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CP/H ASll66 1.1 SOUPCI:: eoos .lld6 i' 'i:.: '! 

'tJ 
'tit = ej eel l incluo., <.:QU. Ddo s y.;.bo l .Jefinitions 
't5 
u = Bi>JS Syiuools: 
41 = 
'tU = Ff Ff on EQU Offffh 
H = 0000 off cQll OOOOOh 
50 = COPYRiGHT © 1981, 1982, 1983 
H = Special U0tl5 symuols: DIGITAL RfSEAflCH 5Z 
B 0000 i> eq11 l:.lyt e ptr () P. 0. BOX 579 
51t 0000 w eQll word p tr 0 PAClf IC GROVE, CA 93950 55 = 
56 = lt teral constdnls SER.# 
51 = ; 
~II Ff Ff enddir EQU Offffh ; end of direct or~ 
59 = 
60 file control i> lock C fcb) const<trots 
61 = 
62 0020 fcblen EQ!J 32 ifcb lenJth 
63 = OOE5 empty EQJ Oe5h :P1npty directory entry 
6't OOJf ls tree EQU 121 i last record- in ext .. nt 
65 = 0080 recsiz EQU 128 :record stze 
66 = 0004 dirrec EQJ recslz/fcbien i directory el ts ' record 
61 = 0002 dskshf EQU 2 ; lo!J2(dirrec) 
68 = 0003 dskmsk EQIJ dlrrec-.1 
69 0005 tcbshf EQJ 5 ; logZ(fcblen) 
JO DOif ma xext EQU 31 ildr11est extent n1111ber 
11 "' 003F 111axmod EQU 63 ; lurg.~st aodule 1\11'110 Pl" 
1l = 0080 fwfmsk EQU 80h ; file write flag ls h lgh 
13 "' ; order 11odnum 
H - OOOF namlen EQJ 15 :name length 
H = Hstfcl> EQJ fcl>len-1 
16 
11 = 0000 drv EQLI 0 ; drive field 
18 0001 fl EQJ l i file name byte 1 lo 8 
19 :fl EQJ 2 
80 = ; f3 EQIJ } 

81 = Hit EQJ It 
Ill = 0005 f5 EQJ: 5 
HJ ;t6 EQIJ 6 
84 = 0001 f7 EQ:J 1 
8!1 = 0008 fR EQJ. 11 
116 
81 = : reserved ftle lndtcutors 
88 0009 r·oflle EQIJ 9 ;ti. -> readfonly file 
89 = OOOA sys fl l EQIJ 10 ;tl' -} system filP. 
90 0006 ARC.HIV EQLI 11 ; n· -> fILE HAS BtEt. ARl.hl'!t'> 
91 000(; extnum EQ!J 12 : extent n1..1111ber field. 
92 0000 chksuna EQIJ 13 ; unf ill ej bytes field 
93 OOOf 111odnu11 fQIJ lit ;do~4 module number 
9.\ OOOF recent EQJ 15 ; r~cord count fl el::I 
9~ = 0010 dskmap EQU 16 i disk map fiula 

...... ,--75 ..... ..... ...... ,..... lilllii ~ ........ ~ ~ ~ ~ ~ ·~=- ifiil ~ 
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'J6 
'J1 
'JU 
'J'J 

JOO 
101 

0020 
0021 

nxtrec tOJ 
ranrec t:QU 

r er; li=n 
llKlrec~l ;r~nJo~ recorJ fi~lj (] uvtes) 

J 
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102 
103 
101t 
10!> 
106 

•• COPYRIGHT© 1981.1982, 1983 
=· SYS Tm Off.a.N.lTW'IS DIGITAL RESfARCH ; * . 

