2402 
2403 
HOit 
i't05 
2406 
L't07 
l408 
2409 
LUO 
l'tlt 
H12 
2413 
L414 
2415 
2416 
2417 
l4111 
2419 
l420 
L421 
.:4Ll 
2423 
l't2't 
L4l5 
l426 
i:'.'t27 
l't28 
l4l9 
L4JO 
2431 
L4JL 
2H3 
2"34 
lH5 
.H36 
2H7 
24.:ill 
LH9 
lHO 
2441 
2442 
2443 
l't4't 
24't') 
2446 
l41tl 
2Hll 
2449 

146C 834F06 
l46f 8EC1 

1"71 CJ 

1472 06 

H73 33L08AC2 
1477 8AlAB92COO 
l't 7C f7El0306HOC 
1482 A3Hl8 

1't85 861E 3318 

1489 32FF 
H8ii DIE3 
1480 8B'}F2B18 
1"91 698007 
1"94 8EH06 
1497 33F6SBFE 
1498 8110080 
1"9t IE 
149f- llED!l 
HAl f3A5 
14A.l lf 

HA4 8AlE3318 

14A8 32FF 
14AA 010 
Ii.AC 8B9FlB18 
1480 89lE3618 
14B't 33F6SBfE 
14£18 68001}0 
1486 BECO 
1480 698007 

-
SP.t_r-: 

aov cx 1 ss_scre~n_se1(:>x] 

1Do11 es,cx 

ret 

- - -
;·······················~··································¥············~ ;• . 
;• Switch 5creen * 
it • 

;•······················································~················ 
• =·======::.= 
io_swilch: 
;========= 

...... -

entry: 
.ut t: 

OL = Screen to switch to 
None 
~LL SEGMtNT RE~IST(R5 PR~StRVED: 

CS,OS,ES,SS must h~ preser11eo tho~gh call 

C...CP /\111\-~(o 2. O \r, 2-
COPYRiGHT © 19Sl. i98i. 1983 

OIGIT.'IL RESi:ARCH 
Pl~ process does ranY~ ch~cling of OL t>. 0. BCX 579 

push es 

xor 4Xt8X I mov ~l,dl 
mo11 bltdl I mo11 cx,ccblen 
mul ex l add dx,ccb 
11011 foreground_c~b,ax 

xchg bl,foreground_screen 

xor bh,bll 
shl bx,l 
mov bx 1 screen_struct_addrs[bx1 
mov ex, screen_siz 
mo11 es1ss_screen_se~[bx] 

xor si 1 si I mov di,si 
mov ax,b~_video_se~ 
push ds 
ao11 ds,ax 
reµ llDVS.i 

pop ds 

ao11 bl,foregrounJ_screen 

xor bh,bll 
sill bx1l 
aov bx 1 screen_struct_addrs[bxl 
mo11 foreground_ss,ux 
xor siosi I 111011 <Ji ,si 
mov ax 1 b~_video_s~J 
11011 es 1 ax 
11011 cx,screen_sil 

PAC If IC GROVE, -..A 93950 
;sa11e UO>I 

SER. # <!./- ~ ( O t{ 

;compute new for~ground cc~ 

fsave dd~tinatio~ scre~n 

iand aet screen lo s~11e 

;index into scre~n &tructure array 
;word poi11ter 
;get pointer to old en11ton~ment 
;in ,,ords 
;destinqtion sea~ent 

:save OS 
;source segrne·nt 
;do the copy 
;restore OS 

; re qu e :st e d one 

;new f ore~rouny screen 55 ~aJress 

; in words 

..... 



CP/M ASM86 1.1 SflURCf: x1os.~a6 

2450 
,451 
2452 
L4H 
L45't 
2 05 
2456 
L457 
L458 
2459 
L460 
L461 
2462 
2463 
l464 
2465 
2466 
2467 
24611 
l't6 9 
l410 
201 
2472 
l41 j 
24H 
2475 
2476 
2"11 
Lit 18 
2479 
L480 
2481 
241i2 
2483 
2484 
2'tli5 
2486 
L4117 
2488 
2489 
l490 
2491 
2492 
2491 
2't94 
2495 
L496 
24':11 
2498 
2499 
2500 
2501 
L502 

HCO lE 
HCl 8E'>F06 
l'tC4 f31'.5 
14C6 lf07 
14Ctl 8A263318 
HCC 50 
14CD f647 00 04 
1401 7505 
1403 i:8CAH 
1406 cA03 

14011 t6Ci>fE 

14011 58 
HOC t9!.5fF 
l't[)f C3 

l'tEO 33C9 

14E2 515Z 

HE4 80FF 
l'tE6 ll606E818 
14EA 3tFF 
HH 750A 
HEE 8180 
HFO 8A0lil0 
14f3 t818f1 

l408 
13~0 
14[)tl 

1444 

HF 8 

OC7l 

Example CCP/~-116 x.ns 

push ds 
111011 as, ss_screen_S'! ;Li>x) 
rep mo11sw 
pop d> I pop es 
111011 ah 1 foregroun~_scre3n 

push ax 
test ss_mode[bx~,ssa_nu_cursor 
jnz sw_no_cursor 

; restur" LIJll 
;pur.Jm to :>~t-~1t1~·~icul_cursor 

i S<.iVe t,11 = for~qroun,1 scr~en 
;turn on/3ff cursor ? 

call enaule_cursor 
j111ps soi_done 

sw_no_cursor: 

sw_dane: 
call disable_cursor 

pop ax 
jmp set_physical_cursor 
ret 

; restore ~H foreqrou~d screen 

;-------------
update_status: ;xras c4ll for norMal status upd~te 
;-------------

xor CXtCX 

•-=======:::= == 
io_stat line: 
:=========== 

s_wait: 

en tr v: 

exit: 

push ex 

tX = 0 rea1.1lar status upJate 
else ox:cx->~trlng to display 
CX = Offffh stop displav of speciJl status 
line, and start normal status line u~date 
AX<>O if we couldn•t print 
the requested status line: i.e., another 
µrocess ls already upduting the status 
line, or a special stutus line is being 
displavea. 
ALL SEC~(NT RE~TSTLRS PRt~tRVEO: 
LS,OS,ES,S~ ~ust be preserved though call 

I push dx 
;status line is not reentr~nt code 

•OV al, true 
xchg al,sts_lockeo 
Clllp alt true 
jne s_own 

111ov cl,p_delay ;wait Olle tick 
110 v dx,. l 
call supi f 

COPYR1GHT 0 1981, 1982, 1983 
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L50J 
l)O'\ l'tfb HEC l4E~ 
l505 
2506 HF ii 5A59 
250-, l 'tf A 06 
25011 Hftl dSC9 
2509 HFO 1426 1525 
2510 Hff 83F9FF 
4:511 1>02 7507 150[} 
25IZ HO't C606E91800 
25U 1509 £621 1532 
25H 
2515 1508 803EE916ff 
2516 1510 150!1 1516 
2511 1512 88FFFF 
25111 1515 E91F01 1611 
l519 
2520 
£521 1518 C6DH918FF 
2524! 1510 lf 
l523 151t 6EIU 
252" 1520 liBFl 
2525 U22 E9FEOO 162J 
2526 
2527 H25 803Ef:918FF 
2528 152A 7506 1532 
l5l<J 1!»2C 86FFFF 
2530 152F E9D501 1611 
25 . .H 
25J2 1512 BCD ll8EC2 
l533 1536 6FEA18 
25H l!.139 8020 
l5J5 1536 d95000 
2536 153£ f3U 
2537 
25Jll IHO llE5U9 
l539 1H3 BFEA18 
2HO 1546 890800 
l5·H l!ilt<J f3H 
2!H2 
l5H 1548 dE6219 
25H l!i4E Bfl 519 
l545 1551 690800 
25"6 155't flH 
25"1 
l.548 1556 A03318 
l54':1 1559 000 
2550 1558 A2F218 
l551 
l5!12 l!i5E: 881E34IB 
l5);) 1562 8831 
l551t 156't 85FH413 151d 
l!i!i!J 1!168 BAHH 

ixampll CCP/X-86 XfOS 

je s_•.tlt 
s_own: 

pop dx I pop ex 
push es 
test CXtCX 
jz .s_nor,-. 

cmp cx,Offffh 
jne s_special 

mov sts_speci1l~f~lse. 
JmPS s_nor ro_ •lk. 

s_special: 
Cmp sts_speclal,true 
j ne s_special_ ok 

IDOV a111,0ffffh 
j:np s_exi t 

s_special_ok: 
mov sts_specidl1tru~ 
push ds 
llOV ds 1dx 
llOV Sf tCX 

h? s_prt 
s_norm; 

cmp sts_special 9 true 
Jne s_norm_ok 

mov ax,Offffh 
jmp s_oi t 

s_norm_ok: 
mov dx1ds I mov es1dx 
mow dl 1 offset stdtus_msg_start 
mov al, . . 
111011 cx,columns_Per_screen 
rep stosb 

aov sl 1offset cons tr 
lllOV d11offset smsg_con 
lllOV cx1length cons tr 
rep movsb 

lllOV s1 1offset prnstr 
aov di 1 offset sm:>y_prn 
mov cx1length prnstr 
rep •ovsb 

90V al 1foreground_screen 
add al. ·o· 
llOV smsg_cnum1 al 

DIOV bx1foreground_ccb 
•ov sl1c_ownerCbx'l 
test s1 1sl I jz s_nopd 

•ov a11P_listCsiJ 

-
; t I' Y .j \).J i,il 

; save tJ1),; 
;CX=O norn~l sL~cus up~Jt• 

iis status lin?. ~usy with 
iQn earlier special displ~y 

isave SYS'.lAf 

;if special ltn?. ls currently 
;being displayed skip norn3l 

;update 

iblank out local status ~t~inJ 

lrut in ·~ons~le=· 

iset console number 

oet procass which o~ns tnc 
foreground console 
~ake sure its non-zcr~ 

-
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CP/K A5M86 t.t SOURCE: XIDS.486 

2556 
2551 
2556 
2!>5'J 
2560 
2561 
l!>62 
256] 
25b't 
2565 
2566 
2561 
2568 
l56'J 
2510 
2511 
257l 
25H 
2514 
4!575 
l516 
l.511 
2H8 
l51'J 
25811 
25111 
l511l 
2583 
l.5lFt 
25115 
25116 
l!.>111 
251111 
l. 58 'J 
2590 
2591 
2592 
25'13 
259't 
2595 
2596 
L591 
.l5'.l8 
25'.l'.l 
2600 
l.601 
2602 
2603 
2604 
2605 
2606 
l.601 
2608 

1S6li 04JOA21019 
1510 1101408 
1573 BFF018 
)516 890400f3'15 

1518 8841 OE 
151t A980007408 158d 
1583 C7~50019jf53 1~96 

tBO~ 1596 

1588 A900011406 1596 
1590 C70600195E4F 

1596 A900027412 15~0 

1598 C70610195E50 
15Al U23llllA7708 
15A6 80C530891612 

19 

HAO BFFHB 
1500 690800 

1563 6E5219 
1586 A91JB007513 
1588 BE31\19 
l!>BE A90100HOR 
15C3 6E4219 
1!>C6 A90400H03 
HC8 BEU19 

15Ct flH 

1500 691000 
HOl BOH 
l!>O!I tl406 
1!107 88168800 
!SOB 8F0619 

1501: Olt:A 
t!>EO nos 
151'2 AA 
15E3 HCC 
HE5 H04 

15E7 FECO 

15CE 

15CE 

15CE 

15E 1 

l 5EB 

E~lm~le CCP/M-96 XlU~ 

s_nopd: 
s_ctrlS: 

add al,"O" I mav s~~~-pnu~ 1 Jl 
lea si 9 p_name[si] ~offset of proce~s nu~e 
aov di,offset sms~_pJ 

mov cx,4 I rep mov~~ 

~ov ax,c_state[b~l 

test ax,csm_ctrlS I jz s_ctrlD 

COPYR!GHT © 1981, 1982, 1983 
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mov s_msgctrlS,"j•" I jmps ~-ctrlP SER.# ______ _ 

s_ctrlO: 

s_ctrlP: 

s_mode: 

test ax,csm_ctrl~ I jz s_ctrlP ictrl S ~nd ctrl n ar3 ~utallv 
aov s_msuctr1s,•o•• ;exclusive print one of •5 or •o 

test ax,csa_ctrlP I jz s_moJe 
mov s_ms~ctrlP,·~-· 
aov dlt'=' I mov dh,c_aimic[bxJ 
add dh,"0' I mov sms~_ctrlP_num,dx 

mov dl,offset s_~s~mode 
mov cx,length dynstr 

mov st,offset nosstr 
test ax,csm_noswitch l jnz s_mov~ode 

uov si,offset dynstr 
test ax,csm_buffered l jz s_movmode 

mov sltoffset bufstr 
test ax,csm_purglnJ l Jz s_movmode 

mov st,offset purstr 

itest for nos~itch 

ilsb bit=O: dynamic 
ilsb btt=t:buffer•l 
;check for pur~in1 

s_movmode: 
rep movsb 

s_getopenvec: 

llOV CXt16 
mov alt'A' 
11011 ah,6 
mov dx,open_vec 
mov dt,offset smsg_openvec 

open_nx t: 
shr dx, 1 
jnc s_open_nxt 

stosb 
dee ah 
jz s_capslock 

s_open_nxt: 
inc al 

idisplay a letter for each drive 
;with open files 
iloop count - 16 bit~ to check 
;a throuah P 
;count of drive letters displayed 
;BOOS sets this vector in iYSD~T 

ilowast btt Is A drive• hl1hest ls P 
:no carry then no open fil~s 
;store letter• Iner 01 
;count letters displayed, 6 m~K 

;used up 1rive display field 

inexl letter 



- - - ..... 
CP/M ASMli6 1.1 sau~cc: XluS.486 example CCfl~-86 x.n~ 

2609 
261U l'>E9 l2F:l 
2611 
2612 
2613 15f8 8fHE36lfl 
2614 15Ef llAHOO 
..:615 15F2 1<8207408 
L616 l'>f6 8E6 !119 
2617 l'>f'J BFlFl 9 
26111 HFC 1190800 
2619 15ff f3A4 
26..!0 
2621 
L6Z2 1601 A81 Ol'tOR 
L6.!J 160'> l:IE 1219 
2624 1608 BF2819 
2625 160U 890700 
2626 160t f3H 
2621 
26211 
2629 1610 AB02 
LUU 1612 7506 
L631 l6l't OEl'H 9 
L632 1617 BF3019 
L6~3 l61A 1190400 
L63't 1610 FlA't 
2635 
.!6J6 
263/ 16lf liEEA18 
26311 1622 IE 
L639 
264U lt.23 UFOOOF 
L6'tl 1626 6800BO 
.!641. 1629 8ECO 
2643 1621\ ii409 
2644 1620 395000 
2645 
26't6 
26H 1630 AC 
26't8 1631 AB 
2649 1632 t:2FC 
2650 l 63't lF 
26'>1 163'> 33CO 
26'>2 
26~:d 1631 07 
L 6!>'t 1638 C60H81800 
2655 1630 Cl 
26'>6 
26H 
2658 
2659 
2660 
2661 

1 '>0E loop oµen_nxt 

.>_capslock: 
MOV bK 1 foreground_ss 
mov al,ss_mode[bxl 

;testaa all 16 dri~e ~its 

1601 test al,ssm_capsl~ck I Jz s_numlock 

s_numlock: 

mov si,offset c~~str 
aov di,offset sms~-c~Psl~~k 
•ov CK,len~th c~pstr 
rep movsb 

1610 test altssm_numlock I jz s_wrap 

s_wrap: 

•OV si,offset n~mstr 
mov di,offset smsa_numlock 
aov cx1length numstr 
rep movsb 

test al1 ssm_no_wrap 
161f jnz s_disPlay 

~_displav: 

•ov si,offset wrpstr 
mov dt 1offset 5m~g-~rap 
•ov CKtlength wrpstr 
rep movsb 

mo~ si 0 off set stdtus_msg_stcirl 

;5X=foreground_s5 

COPYR;GHT © lgSl.1982, 1983 
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ilf bit is set leave W~AP 
; field blanlc 

push ds isave SYSJAT 
s_prt: 

mov di 1b•_vijeo_st3tus_line 
mov aKtbw_viJeo_seg 
mov es,ax 
•ov ah,09h 
nov CK1columns_P2r_scre~n 

s_dloop: 
lodsb 
stosw 

1030 loop s_dloop 
pop ds 

s_exit: 
pop es 
mov sts_locked,false 
ret 

;underllnad ano enhan~~d attribute 

i!Jet ch'tr.Jcter 
;displav chlracter 3nd Jttriu~te 

;restore SYSOH 

irestore Uil4 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • 
;• list Oevice RQutines • 
;• . 
;••······································································ 

.... 



CP/H ASMb6 1.1 SOURCE: x1os.~a6 

L66l 
2663 
2664 
2665 
2666 
£667 
26611 
2669 
2610 
2611 
2612 
2613 
26H 
£67':1 
L.616 
2617 
2678 
2619 
26110 
261ll 
2682 
2683 
<'.6114 
26115 
26116 
261H 
26118 
L689 
2690 
L691 
.t.69l. 
l6'H 
L694 
269':1 
2696 
26'H 
2698 
l699 
2700 
2701 
l.102 
£703 
2704 
270':1 
2706 
2101 
l708 
l.709 
2710 
2711 
L112 
l.713 
l.7H 

163t 3?F6Dlf2 
1642 llBOA 

l6H 52 
1645 33C9 
16H ilB97DfOF 

1640 42EC 
1640 A880 
IMF HO! 
1651 49 

1652 8BC15A 
1655 CJ 

1656 .5152 
1658 t828F6 
1656 5A.59 

1650 llACl 
165F llB910FOF 

1652 

OC8 3 

lxampl~ CCP/M-d6 X~J; 

; ========== 
io_listst: 
;========= 

entry: 
extt: 

OL ,jevic-? 
AL 0 if not reddy 

Offh if ready 
BX JeviceR • ~ 

ALL SEbHENI ~~GISJ~RS ~~cSEAY~D: 
CS 1 05 1 fS,SS ruust be µres!rved thouJh call 

xor oh1dh I shl dx1l 
mov bx 1 dx 
;j111ps listst 

idevice if ~ 2 

COPYR:GHT © 1981.1982, 1983 
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listst: icalleo from T~_POLL: 

iand IO_LJSfST: doove 

SER.# ______ _ 
·------

par_ret: 

·------.-------
lo_list: 
;======= 

entry: ax deviceM * 7 
OL devic<># 

extt: AL 0 if not reqdy 
Offh if ready 

lilC device.~ * 2 
OL presereved 

push dx 
xor CXtCX 
aov dx,llsl_ports[bxl 

inc dx I In al,dx 
test al,80h 
jz par_ret 

dee ex 

•ov ax1cx I pop dx 
ret 

entry: Cl = character 
OL = device 

exit: character !>P.nt 

;save device Ii 
;CX=O 
;port tor list devic~ 0 
;parallel status 
;OX=status register, Qet status 

:reaJy: CX=Offffh 

ALL StGHENT REG15TERS PRcSERVEU: 
cs,os,ts.ss ~ust be preserved though cJll 

push ex I p~sh dx 
call poll 
pop dx I pop ex 

tuv alecl 
•ov dx1list_ports(bxl 

:save the character ~nd de~ice 
:wail for device to ~e re~Jv 
idevice Qnd char~cter 

;BX=device/J • l 
;AL = character 
<get the port for this device 

-



- -
CP/H ASHtl6 1.1 S1URCt: XIO).Ad6 

lH5 
<:716 
t.111 
dltl 
l1l'1 
L720 
nu 
L.lll 
l12J 
L724 
l125 
L1l6 
2121 
l728 
L1l9 
lHO 
l13l 
l7Jl 
llH 
27H 
2135 
LH6 
L 131 
27Jtl 
LH9 
lHO 
lHl 
2Hl 
l7H 
l7H 
2745 
LH6 
l 1't I 
2Hll 
LH9 
21;0 
L.751 
2752 

166;; 85)2 
l 66; 7409 
1667 H 
1668 4242 
166A 8000 
166C LE 
1660 llOOC 
l66F H 

1670 C3 

1671 C3 

1612 C3 

l l> 10 

-
ixampl~ CCP/M-d6 XiJ) 

test dx tdX ;o ii' n.> su.:h 11ev ir:P. 
jz l st_done 

out dx, a 1 isenu ch.Jr< .. cti~r 
inc dx I inc dx ; re s"t it 
mov al,Odh ;or inter stroh1> on 
aut dx1al 
mov al,Och iprinter strobe of r 
out dx,;il 

lst_done: 
ret 

IO_AUXIN Hnd ro_AuxouT * • 

-

i* * 
;·································································~~·*·~· 
; :;.;:::::::: 
io_auxin: 
•======== 

entry: none 
exit: AL ; chdracter input 

ALL SEGHtNT REblSTERS PRESERVED: 
CS 1 0S 1 ES 1 SS must be preserved thou~h c~ll 

ret 

CoPYa!GHf© 1~~i: 19.82. .. lS83 
OIGifaL RtSbHCH 

P.O. B·~X 579 
PACIFIC GROVE, ~A 93350 

-

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

io_auxout: 
SER.#------

;========== 
entry: 
exit: 

ret 

CL character to output 
none 
ALL SEGH~Nr REGISTcRS PRESERVED: 
CS 1 0S 1 ES,SS must be preserved thou~h call 

- -



t~JH ASM86 1.1 SJURCt: XTO~.dd6 

27!d 
2754 
2755 
l156 
£151 
27511 
2759 
2760 
2761 
2762 
Z763 
l16' 
2165 
L766 
2161 
L7611 
l.169 
L770 
2711 
L772 
2113 
277't 
2115 
016 
2111 
2778 
2179 
n8o 
L11U 
2182 
2183 
2784 
2785 
27ll6 
l1tl1 
2ll!H 
271J9 
L19U 
21'Jl 
2B2 
27'H 
2794 
l7'.15 
l796 
L.1'.11 
2l'JH 
l.799 
2800 
.£801 
21l02 
2803 
.£804 
2805 

1673 

161.J 00 

1674 00 

0010 
0024 
0036 
0038 
003A 
0045 

0001 
0002 
0008 

0006 

1675 10 
1676 36 
1617 2A 
16111 Jll 
1679 ~5 
167A JA 

1678 01 
161C 02 
1670 02 
l67E 08 

ixampla LC~/M-86 x;1~ 

ej -~ct 

;••······································································ •• * 
;· LO_CUNIN O~TA * 
;• ~ •....•............•..•................................................. ..,..~--------~~~--~~--~----.... 
SL15 EQlJ offset s 
OSEG 
ORG SL15 

scan_code ob 

do..,n_blts db 

0 

0 

icode returned by k~ybourd 

fbit vector of 
;action keys currently press2J 
ibits represdnting tog~le kays-
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inumlock and c~~5lock-are ------~~~------------~------..J 

Action key scan codes 

ctrl equ 
shft_left eQu 
shf t_right equ 
<alt eQU 
caps lock equ 
numlock equ 

:kept in the screen structures 

;live action keys 

lkeys yreater lhjn ALT are 
;togyle action keys 

Bit masks for spacial function keys, 
these values are :nusi<ea into the ooim_srrs bytes. 

ctrl_bit equ OOlh 
shft_bit equ 002h 
alt_bit eQU 0081\ 

num_action_keys equ 6 

action_key_table: 
db ctrl 
db shft_riyht 
db shft_left 
db alt 
db numlock 
db caps lock 

action_key_m<1sks: 
db ctrl_bit 
db shft_bit 
:lb shft_bit 
db alt_bit 

;numbar of entrias in taole 
H>elow 

;action key look u~ t<1hle 

;look uo table for mask Oils 
;to use in DUWU_3TTS or 
;the SS_tt~OE byte i~ the 
:torenround screen stru~ture 

-



- -
C~/H ASMb6 1.1 SOURCE: XIOS.Ad6 

21106 
2801 
dl08 
280'.I 
<'.810 
2811 
.:812 
2813 
2814 
2815 
21116 
21111 
28111 
281'.I 
2820 
2821 
2822 
282J 
21lH 
2825 
2826 
2821 
21128 
2829 
21130 
21Hl 
2832 
2833 
2i:IH 
283!> 
28J6 
21131 
2838 
ll!H 
211't0 
28"1 
£8't2 
211'tl 
28H 
£8't5 
28't6 
211H 
211't8 
211't'.I 
2850 
28'>1 
28!12 
2853 
28H 
211:>!> 
2856 
211H 
.£858 

167f 10 
1680 20 

1681 3BJCJ03E3F40 
6162b3646768 
696!l606F7071 
7213 

1695 ff 
1696 1B 
1691 l1HHH3536 

31383930203fl 
lbA,j 0809 
16A!I 717765721419 

75696F705B50 
1681 OOFF 
1683 61H6't666168 

6A6 86C 3827 60 
16Bf FF 
l6CO 5(7478617662 

6E602C2f:2F 
l6C6 FF 
lbCC 2A 
16CO ff 
16Ct: 20 
16Cf ff 

- - - -
~xample CCPIM-d6 X!OS 

pfk_id_table 

ssm_n1.1mlocl< 
ssm_capslock 

db 

isae scr~ert ~tr·u~t:Jrt! J2ii~itio11 . " • 

Keyboard Translation Tables 

;• * 
;••···················································~··········*·~····-

[hree keyboard translation tubles follow. ThP TrlH PC ratu~ns 

3 •sc3n code• from the k!yboard hhich is 1.1sed as an in1~K into 
the following t~bles. 