101 
108 
109 
110 = :••******•···················•**********••••·········· P. 0. BOX 579 

true eql.I Offffh Voll.to! of TaUi:. PACIFIC GROVE, CA 93~50 111 
112 ffff 

f<tlSe e qu 0 va lu•~ of Fl\LSE SER.# ;unknown equ 0 value ta be filled in 
113 = 0000 
lH 
lH = 0080 uskrecl equ 128 log. ais.k record len 
116 0006 pnamsfz equ 8 size ot proc'!ss nan1'! 
111 = 0006 qnamsiz equ pnamsiz size of Queue name 
IHI = ifna111slz equ pnamsiz size of file name 
119 = Htypslz equ 3 .s lz e of file type 
llO OOEO mpmlnt equ 221t int Vf!C for :npm ent. 
121 = 9det>ugint equ mpmint+l int vec for debu1rn1o:r s 
122 0100 ul,;in eQU OIOOh s I z e· of uda 
lH = 0030 .,dlen equ 030h size of Process nescriptor 
124 :todlen equ !) size· of Time of Oay struct 
125 o fl'1g_ttck equ 1 f ldg () = tick flag 
126 = iflau_sec equ 2 flug 1 = second f la9 
121 = ; f lag_min equ 3 fla'] 2 = minute flag 
128 = OOAA ldtabsiz eQu Oaah ldtablen=llt 10 entrf '!S 
129 

J 

-
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130 
131 
132 
tH 
lH 
lH 
136 = 
IH 
1311 
1J9 
l'eO = 
Ht 
l'tZ 
1"3 
JH 
10 
146 = 
141 
H8 
149 
l!>O 
151 
152 
1!>3 
154 
155 
h6 
157 
1511 
159 
160 
161 
162 
163 = 
164 
165 
166 
167 
168 
169 
110 
111 
112 
113 
lH 
115 
116 
177 
118 = 
119 
180 = 
llll 
1112 

eject I incluJd pd.def 

i* Process Jescriµtor - ~ith the UOA associtled 
;* with the PD, u~scrib~s the current 
i* st4te of a Process und~r MP/~-h6 
; . 
;• ·-----·-----·-----·-----+-----·-----·-----·-----+ 
;• Oul link threJd !:;tilt !Priori fl1Y 

•• +-----+-----·-----·-----+-----·-----·-----·-----· 
; • OB I lfom e 
•• +-----+-----·-----+-----+-----+-----·-----+-----+ 
o* IOI uda I dsk I u::.erl lJsklluserl me::i 
;• ·-----·-----·-----·-----+-----+-----+-----+-----+ 
;• 1111 dvract .. ail I orr, I net I P<irent 
•• ·-----+-----·-----+-----+-----+-----·-----+-----· 
i* 201 ens Jilbortl cln lcout I l!.t I sf3 I sf4 I sf5 I 
i• +-----+-----·-----+-----·-----·-----·-----+-----+ 
i• 281 re::.erved I pret scratch I 
;• ·-----·-----·-----+-----·-----·-----·-----·-----· 
;• 

•• ; . 
•• •• 
;• 
i* 

•• ;• 
; . 
;• 
i. 
;• 
; . 
; * 
;• 
:• 
•• ; . 
•• •• : . 
:• ... 
; . 
P' 
•• 
i * •• 
i* 

link 
thre<1d 
stat 
prior 
flag 
nctme 
IJd<t 

dsk 
11ser 
ldsk 
luser 

dvract 
wait 
or;i 
net 
parent 
Cll S 

abort 
Cill 

cout 
lsl 
sf J 
sf\ 
sf5 

Used for placement into System lists 
link field for Thread List 
Current Process activity 
priority 

- process state tl~~::. 

name of process 
Seumcnt Adres.s of IJser O<ita Ar ed 

CurrPnt default disk 
Current defctult user number 
Disk pro~ram lo<1ded fro~ 

User number loaded from 
pointer to MO list of memory owned 
by this proc.:iss 
bit map of currently active drives 
parameter field while on Svste~ Lists 
~etwork noJe that originated this process 
Network node running thls process 
process that created this process 
controlling console 
abort code 
standard file JO (c~nsole input) 
stanJard file #l (console output) 
stanuard file ~?(list output) 
standilrd file 1'3 
standard file N4 
st1nJard file a5 

reserved- not currently used 
?rel return code at termination 
scratch - scratch word 
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.... 