~EY_TA8LE contains ASCII for keys thdt have no other keys h~la down 
simultaneously. The SHIFT_TA~lf is for keys depressed ~h~n 

the shift, capslocks, or nuroslock keys are alsa down 
fhe CTRL_TABLE is for keys depressed when the CT~l 
ts do ... n. 

OFFH in the translation table designates an illegal key coJ~. 
fhe most significant bit is set for keys that are program'1l3bl~ 

or are fixed function keys 1 and also for the s~itch ~creen kdys. 

key_table: 
translation 
-----------

db OffH 
db esc 
db "1234567690-=" 

db bs, ht 
db "qo1ertyulop( J • 

db er, Of fh 
db ·asdfghjkl; ·"' • 

db Offh 
db "\zxcvbnm,.1· 

db Offh 
db ... 
db Offh 
db 
db Off h 

keyboard scan code 

;o - duesn"t exist 
11 
;2-13 (1st ro1>) 

;11o-1s (D~ckspace1 horizo~t~l ta~) 

il6-27 (2nd row) 

;2H-29 (carriage return) 
;J0-41 (3rd row) 

;4L Cleft shift) 
;43-53 ('tth ro•.> 

;54 (right shift) 
;55 
;56 Calt> 
;SJ (space !Jar) 
;ss (caps lock) 

;-function keys
; -program'Dab le-

I' AGt' '.> 1 

- ·--·---- -- ---
-Cr-iPYk~~:i f (I) 1981 1982. 1983 

01G!rAl. i:L~i:~1RC!i 
P.0 t•~·X 5d 

p,;c:i1(; G.'.OVf, c;.. ~3950 

S[t: H -----------

-



L~/H ASH86 1.1 5JURCE: XI05.t86 Exampla CC~/M-86 Xr1S 

21l!>'J 
2860 
2861 
2862 
21163 
2864 
2.865 
21l66 
L 1161 
21168 
L 869 
2810 
2811 
£872 
Lll/3 
28H 
L815 
2876 
2811 
£818 
2.8/9 
l8110 
£881 
2882 
2883 
2884 
£885 
2886 
2887 
l888 
2889 
l890 
.<.891 
2892 
2893 
2894 
289!> 
2896 
2.897 
2898 
2899 
L900 
2901 
iqo2 
L90:i 
2904 
29ll5 
2906 
£907 
29011 
2909 
.:'.910 
2911 

1600 80dlll263 
1604 84858687 
1608 8889 

160A ff 
l601l 13 

l60C CIA 
J 60U HR 
J60t: BC 
)60f 20 
16EO 80 
16El ff 
l6E2 BE 
l6EJ 28 
l6E4 8F 
l6E5 90 
l6E6 91 
l6El 92 
l6Ell 7F 

16E9 ff 
16EA lB 
16EB 21402324255E 

26H28295F2B 
lofl oao: 
l6F9 51574552!>459 

554HF507B70 
170!> 00 
1106 ff 
1707 415344464748 

4MiHCJAl27E 
1713 ff 
1114 7CSA!>8435642 

4E4l3CJEJF 
l llf FF 
1720 10 
1721 ff 
1122 20 
1723 FF 

1124 CBCCCDCE 
112il CFO 00102 
112C 0304 

llb 
Jb 
db 

db 
db 

db 
ilb 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 

shift_tabl e: 

-

db 
db 
db 

db 
db 

db 
db 
db 

db 
db 

db 
db 
db 
db 
db 

db 
db 
db 

8 0 h, B 1 h, d :> n • U 3 r. 
.Hh, d5h, d6h 1 \.! 7h 
118h,89h 

Offh 
dr,3 

Bah 
lli>h 
Bch ·-. 
lldh 
Offh 
ileh ... 
Bfh 
90h 
9th 
92h 
lfh 

translation 

Of fH 
esc 
•liNU"&•O_•· 

bs 9 ff 
•(HIER nu !OP(}. 

er 
Offh 
•AS OFGHJKU n- • 

Offh 
• 1 z XC V BN l'I<>? • 

Of fh 
dla 
Offh 

Offh 

2031204,205,206 
201,2oa,L09,~IU 

211,212 

59-62 (fucntion kry~ t11f? 1 f1,f4) 
&J-66 (function l~v~ r~.fo 1 rl,fJ) 
67-68 (function kevs f9 1 fl0} 

; 6 9 ( n um lo d: ) 
;10 (scroll lock) 

' 
;- k.-y p.lCI -

;-proyri1111111Jle
; 11 (home) 
:72 (uaJ """o"') 
;73 Ci';i Up) 
; 74 
;75 Cleft arrow) 
;16 
ill Cri.lht arror) 
HB 
:19 (end) 
;80 (down arrow) 
;s1 CPg On) 
;a2 C!ns> 
;83 CDel> 

keyboard scan code 

;o - doa.sn•t exist 
:I 
;2-13 Cl st row) 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEAnCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93j50 

SER# 
~~~~~~~~~ 

:14-15 (b~ckspacee form feed) 
:16-27 (2nd ro~) 

;2ti Ccarriaqe return) 
;29 Cctrl> 
;J0-41 (3rd row) 

;42 (left shift) 
;43-53 (4tn row) 

;54 {right shift) 
i55 CPrt Sc - ~p) 

;56 CAlt> 
;57 (space bar) 
i58 CCc.ps Lock) 

;-function keys
;-return fixed strloqs
; 59-62 (fl,f2,f 3,f4) 
;63-67 (f5,f6,f7,fti) 
; 61-6 8 ( f9 ' fl 0 ) 



CP/M ASH86 t.1 SOUiCc: XIDS.A86 

l'H2 
l':lH 
l':l 14 
l'H> 
l'll6 
L917 
l918 
l919 
L':llO 
l921 
l'Jll 
l':ll 3 
2924 
L':ll5 
l ':ll6 
l9Ll 
l'J211 
l9l9 
L9JO 
l':l.H 
2932 
L':l.H 
l'JH 
Z935 
2 936 
2931 
l9J8 
2939 
2940 
l':l41 
l9'tl 
29't3 
29H 
l9't5 
l946 
2941 
L':l't8 
L949 
l950 
2951 
L95Z 
l95J 
295't 
l955 
29>6 
l951 
L958 
2'J59 
2960 
l':lbl 
2962 
l963 
2':l6't 

172i: FF 
l J 2f 11 

1130 J738~920~4J5 
362B3132H30 
2E 

1130 ff 
113i 1 B 
l73f ff 
1 HO 00 
1141 ffFFFf 
1144 IE 
1145 ffFFFFff 
1149 lf 
114A ff 
174il 7f 
lHC FF 
1740 11170512 
1751 14191509 
1755 OflOllllO 
1759 OD 
l 15A FF 
l 75il 01130406 
l 15f 0708 OAOB 
1763 oc 
1764 ffFFFfff 
1768 lCl l\1803 
176C 16020EOD 
1770 fFFFFFFF 
1774 10 
HH ff20Ff 

1771l CICZC3C4 
117C C5C 6C 7Cl'.I 
1180 C9CA 
1182 ff 
178J 03 

1184 F7F8F9FF 
1188 f4F51'6ff 
178C FlF2F3 
178F FOFF 

-
ix~m~le CCPIM-J6 XlOS 

db Off h 
db de l 

control_ta1>Ie: 
translation 

ab oft h 
db ESC 
db 0 ff h 
db ~UL 

db Offh,Offn,Offh 
db ~i) s 
db Ofth,Offh,Offh,Offh 
db us 
db Offh 
db OEL 
db Offh 
db ilCl,Eftl,ENQ,OCZ 
db OC4,EH,NAK,PT 
db SHI1ULE,iSC,GS 
db er 
db Offh 
db SOH,OC3,t~T,ACK 

db 8EL,8S 1 Lf,VT 
db rF 
db Offh,Offh,Offh,Offn 
db ~S,SUBB,CA~,Erx 
db SYN,STX,50,CR 
db Offh,Offh,Offh,Offh 
db !llt 
db Offh,· ·,Offh 

db 193,194,)9),196 
db 197 1 19U,199,200 
db 201, 2 02 
db Of fh 
<Jb ETX 

db 247,248,249,0fth 
db l44,245,246,0ffh 
db 241,242,243 
db H0 1 0ffh 

-
;6') (:"tu,., Luck) 
;1u (Scroll Lac~ - ·:1 

l-kuy IJ-1<1-
; 71-6] (Js~ii VJlu~s on keys) 

;o (no such key cod~) 
; 1 
: 2 
;J (ctrl i) 
;4-6 
: 1 (ctrl ') 
; tl-11 
912 (ctrl _) 
: I j 

COPYRIGHT© 1381. 1982, 1983 
DIGiJAL ff£SEA~CH 
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il4 Cleft Ell"roi.) 
;J 5 

SER.# ______ _ 

:16-19 Cctrl q,.,e,r) 
;20-23 (ctr-1 t,y,u,i) 
:24-27 Cctrl o,p,[,]) 
;2U (ctrl carria~e return) 
;29 
i)0-33 (ctr-1 ~•s1d1f) 

;J4-37 Cctrl ~.h,j 1 k) 
:38 (ctrl l) 
; :>'J-4 2 
;43-47 (ctrl \,z,x,c) 
;47-SO Cc:trl v,b,n,m) 
;51-54 
;55 CPrt Sc = ctrl P) 
;56-SB 

;-function keyo. 
;59-62 (fl,f2,f1,f4) 
;63-66 (f~,f6,t7,fti) 
;66-68 ( (9, fl 0) 

: {, 9 
;10 break (Ascroll lock 

t 
-key p,1d-

ctrl c) 

-returns fixea •Scape se1~~ncds-
711lt'11-
4,5,61• 
1 t 2. 3 
o,. 



l.965 
2966 
l% 1 
2968 
l.969 
2970 
2911 
L91l. 
l.'HJ 
l.914 
L91'> 
L976 
l'HI 
L'Jl II 
l. 919 
L9bU 
29111 
l.9li2 
298] 
291l't 
l.985 
29iJ6 
l.987 
291:111 
29tl9 
£990 
l.9'.H 
L9'1l 
L99J 
2994 
2995 
2996 
l.997 
29911 
2999 
JOOU 
JOOI 
JOU2 
.JOOJ 
J004 
j00'> 
J006 
JOO/ 
JOOll 
3009 
_,010 
_,011 
30ll 
.JOB 
30l't 
JOH 
-'016 
JOll 

1791 
1792 

11% 
1198 
179A 
179C 

179E 

179F 
l JA't 
1U9 
17At 
l7BJ 
11811 

llBB 
1180 
178f 
HCl 
17CJ 

11 C!> 
11C1 
17C9 
11CB 
17CO 

17CF 
1701 
1103 
1105 
1707 

1709 
11011 
1700 
110f 

04 
OOOA0818 

8711 
9311 
A611 
COll 

IC 

't8'tH4'*241 
49&A6'6!>945 
624A6C6F4B 
'tC'tO'tE 7071 
7 215 731't65 
661671 

f211 
ffll 
0Fl2 
lfl2 
3012 

'oll 2 
5312 
5Fl2 
6012 
E 111 

9El2 
8212 
can 
EllZ 
r' El 2 

111 J 
2111 3 
't413 
6213 

lx~mpla CCP/M-~6 XIO~ 

;•*******••*••*t••~•~*****~*******~*~***~*****~**~****~*••~~¥4~~~*~*v*+•~ 
;• ~ 

Speci~l Jucaut Chur~cter~ Tnulas 
;• ~ 

i**********************************~******************T************~~**** 

special_char_tab db 4 ; nu mu er ot s1>eci 11 chJrs 
ab cr 1 lt,os,esc ; th" spec Lil ..:her 5 

special_func_tab .j., c;;rr i ,1,ie_r e t1.Jrn ;tha sµecill Ch~r r"ut in es 
di.; l ill1!_fee<1 
.:JW l>ack_s,.>ace 
o.;w t!SCJP~ 

:••·····························••****•••····················•*********** 
•• • 

Escape Sequence T~bles 

esc_tabl di> 28 ; Ill.mW er of escape SPQlJ~nces 

;supported 
di> ·H·,·c·,·o·,·s·,·A· •the si.~cond char 
db ·r·.·J·,·k·,·v·,·E· tin the ~ ::iC Jtli! 

db 'b',•J·,~1',·o•,•K• ;sequence 
d!> •t·,·.~·.·N·, ·11·,•q• 
di> •r·,·u·, ... s',•t•,·~· 
di> •t•,·v·,·w· 

;the escape sec;,uen.:e 
;l'outines 

esc_func_t<tbl dw home iH 
dw ri'Jht ; r: 
Jw left rn 
d .. 11oun ;B 
dw UP : A 

d .. up_w l th_scro l l iT 
dw save : j 
d .. restore ;k 
dw x_ind_y ;y - row and column 
dw erd:ae_screen H 

dw .,rdse_b.,.gin ib 
dw era:.e_eoJ ;J 
dw er<1se_line ;I 
dw erase_bol ;o - f,Ol = beqin of l l n,~ 
d., er.ise_.,ol j r. - f'Ol end of lin!' 

dw insert_line •l 
d .. Jelete_line Pl 
dw delet,~_char ;N 
dw f!hter _revH:t'Se ;p 

-

P.'.u.iL (fl 

COPYRiGHT c-:) 1981, 1982, 1983 
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.... -
LP/M ASMll6 1.1 SOURCf:: XIOS.AJ6 

J0ltj 
3019 
JOLU 
J0£1 
J022 
30l3 
..>OL't 
302!:> 
:rn26 
JOll 
JOL8. 
JOH 
3o:rn 
JOH 
303Z 
JOH 
J03.\ 
303!:> 
J036 
3031 
30311 
3039 
3040 
30'tl 
J04Z 
3043 
304.\ 
3045 
J046 
30H 
30411 
JO't'J 
JO!:>O 
3051 
30~2 

3053 
30!:>'t 
JO'>'> 
3056 
30!:>1 
J058 
J05'J 
3060 
.:1061 
3062 
3063 
JOo't 
306!:> 
3066 
3061 
.:1068 
3069 
3010 

lltl 8013 

llEJ 9613 
17£'> 9813 
11E1 8Cl3 
11E'.I 911 J 
11Ed A013 

llEO A813 
llEf b'll3 
17Fl C013 

0000 
0002 
0004 
0006 
0008 
0008 
0009 
OOOA 
OOOA 
0008 
oooc 
0000 
OOOt: 

0001 

0002 
OOO't 
0008 
0010 
0020 

- - -
r:Hrapla CC?/k-:16 XillS 

dw ~xi t_~r~ v .. ~r~e ; 'l 

d .. enter _1>ri;iht :r 
dw c-><i t_hri ·Jht ; u COPYRICIH © 1981, 1982, 1983 
J,. ·~n t Pr olinl ; s 
dW exit_blink ; t DIGITAL RESEARCH 
dw ,rn;Jt l ..i_ cursor ;e P. 0. BOX 579 
dw 11i ... <1ul.,,_cursor ; f PACIFIC GROVE, CA 93950 
d'11 en,Jhle_''1rap :v 
dw Jisaul~_nrdP ; "' 

Each virtual console has a structure of the following 
format associated with it. (SS = Screen 5tructure) 

SER.# 

[he data in this structure is dependent on the type of screen 
supporteJ and any escape se~u·mce handling in TO_Cll:flUT. 
Note: SS_CURSUR is the bvte offset of th~ cursur rel?tive 
to the screen se~~ent. SS_Row, SS_COLU1N are relative t~ O 
and are word offsets, i.e., if SS_ROW is 0 and SS_C1LU~U i~ 11 
they refer to bytes 2 anJ 3 in the video ~~M or J Dac~~round 

screen's data area. 

ss_cursor equ word ptr 0 ioolnts J t d.:t<i/.ittrib 
ss_oldcursar equ word ptr ss_cursor + ,.,ord 
ss_escape eQu w?rd ptr ss_oldcursor + .. ord ;as.:.:tDe routine to return 
ss_screen_seg equ word ptr ss_~sc~p~ + word id~t:l for :>Cf'e: ~n i mot .Je 
ss_xv equ wore! ptr ss_screen_sey + >'jOrJ l<>vrrlay ro !'I', c<>l 
ss_row equ byte ptr ss_x y icurrL'nt r"Ok 

ss_column equ bytl! ptr ss_row + byte :current c <>l 
ss_oldxy equ ,.ord ptr ss_xy • word ; overl1y 0 l .j rowt col 
ss_oldrow equ byte ptr ss_old1<y ; 0 l d row 
ss_oldcolu•n a QU uyte ptr ss_old1<V + byte iold col 
ss_attriilute equ oyte ptr ss_oldxy + ,.ord 
ss_mode equ by ta ptr ss_attribute + t>yte 
ss_len aqu ss_1node + byte 

ss_moda byte bit v:llues 

ssm_reverse uqu ooooooorn :l if r-e\P~r s~ II { LIE>O 

; 0 in norm.i l 
ssm_no_wrap equ llOOOllOl Otl ;o wrap Jl f Ill t l = disc1rd 
ssm_no_cursor equ 000001 c !) ii ;o cursor, I = cursor 
.ssm_log equ OOOOlOOO!J ; !) normal, 1 : dJt.J lo J 
ss1o_numlock equ 000100001.! il nu:nloclc on 
ssm_capslock e.:iu 001000003 n capslock on 

to 

- -



CPIH ASMl:l6 1.1 SOURCE: XIOS.ltl6 

JOll 
J0/2 llFJ 
3013 
J01't 17f3 00000000 
j015 11F7 1411 
3016 
JOH 11F9 0000 
J071:1 17F8 0000 
J07'J 11FO 0000 
3080 17FF 07 
30Hl 1800 00 
J01l2 
JOH3 
30H't 1801 00000000 
J0ti5 llJOS 1411 
JO!l6 
30!l1 11101 001)0 
3081:1 lb09 0000 
JOll'J lllOu 0000 
3090 1 !lOll 01 
30'H 180t 00 
JO'l2 
JOH 
JOH 1H0f 00000000 
J095 181J 1411 
J0':.16 
30'l7 Ull5 0000 
J091:1 1H11 0000 
j099 1819 0000 
:noo l8ltl 07 
HOl 181C 00 
Jl02 
Jl03 
3104 1810 00000000 
H05 1621 1411 
3106 
jJ07 1823 0000 
JlOl:I 1J25 0000 
3109 1821 0000 
3110 182'J 07 
Jill 182A 00 
::1112 
3113 
Jll't 1828 f311 
.Hl5 11:120 0118 
3116 IU2f OFlB 
3117 1831 lDl 8 
31111 
.Jll 9 
3120 
3121 
3122 
3123 

screan_structures 

ssO 

ssl 

ss2 

ss3 

aw 
dw 

dw 

db 
db 
db 
db 

d .. 
dw 

dw 
db 
db 
Clb 
db 

dill 
di> 
db 
db 
db 

dw 
d!> 
db 
di> 
di> 

screen_struct_addrs 

ri.l (j 

O,O ;cursor, uld cursor 
offs~t co_,,~_esc~pe 

: in l ti {l 11 y not i fl ~Hl es c .J pc .;i r. q u :: n c ,~ 
a ;scr~~n_s~~ - s~t by r~rr: 

01 0 ;ru,.,col".;n 
O,O :old ro~, old column 
07h :Jttrihute 
0 ;fuudr - initializ~ wrap 1 cur~or 1 r~v~rse off, 

:no datd logJin~. 

0 1 0 :cursor, old cursor 
offset co_no_esca~e 

;initially not in an escape s@~uance 
0 ;scre~n_seg - sat by T~Il: 

O,O Sro~ 1 column 
010 ;old row, old column 
07n ;attribute 
0 imode - initialize wrap,cursor 1 reverse off, 

;no data logginJ 

0 1 0 ;cursor 1 old cursor 
offset co_no_escape 

;initially not in on escape sequ•nc£ 
0 ;scre~n_seg - s~t by IHII: 
O,O ;row 1 culumn 
O,O ;olJ row, old colu~n 
07h ;attribute 
0 ;mode - initialize wrap,cursor,reverse off 

;no data logging 

0 1 0 ;cursor, old cursor 
offset co_no_escape 

;initially not in an escape se4Udnc~ 
0 ; screo?n_seg - set by INil: 
01 0 ;ru~,column 

d,O ;old ro~, old colu~n 
07h :attribute 
0 ;mude - initialize .rap 1 cursor,rav~rse off 

;no dat.i 101rning 

dn1 
dw 
<lW 

dw 

offset ssO 
offset ssl 
offso?t s,.l 
offset ss] 

•****•··································································· '* • Console Control tllocks 
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- .... -
l.I' / 11 llSl18l! I.t SJURl.t: XIJS.ild6 S::xJra~le CCt>/M-'36 x .i.O s P4L<c b~ 

Hl't 
3125 
]126 18H 00 forearound_screen j,) ,, ; con !Ju Lt,, 0 i,. in it id 
Jli7 11134 JB13 foreground_ccb <Jw f) ff s'"t c.;:~O tf.Jreqround ~)!iS..>l~ 

Jl21l lli36 f317 forevround_ss :J .. 0 ff~.~ t :i sO 
3129 
JUU HIJd ccb_tail rt> 0 
H31 111311 0000 ccbO llw () io"n-=r 
JB2 llHA 000000000000 dw (). o. (j 
j}jj 1640 ff Fr db ()ft'h, I) ft h ; :n i.mi c, msourct: 
JIH lll42 00 JI) 0 
3135 18H 00 db 0 ;virtual console num'..l?.r 
JlJ6 JS44 0000 J., 0 
HH 1646 0000 dw 0 ;foreqraund JnO ·'.lvn.rn.i c 
J131l ;be tne foreground con sol~ COPY~!f:HT 0 na 1982. 19B3-HH l B"ll 1000 dw lOh ;mQX buffer tile size 
JHO llHA 000000000000 dw 0,0,0,1.1,u,o DIGITAL RESEARCH 
3141 000000000000 P. 0. BCX sn H42 lll56 000000000000 dw o,o,o,o,o,o 
H'd 000000000000 PAClflC GHOVE, ~A 93350 
j l't4 lll62 0000 dw 0 

SER.# 3145 
JHb JM64 0000 ccbJ dw 0 :ownPr 
HH 11166 000000000000 dw o,o,o 
JHll 186C ff FF db Offh, Offh imimic, llSOUrCP. 
Jl49 l86t 00 db 0 
Jl5U lli6f 01 db I ;virtual console num~ t?r 
H!>l lll70 0000 dw 0 
Jl52 11172 0200 dw csm_b ,1ck ,Jroun d ;bc.ckgrouno and <.lvn.:nic 
Jl5J 1!114 1000 dw lOh : tn3 x buff '!r f Ile s i z i.~ 
Jl54 11176 000000000000 d .. o,a,1i,o,o,o 
Jl55 000000000000 
Jl56 188<! 000000000000 dw o,o,o,o,o,o 
Jl !>7 000000000000 
Jl~ll 188t 00:>0 ow 0 
Jl!)'I 
Jl60 la90 0000 cco2 dw 0 7owner 
]161 11192 000000000000 dw o,o,o 
3162 ld91l l'FFF db Offh1 Off h ;mimic, msource 
Jl6J 189A 00 db 0 
H64 18913 02 db 2 ivirtual console nurnbP.r 
Jl65 ld9C 0001) dw 0 
H66 1119t 0200 dw csm_.>ackJround ; bad· ground and dyn'l11ic 
Ho/ lUAO 1000 dw I Oh ; iR<l X buff er file size 
Jl68 181\2 000000000000 dw o,o,o,o,o.o 
3169 000000000000 
HIO lllAt 000000000000 dw o,o,o,o,o,o 
Jl71 001)000000000 
3112 .J SBA 0000 .i .. 0 
JllJ 
H/4 lllBC 0000 ccb3 dw 0 iownLr 
3115 ldf\t llOOQOOOOOOOO dw o,o,o 
3176 18C4 fffF db Of th, Offh ; mimic, msource 



CP/M ASMU6 1.1 S~URlf! XIO~.~d6 

J117 
j l / 11 
.H 79 
HBO 
j 1111 
Jl!l2 
31113 
.fl ll't 
31115 
3186 
Jl117 
H811 
31119 
3190 
.:1191 
3192 
3193 
31 <Jlt 
319!:> 
H96 
:nn 
319H 
.:1199 
3200 
3201 
3202 
.:1ZOJ 
3204 
3205 
:UOb 
J201 
32011 
J209 
3210 
3211 
3212 
JllJ 
3214 
J215 
Hl6 
3211 
3218 
Jll'J 
.:llLU 
JZ21 
J222 
3223 
JZl't 
J225 
1226 
J22/ 
32211 
3229 

111C6 00 
18C7 03 
JKCll 0000 
ltiCA 0200 
lllCC 1000 
lSCE 000000000000 

000000000000 
l8DA 000000000000 

000000000000 
18E6 0000 

IUEd 00 
1BE9 00 

18EA 
lllEA 
18F2 
18f3 20 
lllF't 
18FC 20 
JSFD 
190'> 20 " l'J06 
190C 20 
1900 
l'JOr 
l'JOF 20 
1910 

dt> l) 

db lutrtu"l consolp nuillu~r 

d w c s .n _ tl 'I:: k : r o u n 1J ; b a ck Jr o u .., d d n ti :l v n n i .:: 
dw inn :ma~ buft~r file ~iz~ 
d,. o,o,u,o,u,n 

~.. u.u.o,u,o,o 

dw 0 COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEMCH 

:ccb4 0 
o,o,o 
0 

:non virtual console CC3 
:~ould luok li~a this! P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
d,, 
dw 
dt> 
ub 
db 
dlol 

0 SER.# ______ _ 
0 
0 

(JIO () 

dlO 0 
dw o,o,o,o,o,o 
dw o,o,o,o,o,o 
d1o1 0 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;• * 
:• Status Lin~ Datu 
:• * 
:••··········································*··························· 
sts_locked db false ; sem<tphore for status line code~ 
sts_special di> ra l se ; is a Spi!Cfal sliitus line oein:i di:>;> l'ty id 

fhe format of thi! StitlUS line ls: 

;Console=l Buffered GE NCCP rl AdC ') f.t- "S"P=O Printer=2 LlPSlilck Nu:nl>ck L;r .Jp 
"O 

sl<ttus_msg_start rb 0 
smsg_con rb 6 ;0-7 (C:onsol;,:) 
sm.sg_cnum rb l :fl 

di> ;9 
sms'.}_mode rt> 1J ;10-11 

<Jb as 
smsg_pd rb 8 :19-26 

db ;!1 
smsg_open11ec rb 6 i2tl-B 

db 134 
smsg_ctrlS rw 1 13'>-J& 
smsg_ctrlO rw 0 ;<>uerlc1vs ctr l S 

ab ; 37 
sm:>g_c trlP rw • jtJ-j') 

? 



- - -
CP/K AS~b6 1.1 SDU~CE: Xlil5.ld6 

jlJU 
J231 
J232 
J2H 
JZH 
3235 
Jljb 

J2H 
32311 
3239 
J24U 
J2'tl 
3242 
J2'd 
J2H 
3245 
32"6 
J241 
32411 
3249 
J2!10 
J251 
3252 
J2B 
3254 
J255 
32!>b 
3251 
3256 
J259 
HbO 
3261 
3262 
J26J 
:t264 
3265 
3266 
Jlb1 
3266 
3269 
:t210 
J211 
)272 
32"13 
jlf4 
j2l5 
3216 
3211 
3218 
3219 
J28U 

l'JlZ 
l 'Jl4 
l'HS 
l'JIO 
19H 
19 If-
H27 
l'JZB 
1921-
1930 
1934 

l93A 

1942 

I 94A 

1952 

195A 

l'J62 

196A 

1912 

1979 

l'HD 
1970 

198!> 
l'J86 
1 981 

190f 
1990 

20 

20 

20 

20 

44H61:616D69 
6320 
4l756bb66572 
650\ 
507:i1267696E 
6720 
4E6!=53176974 
6368 

436F6E736F6C 
65Jil 
5072696EH65 
7230 
43H 70734C6F 
63()~ 

4E75604C6F63 
6B ~ 

57126170 
. 

000000000000 
0000 
00 
ff 
000000000000 
0000 
00 
FF 

- ..... 
LxJmple CC~/M-86 Xi~S 

sr.i.;g_ctrlP _num r"" 
Jb 

.;m:.J_prn r~> 

sms~_pnum rb ; 51 
ul> 

smsg_capslock r'.l 
db 

sms')_numloclc ro 
dh 

smsg_wrcip rb 4 

; 5 ;> 
i5J-611 
;:.1 
tS2-68 
; 5 ') 
; 10- 73 
iH-79 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

ro P. 0. BOX 579 

String constants for sL1tus line PACIFIC GROVE, CA 93350 

llynstr Jb •nynamic . ilhese SER.#-------

bufstr db "lluffl?red" ; rness3;~es must 

purstr db • Pur;iin\} . 
nosstr ·1b "lloSwltch" 

cons tr db 'Consoli!:=' 

prnstr d::, "Printt!r=· 

c.tpstr c1b "Capsluck" 

nu1ustr db "Nu1;:L ock • 

wrpstr db 'Wrrtp' 

··································································*······ •• * 
i* List C<>ntrol f1locks • 

•• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lcb_tab rl> 0 
lclJO dw o,o,n,o ;each LCll is 1::1 tlytes I on'l 

di> 0 
di> Offh ;msource 

lctil dw o,o,o,o 

di> 0 
di> Offh ;msource 



~PIM ASMB6 1.1 SlURLE: XTJS.186 

32111 
J2112 
32113 
.iltl4 
3211!> 
.i2b6 
3281 
Hllli 
3211':1 
32'.lO 
3291 
3292 
3293 
J294 
3295 
32'J6 
J l ':11 
3298 
3Z9'.l 
.HOO 
.HO! 
3302 
.H03 
H04 
HO!> 
3306 
3301 
:.HOii 
330':1 
3310 
JHl 
Hl2 
3313 
J~l4 
HH 
J316 
HU 
H18 
Hl':I 
3320 
3321 
.:HLl 
3323 
3324 
Hl5 
J326 
3327 
3328 
J329 
3330 
3331 
H32 
3333 

0200 
0008 
1000 
002B 
8000 

cooo 

0Jf4 
03F!> 
03F2 

oooc 
OOFC 

0066 
0045 
0040 
OOOf-
0007 
0008 
0003 

uj .ict 
JiSK T/:l 

rhe followinJ e~u~tas clre set to the Size of U double J~ns!ty, 
single sided 5 f. t/4" f luppy. 

bytes_per_sector 
sactors_per_track 
bytes_per_track 
tr<>cks_per_disk 
bytes_per_dtsk 

512 
0 ; I to b 
sectors_Per_tr<>ck • bytes_per_se~t~r 

40 90 to :i9 
trscks_par_disk • byte~_per_track 

Memory disk support, drive M: is a R~M disk • 

OCOOOh ;segment base of ~Jisk RA~ on r~~ ~C 

•• • 
;• [ntel tl2.72 FOC Equutes • 
:• . 
;•········································••+••·················~·*·~···~ 

COPVR:Gl-IT © 1981.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER #----------

fdc_!ilt1t 
fdc_data 
fdc_port 

equ 
equ 
e'IU 

OH4h 
fac_5tJti·l 
03f?.h 

ist~tus port for the disc contraller 
iJ~la port for the disk controller 
iill bits cl3ar o~ cnJnn~l reset 

;1 6 5 .. I I 
;I l I 
ii I I 
; I I I 
;f I I 
;d c b 

fdc_on equ 
fdc_no_ruatar eQLI 

f dc_rea d_c11d e~u 

fdc_wri te_cmd e '1 LI 
1 dc_form~t _cmd equ 
fdc_seek_cmd eQLI 
fdc_recal_cmd eQu 
fdc_si_cmd equ 
fdc_spec_cmd eQu 

" I 
I 
I 
I 
I 
a 

3 2 0 
I I \_I 
I I I 
I I drive select OO=a10l=b1lU=c1ll=d 
I fdc r"'set• 