183 
tuft 
18!1 
186 
ld1 
lti8 
11$9 
190 
191 
192 
19.i 
19't 
195 
1% 
19/ 
198 
199 
ZOU 
201 
20l 
203 
204 
20'> 
206 
201 
208 
209 
210 
211 
212 
213 
2H 
215 
216 
211 
218 
219 
220 
221 
222 
2H 
224 
22'> 
2l6 
221 
228 
229 
230 
231 
2J2 
2H 
234 
235 

= 

= 

= 

= 
= 
= 

= 

= 

= 

= 

= 
= 
= 

= 

= 
= 
= 
= 
= 

~ 

0006 
0008 
0010 
0012 
0013 

0018 

0020 

.... ... .- -1 

; * 
•***•···················~·~······················~~·*• 
;p_link 
i p_ thread 
;p_:>tat 
;p_prlor 
v_ flag 
p_na:ne 
p_1.1da 
p_dsk 
p_1.1ser 
;p_ldsk 
;p_l1.1ser 
; p_mem 
p_cmod 
; p_W'lit 
ip_orq 
ip_net 
;p_parent 
p_cns 
ip_abort 
iP_cin 
ip_co1.1t 
ii>_lst 
i P_sf3 
;p_su 
ip_sf5 
; p_reser11ed 
; p_pret 
;p_scratch 
;p_wscrtch 

eq.1 
equ 
eq1.1 
eq" 
equ 
eQl.I 
equ 
eq1.1 
eq1.1 
eq1.1 
equ 
eq1.1 
eq1.1 
equ 
eq1.1 
equ 
equ 
eC11.1 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
eQu 
equ 

••Dl'd ptr 0 
•or~ ptr p_link t kOrd 
byte Ptr p_thread + woro 
~yte ptr p_stat t bytP. 
.. ord µtr 6 
byte ptr 8 
nord ptr lllh 
uyte ptr ll.h 
byte ptr J3h 
oyte ptr p_user t byte 
byte ptr p_lask t byte 
word ptr p_luser t byte 
byte ptr lah 
word ptr p_dvract + kDrd 
byte Ptr p_w~tt t word 
byte ptr p_or~ t byte 
word ptr p_net t byte 
byt'! ptr 20h 
byte ptr p_cns + byte 
byte ptr p_abort t byte 
byte ptr p_ctn t byte 
byte ptr p_cout t byte 
byte Ptr p_lst t byte 
byte ptr p_sfl t byte 
byte ptr p_st't + byte 
word ptr p_sf5 t byte 
word ptr p_reservad • (2•woru> 
byte ptr p_pret t word 
word ptr p_scratch 

frucess descriptor pd_status values 

;ps_run 
ip::._poll 
; ps_delav 
;ps_swap 
;ps_term 
iPs_sleep 
;ps_dq 
;ps_nq · 
; ps_flag•ai t 
;ps_clo1o1alt 

eQU 
equ 
equ 
equ 
eQU 
equ 
equ 
eQU 
equ 
equ 

OD 
01 
02 
03 
04 
05 
06 
01 
08 
09 

in ready list root 
in p<>ll list 
in delay list 
in swap list 
terminattny 
sleep ~rocessin1 
in dq list 
In nq 11 st 
in f 1 a J t al> 1 e 
in c_queue list 

Process descriptor pd_flaq hit values . • . • 
ipf_sys 
ipf_keep 

~ ~ 

equ 
equ 

~ 

OOOOlh 
00002h 

..... 

system process 
do not terwlnate 

~ ..... ~ 
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lJ6 
231 
238 = 
2J9 
2'tU = 
241 
2'tZ = 0090 
2"3 
2H 0200 
2't!> 
246 = 
ZH 

-
iPf_kern4l equ 
;pt_µure ~;:iu 

;pf_tat.le eq" 
; pf _resource e .1u 
;pf _raw eQu 
pf_ctlc eQu 
;pf_active equ 
pf_tempkeeP eQu 
;pt_ctld equ 
;pf _childal>ort equ 

l).)004h 
i.lOOOllh 
!H)l)l Oh 
Olill20h 
uOo40h 
IHlO'lllh 
OOlOOh 
(i02il0h 
004'10h 
00800h 

resident ln ~~rn~l 
pure m9morv uusct~~J 
Jrum p'J tai.l~ 

waiting for res~urce 
r..;w console 1/o 
.11Jort r>en:Hn1J 
<1ctive ttv 
don•t lermindte vet ••• 
exµlicit dLtach occured 
child terminated a~normdllv 

-
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HS 
HCJ 
2~0 

251 
2!>2 
2!>3 
2H = 
2!>!> 
256 = 
251 
258 
2!>9 
260 
261 
26l 
263 = 
264 
265 
266 
261 
268 
2o'J 
210 
211 = 
212 
213 = 
2H = 
215 = 
216 
211 = 
218 = 
219 
2HU = 
21H 
2H2 
283 
211.\ 
2115 
2116 
281 = 
21111 = 
289 
290 = 
291 
292 
291 = 
29.\ 
295 = 
296 = 
291 = 
2911 
?99 
JOO = 0001 

~ ~ -- -, ~ ~ 

eject I includ~ qd.dAf 

;. 
;• 
•• 
;• 

~ueue Descriptor - Tnis is structure is us~d 
to creat~ d 4u1ue. One is maint~lned 
in the systehl Udt~ ~rea for each Queue 

• • • • • • • • • 

·----·----·----·----·----·-~--·----·----· 00 link lnet lor•J I fla,Js name ••• 
·----·----·----·----·----+----·----·----· 

08 ••• name I msglen I 
·----·----·----·----+---~·----+----+----· 

10 I n111sgs I dQ ·1 nq I ;usgcnt 
·----·----·----+----·----·----+----·----· 

111 I 11so;1out I buffer . ·----·----·----·----· • 
• • • • 

ltr.k 
net 

- used to link QOs is system lists 

•• 
;• 
:• 
;. 
i• 
i• 
i• 

•• 
i• 

or;i 
flags 
na:ae 
11sglen 
n111sgs 
dq 
nq 
11sgcnt 
•sgout 
buf 

- which machine in the network 
- origin m4chine in th~ nP.twork 
- Queue f-lciqs 
- Name of uueue 
- I of byt~s tn one message 
- maximum ' of messa1es in queue 
- Root of POs waiting to read 
- ~oot of ~Os list wafting to write 
- I ot messa~es currently in queue 
- next message f to read 
- pointer to queue message buffer 

(for MX ~ueues, owner of queue) 
:• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
: q_ltnk eQU "'ord ptr 0 
;q_net equ oyte ptr q_link • word 
;q_org equ Uy le ptr q_nel + byte 
; q_fla.JS eQu word ptr q_org + byte 
iq_name equ byte ptr q_flags • wora 
; q_msglen equ "ord ptr q_name • Qnumsi z 
; Q_n11sgs eQu 111o>rd Plr q_msJlen .. word 
;q_dq equ ...iard ptr q_nmsgs • worJ 
iq_nq equ word ptr q_dq • word 
;q_msgcnt e1u ward ptr q_nq + word 
; :i_msgout equ .. ori:I ptr q_IDS<JChl .. word 
iq_buf eQ<.1 word ptr q_msgout • word 
;qJlen equ q_o1.1 f .. .,ord 

. ILFLA;;S val1.1es • • qf_mx eQ1.1 OOlh Mutual Exclusion 

~ !iii-ii ..... ....... .... ~ ~ 
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301 
302 
30'J 
30't 
305 
306 
301 
3011 
309 
310 
311 
312 
jlJ 

3H 
315 
316 
311 
3111 
3l'J 
3£0 
321 
322 
3H 
324 
325 
J26 
321 
328 
.3l'l 
330 
331 
332 
Hl 
3H 
335 

0002 .:.,f_keQt:o e:iu 00.:'.h h~ Od.l l L 

;qi_hidc l~ q lJ {)i'l4h N.:it II s~r 1<r it:; i.. l ,• 
;'lf_rsp eq..i Ol)dh rsµ •1ueue 
;qf _table equ o l uh fr oir, qJ t al· 1 e 
i1t_rpl 
;qf_de11 

; .. 
; * ... 
; . 
;• 00 

•• •• OB 
; . 
; . 
; . 
; . 
•• ; . 
;• 
; . 
; . 

e:iu 02 Oh r,, l queue 
eQu v4Jh d•!ll ice queue 

·----·----·----·----·----·----·----·----· 
lflgs!riet I qadJr n.Js(Js I ouffptr I 