int & dmarq ~nable 
:notor on 

00001100:> 
11111Jtl0b 

011001100 
OJ 0001011> 
OlUO!JOlti 
000011111> 
0000011 lb 
00001 OOOu 
OOUOUOllb 

-

:mask to keep the 8272 unreset 
;mask for no motors 

;mfm, skip deleted ddta, reau 
;mfmt write 
iir,fmt form.:it 
; seek 
ihomi? ta track 0 
;sense interupt stutus 
ispeci fy 



-
LP/ff ASKb6 I.I SOURCi: XIOS.Ad6 

J3H 
H3'> 
33J6 
HH 
3338 
.:13.i9 
3340 
3Hl 
334l 
3343 
H4't 
334'> 
.i346 
3341 
33411 
H49 
J3)0 
3351 
3352 
3353 
3354 
3355 
.i356 
B!>l 
3351! 
.i3) 'J 
3360 
3361 
.H6l 
3363 
3364 
.i365 
H66 
3361 
.i368 
33b'J 
.:1310 
H11 
3372 
3313 
3314 
H7'> 
B16 
3311 
Hlll 
3319 
.:13110 
jJIJl 
33112 
33d3 
331!4 
33115 
33116 

OORO 

OOCF 
0003 

0!102 
0008 
003A 
OOE'> 

0002 
OOO!l 
002A 
OOff 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
00011 
oooa 
0009 
OOOA 
0006 
oooc 
0000 
0000 
OOOF 

0080 
OOBl 
0082 

004A 
0046 

0002 

c 

fdc_reud11 equ 

fdc_spec_l equ 
fdc_spec_2 equ 

f_b1,1tes equ 
f_"ectors equ 
f _i,lilµ equ 
f_filler equ 

r_1>1,1tes equ 
r_st>ctors equ 
r_~ap equ 
r_dtl equ 

l 01100110flt.J 

J.lliJlllJD 
tJOtJOOOl J b 

!. 
8 
03.ih 
Oe'h 

2 
ll 
O?cih 
Offh 

; mas~. for tr,~ n" fer r" 1 d y 

; s rt= 0 c • n ·; u n lo.; J = i' f fir ; l s ,o ,, c i f 1,1 by t" 
;hd lo~u=t, mo~~=J!·~ s~cu,j sp~cify 1~yt~ 

;m~~ic nun1~er for ~12 Djl~s ~;0r s~ctor 

:sectors PRr track 
imQgic n1..lirtbF!r tor ior11Jt ;J~ 

Hi 11 c.'l<irc;ct.•r 

COPULilH © 1981. 1982. 1983 
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;• d237 ON<\ Controller l'ort and Co:u~unds • 
SER.# ______ _ 

:• * 
········································································~ 
dm4_co_address 
ei11i.i_cO_c:>1.1n t 
dm-a_cl_address 
d111a_cl_ci>unl 
d111.i_c2_aJdress 
dm.i_c2_count 
dma_c3_adclress 
dma_c3_count 
dm<1_stat_reg 
dllli_cmd_re11 
d1:1;i_requ_reg 
dm<1_bmsk_reg 
d;a<1_mode_reg 
dmd_cbpf 
Jma_temp_reg 
dma_clear 
d11a_maslc_reg 

dma_page_cl 
dma_page_f dc 
um.i_page_c3 

equ 
equ 
eQU 
equ 
equ 
equ 
equ 
e:iu 
eQu 
equ 
equ 
equ 
equ 
equ 
eQU 
equ 
equ 

eQl.I 
equ 
equ 

OOOh 
OOlh 
002h 
QO_jh 
00'4h 
005h 
OOoh 
007h 
no a ti 
dm·J_st lt_reg 
<.Jm3_stat_reg+l 
d'llct_stat_re,J+Z 
dmd_stat_reo+.i 
<Jmi.i_stat_r.,q+4 
<lm,._st<1t_reg+5 
d:nd_stat_reg+~ 

riina_s tat_re;i+T 

Oil Oh 
OBlh 
082h 

;BL1l ch.innel 0 addrdss 
;ezJ7 channel 0 tranif er count 
i82l7 chdnnPl c;d<.Jr~ss 

;8237 ch•nnel transfer c~unt 
;H237 channel 2 au~rass 
;!!217 ch~nnel 2 trJnsf~r count 
;8237 chJnnel j JdJr~ss 

;ez37 ch&nnel 3 trunsfer count 
i8237 stdtus r~gister 
;8LJ7 comnand reJister 
;8237 soft~are om.a r~~uest 
;8237 binary cliann,,l mcisk 
;B237 mod~ reqist~r 
i1!237 clear byte pointer f/f 
;ez37 temoor~rv reJister 
;<JL31 unster clear 
;~237 linear channel ~usk 

ia16 to aZU for chctnnel l 
;al6 to a2U for chdnnel 2 
ial6 to a20 for channal ~ 

fhe tollo~ing l3bels jefine single mode, ~d~ress increm@nt 
auto-lnitlalization Jisable, read or write using ch3nnal 2 

dma_~ode_write_fdc 

dma_mode_read_fdc 

dm"!_omsl<'_f dc 

O~A channel assianments 

010010100 
u1U001101l 

UUUOOfllOo 

rw 
rw 
r., 
rw 
rn 
rw 
rw 
rh 
ro 
,oil;} 

.. o 

.. o 

.. o 
WO 

ro 
•O 

.. o 



CV/M ASMU6 1.1 SOURCE: XIOS.A~6 

33U7 
33dll 
.Hd9 
33<JO 
33<Jl 
Jl'Jl 
33"3 
H9't 
3H5 
.H96 
33'H 
33~11 

3199 
HOO 
HOl 
HOl 
H03 
J'tO't 
H05 
H06 
H07 
HOii 
H09 
3410 
Hll 
Hll 
HlJ 
HH 
.Hl5 
Hl6 
JH7 
_j'tld 
:H!9 
J't20 
3421 
H22 
J'tll 
.J4L't 
H2!> 
H26 
3427 
.HLU 
3429 
HJU 
.J4Jl 
H32 
H33 
H.H 
H35 
H36 
J4H 
34311 
H3'J 

OOOE 
OOOF 
oooc 
OOIJA 
0008 
0006 

;channel 0 dynamic memory r~fre~n 
;channel I 
:channel 2 floppy Jtsk controller 
;channel J 

Equates for paramater passing for reau anJ write 
re:iuests from the i>OllS. 

At the disk read and write function entri~s, 
411 disk TIO par~meters dre on the stack. 
fhe stack at thesP entries appears as 
follows: 

·-------·-------· 
•H I o~v I l'ICNT Drive and ttulti sector count 

·-------·-------· 
+12 I TRACK I Track numt>l!r 

·-------·-------· 
+l!l SECTOR Physical sector number 

·-------·-------· 
•cl I OHA_SEG OMA ser,mant 

·-------·-------· 
+6 I l)IU_OFF OMA ofistlt 

·-------·-------· 
H I Rfl_SEG eoos return se~ment 

·-------·-------· 
+2 I RET_Off I bOOS return off set 

·-------·-------· 

COPYR!GHT ® 1981, 1982, 1983 
DIGllAL RESEARCH 

P. 0. BOX 579 
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SER.# ______ _ 

SP+O RET_AOR Return address to XIaS ENTRY routine 

drive 
nicnt 
trcick 
~ector 

ama_seg 
Jma_off 

·-------·-------· 
These parameters ~ay he inu~xeJ dnd mooiii~ed 
directly on the st~ck by the XfOS read and writa rotines 
They will be removed by the P~OS ~hen the XIOS co~pletes 
the read/write function ilnd returns to the ~o~s. 

equ byte ptr 14Chp] 
equ oyle plr 15(tJp] 

eQU word ptr llCbp] 
equ word ptr lOCbpJ 
equ word ptr BlupJ 
eQU word ptr 6[bpl 

Sone equtes in the Disk Parameter Haaaer CDPH) 
and the Uisk Parumeter Block. 

I 



-
C~/H ASHll6 1.1 SJURCF: XIOS.~36 

H40 
j4'tJ 
H42 
HH 
344't 
JH5 
3"46 
H'tl 
H411 
JH 'J 
345 0 
HSI 
H52 
HH 
H54 
H55 
H56 
H51 
34511 
3459 
H60 
H61 
j462 
Jlt63 
3464 
H65 
3466 
3461 
34611 
346'1 
3HO 
3411 
Hl2 
3413 
Hl4 
H15 
3476 
HH 
.Hlli 
Hl'J 
3460 
34111 
34112 
Hll3 
34114 
341l5 
Hll6 
34111 
J48!1 
Hll'J 
3490 
34'11 
H92 

0000 
0006 
0000 
OOOf 

1991 

l'J91 33ilB 
1993 80f 90f 
l99b 1108 
l ':196 II Ail 9 
199A 01E3 
l99C 8B81160C 

HAO C3 

l 'Jll 0 

ixample CCP/~-BS X~1S 

xlt 
llpb 
"'Pl 
,>sh 

eQu 
eQu 
eqc.1 
eQu 

0 
d 
0 
15 

;tr-1i1Slatio.1 L1bl" offs-~t in f,-H 
;Jisl.: pc,r:;rr;.,ter blo<:K offs;:t in ;)t'i1 

;iecturs µ2r trick offset tn o~~ 

;phvsicdl shift factJr offset in OP. 

; • c:: 

;* ir_s~LDS~ ~ 

i* ~ 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Sll6 
CStG 
o;u; 

equ 

SLl6 

off set $ 

; ==·======= 
to_seldsk: i ~c.1nctiun 7: Select Disk 
:========= 

entry: CL disk to be selected 
al OOh it disk hos not been ~reviuu~lv SdlCctPJ 

Olh if disk has been previo~slv selected 
exit: AX 0 if illegal disk 

offset of OPH r~latlve from 
KIOS O~tl S~gment 

All SEG~c~T R~SISTERS PRESERVfO: 
CS10S1tS,SS must be P~eserVeO thou~h CQll 

xor bx,bx 
cmp cli 15 
Ja sel_ret 

llOV bl1Cl 
shl bll1 l 
aov ax 1 dph_tbl[hx] 

9get readv for error 
9ls it a v~lid drive 1 
;if not just exit 

Oindex Into the DPll·s 
;get DPH ~d1r~ss 

sel_ret: 
,.et 

•* •• 10_:1 E All 
; • * 
·······························································~····~···· 
.. -------. -------
io_reao: 
; ==-===:::= 

function 11: Read sector 

Reads the sector on the current disl<, track and 
sector i~to the current U~~ buffer. 

entry: 
exit: 

parameters on stock 
~l 00 if no error occured 
Al = 01 if an error occured 

(.C.. I~ IM- 'B& L~-'L. c.. 
COPY!? c:n 8 nnL 1982. 1:183 

Olu• I ;,L RESEAHCll 
P. 0. B.-·X 573 

PACIFIC GROVE, \,A 93350 

SER. # C C - f u if 



C~/M ASMU6 1.1 SOURCE: XIUS.AB6 

1493 
304 
H'J5· 
3.lt'J6 
H'H 
:H'JS 
31t'J'J 
J500 
J5Ul 
J!>UZ 
3503 
3504 
J505 
3506 
3501 
l5U8 
3509 
3510 
J511 
JHZ 
J.513 
l5H 
j!J15 
3516 
1511 
j518 
3519 
3520 
15ll 
354!2 
1523 
J524 
3525 
3526 
3521 
15211 
3529 
3530 
.:S5.Jl 
153Z 
3533 
~5Jlt 
3535 
3536 
J5.i1 
15311 
353':1 
351t0 
35H 
351tZ 
350 
35H 
15"5 

19Al BBcC 
19A3 SAit60E 
1946 32i:lt 
1 ~"s 8BFO 
19AA 01E6 
19AC FFHA91E 

1980 (81000 
19BJ 06 
191!4 C't1E06 

1987 33F6 
l'J89 IE 
l'JBA llEOB 
198C f3A5 
l'J8t IF 
l'JBF 07 
HCO 33CO 
l'JCZ CJ 

l'JC3 C6069F1Clt6 
19C8 L606A01C66 

19Cll E91tll00 

1900 8B5EOC 
1903 8101 

1905 D3fl 
1901 88HOA 
l9DA 0309 
l9DC 8103 

190£: 03E3 
19EO 81C300CO 

1900 

lAlll 

fxample CCPl~-d6 X&GS 

ll = n fn if J3nsity ch4nge dAtAct~1 
~LL SE ~~~l NfbISTEqs P~tSL~V~D: 
cs,os, ~,SS mu5t hd preserv~c thau~h cull 

i110ll bp,sp 
11011 al,drive 
xor ah1ah 
11ov sl1a.( 
sh 1 si, 1 

iina~x tntm the physicJl Jrtvar 

jmp read_tbl[sil ;jump lo physical driv~r re~o routine 

read_m_disk: 

;-----------
cEtll •disk_calc 
po.uh es 
les dl1d~ord ptr dwaoff 

;calculate Dyl~ addr~s~• 
;save UDA 
;Ioao oestindtion UM~ off >~t 
i and seg11.~nt 

;setup source OMA 4doress 
;save cur-r:!nt J'i 

xor sl1 si 
push ds 
•011 ds,bx 
rep 11ovs111 
pop as 
pop es 
xor ax.<1x 
rel 

iload pointrr to sector ln m?~ori 
;execute move of }L3 bytes •••• 
;then restore user O~ re3ister 
;restore lJ)I\ 
;return with good return c3de 

;--------------
•011 d•a_mode_stora~e,dma_mode_read_fdc 

lloll flp_r.,_commanj1fdc_read_c~d 

;set up for read before goin1 
;to com~on reaJ/write coda 

mdisk_calc: 
;----------

exlt: SX = sector paragraph address 
CK = len~th in words tu transfP.r 

Assume MDISK OPS describes a disk ~ith a physical 
sector size of 126, d sectors lo a l~ tr~ck. 
Avoid deblocklng hy settin~ the logical s~ctor size (lld) 
equal to the physical sector size. 

mo11 b11 1 track ;pickup track numuer 
•ov clt3 ;times ei1ht for rel:itive sector 

;nu mt> er 
shl bx,,cl 
aov cx,sector ;plus sector 
add bx,.cx ;gives rel:Jtive sector nu:n:>er 
mov cl,3 ; t l mes e 1,1ht for p<1r,rnrapn ol' 

; sector start 
shl bx1cl 
add b11,.m_disk_segment ;plU!; b4Se adoress of Ji .ik in m .. :nory 

COPYRIGHT© 1981. 1982, 1983 
DIGITl\l RESEARCH 
, P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
SER.# ______ _ 



-
CP/M ASM!l6 1.1 SOURCE: xros.A86 

)546 
3541 
J54 II 
3549 
3550 
J551 
3552 
3553 
.J5H 
3555 
3556 
3551 
3558 
355':1 
3560 
J561 
3562 
3563 
J564 
3565 
3566 
3561 
3568 
356'J 
J510 
3511 
3512 
3513 
.JS 74 
3515 
3576 
.J5H 
35111 
35l'J 
JSllO 
3581 
35112 
35113 
35114 
3585 
35116 
351ll 
351111 
35 ll'J 
J590 
35'H 
3592 
3593 
J594 
3595 
3596 
3591 
35911 

19f4 lll\460F 
19E1 JZt4 
19E9 BHH 
l9EB D3EO 
l9EO llBCB 
l 9Ef FC 
19FO C.3 

l'lfl &BEC 
19f3 8A460E 
l'lf6 32t:4 
19Fll 8BFO 
l'lF ll DlE6 
l':IFC FFA4C91E 

lAOO t8COFF 
lAOJ 06 
1A04 llEC3 
1A06 33FF 
lAOil IE 
lAO<J C51606 

lAOC F3A5 
IAOI: IF 
UOF OT 
lAlO 33CO 
1Al2 C3 

19[)0 

Example CCP/~-86 Xl1S 

; . 
•• 

mov 
xor 
~ov 

shl 
lllOV 

cl d 
rel 

.il,mcnt 
ah, <th 
cl,6 
ax,cl 
cx 1 ax 

rn_wx nc: 

:multiply Ly 64 1 l~n]t~ lf Sd~lo~ 

; in :.,oords 
;lenJth • ~ulti sectur count 

;· . 
:·························································~·············~ 
; ::;;:;.:.;::::: 
io_wri te: 
:=-======= 

~unction 12: ~rite disk 

- -
p I.,_-,. 71 

write the sector in the current Oma buffer to the current disK ~, the current 
track in the current sector. 

entry: CL 0 - [)efered Urites 
CL 1 - n:iri-defered writes 
CL 2 - Jef-wrt 1st sect l.lnalloc till< 

eKi t: Ill OOH it no error OCCllred 
u OlH if error occured 
AL 02H if re<id only disk 
4L Offh if density choin..i" detected 
ALL SL:GML~H it((,lSTtRS PRfSi:RvEO: 
cs,os,i:s,s5 must be presnr\I eu though call 

110V bpt Sp 
IROit <1l1drive 
xor ah, ah :indeK into the physic~l driver 
110 II si,aK 
shl si,l 

COPYi"l:GHT © 1381. 1982. 1983 
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SER.#-------

jlllp 1111rt te_ tbH sl] :Jump to physical uri11er 4rite routine 

write_lll_dlsk: 
;------------

Ci;il 1 111disk_calc 
push es 
11011 es,bx 
)(Or dl. di 
;>USh ds 
lds si,dword ptr 

re? IQOV SW 

pop ds 
pop es 
xor ax 1 ax 
rel 

dmaoff 

:c&lcllloate byte address 
:save UJA 
;setllP destln.itiun 01A segL~nt 

;destination offset 
:save user se~ment r~Gist~r 
;load source OM~ off5dt 
;and segment 
:move fro~ user to Jlsk in ~eITTory 

:restore user se~raent P~intdr 

;restore IJD~ 

:return no error 



CP/H ASHll6 1.1 SJURCE: XIOS.~86 

J599 
3600 
3601 
3602 
J6UJ 
J601t 
360!> 
J606 
J607 
36011 
3609 
J610 
3611 
36.12 
3613 
3bH 
J615 
3616 
3617 
3618 
3619 
36LU 
3621 
3622 
36LJ 
3624 
3625 
3626 
':J6J.7 
36.rn 
3629 
3630 
3631 
3632 
J6.H 
3b3't 
::163!1 
3636 
3631 
J638 
3639 
J6't0 
J641 
36't2 
J6H 
3644 
36-\5 
J646 
36H 
36411 
36't'J 
3650 
3bH 

lAlJ C6039flC4A 
1A18 C60!>AG1C45 

lAlO C606A71Cff 
1A22 d80800 
1A25 21\HOA 
1A28 32FF 
1A2A 8A5EOF 
1A20 311C 3 

1A2f 7603 
1A31 llA't60f 

lAH 28HOF 

1A31 A2A21C 

IA3A HAC:O 
1A3C 32CD 
1A3c OOE4 
1A40 50 

1A41 8BH08 
1 A44 885E06 
1H1 E8C300 
I-<4A f7DD 

1A4C 58 
lA'tO 38C 3 
IA'tf 7203 
1A51 1:96100 

1A54 BAClt 

1A3't 

moo 

1A54 
l AO !l 

Exam~le CCPlct-86 Xia~ 

~rite_sd_floppy: 

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

flµ_io: 
;------

~ov ama_moJe_stora~a.1~~-moJ~_write_fdc 

mov flp_r~_com~~nd 1 fdc_write_cmd 
;j~ps flp_io ;sat UP for write b~f3re 

;~oina ta co~~on r~~J/hrite cod~ 

entry: parameters on 5tdck 
exit: zero fla~ 5et if successful 

Co•aon code for floppy read and write 
~ote the parameters on the stdck, SfCTOR, fMtCK dre 
0 relathe 9 and llCrlT, SECTORS_PfR_TRl.f.K are relative to 1 
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SER.#-------
mov dlsk_busy 9 true 
mov ax.sectors_per_track 
s1.11> ax.sector 
xor bh,bh 
mov bl,mcnt 
cmp axtbx 

jbe f lp_track 
11ov al 1 mcnt 

flµ_trackl 
s1.11> 11cnt,al 

mov track_mcnt 1 al 

11ov ah,al 
xor al,al 
shl ah 1 1 
p1.1sh ax 

11ov ax 9 dma_seg 
11ov bx 1 dma_otf 
call comp_dm<t 
!'lot ax 

pop bx 
cmp ax.bx 
jb flp_end_64K 

hip flp_pg_ok 

flp_end_61ti<: 

11ov al1al'I 

;kee., I_rrctc froi;i ttJrnin,i off motorL----------------' 
:max sectors - st~rtin~ sect3r = 
;sectors left on track 

;multi sector count is byte vari~ole 
;sectors left on track, se~tors 

;requ~sted 

;transfer to end of track 
;transfer to before end of track 

;AL = ~ 59ctors to R/W on this 
; iteraticrn 
Hhroui.h r'Li>_ro, 
;sectors to R/W on current track 

~check for 64K p~ge uvErlJ~ 
;shl al,B (* 2S6) 

;* 512 
:how manv Dytes to R/W on cur trk 

;compute new 20 blt n~~ aaar 

;returns AX = low 16 bits af 20 bit adr 
:how many bytes left in tnls 64K Paue 

;BX=bytes to R/~ on current track 
:uoes this transfer fit in 64K PJ~a 

:read to end of 6'tK µage ~nd thPn 
;read s~a~ning sector loc~lly 
;how many sectors fit in this p4ge 1 



- - -
CP/H A5Hb6 l.t SOURCE; XIOS.~d6 

3652 
36B 
.>65 't 
36.!>~ 

36!>6 
.i657 
J 6!111 
J6j9 
3660 
3661 
3662 
3663 
J66't 
3665 
3666 
.i667 
J668 
3669 
.>610 
3611 
3612 
J613 
J6H 
36/5 
3616 
J677 
3618 
3679 
J680 
36111 
3682 
3683 
361l't 
361l5 
3686 
.i687 
3688 
3689 
.i690 
36 '.II 
3692 
369.i 
369't 
3695 
3696 
3697 
36911 
3699 
.>700 
HUI 
3102 
J70J 
370't 

lA56 
1A511 
IA5A 
JA5L 

l>l5t 
IA61 
1A65 
1A61:1 
1 A6A 

l 1160 
l A6F 
Ull 
!Al~ 

1 AH 
lAl'J 

1A7C 
1A7F 
lABl 
1A84 

1 AB'J 
lABB 
!ASE 
1A91 
1A9't 
1A99 
1A9C 
1A9E 
lAA't 

lAAl 
lAAC 
IAllF 
lABI 

lABB 
IABO 
lABF 
J.\C2 
1AC5 
1AC9 
lACC 
lACI: 
lAOl 

32E't 
0 l E 'J 
85Cll 
741 E 

~21.tlC 

2806A21C 
E8BOOO 
H03 
t99AO!l 

33Cll 
AOAllC 
01460A 
86EO 
oou 
014606 

BBA91C 
8COB 
E8fl900 
803EA01C66 

HlC 
887606 
8FA91C 
061E07 
llB't!.088E08 
890001 
F3A5 
0 72 E 8 E IE 06 OC 
897606 

C606Al lC:Ol 
E81600 
7556 
ff430AFEOEA2 
lC 

803EAOIC66 
7513 
8B1E06 
BEA9 JC 
068E't608 
89llll01 
F3A5 
891E 06 
01 

t.\ 7L 

IBOO 

lA/17 

ld25 
IB07 

1A'J£ 

~xample CCP/M-u6 XIO~ 

Kor ah,an 
shr 21x1l 
test <IAt ax 
j z flp_rwloc.:.11 

;~;yt~s },!ft in 64K ~>~:J~ 

ldivided t>; ~1? 

lif O, nu Sdctors fit 
ii n th~ r.~ st or l his b 4 ~: ~ 1 ·; ~ 

is.~ctor> tliat fit in en<.J '>'11'. PdJ~ 

itrack_mcnt 4lways > ,L 
mov num_so.!c, ~I 
suD track_mcnt,31 
call flp_phys_io 
jz flp_end64k_ak 

ire4d/wr1te them, ON\ blr~~ty conp~ted 

flp_rwlocal: 

flp_local: 

jmp f lp_r~t izero fl&1 is rnset for error return 

xor a11 1 ax 
mov al,num_sec 
<tdd :oector,ax 
xchg an,al 
shl ahtl 
add dma_otf,a11 

:cornr•ute ~ew OMft offs,,t 
;still o~ tha sdQe tr1c~ 

ishl ax 1 d C• 2~6) 
i• bytes_p,,r_seclor (~1~) 
;64K wr"tp aroufld Js lP..nl 

;read into XIOS d&t~ s~gm~,t 
;the SIJanning 

mov Dx 1 offset local_buf isector 
mov a111ds ;computa ~O bit loc<il IJ."lt . ..adoJr 
call comp_dma 
cmp flp_r~_co~mand,fJc_read_cmd 

je flp_local 
111ov sl,dma_off 
mov di,offset lor.al_buf 
push es I push ds I pop es 
mov ax,dma_sag I mov ds 1 ax 
mov cx,bytes_Per_sector/2 
rep movsw 
pop es I mov ds,sysdat 
IDOV d111<1_offt si 

mov num_sec1l 
call flp_phys_io 
jnz flp_re t 

;reading ar .riting ? 

;get the sector to write frow loc~l 

ibuffer 

;update OHi offset 

;read/write one se~tor 
;xros data cannot span 64K ~4Qe 

;return error 
inc sector I dee track_mcnt 

cmp flp_r~_command,fdc_read_cmd 

jne flp_local_dona ;readinJ or writin1 1 
mov dltd~a_off imove the sector to user·s area 
mov si,offset local_buf iif reading 
Push es I ruov es,dma_seo 
mov cx 1 bytes_per_sector/2 
rep movsw 
111ov dma_off1di ;update ~MA offset 
pop es 
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CP/H ASHll6 1.1 SOURCt:: XIOS.Ad6 

H05 
3106 
3101 
37011 
3709 
3710 
Hll 
3712 
HB 
:nu 
3715 