·----·----·----·----·----·----·----·----· I na~a 

·----·----·----·----t----t----·----·----· 
fl !)S 

net 
qaddr 

- unuse.J 
- unused (which nachine to use) 

Queue IO. c;Jur;,sr. of QD 
nmsgs number ot mess~yes to redd/write 
l>uffptr - address to read/write into/frQn 
na•e name of queue (for open only) 

; qpb_ fl gs i!Ql.I byte ptr 0 
;qµb_net equ byte pt r Qpb_tlgs • byte 
; qpb_q4ddr equ .iord ptr qµb_net • byte 
ir1Pb_nms;is equ wor cl ptr qpb_qc;dJr • word 
;qpb_buffptr equ worct i,.t r qpb_nn,sys • word 
; qpb_n<1me equ byte ptr qpb_buffptr • word 
; qpbl en equ qPb_n<1me • qn<1111siz 

., 
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L~/K ASM86 J.l SOURLE: flOOS.~36 

H6 
337 
3311 
3J9 
HO = 
HJ 
Hl = 
H3 :: 

Hit = 
345 
H6 0002 
H7 
H8 
H'J = 
350 
3!'11 = 
352 
3!>3 
3H 
3!'15 
3!>6 = 
JH :: 

358 
35'.I 
360 
361 
36l 
363 
364 0000 
365 = 0001 
3b6 : 0002 
167 = 0003 
3611 0004 
36'.I 0005 
310 0006 
.311 0007 
372 
373 
3H 
315 
376 
311 
318 = 
319 
3110 
3111 
36l = 
3113 = 
3d4 = 
3115 
3116 
387 
388 

eject I includ·! JJulfllnc.uo:i 

Sync Pur~m~ter niocv 

; * 
························*···~······~···*····~····~,·~···· 
; sy_linlc equ .. ur,f ntr 0 
sy_oomer aqu worJ ptr 2 
;sy_ .. alt equ word ptr 4 
; sy_next equ .,ord µtr 6 
; synclen equ 6 

•• 
:• KPIM-86 ~nter-Hudule Function Definitions 
:• 
•• ;· 

Sa11e cdlling conv~ntlons as User proura~s 
except CX = function inste4d of Cl 

•• ;• 
BX = 2nd pQra~eter on entry 

CCH=•odule, tl=function * in module) 
:• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Kodule definitions 

user 
sup 
rtm 
mem 
cto 
IJdos 
xios 
net 

!Hts 

equ 
e1u 
equ 
eQu 
equ 
equ 
equ 
eqli 

that 

0 
l 
2 
'i 
't 
) 

6 
1 

represent 
in module_map 

;supmod_t>lt equ OOlh 
; r t1nrJod_>l t equ 002h 
o memmod_bt t e1U OO'th 
; bdosmod_il lt equ OOuh 
;ciomod_t>lt equ JI Oh 
t X[DSIROd_b( t equ 020h 
;netmod_i>lt eq1,1 040h 