3716 
3717 
3716 
3119 
:lllO 
3121 
3722 
37l3 
31 l't 
37l5 
3U6 
3121 
3728 
.J7l9 
H30 
3731 
3732 
37.U 
J7H 
3735 
3736 
J131 
3738 
3739 
3HO 
HH 
3742 
37't3 
374't 
3H5 
J 1't6 
37H 
3H8 
.H't9 
37!>0 
37)1 
3752 
.J75J 
3154 
3755 
.H56 
31!> 1 

1AD2 ti1H608 
1 AD!> llBH 06 
lADli E83l00 

lA!lB AOA21C 
!ADI: 84C07413 
1AE2 A21i11C 
lAE!> Ef!HOO 
IAEd 751) 
UEA 33CO 
hEl. 8A26AllC 
lAFO DOE4 
1AF2 OH606 

l4F!> 32CO 
1Af7 384!> OF 
lAFA HOS 
l;.FC FF460C 
lAFF CH60AOOOO 
lJO't f916FF 

1807 C606A71COO 
IBOC CJ 

moo IH0403CO 
1611 8Ac824f0 
1615 03C 3 
1617 80050080c50F 
1810 A3AHC 
1820 1182EA51C 
1624 C3 

I oO'l 

lAF!> 

1 B;> !> 
J!J07 

1807 

lA If) 

fx3mple CCP/M-8& XiOS 

fl;.i_local_Jone: 
moll ax,Jmq_S~J 

moll l>x,dm<o_off 
call comi.._:J::i; 

flp_i;g_ok: 
ao11 al 1 track_mcnt 
test altdl I j z nxt_trdck 

!DOI/ num_sec 1 al 
ca 11 f lp_phy s_io 
j nz flp_ret 

KOr aK1 dX 
IDOi/ 4h 1 num_sec 
shl 11h1l 
add dma_offtdX 

nxt_track: 
KOr al1<tl 
Clllp 11cnt1al 
jz flp_ret 

inc track 
RIO II sector,O 
jmp flp_io 

flp_ret: 
lllOll disk_busy 1 fdlse 
rel 

;cumplJl~~ n..:~·~ ~f) tit i)·~1 .. ...:.·:l ... 1r 
lior next ~DC reid/wri~~ 

;reJJ will not cross 64~ Joun19ry 
;could be 0 if ~a jy~t rctd locally 

;rea~ the rest from this trJck 
;OMA is already CO•pUt~d 
:return err~r, zero flaJ reset 

>shl num_sec 1 8 (* £5~) 

: * 512 

;sucessful return uith z~r~ fla1 on 

;more IO lo do on next tr~ck 

comp_dma: ;Compute 20 bit address from offset, segment 
;--------

entry: AX 
BX 

exit: AK 

seyment 
offset 
low 16 bi ts 

CH hi;hest 4 bits of <1ddress, always less theci 16 -
no megabyte hrap around 

fha XIUS v<1riabl<os OHl\_LOW16 and OllA_HIGii4 <1r.i 
set by tnfs routine. These varlaDles ar~ tr5nSfdrreo 
to the floµpy dist controller by the routine JMA_S~T_UP. 

aow cl,4 I rol ax,cl 
ao11 ch,al I and al,OtOh 
add ax,bx 
adc ch,O I and ch,~fn 
mo11 dma_low16,ax 
aov dma_high41ch 
rel 

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

:make paragraphs into byt3s 
>save hiyh 4 oils, 0 lo~ 4 ~its 
:add byte offset 
:add fn lne c~rry, page i:> less than 
;16 

-

P .. Gi 74 
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C~/K ASKd6 1.1 SOURCE: XIOS.AJ6 

J758 
37)'J 
.H60 
3761 
3762 
376J 
316't 
3165 
3766 
3161 
37611 
3769 
3170 
3711 
3112 
j1Jj 

H l't 
317!> 
3116 
3111 
3118 
J119 
3180 
3181 
:Hiil 
31113 
Hll't 
J185 
31116 
311:11 
31118 
37119 
H'JO 
3791 
J192 
37'H 
37'.H 
3795 
3196 
3797 
H'Jll 
J799 
3800 
3801 
J802 
J803 
380't 
J805 
3806 
3807 
J808 
3809 
3810 

1825 
ltl2A 
lli2f 
16H 
ldJ9 
163C 

lb'tl 

1H6 
lli't'J 
lHC 
16'tf 
ld51 
lli55 
lli57 
lil5A 
IB5c 
11.160 

1062 

1863 
1668 
l86A 
1860 
lli6f 
1673 
1875 
1 ti71 
1B79 
1B7C 
187f 
1882 
1B83 
ld88 
1B8A 
1880 

C6068flC02 
C60C.901C08 
C606911CLA 
L.606 '12 lCfF 
E82700 
C606881COA 

C606311C05 

t86600 
l8AOOO 
E8C600 
Hll 
fcOEiHlC 
75EF 
1:83900 
FEOE881C 
15£ l 
OCOl 

C3 

C6 O!> A81CfF 
{)010 
8AHOf 
DZEO 
8A26A61C 
8'tED 
7518 
ococ 
OA't60E 
A2A61C 
8AF203 
EE 
803EA01C66 
HOB 
BA0700 
8180 

1863 

IBAf 
lllfC 
IC15 
lri62 

llH6 
IBH 

lB'tl 

tan 

1c9l 

- - -
£K3mpla CCPIM-06 XiOS 

entry: num_s'!C ~ n1g,!;,r or s~ctors to rc~-1 in Ud:. 
opar~tion 

Jisk pJr•w~ters on tha stdck 
eKlt: zarofLlJ'.i•'lifok 

Perform ~hysical Jctions to re~dlwrite floppy uiskette 

mov a_a_number 1r_uvtes 
mov d_a_eot1r_sectors 
aov J_a_~pl,r_J~~ 

mov d_d_dtl,r_Jtl 
call motor_ort 
•ov recals,recal_max 

recal_loop: 
mov retries,retri_~ax 

retry_loDp: 
call seek 
call d11a_setup 
call fdc_read_write 
jz phys_ret 

dee retries 
Jnz retry_loop 

call recal 
dee recals 
jnz recal_loDp 

or al,1 
phys_ret: 

ret 

motor_on: 
;--------

entry: nDne 
eKlt: none 

rurn on the motor if it is off. 

mov motor_off_counter,Offh 
llOV al,010h 
•ov cl,drive 
shl dl 9 cl 
•ov ah,motor_flags 
test ah,al 

;m4ke sure motor is on 

ilf errors 
;attem.,t retri~s 

Hf retrl~s L.1fl 
;recalabr~te the drive 

iJlve up and return error 

iset for f_TlCK timPOJt 
;pick up l bit for motor a 
;fetch the binar~ drive code 
imake it ~ bit for motor x 
;fetch the motor ~its 
icheck tD see if its on 

jnz motor_on_done iyes then leap 
or al 1 fdc_on ;mask in the n~ reset.ena~le 

DI' al,drive i;nask in the Jrive 
•ov motor_flaqs.Jl ;save for later 
111ov dx,fdc_port ;point to the purl nLJr.llJer 
out dx 1 al ;select ~ motor on 
cmp flp_rw_comm~nd,fdc_r9ad_cmd 
je motor_on_done 

aov dKtlicks_per_second/8 
mov cl,p_delJy 

;wait for motor on 118 s1conu 
iwhen writing 
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CP/M ASM86 1.1 SOURCE: •IOS.~86 

3!Hl 
J81l 
3tH3 
38U 
3815 
J816 
3817 
3818 
::Ull9 
3H20 
3821 
3822 
38LJ 
38H 
3825 
J8l6 
3821 
3828 
3829 
J8.:W 
3831 
J83l 
J8JJ 
3834 
3835 
3836 
3837 
38311 
383'1 
3840 
3841 
3842 
J84J 
38't4 
3845 
38't6 
J8H 
384li 
J849 
3850 
3851 
3852 
3853 
J854 
3li55 
1856 
3857 
3858 
385'1 
3860 
3861 
3862 
3863 

lti8f t8[)Ff0 

1692 CJ 

1893 C606891C02 
1B911 C6066A 1C07 
1890 8M60£ 
taAO A28B1C 
ldAJ t:8A700 
11lA6 bAD400 
16A9 E8C3f0 

lllAC E98800 

lHAf C6D!»691C03 
1684 C6066AlCOf 
JilB9 32Ja 
1 llB6 8BHOC 

lBBt 881E8D1C 
ltlC2 02i>S 
1BC4 0208 
18C6 A28 C lC 

0C7l 

1C4D 

0L6r 

l C.3 7 

c1ll supl f 

KOr CK1CX 
: m_&i<t it: 

loop m_wait 

mo tor _oh_don e: 
ret 

recal: 
;-----

entry: none 
axtt: none 

lWhen initially d!~U~Jin1 
;do not use th~ ~-J~L~V (~nclion 
;until i_TfCK is i•Dlementedl 
;use a deJ~y loop like this. 
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~ove the head to home on the selected disk drive. SER.# ______ _ 

re_ end: 

seek: 
;----

side_ok: 

mov dtsk_arguments 1 2 
mov d_a_command,fdc_recal_cmd 
•Ov al,drive 
mov d_~_drlve 1 al 
call fdc_command_put 
mov dx1fdc_fla!J 
call 1111Jitflau 

j•P sense_lnterrupt 
;rel 

; specify numt..er of arJ"'"~nt~---------------..J 

;get currant disk 
lset up lhP co~~dnd Dloc~ 

;go send the command t>locc 

;requirdd after RECAL com~dnO 

entry: TRACK to seek to on the stack relative to B? 
eKlt: none 

aov disk_arguments,3 
moY d_a_command 1 fdc_~eek_cmd 
xor bl,bl 
moy aK 1 track 

CMP al140 
jb side_ok 

moY bl. I 
aov ah,79 
sub ah1al 
xchg ah1al 

11ov d_a_hear1,bl 
add bl.bl 
add bl1bl 
aov d_a_cylinder,al 

;reQuesl 3 byt~ command transfer 

;select head 0 
;get track off stack 

icode for double sided dis<~ltes 
;~ould yo h~re ••• 
ltest for off side I 
iif single sided then done 
:else specify head l 
;comµute track on second si~e 

; set up the head 
;n1ultiply t>y ? 
; multiply by 4 
; set up the trEick m.1m'> er 



-
C~/H ASM66 1.1 SJURCE: XTOS.•d6 

J66't 
366~ 

3866 
3861 
3866 
3869 
3810 
3811 
3872 
3813 
36H 
3815 
3876 
J8H 
3818 
JIH9 
3880 
3861 
3662 
3883 
386't 
3885 
38116 
3661 
31l68 
3889 
J890 
3891 
3892 
36'H 
J89't 
369~ 

3896 
J697 
3898 
389') 
J90U 
3901 
3902 
3903 
390't 
3905 
J9U6 
3907 
3908 
H09 
3910 
3911 
3912 
3913 
39H 
3915 
3916 

ldC9 OAHOE 
ltlCC: d81Edf\1C 
1600 8BH>0A 
1603 40 
1804 A29ElC 
lil07 0206.\JlC 
l1j06 HCtl 
lt!OO A2901C 
1620 c86AOO 
IBE3 6A0400 
li1E6 f:886FO 

l8E9 t9~800 

ldcC c60C 

18H AO'Ji'lC 
lJFl t60iJ 
18F3 AUHC 
lBFb E604 
llifll 8AC4 
lilFA E6D4 
IBH AOA51C 
ltiff E6!U 
lCOl BCO 
1(; 03 8A26AJ JC 
1C01 DOE4 
1C09 48 
ICOA E605 
lCOC 8AC4 
lCOt: £:605 
lClO d002 
lCl.2 E60A 
!CH CJ 

1 C4t1 

OC6F 

ICH 

- -
lxdmple CCP/l-116 Xll~ 

st_end: 

or bl,drive 
111011 d_a_drive,Ll 
lllOV ax, sector 
inc ax 
mov d_a_record,Q1 
add 'll 1 n .. u1_sec 
dee <11 
111ov d_a_eot,al 
call fdc_coM~end_~ut 
11011 dx 1 fdc_fla\J 
call waitfla>J 

jmp sense_interrupl 
:rel 

d111a_setup: 
·---------

- - -
;~it;:; li1l .Jr:: ~4riv1~ nut.i:'-~" 

;sdt up disk numcrr 
; ~et sector v fr :>t,J~~ 

; increr1l•!nt it 
iand s~t lt up 
; comyute nt~ ... ~lld ot tri~Ck 

;put last spctor in p~rems 
;send lhL co~mbnj ~loc~ 

;wait tor fOC interru~t 

;required after SEEK com~and 

entry: OMA_HOOE_SJOKl~Et OHA_L0~16t OHA_~IbH4 set u~ 

.... 

COPYRIGHT 6 1981. }98?. l'?BJ
DI(,. L,L tltSC:;HCrl 
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e1d t: none 

Set the OMA devic~ up tor a readl.rite oper~tion. 

SER.# _____ _ 

rhe current OHA command word must in OMA_MODE_STORAGl. 
D~A_LOW16 and OMA_11JGH4 are the twenty l>it startinu ·ld'1r .. ss. 
rhe read/write operation cannot cross a physic<ll 64K boun11ry. 

out dma_ct>pf.al ;reset Hae byte pointer 

llQV al 1 dma_mode_storaue ;get the 1aode uyte 
out dma_mo de_ re ·1t al lset the node 
aov <tx1dma_lowl6 ;low 16 ops of 20 bit O•H ilddress 
out dma_c2_aodress,al isen<J lo,. 8 IJ its 
aov <1l1ah 
out dma_c2_address 1 al ; send neJ<t 8 bits 
mov al 1 dma_high4 ; high 4 bits ot 20 hit o~. I\. a .JJress 
out dma_page_fdc,al 
xor a JC 1ax 
DOV ah,num_sec ;shl num_sec,13 (* 256) 
shl ah•l ;*'.>12 
dee ax ;o r"lat l11e 
out d11a_c2_count 1 al ;set UP the 1 ow byte 
aov al 1 ah ;get the low byte 
out d11a_c2_count,al ;and the hi;Jh byte 
110 v alodma_bmsk_fdc : Yet the i>inury channel rn ask 
out dma_omsk_reg,al i'?nable the disk ch<1nnel 
ret 

fdc_read_,.rite: 
;--------------

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

exit: ~ero flag set if successful 



L~IH ASH86 1.1 SJURCt: xras.~86 fKdm~le CC~IM-86 X!J5 

3917 
3911J 
3919 
J9LO 
H21 
3922 
3923 
j 92 't 
3925 
39l6 
3921 
39L8 
3929 
3930 
3931 
3932 
J9J3 
39H 
3935 
J9J6 
3931 
39311 
3939 
3940 
3941 
39't2 
J9H 
J94ft 
39H 
'1946 
3941 
3948 
3949 
3950 
3951 
3952 
3953 
39H 
3955 
3956 
3951 
39511 

·395.9 
3960 
3961 
3962 
39U 
396't 
396"> 
3966 
J9o7 
3968 
J969 

lCl!> C606891C09 
I Cl A AOAOlC 
lCtO A281\1C 
1C20 E821\00 
1C23 61\!HOO 
1L26 c845FO 
IC29 C60693lC07 
1C2t E8HOO 
H31 f606941C:CO 
IC36 C3 

lCH C605891C01 
H3C C5058111C08 
tt.41 [;80900 
1C44 C606931C02 
1C49 E81900 
1C4t. C3 

1C4D BAF403 
1C50 BE891C 
H .. 53 fC 
1C54 AC 
1C55 BllCB 
1C57 2AEfl 

1C59 EC 
1C5A Ail80 
1C5C 14F6 
1C5E 42 
1C5F AC 
1C60 EE 
1C61 4A 
1C62 1:2F5 

1C40 

1C65 

H..40 

1C6'.i 

5end read or ~rtt~ co~gdnd tu A27? fOC 

mov disk_ar~uwents,9 

mov al1flp_rw_corum~nJ 

uov d_a_comm3nd,~l 
call fdc_comm~nd_p~t 
mov dK 1 fdc_fl<>J 
call wailflag 
mov disk_results,7 
call fdc_stalus_;et 
test d_r_stO,OCOH 
rel 

sense_lnterrupt: 

:---------------

;9 byte cow~~nd tor redd ur arite 
;~et reild or writ~ commdnj 
;put it in th~ Lu~~~nJ ~trin~ 

:sen~ the co~~~n1 le th~ F0C 

;.,~i• foli fD.~ int~rruµt 

;1 byte result trJnsfer 
;get the result Dyles 
;test status reqist<:r 0 
;return zero fla~ set on success 

Sense interrupt commana on the FUC. It is calleu 
after a recal or a seek to test for seek complete. 

mov disk_arguments,l 
aov d_a_command,fdc_st_cmd 
call fdc_command_put 
mov disk_results12 
call fdc_status_Jet 
rel 

fdc_commanJ_put: 

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

ionly one byte of command 
:sense interrupt comnm~nd 
;send the command to the FJC 
;2 bytes are returneu 
;get tha 2 result bytes 

entry: UISK_ARGUMtNJ array set up 
exit: none 

Send the command block In the OISK_ARGUMf~TS table to 
the 8272 FOC. 
The number of com~ands to ~rite to the FDC is the 
first item tn the table. 

mov dxtfdc_sli1t 
mov s{,offsel dlsk_arguments 
cld 

ipoint to the i/o port 
ipotnt to the tabl~ of arguments 
imake sure ~e yo for~3rd 

COPYRIGllT © 1981, 1982, 1983 
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SER.# ______ _ 

lodsb 
11ov cl, al 
suo ch, ch 

;get the length of tne argum~nts table 
;get it Into the count reJlsler 

fdc_command_loop: 
in al,dK 
test al1fdc_ready 

1C59 jz fac_conmano_loop 
inc dx 
lodsb 
out d•eal 
dee dx 

1C59 loop f dc_command_loop 

izero the high byte 

;get the current control ~~ta 
;if not ok to send n~xt ~yte 

;then loop waiting 
;point at the dat~ port 
:else get the byte to sen1 
isend it 
;point uack at the statu- ~ort 

;if not last byte than li3~ 



- -
L~/M ASM86 1.1 SOUMCE~ XIJS.A86 

J9/0 
3971 
Hl'Z 
.J9B 
J9/4 
3975 
J'll6 
J'Jll 
3 97 8 
3919 
J980 
J9tll 
39112 
.J9tl.J 
j 91l't 
J9tl5 
39tl6 
19117 
191111 
.J98'1 
3990 
J'l'll 
3992 
3993 
399't 
3995 
.J9'J6 
3991 
3998 
.J999 
'tOOO 
'tOOl 
'tOOl 
't003 
'tOO't 
't005 
't006 
't007 
ltOOU 
't009 
.. 010 
'tOll 
'tOll 
"013 
'tOH 
't015 
't016 
'tOll 
'tOlll 
"0 l '1 
... 020 
'ltOll 
<\Ol2 

1 C64 C3 

1C6~ 06 
1C66 dAF403 
1C69 BCDB 
1C66 BECO 
1C60 BF'HlC 
1C70 fC 
1C11 8AOE931C 
1C7!l 2AEI> 

lC11 cc 
1C711 A88() 
lC7A 1'tF8 
1C1C 42 
1C70 EC 
1C7E: AA 
1C7f 'tA 
lCBO E2F5 
1L82 07 
lCBJ C3 

lC84 32CD 
H86 C3 

1C77 

lC77 

- - - -
cxa~ple CC~/H-86 Xll~ 

ret 

frlc_st<1tus_11et: 
;--------------

entry: numb~r of results in Jst ovte of )JSK_1H:Slll T> drr""v 
exit: none 

Get the status information from the H272 
FOC and place them in lht! t~ble at OlSK_~~S~LTS. 
rhe first l>yte in lht! taole is the numbl!r of results 
to read from the FOC 

push es 
mov dKtfdc_stat 
.11ov aKtd:> 
aov es,ax 
mov ditoffset disk_results ~ 1 
cld 

;save UOA 
ipoint at the stutus port 
iget our d1ta segment 
;into the eKtra seg~ent 
ipoint to ~here to put the Jdlu 

;make sure we go forward 

-

aov cl,disk_results 
sul> ch 1 ch 

;fetch the number of eKPt!cled results 
izero the high byte 

fdc_status_loop: 
in al,dx 
test al,f dc_ready 
jz f dc_status_loop 

inc dx 
in al ••b 
stosb 
dee dx 

i~et the current control ~vte 

;if not ok to read ne~t byte 
ithen loop waiting 
;point at the d~ta port 
iget the !lyte 

- - -

COPYRIGHT© 1981. 1982, 1983 
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P. 0. BOX 579 
PACIFIC GROVE, CA 93950 loop fdc_status_loop 

pop es 
ret 

iput it in the stru~ture 
;point b~ck at the status ~ort 

iif not last then loop 
irestore UJA 
;else r-eturn 

SER.# ______ _ 

1.0_FLUSHllUf 
;• * 
i•••····································································· 
•=========== 
io_flushbut: 
•===:::::======= 

entry: 
l!xit: 

iFlush Buffer 

~one 

AL OOh if no error occurs 
Olh if error occurs 
02h if read/only disk 

kLL SEG~t~f REGYSTLRS PRLSERVED: 
CS,OS,ES,SS must be preserve<l though call 

KOi" al ,al 
ret 

;no need to flush buffer with 
;no ~locking/deblockinM in XIOS 



CP/H ASMd6 1.1 SJURCc: XlJS.~dt 

40LJ 
4 024 
't025 
4026 
't0L1 
4028 
4029 
40.:W 
40Jl 
4032 
40H 

· 40H 
4035 
't036 
4031 
4038 
4039 
40't0 
'tO'tl 
4042 
40H 
'tOH 
4045 
't046 
40H 
40'tll 
40't9 
4050 
4051 
4052 
40H 
'tOH 
't055 
lt056 
4057 
't058 
4059 
't060 
4061 
4062 
406J 
4064 
4065 
't066 
4061 
40611 
4069 
407U 
4011 
4012 
40H 
4014 
'tO 15 

lCBl 

0005 
OOOA 

1L81 00 
lCBll 00 

JCB9 00 
JC6A 00 
JL66 00 
1C8C 00 
lCSO 00 
ILSE 00 
lCBr 02 
1C91l 06 
lC9J 2A 
1C92 ff 

1C93 00 
1C94 00 
JC95 00 
1L96 00 
1C97 on 
1C9ll 00 
lt:99 00 
1C9A 00 

1C9B 00 
1(;9(; 00 
1C90 00 
1 (;9t: 00 

1C9r 't6 
lC.lO 66 

IL Al 01 

LxdmPle CCP/M-86 XllS 

i*•*********************************.**************y****~·~*******~****** •* ~ i* llisk I/U [)dt,1 * 
•• • 
'**********************************~************~***•******************** 

SU 1 equ offset $ 

DSEG 
ORG SLl 1 

re trv_ma11 equ 
recal_maK equ 
retries db 

~ 

10 
0 

COPYRiGIH © 1981.1982, 1983 
DIGiTAL RESEARCH 

recals di> 0 

fhe follo.,.in\I t<0bles dr'! usl!<l to issue co,uioinds to 1 

and read results from the 11272 f~C. The first entry 
in each table is the number of bytes to send or raceiv~ 
fr<>• the d<!vice 

di sk_arq.,11ents db 0 ;nu mo er of argl.lrr.ents lo 
d_a_command di> 0 ;commflnd read/i;ri te 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

.>cn,1 

d_a_drive db 0 i<lrive sel<:ict I. he·1,1 select 
d_a_cvlinder d:i u ;cv linoer to reau/wri te 
d_a_head di> 0 iheaJ 
d_.J_record db 0 ; sector 
d_a_number db 2 ; magic nt.tmi:>er for ~12 b11 test s~ctor 
a_a_eot db sectors_per_trac~ ; end of track sector num:>er 
d_a_gpl db 02.ih ;inter sector gci;> length 
d_.s_dll db Offh :data length 

disk_results db 0 inurnoer of byto>.s to read 
d_r_stO db 0 ;status l:lyl e 0 
d_r_stl db 0 :status byte l 
d r st2 db 0 ; status b;rte 2 
d_r_cylinder db 0 ; cylinder ><e are on now 
a_r_head di> 0 
o_r_record db 0 
d_r_number db a ; nu111uer of sectors re.:id 

f_<J_bytes ob 0 
t a sectors db 0 
f_a_gap db 0 
f _a_fil ler db 0 

dma_mode_storage db dma_ffiode_read_f dc ; curr~ht ) i1 ~ mode 
fl p_rw_ com;ii and t.ib fdc_read_cmd lrea'1ino or .. ri tin:J 1 

nL.11a_sec db flllilJI sectors to r e • -1 I .i r i t e 
;ill one call to FDC 

-- .... 



- - - - - - - -
C~/H ASHb6 1.1 SJU~C~: XTOS.lJ6 

4076 
4017 
40111 
407'J 
401l0 
401ll 
401l2 
401H 
401l't 
't Oil!> 
401l6 
401l7 
40118 
401l'.I 
4090 
40'H 
40<jz 
40'.13 
40'.l't 
4095 
40'.16 
4091 
40911 
'tO'J'J 
4100 
4101 
4102 
4103 
410't 
4105 
4106 
'tlOT 
41011 
'tl09 
4110 
4111 
4112 
4113 
'tll't 
411!> 
4116 
4111 
4118 
4119 
4120 
4121 
'tl22 
HLJ 
't 12't 
HZ!> 
4126 
4121 
4128 

H:!\2 

lCAJ 
l Cl\5 

1CA6 
1CA7 
1Cl\8 

ICA9 

ltl\9 
IEAB 
HllD 

11::65 

lt:BO 
HCl 
1EC3 

ltC'.I 
JCCB 
1HO 

1E05 

ltOO 
lt:El 
1H3 

1H9 
ll:EO 
JEFl 
JEF3 
ltf!i 
1£f1 
Hf9 
lt:fjj 

00 
00 
00 

C319 
C319 
000000000000 
0000 
000000000000 
0000 
00000000 
ll019 
000000000000 

131A 
13U 
000000000000 
0000 
000000000000 
0000 
00000000 
OOlA 
000000000000 

00000000 
00000000 
l51F 
fFFF 
FFFF 
1-FFi' 
fFFF 
FFFF 

tr4cJ.._mcnt 

dmd_lowlb 
am4_high4 

ro 

r ~• 
rb 

n-.41 ti -~~Ltor c.:0 1.1nt ut• 
C:..Jrr(~nt trd·:,.;. 
2~ ~it udlr~i3 st~r,~Jd 

P '°<LL: r; l 

m?tor_fl.~gs ab 0 ;14st state of tne ~otor oits 
J.i sk_busy C.:b f4lse 
motor_off _counter di> 0 ;time uut co~nt~r to 

;turn off motor 

Sector buffer used by reud/~rtte routines ~h!n req~astei 
multi sector l/O operation crosses 4 64K 04Je bound~ry. 

Jhis buffer cannot cross 64K p~ge bounoary on the I~~ PC. 

local_buf rb bytes_per_sector 

Ju II:> t<1ble for dis.: I/0 re<ld and wr.ite routines. 
Expand for hard Ji,.ks and other types of floj.)pies. 

read_tbl dw offset reao_sd_floppy 
dw offsi!t read_sd_f loppy 
dw o,o,o,o ;r.,o,E,F 

d,. o,o,o,o ;G,H1 l,J 

dw o,o ;K,L 
dw offset read_m_disk 
d.., o, o, 0 ;N,D1P 

write_tbl dw offset write_sJ_floppy 
d.., uffset write_sd_f loppy 
d ... o,o,o,o ;r.,O,E1F 

d ... o,o,o,o ;G 11-t,I 1 J 

d• o,o ;K,L 
dw offset write_m_disk 
dw o,o,o ;N,O,P 

;Floppy A: 
dph_A dw xl t0 1 0000h ;transluta tub le 

dw OOOOh10000h ; scratch area 
dw dpb_flp ; dsk pa rm block 
dw Offffh ;check 
dw Offfth ;ulloc vectors 
dw Offffh ; dir buff cntrl lJ lk 
dw Offffh ;dat<1 buff en tr l blk 
dw Offff11 ; hash t<11>l e segment 

;Floppy a: 

COPYRIGHT© 1931. 1982, 1~83 
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t~/H ASM86 1.1 S~URC~: XTU5.A86 

4 l 2'J 
4130 ll:FO 00000000 J1-1h_G dw xl tl,OOOuh ; tr.,nslatr: L.i:d,, 
4131 JfOl 00000000 d,. OOOOh, O'lDf10 ls..::r.;tch :""lre<..J 

4Ul lf 05 251F d .. dpb_flp ; dsk P<:l'lll b lQck 
'tl..U lf07 fFFF dw Offffh ich~ck 

41H lf09 ffrF dw Offhh ;ulluc vectors 
41J5 lfOd fFFF dw Offffh ; di r buff cntrl tJh. COPVRiGHT © 1981, 1982, 1983 
'tl36 lfOU fFFF dw Offffh ; Ud ta buff cntrl 'l lk DIGITAL RESEARCH 4131 U·Of fFFF aw Of ff th ; htJ !'.i h tc.:b.le segru~nt 

41Jll P. 0. BOX 579 
4139 ifiuisk: PACIFIC GROVE I CA 93950 'tHO lfll 00000000 Oph_M dw OtlOOh, OOllflh ; tr;;nslat~ tub le 
't l 'tl lf 15 00000000 dw 0000h 1 OOOOh ; scr;itch urea SER.# 
'tl 't2 lfl9 361F dw dPi>_m ;dsk Pi.lrm block 
4H3 lfl il 0000 dw 000(\h ichack 
'ti 4't lf-10 fFFF dw Offffh ;alloc vectors 
't l't !> lflf- fFFF dw Offfth ;dir buff cntr l blk 
4146 lf21 0000 dw 0 ; da t~ buff cntrl blk 
't14l lf23 0000 d1o1 0 ihJsh t<ible SE1ia1ent 
'* l't IJ 
'tl't 'J ill sk Purameter Blocks 
4150 
4151 ;For both floppy drives 
41!>2 IF25 0800 dpb_ tl p d1o1 8 ; sectors per track 
4153 lf 27 03 db 3 iblock shift 
41!>4 lf21l 07 db 7 ;block milsk 
"155 lf29 00 al> 0 :extnt m;1s.k 

41;6 lf2A 9300 dw 155 ; disk size in lk blocks 
4157 '; l es.s off set track(s) 
41~11 lf2C 3FOO dlol 63 ;oirectory max 
4159 lf2t: co db HOOOOOOb ;allocO 
4160 lf2f 00 db 0 ;allocl 
4161 lf30 1000 d1o1 16 :check size 
4162 lf3Z 0100 01o1 1 ;offset 
4163 1"34 02 db 2 ;phys sec shift 
4164 lf3; 03 db j ; phys sec mask 
4165 
4166 ;For Md i sk: 
4167 lf36 0800 dpb_K dw 8 ; sectors per traclc: 
4168 lf 31l 03 db j ;block shift 
4169 lf39 07 db 1 ;block mask 
H70 lf3A 00 di> 0 ; ext n t mJsk 
'ti 11 lf36 BFOO Jpb_m_OSlll dw 191 ;max disk size ill lk blocks 
4172 ;less offset track(s) 
'tl H ;r<iset set by ItHT: after mem'>rll test, 
'ti 14 ; Set max here so GtNC(P.~ 

4115 ; cun resarve the Hlocation Vector 
4116 lf30 3FOO dlol 63 ; directory ffi<:IX 

4117 lf 3F co di> llOOOOOOl> •al loco 
4178 lHO 00 db 0 ;1.1llocl 
'tl l'J lf41 0000 dw 0 ; check size 
4180 lf43 0000 d1o1 0 ;offset 
H81 1H5 00 db 0 ;phys sec shift 

.... 



- -
CP/M ASH86 I. I SOURCI': XlOS .AJ6 [xamµle 

"182 
't]IJj lf46 00 
'tlll't 
'tl ll5 0000 xl tO eq..i 
'tl llt. 0000 xlt 1 eq" 
4lb1 

CCP/."1-86 

db 

0 
xltO 

x .i. lj:. 

0 ; phys stc t.•ask 

;no translQt?. t~Dl~ 

;nu trun~latu t~~l~ 

- - - ...... 

cc D} M- X& 6. -0 \/. 2. 
coPYd1GHT ® 1981.1982.1983 

. DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, ... A 93950 

SER.# CC. -1 0 Lf 

- -



CP/K ASMb6 1.1 SOURCE: lIOS.nJ6 

4188 
"189 
4190 
41 'Jl 
4192 
419 j 
41H 
4195 
H'J6 
'tl 91 
41911 
4199 
't200 
4201 
4l0l 
4203 
4204 
4205 
4206 
4201 
4208 
4209 
4210 
4211 
4lll 
't213 
4214 
4215 
4216 
4211 
4218 
4219 
't220 
4221 
4lU. 
't223 
4224 
4225 
4U6 
4221 
4228 
't2L9 
't230 
42C!l 
4LJl 
't233 
4234 
423'> 
't236 
4231 
4238 
't2J9 
't240 

lf47 

lf41 fAFC 

lf49 06 

lf4A CD12 
IHC .5 0 
lf40 H07 
Jf4f &FF721 
lf52 6364 
1f54 f6F3 
lf 56 0430 
lf58 A4 
1F59 a A::~ 
lf5B J2E4 
lt'50 BJOll 
1F5F F6F3 
lf61 0430 
lf6J AA 
1F64 8AC~ 

Example CCP/~-86 x.a~ 

;•••····································································· ; ~ ~ 

i• XTOS Tniti-iliz;,tlon • 
P' * 
•**********************•••w••••••*****************•***'******•*•**•*'**** 

SllB 
CSEG 
ORG 

;==== 
;==== 
init: 
.----
;::.::; 

rhe follo~iny routine is used to initialize any required 
data ijre4S and alter any peripheral chip ~royram•in~ ~hen 
st~rt{ng up CCP/M-86. This code is called once from the 
SUPCERVISO~) atter callin~ the SUP has called the ~r1, 
RTH 1 Cl0 1 MEH 1 BOOS initialization routines an~ bafore tn~ 

SUP has created the RSP processes. 
Jhis code can be placed in an XIOS data area if the XIOS is 
8080 model (mixed cooe and data). Usually, ovcrlayin1 tne 
inttLalizatton code with a data ~rea is done after tne XlJ5 
nas been debuJ~ed. 

equ offset $ 

SUB 

cli I cld 

push es 

int mem_size_lnt 
push BK 
push ds 1 pop es 
mov di 1 offset si ,;n_mem 
mov bl,100 
dt v bl 
:tdd al,OJOh 
stosb 
111ov al.ah 
xor ah,ah 
1ao11 bltlO 
div bl 
itdd al,030h 
stosb 
mov al 1ah 

;arrive here from the JMP 
;at 0 in XIOS code se~ment 

;Supervisor restores OS 1 cS and int 
;224 after on TNIT c~ll 
; save the UOA 

:1et memory size in K bytes 
;save the memory size 
;ES=SYSllAT 
;fill in slan on messa~e 

;put in hundreds diqit 

;qet re;nainder 
:make sure ~e don"t ovcrtluw 

lput in tens digit 

COPYRIGHT© 1981, 1982, 1983 
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42'tl 
'tl'tl 
42't3 
4 2't4 
't245 
't2't6 
'tl'tl 
42't8 
4249 
42;0 
4251 
4252 
't2H 
'ti.'H 
't255 
4256 
'tl!:Jl 
4258 
4259 
't2b0 
't261 
4262 
4263 
4264 
4265 
4266 
't267 
't268 
't269 
4270 
't2ll 
4l1l 
4l13 
4274 
4l75 
4216 
4217 
't278 
'>219 
4280 
4281 
4282 
't283 
't2lj4 
't21i5 
4286 
42d7 
't2!HI 
4289 
4290 
o\291 
4292 
't2'H 

1F66 0430 
1F61i AA 
1F6'J 58 

lf 6A BIO'i 
1F6C D3f 0 
lf61: 8~CB 
lf70 8851\00 

lfH 8Bf 3 
lfl5 881F 
lfll 851)1} 
lf79 7421 
lflB 884702 
lflt: 034104 
lf81 3BC1 
1F83 76H 
lf 85 C7040000 
lf89 8BF 3 

lf8d 8BFil 
1F80 8BlF 
lf8f 85!)8 
lf91 7SF8 
lf93 AH BOO 
lf96 89365800 
lf 9A 8905 

lf9C 8AOOCO 

lf9C 

11'7 3 

1Hi3 

- -
£x~mpla CCP/M-db x,ns 

acid al,O.>Oh 
stost. 
pop a1< 

j p ~ t in 0 f) i! 5 G l ~l i t 
;restar~ m~mory st:~ in ~ Jylt!S 

rrim the ~emory Frae List to the actual ~emorv size. 
This code checks tne :iFL to he in th.; Doun<Js of 
the addrass founJ by th? J~r HtMJRY_~IZE c~ll. 

fhe first Memory Descriptor and all those followinJ 
HOs that represent partitions that extenJ past 
the end of memory, ar• pl~ced on the Memory n~scriptor 
~nused List. The O.S. uses NDs from the 
~DUL when memory i~ .allocated to processes. 

- -
PA Cc 8 5 

Jhis code can be ~xpan<ied to adjust the MJ_L~N~ru 
field of the MO that overlaps the end of aenorv, 
instea.:I of just µl .. ciny it on the MOIJL. anJ po t•!ntiall v 
wastln~ some memory. Ho~ever 1 ff the partitions 

-------~------.--
COPYR GHl ~ 19Sl 1982 1983 

are created by GtNCCPM with starting addr~sses 
that correspond to the RAM card options th~re is no 
waste. ~or t~e l~M PC, partitions start(ny 

lllGtlAl RESEl'~CH 
P.O. BCX 579 

f AClflC tjl{QVE, •. A 93953 
at 64K and every 32K houn~arv th~reafter will oe 
trimmed by tne followiny code with no wasted R~M. SER..;~--------

IUOV cl,6 
shl a>11cl 
111011 C><1ax 
mov bx 1offset •fl - md_lin~ 

next_111f i: 
llOV Si1b1< 
mov b>< 1 mJ_link[b><l 
test bx 1 bx 
jz 111fl_done 

next_m<lul: 

mfl_done: 

mov ax 1 ~d_stQrt[bxl 
add ax1md_len1thlbx] 
cmp dXtCX 
jbe next_mf l 

11ov md_link(si],0 
mov si 1bx 

mov di1bx 
mov bx 1 md_linkLb1<] 
test bx,bx 
jnz next_mdul 

mov ax1mdul 
mov mdul1si 
mov md_link[dil1ax 

lnltlalize the ~emory Oisk 

test_for_11Jisk: 
11011 dx,m_disk_seJment 

lmake nu~~er ct K into 
;number of para1raphs 

;save previous link 

;GtNCCPM sorts memory partitions 
;tn accendin~ oraar of stJrtin~ 

;paragraph. Assume memor~ is 
;contiguous from 0 on 1~~ P(. 
;AX=ena of partition, CY= 
:end of m"mory 
;termin-lte lffl 
;sqve beginninJ of severed list 
lrecycle ~Ds fro~ MFL 
:s<ive List link 
:to Memorv Oescriptor 
;unused List 
; look for end 
;s<1ve MiJUL list 
;Qtt<1ch trim~ed MOs to M0UL 
;re-attach original M)Ul t1 
;new end of ~DUL 

;DX is b3se of 6'tK M1isk s~Jm•nts 



CP/H ASMll6 t.I S1UPCL: YIOS.~~6 

4294 
't;.>9') 
4296 
42'H 
4298 
4299 
HOO 
4.iOl 
4302 
4303 
4304 
4305 
4306 
4.i07 
43011 
4309 
4310 
't311 
't312 
4313 
4314 
4315 
Hl6 
4311 
Hl 11 
4319 
43.!0 
4321 
4322 
43.!3 
'<324 
't325 
't326 
't327 
43211 
4329 
't330 
4331 
H32 
43.i.i 
't33't 
HH 
43J6 
't337 
4338 
4H9 
't340 
H'tl 
't3't2 
't 3'tl 
4344 
4H5 
4346 

lf9f IE 
lFAO 090300 

lfA3 llEC28FUA 
JFA7 ilEF ffF 
lfAA 88FE 
lf AC 88'):)AA 
lFAf 81iD8 
lfBl AB 
lfB2 AD 
JfB3 3SC3 
lf8'> 7512 
lfl\7 jl 
lfBll B8c5t5 
lfBll .HFF 
lfRD 890080 
lfCO f3A8 
lfC2 59 
1FC3 81C20010 
1FC7 tZDll 

lfC9 IF 
IFCA BlF'J03 
lfCD 7508 
lfCf C106300COOOO 
1FD5 tHl 

1F07 C606FC2100 
lt'OC 83F902 
lfOF 750E 
lFEl C7061F223634 
lfE7 C7063BIFJFOO 
lfED EB29 

lHF 83F901 
lff2 7513 
lff4 C6061E2231 
lff9 C7061F223238 
lfff C7063Blf7FOO 
2005 ERll 

2007 C60!.1E2231 
200C C70!.1F~23932 
2012 C7063BlfBFOO 

next64K: 

push ds 
mo11 ex, 3 

roo11 es 1 dx I roov Js,d~ 

IDOll st,OfffP.h 
roov di 1 si 
;nov ax 1 0ua551l 
mov bx,ax 
stosw 
lo:is .. 
cmp ax,hx 

lfCJ jne ro_test_done 
push ex 
111011 .ax10t5~5h 
xor di1di 
11011 cx 1 BOOOU 
rep stos .. 
i>OiJ ex 
add dx 1 1000H 

If~) loop next64k 

111_test_done: 
pop <IS 
cmp ex, 3 

lf01 jne m_exists 
11011 dpn_m_adr,o 

2018 jmps m_disk_done 

m_exists: 
11ov stgn_m_dtsk1cr 
cmp cx 1 2 

IFEF jne more_than_64K 
mov sign_md_sizel1'46• 
11ov dp~_m_ds~163 

2018 jmps 11disk_done 

more_than_!>4K: 
cmp cx1l 

2007 jne 11ore_than_llBK 
mov stgn_md_slzao,·1· 
111011 sign_md_sizel 1 '82' 
111011 dpb_m_ds~,127 

2018 jmps mdi:sk_done 

more_than_l28K: 

m_disk_done: 

mov :stgn_md_stzeOo'l' 
mov si~n_md_size1 1 'i9' 
mov dpb_m_dsm,191 
ijmps m_disk_don~ 

-

;,s:-..1vf~ SYSO;...f 
Wlt"y tt.re11 conti·Juo~J 61t,\ _...,~ ~":S 

;FS=DS=aclsk area 
;1~s·t worJ of 64~ SP~~~nt 

:oit pattorn to hritc 
;kee~ for compor~ 
;.,r.tte it 
:read it 

;not equdl-tnen no more men~rv 
;set H~isk to E5's, bldnk ~isk 
;parity of memory ~t COOOOrt is not 
;set by lDH PC NU~ 

i32K wor~s = 64K bytes 

;restore luoµ count 
;try next 64K 

:restore OS 
iif equal no mdisk 

iIO_SElDS( will retu~n 

ian error on ~disk select 

;print mdisk mess<1Je 
; select to wori<: 

i64 - low Dyle high byte stordqe 
;number of lK ulocks - J 

inumber of lK blocks - J 

Ht is 192K 

;low byte hiuh b1te 
;nu~ber ~f lK ~locks - 1 
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2018 BOBC 
201A E621 

Example ~Cr/H-86 X!OS 

lisk 1/0 I~itializ.tion 

i.niti3liLI? OPU H'.l'.ih fa.,l.e Se£;ro:ent tntry. 
Co~mented out slncJ w• let ~iNCC~M perform tnis 
initializ3tion. Use this code it you LuilJ 1 our o~n 

Huffer Control alacks, H3sn J3ble Se~ment, 4llor3tion 
and Check Sum V~ctors. 

:nov cx,16 
;tnithO: push ex 

;1nithl: 

dee cl 
call io_seldsk 
or bx1bx I jz initnl 

mov axo18[bx] 
or ax1ax l jz inithl 

DIOV Cl14 

shr 4x,cl 
!DOV dx 1 ds 
ddd ax,dx 
111ov 18[bxltak 

POP ex 
loop inithO 

;~et dis~ Par4~ header offset 
;t f not O, In. = OP ii 
;AX= IJtash fol llffs<>t 
; t t O , ·~ o ti~ sh Tb l 

ll:;sh f.> l Se1 

Initialize d~ta UCJ se~ment addresses 
all drives share the same set of d4t4 buffers 

xor cl1cl 
call lo_seldsk 
nov sit 16[bxl 

i 11011 si,[sil 
;tnitdl: 

mov <11e, lO[si] 
/DOii Cl14 
shr ax 1 cl 
11011 dx,ds 
add ax1dx 
11ov lO[sil1ax 
nov si, ll(siJ 
or si1si I jnz initdl 

end of disk init 

set_up_interrupts: 
mov al 1 10111100b 
out pic_odd_port,al 

1nov disk_argu~ents,3 

iget disK pard~ he~dar Jddr~ss 

iBX=DPH address for drive A: 
;Sl=datJ RCR root ad1ress 

iAX=uCR ~Jffer offset 

;AX=hC3 buffer sagra~nt 
~ Sl=11ext :!Cfi 
;o if ena of linkej list 

;enntle diskette, kevou~rd 1 
;timer interrrupt 
;and mask off the rest 

send specifv co~mdnd ta the 
FDC (Lntdl 8272 or NEC 75j) 

-

r---= j COfYRIGHT '1 19at d8?, 1!183 
.
1 

JIGtlAl RESEi'\r~CH 
t>. o. aux 579 

i f '(,;f1C bROVt, LA 939~J 
SER.' __ 

't341 
'tHll 
't34'J 
43':ill 
't3::>1 
'*352 
"35J 
't3:>4 
't355 
'*356 
4351 
43!1tl 
435'1 
436U 
4361 
H62 
4J6j 
't36't 
4365 
4366 
4361 
't3611 
't36'J 
4J1D 
'tHl 
431Z 
HH 
4314 
't315 
4316 
'*311 
't3 lll 
4379 
43110 
't3tH 
43t12 
't3tl3 
431H 
't]tl) 
43116 
43117 
Hllll 
4 3 B'J 
'tHO 
4391 
43'12 
43'J3 
43'14 
... 3'15 
43'J6 
4J97 
't 3'J ti 
4 3'.l 'J 

201C C606B91C03 
2021 C:6068AJC03 
2026 C6068tl1CDF 

11011 d_a_co11mand1fdc_spec_cmd 
111ov d_a_drive,Odfh step rate=3ITTs 1 he~d unlo~l=240ilis 

..... 



CP/H ASH66 1.1 SOUkCF: XIOS.A36 

HOU 
HUl 
't'tUl 
4't03 
HU 't 
't405 
4406 
't't07 
't408 
HO <J 
4410 
4411 
't'tl2 
HH 
44l't 
'tU5 
4416 
't4ll 
Hlll 
4"1 <J 

H.20 
4421 
't422 
4423 
't42't 
4425 
H26 
't427 
4428 
4'12':1 
't430 
44.H 
4432 
H33 
44H 
't4J5 
H36 
41dl 
44311 
H3<J 
4"40 
't 4't l 
4 HZ 
444~ 
4444 
't445 
4446 
'tH 7 
'tH8 
't449 
44!>0 
4451 
4452 

20211 
2030 

2033 
2036 
2038 
203A 

20JC 
20JE 
2040 
l04J 
2045 
2047 

2049 
2048 
2050 
2052 
2054 
l05b 
205'J 
2058 
2051: 
2061 
2063 
2065 
2068 
206A 
206C 
206F 
2011 

C6068CIC02 
l:Bl AFC I .:4 D 

BBAE40 
t640 
86EO 
E64 0 

BO(}[) 

£:643 
b83305 
E642 
B6EO 
£642 

33il2 
803E3COCFF 
7526 2078 
1E07 
BEDl 
llB0200 
8BCl3 
8f31l21 
1Ho0400 
F3it5 
881..B 
BEOCOO 
fJA5 
8RC3 
BE5000 
FJ.\5 
80Cfl 

mov d_a_cylinder.O~h 

call fJc_commqnJ_nut 

mov ax1ti~er_60_hz 

out timer_O_re~ 1 al 

xchg ah1.il 
out timer_O_rey,ul 

aov al.bell_cmd 

the.:JcJ lodd=2.·us, Dh,..i. iull...i.~ triit: 

;h;:all unlo~,d anJ heoJ loJJ timro:; 
; ~rP. me~nin~l ..-·~s en u'ini t lupp i e~ 
;where the h·~ad is loi<led 
:wn~n the ~otor is turneJ ~n 

;set up the bell frequenc~ 

;send the coffi~ana 

;get the constant 

COPYRIGHT© 1981, 1982, 1983 
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out timer_cmd_ruj1al 
mov Bx1tlmer_lOOO_hz 
out timer_2_re~ 1 al 
11chg ah111l 
out tlmer_2_reg,al 

SER.# ______ _ 

Paint the softw11re interrupt vectors. 

~hen debugging leave the single step, one oytet ae~uug~r a~J 
seri11l interrupt vectors pointin~ at 00fb6 and CP/H-86. 

fo debug CCP/~-86 under CP/H-86, OOTU6 or SI036 must be 
able to perform console input, console input status and 
console output throu1h the tP/H-Bb nios. 
This is usually dcco~plished by dTOS throuJh a sericil port. 
Often the BIOS routines AUXJN and AUXOUT, ~re used for 
serial device supp3rt. lf the B!OS supports the IOBIJE, 
it may be possible lo redirect the CP/H console to a 
serial port using the STAT transient. 

When debugging ts finished, all interrupts unused 
by the XI~S should be initialized in XIJS !NIT to 
point at the XIOS I_UN~XPECTEO interrupt handler routine. 

JC Or dx1dJC 
cmp debuih true ;debug flE!g: see H~ l\'ll:R 
jne no_ save 

push ds j pop es :t:S=SYSOtlT 
•OV ds,dx l '.lS=O 
lllOV bx12 ;count of 2 words 
llOV ext bx 
llOV dl 1offset lv_s.ive ilocal S<.!Vf: ar.-,a 
IAOV si,iv_sstep ; sinnle step interrupt 
rep movsw 
llOV cx,bx ;CX=.<'. 
JllOV sit iv _one_by t e ;one byte i'IT instruction 
rep movsw 
llOV cx,bx 
:aov si,iv_rs232 ;seri11l P<>I' t 
rep lllOVSW 

llOV cx,bx ~CX=2 

-



- - - -
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't45J 
't454 
4455 
't456 
4457 
't't51l 
4't5'1 
4460 
4461 
4462 
446.i 
't4b4 
4465 
4't66 
4467 
't'tbll 
"469 
't4 70 
"411 
4412 
447 j 
4414 
4475 
4476 
4411 
4478 
447':1 
4480 
Hill. 
4482 
·HIU 
4484 
44115 
4486 
Hill 
Hllll 
441l9 
H'IO 
't4'11 
44'J2 
449J 
't4\14 
4495 
4496 
44\11 
4498 
44\l'I 
4500 
't501 
't502 
45UJ 
't504 
't505 

2013 bfii40] 