; Supervisor Functions 

; f _sysreset equ (user 
;f_conln equ (user 
if_conout equ (1.1.ser 

present DIOdU 1 es 

* OlOOh) + 0 

• 01001\) + 1 

• UlUOh) • 2 
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3U9 
390 ; f _f"'a1i11conin e;iu (us er " lJllJ,Jti) t 3 
391 ; f _r .. wCOflOUt t?"QU lUSPr * lilOCn) t .. 
3'Jl ; t _lstotJl equ (u~2r " U I IJIJh) t 5 
3'J3 ; f _rawcoflio t! -1 lJ Cu s ~r " 010011) t 6 
394 ;t_,Jetiobyte equ (us~r * Ol00h) t 7 
H!> ;f_setioayle >:!tJ iJ ( iJ~er * !JlUOh) t II 
3'J6 ;f_conwrite <.JQU (us er * 01 OOh) t 9 
3'J7 ; f _conr ead equ (u5er • 0100h) .. 10 COPYRIGHT© 1981.1982, 1983 3911 OOOB r _COJ\Slal !QU (1.JjPf' * OlUOh) t 11 
399 ; f _getversion t!QU ( lJ s er " 01ooh> + 12 DIGITAL RESEARCH 
4110 ; f_diskreset a!lU (user * 010011) .. J 3 P.O. BOX 579 401 ;f_diskselect equ (user * OlOOh) t 14 
4Ul = ;f_fopen t!'lU (user * OlOOh) * 15 PACIFIC GROVE, l:A 93950 
403 ; f _fclose equ (user * 010011) .. 16 
40't ;t_searchftrst eQU (u:>er • 0100h) t 11 SER.# 
405 ; f _se;irchnex t eQu (user * 0100h) .. 18 
406 ;f_fdelele ;qu (user • 010011) t 1 'J 
401 ; f _freadseej eQlJ (user • 010011) * 20 
4011 ;f_fwriteseq equ (user * OJOOh) * 21 
409 ;f_fmi>ke equ (tjS!lr • OJOOh) .. 22 
410 ; f _frena111e equ (user • OlUOh) t ?3 
411 ;f_loginvector eq..i (user * UlUOh) t 24 
412 :t_getoefdisk equ (user • OlOOh) .. 25 
413 if_setdma eejU (user * OlGOh) * 26 
414 ;f_getallocvec ~qu (user * UlUOh) * Ll 
'tl 5 ; t _ .. ri te?ri»lect equ (us er • OIOOh) .. 28 
416 ;f_getrov2ctor equ (user • 01001'1) .. 29 
411 ;f_setfile4ttr equ (user * UlUOh) t 30 
4111 ;f_getdPt> equ (user * OlUOh) * 31 
H<J ;t_usercode eQU (user • 0100h) .. 32 
4lU ef_freadrda equ (u.>er * UllJOh) * 33 
421 ; f _ fwri terdm equ (us er * 0100h) + 34 
422 ; f_fileslze e qu (user • OlOOh) + 35 
423 ;t_setrndrec equ (user * UlUOh) .. 36 
424 :t_resetdrive e qlJ (user * OlOOh) * 37 
425 ;f_accessdrive eQU (user * OlOOh) .. 38 
426 ;f_freedrlve equ (us"r • UlUOh) t ]'J 

427 ;f_writerndzero equ (user * 0 IO Oh) .. 40 
4211 ; f _callhlos equ (user • UlUOh} .. 50 
429 ;f_setdm:tb equ (user • OlUOh) t 51 
4JU :r_qetdmil eQU (user • 0100h) .. 52 
431 ; f _gel11a1t111e11 equ (user • i)l(;Qh) .. 53 
432 :t_get<;bsmax111em equ (user • UlUOh} * 54 
HJ ;f_allocmea equ (user * 0100h) .. 5~ 
H4 :t_allocabs11e111 equ (user * OlOOh} .. 56 
435 ; ·f _freemem eQU (us Pr • 0100h) .. 51 
436 ; f _freeall•e11 eQu ( LIS:!I' * 0100h) .. 58 
431 ;f_userload eQU (user • OlUOh) .. S9 
438 = ;t_malloc equ (user • 0 JflOh) .. 128 
4J? ;t_memfree equ (user * UIUOh) * 130 
HO ;f_polldev equ (user " OlOOh) .. 131 
Hl :t_flagwait eQU C ..iser * 0100h) * ll2 



CP/M ASMll6 1.1 SOURCE: >!OGS.a6 pt '.;t l.' 

HZ 
HJ ; f _f1ags.?l equ (u,,er ~ OlllOh) .. 133 
H't ;f_qmake .:qu Cus~r * 01 iJOn) .. 134 
H5 :: ;f_qopen eQu ( U::i ~r * 0100h) .. B'S ----
H6 :f _Qdelete .,qu Ct1 s~r 'I- UlUOh) .. D6 COPY~ CfIT~) H31, 1982, 1983 
Hl 0089 f _qread equ (us'!r * OJIJOt.) .. 137 
Hlf ; f _cqreaiJ equ (us.ir * IJl OOn) .. 138 DIGIT Al R£Sb\RCH 
H'J 0080 f_q,.rite equ {ci :>er • UlUOh) .. 1,;9 ·P. 0. BOX 579 
00 = ; f _cqwrite l!QU (user * 0100h) .. 140 
451 ; f _de la v equ Cus~r • OlOOh) .. 141 PACIFIC GROVE, CA 93350 
452 ; f _dispatch equ (1Jser • UlOOh) .. 142 

SER.# 451 :: OU8f f_terrainate eQu (user * OttiOh) .. l't 3 
4H ;f _createproc equ (user * OlOOh) .. 144 
455 :t_setprior equ (.,s.er * UlUOh) • 145 
456 : f _con<J tta ch equ C-iser * UlOOh) .. 146 
4H ; f_condet11ch equ (usur * OH On) .. 147 
458 if_setdefcon eQU <user * OlOOh) .. l't8 
459 ;t_conass.liin equ (us.oar • UlOOh) .. 149 
'4160 H_clic111d equ Cu.ser • 0100h) .. 150 
'4161 :t_callrsp eQU Cus~r • 0100h) .. 151 
46l ;f_parsefllename equ (us.er * 0100h) • 152 
463 ; f _getdefcon equ (user * 0100h) .. 153 
46-41 if_sdataddr equ (user • OJOOh) .. H4 
'4165 H _tt meofday equ (user * UlOOh) • 155 
'4166 = : f _pdaddress equ (user * 0100h) .. 1!>6 
.\61 ;f_4t>ortprocess equ (user * 0100h) .. 157 
't68 ; f _lstatt<tch equ (user • UlUOh) .. 158 
46'J = ;t_lstdehch equ C1.1ser * OlOOh) • 159 
410 :: ;t_setdeflst equ (user • OlOOh) .. 160 
411 if_clstattch equ Cusiir * 0100h) .. 161 
Hl 0042 f_ccon.tttch equ (user • 0100h) .. 162 
413 = ;f_111pmvern1.111 equ Cus"r • OlOOh) .. 161 
'41H ; f _getdefl st equ CusJ?r • 0100h) .. 164 
HS 
416 :: Internal RTM functions 
417 = 
418 ;t _sleep eq1.1 Crtm * OlOOh) • JI) 

419 ; f _wakeup eQU Crtlll * OlOOh) .. 19 
'41110 ;f_flndpdn<t•e equ Crtm * 0100h) .. 20 
't81 0215 r _svnc equ Crt111 • 0100h) • .!I 
482 = 0216 f_unsync eou CrtlD * OlOuh> .. 22 
Ul = 
484 Internal MEM functions 
411S = 
'tll6 = ;t_share eqU (11em .. OlOUh) .. 8 
'41U7 ;r_maualloc eQU CrneJR .. 0100h) .. 9 
488 = :t_maufree equ C11em • 0100h) • 10 
09 ; f _mlalloc equ ( rnem * 0100h) .. 11 
'4190 ;f _rnlfree eciu (R1em • OlOOh) • 12 
01 = 
49l Internal SUP functions 
'4193 
'4194 if _load eQU {sup • 0100h) .. 10 

.... ........ ~ ~ ~ ......... .~- -- ,-- -1 ~ ~ ~ ~ ~ ~ ~ ~ 
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49~ 

4% 
4'Jl 
4911 
499 
500 

040t 

-
; {ntern~l C~n fyACl(?nS 

t_ccnprlnt (ciu * OlUUh) • 14 
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!>01 
50l 
!>03 
504 
50!> 
506 
501 
5011 
509 
510 
511 
512 
511 
514 
515 
516 
511 
518 
519 
520 
521 
!>22 
523 
524 
!>25 
526 
521 
528 
Sl'J 
!>30 
5Jl 
532 = 
5j3 
5J4 :: 
535 :: 
536 

:: 

:: 

= 
:: 

:: 

:: 

0009 
OOOA 
0008 
oooc 

0000 
0001 
0003 
000!> 

eject I incluj~ xios~b.~af 

•• •• xros function ju~p ldbl~ offsets 
:• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
io_const equ 0 
io_conin equ 1 
lo_conout t!~U 2 
to_llstst equ 3 inot U!>~d 
to_llst equ 4 
io_.:.uxin £qi.I 5 ;not u:.eci 
io_i;uxout equ 6 inot u.se d 
io_s1o1itch t:Ql.I 1 