2076 F3AS 

2018 8EiH 
207A 8EC2 
207C C70S00006AOF 
2082 8COE0200 
2086 J9FE01 
2oq9 BE0000Jf0400 
208f f 3i15 

2091 bB9FOC 
2094 A32000 
2097 B8B500 
209A A3£400 
2090 BBCOOi: 
2040 AHdOO 

20A3 2EBE1E060C 
20,~ii 803E3COCFF 
20AO 751F 

201\f SBC fl 
20Rl BE31l21 
2064 UF0400 
20!H f345 
2069 BllCB 
208tl llFOC 00 
20BI: f3A5 
20CO BBC~ 
20Cl BF5000 
20C!> F31\5 
20C7 SBCd 
20C9 bFtl403 
20CC f345 

20Ct: lE 
20Cf 07 

2000 BAB CO 3 
2003 B3C202 
2006 bOOS 
2008 EE 
2009 880010 

200C 48 
2000 75F::J 

20C.: 

200C 

c"~mple CCP/M-dS ~11S 

no_save: 

ino11 si.i11_deb•JJ 
r.?p mo11sw 

:no11 Js, d" 
mo11 es 1 JK 

;,~int all the int•]rru;)t ~d~tors 

lto µuint ,,t T_ll:<LA'?c.ClcJ: 
l i:S =flt 'l :i =!J 

:no11 word ptr .n,offset 
:no11 word ptr .2,cs 

i_u ne" p ect ed 

mo11 cx,255~2 

:no11 si,O I mo11 Ji 14 
rep mo11sw 

int_offsets: 
'11011 a1< 1offset i_tick 
111011 .i11_tick1aK 
111011 ax 1 Df fset i_keybo3rJ 
rao v .i11_lcey,aK 
ao11 ax.offset i_lliSk 
111011 .111_dtsk1'1x 

111011 dSt CS: SI/ Sdiat 
cmp deuug,true 
j n e no_restore 

mo11 cx,bK 
mov st 1 offs"'t i11_S·l11e 
mov ditoffset i11_s_step 
rep IAOllSW 
111011 ex, b;c 
mov di,offset i11_one_byte 
rep IDO II SW 
mo11 cx 1 bx 
18011 diooffset i11_rs232 
rep 1110\ISW 
mo11 CKtbll 
18011 di 1 offset i11_debJg 
rep 111011 SW 

no_restore: 
push ds 
pop es 

in it _pa ral le 1: 
JllOll dx13bch 
add d>1t2 
111011 .tloOilh 
C>Ut d>11al 
lllC>ll ax,IOOOh 

parallel_wait: 
dee ax 
jnz par<1llel_wai t 

;lnt~rruµt 112ctors us~J Jf XJJS 
;flS=U1lS=il 
;tick interrupt 

;in debu~ ~n11ironm8nt 1 

;OS=SYSOllT 1 ES=O 
tUX=2 
;local SHVA nre3 
lsin9le st~p interrupt 

;CX=L 
;one byte f~f instruction 

;CX=2 
;serial P>rt 

;debugg~r interrupt 

;ES=SYSOAT 

;ew parallel port 

;printer init oyte 

;del<iy count 

-
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4506 
4501 
4508 
4509 
4510 
'tHl 
't5ll 
45U 
HH 
Hl5 
4516 
't517 
4518 
451 'I 
't52U 
't521 
'tSLZ 
ft5B 
't5H 
4525 
ft5l6 
't521 
4528 
't5l'J 
'*530 
4531 
't532 
45H 
'tSH 
't535 
4536 
45.H 
4538 
't53'1 
4540 
4541 
4542 
45'd 
4544 
't5't5 
4546 
4541 
45't8 
4549 
4550 
4551 
4552 
4553 
45!>4 
't555 
4556 
't5H 
4558 

200f aOOG 
20El t:E 

20E2 IJA<Hu3 
20E5 llE2!l2l 
20EB b91000 
20Eo £821\00 

20EC 81H 6 380C 

20Fl 3?E'i 

20F4 8BF317 

20fl 895706 

20FA 5052 

20FC t:8E2FO 

lOfl- 5A56 
2101 B1C2FOOO 
2105 83C10E 
210tl FEC43A~6110C 
2101: 72El 

2110 BE5121 
2113 EBOEOI 
2116 07 
2111 FB 
2lltl CB 

2119 

llEl 

20F7 

222't 

Exam~le CCP/1-~6 XilS 

illOll al,OCh 
out dx, al 

set_up_vid•~o: 

mov d>< ,bw_card 
mov si 1 offs~t bw_t~hl~ 
mov cx 1 len~th bw_tdbla 
call vid.!D_init 

;printer strobe off 

;let tt1e vijco cni~~ ~ort 

iinitiali1"tio11 cu,;1.:i1n·.1s 
ihow mJnv comllid~ds 

;senJ co~.~anus to port 
;color ~oarj ts ~i~il1r 

Set up the virtu~l screen structures Cone ~er virtual console) 
and bl~nk their screAn SdVA areas. 

mo~ dx,genccpm_buf ;parqJraph ~dcress of nuffer 
;space allocated by Gc~CC~~. 
;this are1 is not part of th~ 

;CCPM.SYS file1 dnd is located 
i~ith G~hCCPH allocdteo di~k 
;datQ buffers &t the end 01 

ithe system i~~ge. 

xor ah1ah ;ex m screen wA arc initializing 
~and P&ram to erase_scre~n 

•OV bx,off set screen_structures 

init_screen_structures: 
aov ss_screen_se~[uxl 1 dx 

push ax I push ox 

lest ah 1 ah 
jz no_erase 

call erase_screen 
;no_erase: 

POP dx I POP ax 
add dx1Cscreen_siz•2 + 15)/16 
add bx,ss_len 
inc ah I cmp ah,nvcns 
jb init_screen_structures 

aov si 1 offset si :.n_on 
call print_msg 
pop es 
st l 
retf 

;----------
entry: OX video chip port 

;RA~ storaJe seu~ent for t~is virtual 
;console 
;save screen I 

;to keep the LOAO~~ ~essaJes, 
;don"l erase screen 0 

;scr<oen It 
;next virtual scre.,n stora~e area 
;next scr~~n_structure 
;do for each virtual consol~ 

;restore the U:)I\ 

iinitializ~iton uone 

SI tabl~ of commands to send to the port 
CX numter of commands to send 

exit: none 

Pt:iL 'J'l 

COPYRiGHT © 1981.1982, 1983 
DIGIT Al RE.SEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#--------



- -
CP/H ASHll6 1.1 S~URCt: XIOS.Ati6 

2119 32H 

2118 8AC3r'EC3 
2llf H42 
2121 ACEE 
2123 411 

-
vilJo;,o_init_t: 

~ov ~l,bl inc Ll 
out dxeal inc dx 
lods~ I out dx,~l 
de c dK I 

- - -
COPYRIGHT© 1981, 1982, 1983 

DIGIT Al RESEARCH 

't55'J 
4560 
4561 
"562 
4563 
4564 
4565 
4566 
4567 
4568 
4569 
4570 
4511 
4512 
451.i 
4514 
4575 
4576 
4517 
45 /ll 
457'1 
45110 
't51:11 
451:12 
45113 
45114 
't51:15 
45b6 
451H 
't5!J8 
't5119 
"590 
't59l 
't59l 
4593 
45'H 
't595 
45'J6 
't597 
4598 
45'J9 
.C,600 
't601 
't602 
't603 
4604 
't60':> 
.C,606 
't607 
4608 
4609 

't610 
4611 

l 12't t2F5 2llu loop video_init_l P.O. BOX 579 
2126 83C204 
ll29 11029 
2128 CE 
212C CJ 

2120 

2120 615 0 5 2 OF 19 06 
191902uOOAOC 
00000000 

2130 

2151 
2151 45786160706( 

652058494F'>3 
205665127369 
6F6E206F6620 

2169 342F 3 I 352F 38 
33 

2170 OOOAOOO.I\ 
2114 4 B 6 11264 716 I 

726520537570 . 
106F12146564 
20JAOOOA 

218A 202020202020 
202()20202020 
20ZOL020.i020 
2044697]6665 
741\65287329 
20H202020 

ZIAD 320JOA 
211\0 202020£02020 

506172616C6C 
656C20501269 

add dx 1 4 
111011 i1l111ideo_on 
out dx1 dl 
rel 

PACIFIC GROVE, i.;A 93950 
SER.# ______ _ 

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

rnIT O..ita 

Sl.19 equ uf f i;et $ 
OScG 
O'lG Sll 9 

b .. _tuble di> 61h,,Oh 1 !:ilh 1 0fh 1 19h 1 06h 1 19h 1 19h,U2h,Odh,0Cih,Och,O,O,O,O 

iv_save 1 I) ;s~ace fur '> interrupt vectors 

st an_on rb 0 
db "Example XIOS Version of • 

db '4/15183" 

db cr,lf,cr,lf 
di> "Hardware Supported :·,cr,lf 

d'> • Oiskette(s) 

sign_d .Jt> "2",cr,lf 
di> • Parallel Printer Port(s) 

-



CP/H ASM86 lol S1UR~l: XTOS.A36 

't612 
4611 
461'1 
4615 
4616 
4617 
461!1 
461'1 
4620 
4621 
46ll 
4623 
't624 
46£5 
't626 
4627 
462!1 
46£9 
't630 
4631 
46JZ 
't6H 
lt6H 

-

6EH6S722050 
6Fl274287329 
203AL02!Jl0 

2103 310!)0A 
2106.202020202020 

..::.020.2020£0£0 
20204061696E 
201t065606F72 
792 028436229 
2031\LO 

21F/ 2020200004 
2lfC 00 
21FO £02020202020 

202020202020 
2021)20202020 
204[)3'1446973 
6B202B4d6229 
20H20 

2Llt 
221f 
2221 OOOllOO 

si;Jn_sp 

sign_me:n 
st s;n_mc;f sk 

si ,Jn_mJ_si ze 0 
"'1llo_md_size1 

JD •1•1crtl f 
db • 

ob • ' 1 cr 1 lf 
Jb 0 
di> • 

rb 1 
,.., 1 
di> cr,lf,O 

1;,lin 11~morv (Kb) 

COPY:? GHT 0 1981. 1982, 1983 
Dli;•TAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# _______ _ 

--

; end :ns~ h~rr, 

l unless .udi. sk 

iset to 64,llH 1 112 

.... 



- - -
<.~/K ASM86 I.I SJUR<.E: XTOS.~86 

't63!> 
4636 
'o6Jl 
46J8 
't639 
'o640 
'o64l 
4642 
4643 
464" 
't645 
4646 
't641 
464U 
4649 
4650 
4651 
46!>2 
46!13 
46!>4 
46!>!> 
46!>6 
4657 
... 658 
'i659 
4660 
... 661 
... 66l 
't663 
4664 
466) 
... 666 
4661 
"66U 
't66'J 
4610 
4611 
4672 
4673 
"6H 
46H 
4676 
4611 
4678 
4619 
4680 
... 681 
46112 
4683 
46114 
4685 
46116 
4687 

2224 

2224 84163318 

222U llAOC 
222A 84C9 
222(. 740.\ 
2l.2t 5256 
2230 E8C5EE 
2233 5ESA 
2235 46 
2236 tBFO 

2dll (..3 

2'39 1>84000 
223C 8Eilfl 
223t C70672003412 
2244 tAO 00 Off FF 

ff ff 

0000 

2238 

lOf 11 

2228 

- -
Lxam~le CC~/~-86 Xll~ 

i***••~*·••••¥•***•*******~~~¥~*~**~**~****~~*·*~~T*~~~*~~~·**•~*·~••**~~ 
;• . 
;• ~[S~T ~ 

;• . 
;•••··················································~········~········· 
SL20 
cs.:G 
!HG 

eq u 

suo 

offset S 

-

·---------
print_111sg: 
;---------

COPYRIGHT© 1921.-1982, 1983 
OIGllAL RESEARCH 

entry: 

exit: 

ST = adJrcss of strinq to prtnt until 0 Dyle 
on foreuround console 

none 

P. 0. Bt•X 579 
PACIFIC GROVE, :.A 93950 

-

mov dl,foregrounJ_screen SER.#-------
p_rdsw_l: 

p_done: 

;-----
reset: 
; -----

11ov cl 9 [siJ 
test cl,cl 
jz p_don<! 

push dx I push si 
call io_conout 
pop st I pop dx 
inc si 
j mps p_111sg_l 

ret 

~eset function - reboot from floppy 

11DV ax,40H 
»ov ds,ax 
~ov reset_fl~g,1234h 

impf ro:n_reset 

CSt:G 
ORG 

affffh 
0 

ro1;1_reset: 

OSEG D 
CRG 12h 

;RUM data segment 
;parameter to reset routin~ 
;don't perform dia1nostics 

;~ddress in ROM monitor 
;of resat routine 

-



Cl'/M ASMll6 I. I ~OURCf:: XIDS .A86 

'161111 
46 ti 'I 0072 
4690 
't6'Jl 
46'Jl t Nil Of l5S tlldlY. :;U11fl rn 

b«1mµle CC1'/r1-H6 

rP. set_f lag rw 

Of ERKO.lS: o. USE 

,<"fl'} 

r-t.;:. r cJ.<: .. 5 :f. 

COP'IR1GHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93J50 

SER.# ______ _ 

p ,,c . .: 'i 4 



- ,..... - - -- -- ~ ..... ..... - -- ........ - ...... ...... ,..... 
~ - ,..... 

Cl'/M ASM86 t. 1 SOURCE: XIUS.nu6 cx~mpl~ CCPIM-j6 Xlil5 P~Lc 0 'J ,, 

ACK 0006 ii 48Sll 2'Hl 
,\(;I IONKEY 1003 L 1470 IS3H 
A(; I iONl<.tYOUUt 10r6 L 1561 1564 b68 1:>7H 
AC J lONKEYHASKS l67d L 1468 2BOH 
AC I ION Kt YT ABLE 1675 L 1460 1466 ?7 93/i 
ACllONl'IAKE 10E6 L l55b 156.ut 
ALI 0038 N 1554 2"16011 2797 
All BIT 0008 N 1416 151 7 27 891 2305 

COP~RIGHT © 1981, 1982, 1983 !!Al.KS PACE 11A6 L 175211 2917 
Utl 0001 t• 't86f 1638 2942 DIGITAL RESEARCH ot:LLCMO 0086 H BOU 4411 
BELlfLAG 0006 i~ 47011 471 870 1648 P.O. BOX 579 
tlt:lLOFf OOH N 803# 877 PACIFIC GROVE, CA 93950 
Bl:LLON 0003 N 802f 1645 
BELLJILKS 0052 v 866 868 BH 94 41 1642 1641 

SER.# oS 0008 ,~ 48711 2842 2891 2 9't2 2973 
tlSRE J llCC l 1759 1767 17741 
llSROW 118 7 L 1762 176511 
llSSt:ICURSOR 11C4 L 1764 17701 
BUFSJR 1942 v 2SBS 324 711 
oVtRNUH 007A v 26H 
oWLARO 0384 N i::no,1 2dl l:JU. 4'.>11 
Bi.IT Allll:' 2120 v 4512 4j13 4S84# 
tlWVIOt:OSl:G 3000 N 13031 239] 2't3't 2 4"1 2641 
BWVIOfUSTAfUSLIN Of 00 I~ 1J051 2640 
tl Y It: SPt:RO I SK 8 000 ti 32991 
bY lt:SPl:RSECTUR 0200 N 32951 3297 368't 3701 4091 
BY IESI' EK TRACK 1000 N 329711 3L 'M 
CAfl 0018 N 5041 2945 
CAP SLUCK 003A N 278111 279~ 
CAl'SfR 196A v 2616 2618 3258' 
CAKR!AGt:KE TUKN 1187 L 1675 1724# 210lt 2915 
cc ti OC14 v S5M 24i'J 
CCBO 1838 v 3127 3131# 
CCbl 1664 v 3146# 
CCll2 1890 I/ ~ 161)/J 
Ctb3 lii~C v 317411 
CClill:N ooze N 403* 2't2 2 
CL ti TAB 1838 v 556 31301 
CHcCKBELLOfF OCE2 L 1!69 87 "" 
CHt:CKl'IUTORUfr OCEF l 86 7 872 875 8801 
CHl:CKSt:CONOS oooc L BBL ll85 888 8941 
ClHAllt:UNt: OFFO L 1382 118911 
CIHAVt:ONl:2 OfFE l 1383 1392' 
Cil'fROK 1Ul3 L 1...19 'J 14011 
Cl WAH OFEf L 1383# 
Cl'IAXdUFSil 0010 N 't02# 
CMlMlC 0008 '" 40011 2514 
CUUACK 1149 l 166311 
CULOOKUP 1166 L 1626 168't/J 1798 
CULUKNSPtRSCREt:N 005 0 h 12961 1?97 1671 1769 ltJ 36 1869 18 8 3 1951 19 53 2018 

2040 2062 2119 2280 2283 2£'JL 2J15 2J l 'J 2.Jll 2Ho 
2535 2644 



Cl'/M ASHB6 1.1 SJURCF: XIQS.A86 ~x~rnple CC~lrl-J6 XL 1:) f>~GI: 'l )(, 

CUMPOllA ldOO l 3b4J ]6 lli :Hl3 3135# 
CDrlPUJtCURSOR H?t l 19'>6 2336¥ 
CUNINOONE l02t l 1410 1420li 
CUNOtSCAPf 11 l't l 162 }# 1794 1959 3075 3085 JO'b Ho:. 
CllNOWRAP 1162 l 1674 16711/ 
toNSIK l95A v 253:! 2540 3£54il 
CUNTROLTABLE 1130 l H81 znu 
CUUK ll(IJ l 1603 16011 
tOSlltl'lfCHAR 11?0 l 1677 1632 !I 
COWNl:K 0000 N H~ll 255.l 
CR 0000 N 4929 1273 1278 2845 2894 29 39 ?946 297] B25 45H 

45'H 4598 4608 4616 4623 46H 
CR0014E 1190 l 113.H 
cs SRfu v 9H 1062 1170 H61 H14 
CSHBACKGKOUND 0002 N 'tlllU 3152 3166 3181 
CS 118Ut-t-EKED 0001 ,. itO 1/1 256't 
C~lttfRLO 0100 N 'ti 2M 2569 COPYR:GHT © 1981.1982, 1983 
CSl1tfKLP 0200 N ltl 3£f 2572 
CSl4ClRLS 0080 .. 41U 2!>65 DIGITAL RESEARCH 
CSl'INOSWIJCH oooa N 4101 2582 P. 0. BOX 579 
OHPURiilNG 0004 111 4091 2586 
cs fAJl: OOOE N 'tOU 25H PAtlflC GROVE, CA 93950 
CJKL 0010 N 21111 27'14 

SER.# Cl llLIU T 0001 N 1434 1479 27811 2802 
CUKSURtNO 0006 N 13361 
t:URSURHI OOl't N lHO# 2377 
CUKSOKLOW OOOF I~ U4U 2373 
CUK SURONOFf HAE l 2219 2l30f 
CUKSURSTAPJ OOOA N l.B5.ll 2232 
OAl.OllHANO tCRA V 1830 3846 3923 3938 't0461 't]<jij 

OACYUNOtR ICBC V 3863 4048* 4401 
DA ORI VI: 1C88 V 3832 3866 40471 4.399 
DAO TL lC.92 v 3769 40541 
OAtOJ lt'lO V .3767 3872 40521 
OA&Pl lC91 V 3768 4053' 
OAHE:AO 1C80 V 3860 40't9f 
OANUHBl:R ltRf V 3766 405U 
DARECOllO lt8E V 3869 4050# 
OCl 0011 N 496~ 5 l't 291't 2936 
Ot.2 001.l N lt911 2936 
Dtl 0013 N 4991 515 286S 2941 
OC't 001 't N 500# 2937 
oouwu 1226 l 1744 tll65 18681 
DI: BUG OC3C V 582# 12l'7 4431 4475 
Dl:liUGlNf OOEl N 1501 759 
DEL 007f N 51LI .2934 
OtlEft:CHAR ll44 l HOH 3016 
Ot LI: 11: LJ t.E 13?A l 20901 3015 
OEVl'Oll 0083 N llPH 7 l't 
DtVStfFLAG 0085 N 29U 656 
OEVWAITFLAG 0084 N 290# 665 
DlSAillftURSOR 1H8 l 22221 .2462 3021 
Ol!iAULf:WRAP 13CO l 2251' 3029 



- ~ ~ ~ .... ...... ......... .......... ......... - ...... ...... - .... ,...... ...... -... - ,..... 
Ll'/M ASM86 t. J S'JURCE: XIJ5.~.d6 cKample CC~fM-J6 xi,,; P~LL II') 7 

Ul SKARliUllE1HS 1(89 v ]d2'J Jll4'.i 3921 3937 3955 4u4·~~ t. j 9? 
DJSKllUSY lCll 7 v 881 3616 3132 408H 
OlSKCHANNfl.. 0006 N 7!1A 
OlSK.lNT OOOE N 14 ... 757 
UJSKRl:SULTS 1C93 v 3927 3'14 0 3987 3911'.l 4056k 
OISKSI' Of 68 v 1135 1164 tlOU 
OlSKSS OF66 v 1134 116) 12 06# 
OISPATCHtR OOJu v 243/J 9H 1062 ] 170 
Ill SPLAYS TAK IHI oooc 11 IJ3 :H 
Ol!>PLA YS IAiHLOIJ 0000 ~' 13J'H 
DU: 0010 N 49511 2"J0l 2938 2 948 

COPYRIGHT© 1981.1982.1983 OKr.6KSKfUC 0002 •• 338411 3'J0tl 
OKABllSKRl:G OOOA ti 336H 3909 DIGITAL RESEARCH 
U~"COADORESS 0000 r1 3}5611 

P. 0. BOX 579 OMACOCOUNT 0001 u 3357# 
UMACIAOOKE:SS 000.l ti 3350/1 PACIFIC GROVE, 1.A 93950 
UMAClCUUr.J 000 3 N 335 9§ 
U'IAC2AOORESS 0004 •• 33604' 3896 3898 SER.# OHAClLOUNT 0005 •• 336U 39'15 3901 
OMACJAOOKESS 0006 II 3362' 
U"! ACJC UUI• J Oil07 I• 3363# 
OKACtll't- oooc .~ 3369# 38'll 
OMACLl::AR 0000 N 337U 
UMACHOREG OOOtl II 336511 
DMAHIGH't lCAS v H53 3899 'o080# 
DMALOW16 1CA3 v 315<! 3cl95 4079# 
DMAHASKRl:G OOOF ti 3372.t 
Ul'IAHUOl:RlAOFOC 0046 N 3382# 3522 'o070 
DHAMOOCIH:G OOOB It 3::l6 81 3&9" 
UHAHOOl:..SJOitAGE IC9f v 3522 3602 3893 40101 
UMAMUOl:.WRIHFOC f)04A N 33811 3602 
DllAfJff 0006 v H361 3509 3591 HH 3670 jbflO J681 36 91! J70J H09 

3721 
OHAPllGl:.Cl 0080 N 3374# 
OHAPAIJtC3 0082 N 3376# 
OHAPAGEFDC 0081 Ii 3H5f 3900 
DH.4R<:t.IURl:.G 0009 N 3366# 
014AStG 0008 v 3B5# 3638 3683 HOO 3708 
DHASEJUP 18EC L 3776 3UBU 
DHASJAJKl:.G 0008 N 3364# 336:> 3366 3367 3368 B69 3370 3371 3372 
OHAfcKPRl:G 0000 N 33101 
DUI.ASEi.HANLE IOBD l 1508 l!>lH 
OUuR OCOE v 5'o9f 
OOWN l21F L 185 9# 2999 
OUWNBHS 1674 v HH 1436 1"79 1488 149'o l ':>17 1560 1563 2111111 
Dl'B OOOtl N 3443# 
OPBFLP lf25 v 4121 'ol32 4152# 
DPllM lf 36 v 4142 4167# 

Ul'HA ld9 v 560 4119# 
UP He lEFD v 551 4130# 
Ol'HH lf'll v 566 'ol40.f 
OPHHADK OCJO v 56ot 4j2 l 



l.t'/M ASl'.86 1.1 S'lURl.[; XJOS.AJ6 i:xdm;>l~ l.Ci'!f.1-B6 X; JS P ~Gt 0 ') ;:,~ 

0PtH6L oc Jil v 5601/ 34 l<t 
ORI. Yllf.iDl:.R H.97 v 406u• 
OR HE AO 1C98 Ii 406U 
Diu.Vt OOOt v 343 lit 349'} H71l H97 ]d03 3d31 3H6~ 

ORNU1HH:R lf.91. v 41)63~ 

OKRHOKO 1C99 v 406211 COPYR;GHT © 1981, 1982, 1983 
OR .Sf 0 1C94 v 3929 4057# 
UR Sf 1 lC95 v 4J5tlll DIGITAL RESEARCH 
DRS 12 1C96 v 405911 P. 0. BOX 579 
OS SREG v d?.9 83 0 921 995 995 l 05J 11 ]..> 1]jj 1166 ldj 

1404 1691 :>122 2122 2125 229:> 2295 2297 23"30 2330 PACIFIC GROVE, CA 93950 
2H2 1435 H36 2438 Z451 2452 245't Z.522 2523 2~H2 

2638 16511 3512 3513 3515 ]5'l0 1~94 3675 3682 3683 SER# 
3686 3985 4Zl!! 4Z95 4299 4.jHI hB 4440 445<1 4474 
H93 4676 

uUP 1237 l 1&80 18821# 
OYNSIR 193A v 2579 2583 3245# 
1:11 0019 N 505# 2937 
EN llBL ECUR SOR 13AO l 2212# 2459 302) 
l:N~BU:WRAP 1309 L 224U 3028 
.;NOSl:G 0044 v L4U 
ENQ 0005 :• 4841 2'H6 
ENIERtlllM< 13BC l 21 J 'j/# 3023 
tlHERBRiuHr 13'l6 l 219-.# 3021 
l:Nll:RRtVLR.SE 1362 l 2129¥ 3017 
tNlRY OC3D l 532 .5 9711 
EOI 000'9 N 483# 2941 
l:.QUll'J.NT 0011 N 14.:_,1 
ERHSl:BtGlN 129c: l 1963# 3008 
ERASEBOL 12El l 2030# 3011 
lRASttNO 1202 l 1986' 3009 
l:RASHOL 12FE l 205341 3012 
l:ltASi:lINt: 12C8 l IH9 1898 20081 2OB1 2101 3010 
tRJ\St:SCRt:EN llE l L 1aou 3006 4538 
ES SREG v 846 909 1006 lOJa 1144 1150 1234 1255 140) 14 ()It 

1406 1660 1668 1697 1698 1703 liJOB 1815 lHO 1932 
199j 2004 2013 2025 20 35 20it9 20511 2067 2112 2122 
2125 2274 2295 2297 230li 2330 2;32 2H't 2399 2419 
2432 2448 2454 2507 2532 2642 26 ')) 3508 3516 35fl7 
3588 3595 3682 J6Bl 36!36 .HOO 3700 H04 3983 3916 
4001 4222 4228 4299 H39 4459 4494 4548 

ESC 0018 N 50 711 2839 2888 2926 2938 297 3 
tSLAl'E llCD l 17831 2978 
tStAl'tl 1103 l 1790 1793' 
ESCFUNChtH 17Bb v 1797 29961 
l:SLfABl 179E v 1796 2986/I 
H6 0017 !~ so:,, 2936 
EfX 0003 N 48.2# 2945 295{) 
l:KITulINK 1391 L 2184.t 30?4 
EXlTBKIGHT 1398 L 220H 3022 
EXHRI: llElt SI: 1380 l 2164' 3019 
fAt>YTl:S lC9B v: 4065# 
t-Ar ILL ER 1C9E v 406i1N 

-



~ ~ 
......_ 
~ .... - ....... ..... .......,.. - ...... - ..... ,.... .... ..... - ... ,..... 

Cl'/M !\SM86 t. 1 S .JURCE: xros .~ B6 i:x:implc l.Ci'f i1-B6 C1'.i a> il ;.:, l ( '19 

fAl..AI' 1C90 v 4067if 
FALSE OOO!i .~ 45U !>4 7 549 5 il2 'J02 liJ27 l 'J31 1111 ~~ 51 ~ 2~')4 

1208 321)9 3132 4083 
f ASEl. fOKS 1C9C v 4066~ 
flHH:S 0002 N 3HOf 
fU l.CUMIUNOL OOP I C5 9 L ]')6U 3964 3969 
t-Ol.l.OMMlt;Dl'U J 1C40 l JdH ]j]j 3924 j'j j9 3\1444 4 1t'l~ 

fOCOi<JA 03f:> 14 Hl211 
fUl.FlAG 0004 j~ 468# 1146 183'it 3a74 B25 
rlll.rOK HI\ 1 c MO 0040 .~ H28# 
f-0 l.NUl10TUR OOfC N H2H COPVaiGHT © 1981. 1982, 1983 
f0C014 oooc ll 890 33;>H 3802 DIGITAL RESEARCH fUl.PURf 03f2 N 81l9 HlH 1805 
fOLREAOCMO 0066 Ii 3326• 352] 36 71 36% 3807 4071 P.O. BOX 579 
FUCRtAOWIU TE !Cl~ L 3111 3912# PACIFIC GROVE, i.:A 93950 fUCRtAOY 0080 .. 3335# 3963 3994 
rD l.Rt l.ALCHD 0007 N 3JJO.f 3830 

SER.# fOl.SH:KCMO OOOf N 33?.9' 1846 
fUl.SICMO 00011 N 333H' 39311 
t-OLSl'El.1 OOCF N B1H 
FOCSPtC2 OOOJ N HJil# 
fUl. SPtCf.110 0003 u 3312// 4398 
fDCSI AJ 03F4 N BlU 331l 395'\ 3984 
1-0l.S r A JUSG!: r 1C65 L 392a 3'141 39H# 
fUl.SIAJUSLUOP IC 77 l 39921.f 3995 4000 
fD(;WR II E(;/10 0045 N 33l711 360 3 
1-f OOOl. u 49U 2891 2943 
ff UltK OOE5 N 3HH 
FGAP 003A N 3342' 
fll'EN064K 1A54 L 3645 3648N 
fll'tNO 64K OK 1A60 l 3661 366'tl 
HPIO lll ID l 3525 360H 3729 
FLPLOCAL 1AA7 L 3679 368'.I# 
FLPLOCALUONE 1A02 L 3691 371JH 
flPPGOI( lAOB L 36H 37121 
FLPPHYSIO ld25 L.,. 3660 3691 3116 H561 
fll'REJ 1807 L. 3662 369L 3717 3126 37311 
HI' RWCOIUIAND lCAO v 352 3 360J 3671 3696 31101 1922 4011(1 
FLPRWLOCAL IA 7C L 3656 3672# 
HPTKACK 1A34 L 36?3 362611 
fU1H:IJKOUNDCCli 1834 v 2424 255L 31271 
fUREGROUNOSCREtN 1S33 v 23611 2395 2426 2440 2455 254d 3126: 4657 
fllREl.KOUND::iS 1836 v 1459 1640 2445 2613 H2U 
fS OOlC N 508• 2'J45 
fSt:CJURS oooa N 3341' 
fllhCI IONUBLl !lC4f L 611 630# 
GE liCl..I' l'IBUf OC38 v 575# 4520 
GS 0010 N 509# 2938 
HU II E llf2 L 18l'Jil 2996 
HT 0009 N 488# 284L 2937 
IDOISP OF06 L 116 7 1169# 
!OlSK [)£CO L 1128# 4471 
IOlSKS JAC.K Of 66 v 1137 12041 



CP/11 .ASl'11l6 1.1 sounci:: XTO'i.fttl6 l x<.tlDP l <: ccPt'i-df> xns f' !! i:it I flr 

lli NOkE l.iELL 1142 L 1641 164] l65l# 
lKDISP Oi 37 L 1059 l 06111 
IKt:YdOARU 0035 L 98 911 446 '} 
IKCY80AROSP OE98 v 9'11 105 '> 1100~ 

HtYBOARUSS Oc96 v 996 1 ll54 109tlf COPYR;GHT © 1981, 1982, 1983 
1Kt:Y1lOARUSI ACK !H:96 v 999 1096.¥ 
IKt-ULL OOFC L IOH 1112611 DIGITAL RESEARCH 
!KN Of LAG 0..:01: L 1028 IOJH P. 0. BOX 579 
IKl'IROK ()Of 8 L 1021 1U2H 
ILLfUNC OC'ic L 614 62011 PACIFIC GROVE, CA 93950 
lNCCUL 1163 L 1612 16801 
.l.N .lT lf47 L 531 42161 SER.# 
1N1Jt'AIUILLEL 2000 l 44961 
!N!JSCkEtNSTKUCT 20f1 L 4531' 4544 
!NSl:RJLINE 1311 L 2071# 3014 
INICNI 0054 v 841 926 94(,# 1001 1057 llH 1165 
1NIOFFStTS <!091 L 'i466.f 
.l.UAUXtN 1671 l 636 273411 
IUAUXOUT 1672 l 637 2140 
Wi.ONIN OFE6 l 632 137211 1414 l'tl6 
lUCONOUT tor a L< 633 1584# 4663 
IUCONST [)fl3 l' 631 13541 
IOrlUSHBUF 1Cll4 l 64.J 401 u 
!ULlSI 1656 l 635 unu 
IULISJST l63i: L 6H 2665f 
IUUCUNOUT 1 OfC l 1597 160011 
lUPOLl OC79 l.. 6H 68'.># 109 
.l.UKEAO 191\l l 641 341lH 
lOSELDSK 19'H L 640 345U 
lOSfATLINE 14f2 l 639 24BOil 
!OSWJ.TCH 1472 l 63tl 24li)# 
IOWRITt: 19Fl l 642 35621 
11 U I SP OD'iO L 928 930# 
HICK OC9f l 62'tl 4467 
II ICKt:XIl 002A l 903 90111 
HICKSI' OOBL v 835 923 97U 
111CKSS oor.o v 833 922 9701 
II ICKSHCK OOBO v 837 966# 
IUAflURl Of9f l 1250 1.25.U 
lUNEXPt:CTEO Of6A L 122011 4460 
1Ut;OPD OF90 l 1138 1244# 
IVUEBU!. 0384 jj 159# 4454 4489 
IVDISK 003d N 15111 4412 
.iVIC.EY 002't N 75bll 4470 
1Vhl11 0008 N 753tl 
lVUNi:BYH oooc N 754'' 4447 448] 
J.VRS23l 0050 N 751U 4450 44 86 
IVSAvt 2130 v 4443 4479 45881 
IVSSIEP 0004 N 75£11 4444 4480 
J.VlICK 0020 N 755# 4466 
KBBUf 01:9A v 102 0 1022 1101' 1108 1109 1398 1400 
KBLNJ OEBt v 1011 1015 1110# 1381 139] 
KBOCUNTROL 0061 N 161lfl 1034 1042 l 044 

,...._ ~ _..... ~ ..... ...... ..... ...... ..... ...... ....... ....... ... .... ..... ~ ~ ~ ~ 
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U•/H ASHll6 1.1 SOURCE: XIOS.A36 lx'tm;> le CCP/a-il6 Xi.OS 
p """ 

l Ll I 

K60DATA 0060 N 1£. 1fi 10011 
KRlN o.;ec v 1016 1024 1109N 
KIH.Eti 0020 N 1012 10?0 110!># 1107 1396 
KBUUI OcBA v llDlU 1394 lftOl 
Ktll<AIT OEBF v 10?7 1031 lllU 1384 
Kt:\'80AROCHANNEL 0001 N: 780 
Kl:YFLAG ooo; N 't69,f 102'.I 1386 
Kt: YIM 0009 N H311 756 
Kl::YMAKE 1073 L 147't "* 1111 
Kl: YT ABLE 169.:i L !>80 1478 28lU 
LASTFLAG 0006 N HU 
H8 oc ){> v 55H 
LCBO 1970 v 327U 
LCIH 1987 v 32161 
LC8TA8 1970 v 557 32111 
Ltf-l tlOf L 18451 299tl 

.LF OOOA N 489f ll7 j 1278 2'.i'tl 2913 ftj91 4591 4598 4606 4 616 
4623 4633 

Ll-SCKOLL 119C L lHJ lHSI 
Ll14EFHO 1193 l 1676 11111 2976 
LI ::.ll'ORTS OFOF V 131H 2689 2714 
LlSJSI 1644 L 72J 72.4 2618' 

C( P~VV1.-W, 2 . o V 2-LLl::FJ 1216 L 1851 11153# 
LOCAL8UF 1CA9 V 367't 3681 3699 409U 
LS IOONc 1670 L 2717 21241 COP R.GIU o 19£1. 1982, 1983 
LUf-UNC 117A l 1704 17071 DIGITAL RESEARCH 
KASKIU:LEASE 1045 L 1433 143'> 1431 1 HO# P. 0. BOX 579 HCNT OOOF V 34321 3547 3620 3624 3627 372!> 
hO 1 SK CA LC 1900 L 3507 J5l71 3586 PACIFIC GROVE, ~A 93g50 
HOtSKOONt: 2018 l 4322 4330 "t3 38 H461 

SER.# CC· to'-/ MOlSKStGHENT COOO N 330U 3H5 4293 
HOLEN 0008 N 4431 
HO LENGTH 0004 i'4 H21 443 lt2 75 
MOLir.K 0000 ti H911 441 4268 4271 Hl8 42'12 4l!l7 
ilOSJAIU 0002 H 44U 44l 4a4 
HOUL 0058 v 253# 428) H86 
11t:llSlZEINT 0012 N H6fl 4226 
llEXISTS IF07 L 4320 43241 
Mf-L 005A v 254' 426tl 
HFLDONI:: 1F9C L 4273 428111 
MINfLAG 0003 N 465# 
HUKEJHAN128K 2007 l 4H4 4HOfl 
MURE1HAN64K lFEf l 4321 4332fl 
MUIORFLAGS ICA6 v 8'H 3799 3804 40821 
110 JOKUfFCOUIHER tCAd v 884 8% 3195 40841 
MUIOROH 1863 l 3170 378111 
MU10RONDON1: ta92 L 3801 3808 311191 
111 ES JOUNI:: 1FC9 L H07 4317' 
NAI<. 001!> N 50H 2937 
Nl:t8 OC12 V 553fl 
Nt:XT64K lfA.3 L 42981 4315 
Nt:XIMDUL lf 8U L 42801 4284 
Nt:XHIFL lf73 L 42691 4277 



CP /11 ASMiJ6 1.1 SOURCE: :UJ<:.Ad6 ix~m~le CCP/~-86 x ~!] s I' ~.G[ l u? 

NU.8 OC13 v 55 411 
NMJ.lNJ 0002 N 74 o~ 75 j 

NU II Ell 1143 L 16 3'l 1658 II 
MJKtf 1 OCE L 1444 1't 7 j 15241 1574 COPYR1GHT © 1981.1982, 1983 
1WREHORE 20CE l 4476 449l# 
NUSAVl: 2078 l 4438 445U DIGiTAL RESEARCH 
NUStCONDFLAG 0010 L 896 'lOU P. 0. BOX 579 
rWSSlK 1952 v 2581 3L5U 
NO!>TACKRtSIORE 0045 L 9ll 9251 PACIFIC GROVE, CA 93350 
1mlACJJ.OUKl:Y 1069 l H64 14721 SER.# Nill 0000 t-i 479ii 2928 
NU 14AC J lONKt: Y S 0006 N 1462 2791 t 
NUHLOCK 0043 N 2782# 2798 
NUl1StC lCtl 1 v 3658 3666 3690 3115 1719 3870 39 02 41)1311 
NU llS JR 1972 v 262J 2625 32601 
NUl'IV!RCO!'S 0004 N 53411 55 2 1300 
t-.V t.:NS oc 11 v !'.1521 1601 4543 
NXTTRACK 1AF5 l 3114 312311 
UNt:BHElNT 0003 N 14111 754 
OPtNNXT 15DE l 26011 2610 
Ul't:tiVEl. 008d v l.7011 2598 
OSlNT OOfO N 14'Jll 
OSSEG 0040 v 245f 
OSVfRNUM 007C v 264tl 
PAKALll:llo1A1T 201)C l 450.JN 45!)5 
PARRET 1652 L 2693 26961 
PCUNS 0020 N 3521 353 
POtLAY 0030 N 28.<.N 2500 1a10 
PO!SK 0012 N 3481 ]49 
PO.lSPAJCH OOAt N 2831 
POLEN 0030 N 3551 
POONI:: 2238 L 4661 46611 
PfK IDT ABLE 1681 v 2d101 
1'1-LAIJ 0006 N 345# H6 1<!54 
PHYSRt r 1ii62 L 311B 3785' 
PltEVENPURT 0020 N 11711 916 1050 1159 
I' l l.NSEUI 0020 N 780# 91!> 1049 1158 
PICOOOPORT 0021 N 11611 4j9't 
PUNK 0000 N 341' 342 
PUST 0024 N 35311 ?555 
PMEM 0016 N 35011 351 
PHSGL 2228 l 465dll 4666 
PNAMt 0008 H 3461 347 1239 2558 
POLL OC83 L 702# 2710 
l'ULLJAllLE OC:93 v 699 7231# 
PUkTA 0060 N 80511 
l'ORTB 0061 N 806,f 876 878 1644 1646 
PORTC 0062 N BOU 
PUS OC86 l 710 712# 
Pl'ARl::tH OOH N 35U 352 
PPOAOK 009C N l84# 
PPKIUR 0005 N 3HI H'> 
PR INTA8LI: lOCA. L 15.l 6 15? Oi 



.... ~ ...._ 
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CP/14 ASHll6 1.1 SillJRCE: XIOS.All6 fx.,mpl~ cc~nt-fo ( ~) s P4Gf 1 u ~ 

PRtNIMSG 2224 L 1246 4'>47 465U 
PIH•SIR l96L v lS4;.1 2S4'> 3256~ 
PSH 0001- ii 344'>11 
PSIAf 0004 "' 34H 344 
PJtRll OOOf N lll611 U56 
PTHRE:AO 0002 ll 34211 343 
PUUA 0010 N 34H 34tl 1255 
PUKSIR 194A v 2587 324'14' 
PU SER OOJ3 N Hf.JN 35 0 
IJLR 0074 v 25'.l# 
RH YT ES 0002 N 334'>11 3166 
RCtNO lJAC I.. 3il36# COPYRIGHT© 1981.1982, 1983 ROS OOH N 51 (ii 2'J30 
RO ll. OOFF N 3348• 3769 DIGITAL RESEARCH 
REAOHOISK 1980 L 3505# 410J P.O. BOX 579 Rt AOSOHOPI' Y 19(3 L 3S2 0# 4096 't091 
tH:ADIHl IEA9 v 3503 4096# PACIFIC GROVE, l:A 93950 
RE LAL ld93 l 37iU 38lLI 
Hf CALLUOP 11.H 1 L 3172# 3783 SER.# 
Rt 1,;AUIAIC OOOA N 3771 40'\6/I 
RELALS 1CR8 v 3771 3782 4038# 
Rt PORT 1252 L 190211 
Rl:Stl 2239 L 143ll 4671# 
RESt:Jt-Llll.J 0072 v 4677 46891 
ktSfORt: 12Sf L 1921# 3004 
Rl:IRlES 1C87 v 3773 3779 40371: 
RHRYLOOI' 1846 L 37141 3780 
Rt:IRYMAX 0005 N 377 j 4035# 
REVOONt 137f L 2146 21601 2170 
RtVSwAP 136C L 2150# 2172 
R(;AP 002A N 334,, 3761l 
Rl(;Hf llff L 1831# 2997 
RLR 0068 v 256# 1236 1248 
IWMl'KINHR INf 0017 u 7't fl/I 
IWl'IRt:St: f 0000 L 4678 4683' 
RUMRS2321Nf OOH N 74H 758 
RO Wilk 127E l 1943 19451 
kOwSPtKSCRcEN 0018 N 1.!95# 1297 1142 1147 186-t 11196 1942 2078 2091 2100 
RR tGHf 1206 L 1681 1U37 l 839# 
RStCJORS 0008 N 3346# 3767 
SAVE 1253 L 190711 3003 ,; 

SCANCOOE 1673 v 1432 141 j 1555 2768# 
SCANOOld: 1002 L 15?2 15101 
SLANIKANS 1020 l HOS 142C># 
SCAPSLOCK 15Eb L 2606 2612# 
SC Rl:t:NS IZ 0180 t-4 1297# 1300 1305 1810 19')') 2431 2449 45 41 
SCKEl:NSSlZt 03CO N 575 lJOO# 
SCKtt:NSTKUCIAODR 1826 v 1618 24311 244ft 311411 
SCKEt:NSTRUCTURLS 17F3 v 3072// 4529 
SCKOLLOOWN 13f6 L 18<J7 2080 23001 
SCRDLLUP l 3C 1 l 1748 2091l 2266/1. 
SClRLO 1588 L 2565 2568# 
SLIRLP 1:>% L 2566 2569 2HU 



l.l'/H ASMll6 1.1 SIJURCE; :.:IllS.1186 Exd~µle CC~/~-86 X J1S !-'~.Ct I '! ~ 

StlRLS 151tl l 2S6.Jll 
SO.lSPli<Y 16lf L 2630 263611 
SD LOOP 16]0 L 264611 ?649 
SEl.fLAG 0002 I~ 46411 8')8 

Sl:CJOR OOOA v 343411 3540 3616 3!>67 1693 JPd Hl6 7 
Sl:C IURSPlR TR.:tCK 0008 !~ 3296¥ 3i:'.'l7 3611 4052 
SE!:K 18Af L 3115 3840# COPYRIGHT© 1981, 1982, 1983 
StLRt r 19AO L H71 34756 
SI: NSl:lNTt:RIWP T lCH L 3d37 3878 39 3211 DIGITAL RESEARCH 
StlfLAG Ol.6B L 651# 871 899 905 1030 1147 P. 0. BOX 579 
StlPHYSILALCURSO 1444 L 1134 1113 Hild 1842 1s56 liJ71 1ll8:> 1930 l ':J 57 20S1 

2j51Jil 246!> PACIFIC GROVE, CA 93950 
Sl:IR 1411 l 2396 2400# 
Sl:IUl't S 1461 l 1661 1809 l ':J7l 1994 .l014 20J!> t059 2113 2275 2309 SER.# 

2384f 
St IUPINJlRRUPTS 2018 l 439 2.11 
St IUPV IOC:O 20f2 L 4510,f 
StXH 1o37 l 2518 2530 26521 
SGLfOPl:NVEC 1500 l 2592M 
Shfl81T 0002 N 1488 1494 278iJll 280J 2iJ04 
SHHLtfT 002A N 2778# 2196 
SHfTRIGHT ()036 I~ 211'lll 2195 
SHI OOOf ... 49411 2918 
SH.lflf ABLE l6E9 L 1490 1491 288J# 
SlOEOK lSBE L 385 911 
SIGND 21 AD v 460tll 
SlGNHOISK 2lFC v 4325 4624' 
Sl !iNl'IO SI LE 0 221E v 4335 4341 4631# 
SlGNHOSIZEl 221F v 4328 4336 4342 4632' 
SlGNl'IEH 2lf7 v 4229 46231 
S.l!iNON 2151 v 4546 45'l01 
SlGNSP 2103 v 4 H 61 
Sll ococ N 54U 543 
SL 10 01.':CO t-l 112~1 1125 
Slll Of OB N 1178# 1180 
SL12 Of6A N 121511 1217 
SL13 Off:l 0 N 1269# 1271 
SLH OFE3 N 1H9f 1351 
SL15 1673 N 2764' 2766 
SL16 1991 N 345H 3455 
Sll7 1C87 N 403U 4033 
Sll8 lfH N 4210# 4212 
Sll9 2120 N 458Gk 4j8Z 
SL2 OC30 N 591' 5'l3 
suo 2224 N 4646# 464b 
SL3 OC4F N 624' 626 
Sl't DC66 N 646# 648 
SL!> OC'l3 N 71911 721 
SL6 OC9f- " d l':l.f 021 
SL l 0052 N 9 }';!~ 942 
SUI 0085 N 984# 986 
Sl9 OE3L N 1070# 11H2 
Sl!OOt 15AO l 2S72 257111 

~~ ~ Iii- ~ ...... ..... ...... ~ - .. -" ........ ~ = ~ ~ ....... ,....... ~ ....... jillillil , .·" ,..... 



- .... -- - .... - .--: ...... ..... - - .... - ...... ...... ....... ....... lllllllll i..-. 

Ll'/H !IS H86 1.1 SlURCE: XIOS • .\ill' i: Xi; mp le CU/.~-d6 XfJS f!v.: I 0'} 

SMOl/iWOE l:> r. E L 258 2 2'..td'o 25 86 258'H 
S"1SGCAPSLOCK l9lf II 2617 32361/ 
SHSGLNUH 18F2 v 25.50 32181/ 
SHSGCON ldEA I/ 253') J.d 1# 
SHSGCfiCLU 190f v 322 711 
S'1SGCJRLP 1910 v 2573 32:>'H 
SMSGLJllll'NUH 1912 v 2515 323U 
SHSGCJKLS 1900 II 2566 2570 3221>11 
SHSGHOOE l8f't v 2578 3220# 
SMSGNU11LUCK 1928 II 2674 3nHf 
SHSGUl'l:Nllf:C 1906 v 2599 3l24# 
SHSGl'O !BFO II 2,5 9 322211 
SHSGPNUH 1910 II 7557 32341 
SM.SGPRN 191S v 2544 3.'.:JJ# 
SMSGWRAP 1930 I/ 2632 3240# 
SNUPO 1578 L 2!>54 2 562.li 
SNURH 1525 l 2509 2526* copva.cHr © 1981. 1382.1983 SN UR KOK 1532 l 2513 2523 2531' 
SNUHLUCK 1601 l 2615 262U DIGIT AL RESr.A~Cli 
SU 000£ N 49.U 2 H6 P. 0. BC•X 579 SOlt 0001 N 480# 2'141 

PACIFIC GROVE, "A 93)50 SUPENNXJ l !:If 1 l 260.3 26071# 
SOWN 14f8 l 2499 25051 
SI' l:CIALChAl<TAB 1191 II 1624 291211 SER.# 
SP tC!ALFUNCHll 1796 II 1625 ?97:># 
SPt:CIALKt:Y 1000 L 150.2 1527' 
SI' llfl 1460 l 2369 nau 
Sl'IH 1623 l 252:. 2639.f 
SP f 0000 N 34441 
SS SRf.G II 833 836 922 996 998 l 054 1134 l Ub 1163 
sso l7f3 II JOHii lll4 3128 
SSl 1801 II 308 41# 3115 
SS2 18 Of II 3094# 3116 
SSJ 1810 II 3104' 3117 
SSAJfRlBUTt oooc N 1665 2152 2159 2180 2190 2199 nos 3057# 3058 
SSCOLU,.N 0009 N 1611 1710 1760 1163 1769 1821 18 36 1341 1850 185~ 

tq55 2044 2063 20R3 2120 l.i51 305H 
SSCUKSOR 0000 N 1659 1112 1151 1772 1825 1840 l 85't 1869 lll83 19D 

1929 1974 1996 2061 2085 7114 2354 2370 304H 3048 
SStSCAi>E 0004 N 1619 1790 1794 1938 1944 l'Hl l'J59 :104911 3050 
SSlfN OOOt: N 305911 4542 
SSHCAPSLUCK !1020 N 1503 2615 2808 30691 
SS l'ILOG 0008 l1 30671 
SSliNUCUkSOK 0004 N .2L 17 .2L2 7 2457 30661 
SSHNOWRAP ()002 N 1673 1766 22"1 2257 2629 306511 
SSHNUHLOCK 0010 N 1486 2622 2807 3068# 
SS1WOt 0000 14 1486 150J 1569 1673 1766 2145 2141 2169 21 71 2217 

2227 224 7 2257 2457 2614 305!h 305':1 
:i S f'lllt:lltRS E 0001 r4 2145 2147 2169 2171 306H 
SSULUCULUMN oooa N 3056# 
SSULUCUR SOR 0002 14 1916 1928 30481 3049 
SSULDROW OOOA N 3055# 
SSOLDXY OOOA N 1914 l 'J26 30541 3055 3056 3057 



CP/M ASM86 1.1 SJLIRCE: XI!JS.4d6 (x~mpl~ CC?/~-66 x (O;) pl(,~ l I)(, 

SSl't:CIAL I 50!1 l 2511 ?5 l't# 
SSPt:CIALOK l:i 18 l 2'Jl6 2520# 
SS ROW 0008 il 1742 17611 182{> 1864 ltl 70 1 i! Li 1.; ;4 l<i'l..:l 1946 L()lJ 

2()39 2U71 2096 2100 2347 ~u'.JH 3053 
SSSCRl:tNSEG 0006 " .. 239d 2412 2452 3050# 3051 4~· 12 
SS IEPINT 0001 i'I 7l9~ 75 2 
SSXY 0008 .~ l'}lJ 1927 2099 2102 3051!i 3tb2 Jli 54 
STATUSMSGSTAKT 18EA v 2!> 3..:l 2637 321611 
S Jt:ND H\E9 l 38711 
SISLOCKED liiE8 v 2497 2654 320<1# COPYRIGHT© 1981, 1982, 1983 
51 SSPl:Chl lll(9 v 2512 2.:) 15 2521 2527 32(1'H 
SJX 0002 N 41lU 2946 DIGITAL RESEARCH 
SUllB OOJA N 5061,! 2945 P.O. BOX 579 
SUPERVISOR oco8 v 51911 681 

PACIFIC GROVE, CA 93950 SUl'l:RV ISURO OCOB v 53111 539 
SUt'EKV ISORS OCOA v 5381 

SER.# SUPIF oc 71 L 657 66911 715 1259 2502 3312 
SUP MOO 0000 v 2410 
SWAH l'tE4 l 2495¥ :>504 
SWDONt 140 ll L 2460 246311 
SWNOCUKSUR 1408 l 245 8 24611 
SW RAP 1610 l 2622 262811 
SYN 0016 N sou 2946 
SY SDAT OC06 v 5fofl 830 8 36 995 998 1133 1136 1232 3686 4't 74 
SYSDlSK 0046 v 249/J 
H.NT 0064 v il3l 839 9.20 912# 
Ttl1P01SK 0050 v 251# 
lt:STFORALT 106F l 1504 1506 1510 1512 1515f 
lE SJfORKE Yl' AD 1082 L 1480 l't!lH 
lt:STFORMOISK lf9C L 42921 
H:.TFURSHifT 1098 L H85 1487 1493' 
lHROk J 0072 v 2581# 
TlCK ococ v 541# 902 
TICKCOUIHER 0053 v 895 897 9451 
Til.KflAG 0001 N 46.U 904 
I 1CUNJ 0008 N 14ll 755 
T 1CKSPtRSECONO 003C N H:>I HB 897 945 3a09 
TICKSSt:C ocno v 548# 
TI11EROKEG 0040 N 79J# H07 4409 
Tl11ER1000Hl 0533 N 79911 4413 
TIMERIRt:G 0041 N 79H 
lIMEk2REG 0042 N 795/I 4414 441[, 
Tll11:'K60Hl 40Ac N 798.f 4406 
TI HERCHAt.NtL 0000 ,. 78511 
TlfolEKttlDKEG 0043 N 79611 4412 
INOSWHCH ocac L 832 8301 
JO ODAY 007£ v 2651 
JOO HOUR 0080 v 2661 
lOOHIN 0091 v 2671 
TOO SEC 0082 v 26811 
TULGlt:ACllUN lOEC L 1556 l566f 
TRllCK oooc v 34331 3536 3127 3840 
TRACKMCNT ICA 2 v 3630 3659 3693 3113 4077# 



- [111111111'! ..... ~ ... .... - ....... - - - ..... .... jJllllll9ll - ~ 1111111111111! - -
Cl' /11 ASflll6 1.1 SJURCE: XTJS.~36 f.K'lmpl.o CCt' II~ -J6 XtU5 p~ (,l lf' l 

fRACKSPt:RD!SK 01126 il 32 ')till 3 <' 'l'J 
l R t.NSLA l l: 10,2 l 14R2 14~·) 1491 l't9S l49'H 
IRANSTABLE OC311 v 5$10# 
TRUE i'Fff (j 1t5 ll~ 881 1227 1384 ?'t% 2'tld 2515 2521 25?7 .:l 61 I, 

44]7 44 7.5 
lSl:CONOS 009u I~ .!9411 
UlltXllSG OfPO v 124 ~ 127H 
UNlXllSuPD OfB[ v 1235 1240 127611 
UNO TD OfU l 122il 1L3011 
UP 1230 l lillH 11194 3000 
UPUAll:SfAlUS lHO l 1570 22411 2258 24754' 
UI' WI THSCKOLL 1241 l 188illl 3002 

COPYR.GHT © 1981. 1982, 1983 us OOJf ti HU 2932 
VALIOKt1' l04t l lHZ 145tll DIGITAL RESEARCH 
VEKSJ.ON 0078 v 26U 

P. 0. BOX 579 \llUl:OlNlJ 2119 l 4'> 14 4552' 
lllUECJJ.Nlfl 211 {i l 4562# 4567 PACIFIC GROVE, LA 93950 
lllOEOOt-t- 0021 N 1333/t 
VlOl:OON 0029 N 113.d H70 SER.# 
VT 0008 N 't90f 2':142 
WAITFLAG OC6i' l 66011 J 31) 1 J 6 49 3835 3875 3'1;>6 
wRJ. ltHUISK lAOO l 353411 411 j 
WRJ. HSDFLOPPY 1Al3 l 3600# 4106 4107 
WRlltllll HC9 v 3582 4100/1 
lo!KPSJll 1979 v 2631 2633 326.!I 
XANOY 1260 l 1933# 3005 
XIUSfUNCS OOOc N 613 62111 
Xll 0000 N ]'tit 2# 
Xll 0 0000 N 4119 418H H86 
Xlll 0000 N 4130 4186# 
XOt+ 0013 N 515# 
XUN 0011 N 510 
XYCOL 1287 l l 9't7 1949# 
XHRR 1298 l 1944 J<J5ol 
XYROW 1273 l 1938 19401 
XYSE:JCOL 128f L 1952 19541 