.io_statliru equ 11 
to_seldsk equ 9 
io_read equ 11) 

io_1o1rite e~u 11 
to_flush equ 12 
; io_polldev equ 13 

:• XIOS Parameter Block for CALL XIOS functions 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
xci>_func 
xcb_cx 
xci>_dx 
xcl.Jlen 

equ 
equ 
equ 
equ 

0 
1o1ord ptr xcb_func + byte 
1o1ord plr xco_cx + 1o1ord 
xcb_Jx + word 

COPYRIGHT© 1931. 1982, 1983 
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5.H 
531l 
5J'J 
54U 
5'tl 
542 
543 
SH 
545 
5'16 
541 
5411 
549 
550 
551 
552 
5H 
5'14 
555 
556 
557 
5511 
55'l 
560 
561 
562 
56:1 
564 
565 
566 
567 
5611 
569 
510 
511 
512 
513 
514 
575 
576 
517 
578 
579 
51l0 
5111 
51l2 
5113 
5114 
585 
5116 
51!7 
51111 
589 

= 

-

ft-ff 
0000 

=0000 E94600 
=0003 l9CEOO 

=0006 0001) 
=0008 

=OOOC 

=OOOE 't34r50595249 
'tH854234329 
HH38332C 

=OOlf 4449't7495't4l 
4C2 !1:>2455 HS 
415243482830 
3421'30362F38 
3329 

=0039 5115858582030 
30J()30203635 
34333?31 

= 

=0049 CB 
= 

0049 
00[}4 

e j e ct I inc 1 u d " '"L>;; i f. b ·Jn syste~ initiJlilJliun 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
i• 
i* bdos tnterfdce 
; . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
!JHPH equ 
3CPH equ 

cseg 
org 

jmp 
j11p 

sysd<at 
supervisor 

true 
false 

0 

inll 
entrv 

dw 
rw 

0 
2. 

iLdos tnitializ~tion 
;inter ~odule entry Pl• 

;s~g ~ddress of sysd~t 
isupervlo.or ofr:oet and seJment 

COPYRiGHT ~ 1981. 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
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<h~v _w er rw 1 iset by sysdJt.bdo, chk"a by GiNSYS 

; :.::.== 

ini t: 
;==== 

db 

db "lIGITAL ~fSlA~CHC04/06/113)" 

db ·xxxx-ooo0-654321· 

i Initialize booslxios modules 

entry: O~ = system data area 

code seg111ent val~es setup Ly gensys 
11011 sysdat, ds 
•011 aK 1 sup111od 
mov cs:supervisor,~K 

aov ax, supmodt-2 
•011 cs:supervisor~2,aK 

retf 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; . 
;• bdos function table 

-
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590 
591 i• 
592 i*********************************~*•*******•••••••••* 
593 = 
594 structure of .;ntry in functab 
595 = 
596 0000 i>tab_addr equ word ptr 0 

COPYRIGHT 6 1981, 1982, 1983 sn = 0002 bt..;b_fla;J equ ~yte 1•tr (i>tab_a,Jdr + 11.orJ) 
!':198 DIGITAL RESEARCH 599 0001 bf_i;etmx eq1.1 OOOOlb ;qet mxdisk queu.: 
600 = 0002 bf _cshell e :i u OODIGb :conuitional Sil<! 11 f1.1nction P. 0. BOX 579 
601 = 0004 bf_ fcb33 equ OOJOOb i3J IJyta fcb f I aJ PACIFIC GROVE, CA 93950 602 = OOOd bf fcb36 equ OIOOOb ;36 l>ytP. fcb f l.:l'J 
603 0010 bf _resel equ lOOliOb :u i sk resi!l.;ct fl<oJ SER.# 
604 : 

605 :»dos function t11t. le 
606 = 
601 =004A 20Z301 functab dill func13 I db OOOOlb fxtl3 eQU 001\ ; disk reset 
608 =0040 64l301 d,. tune 14 I db 000011> fxiH equ Olh ; select disk 
609 =000002 dw funclS I db 1010lb fxi15 equ 02h ;open file 
610 =000003 dill func16 ' db lOIOlb fxt16 equ OJn ; close file 
611 =00000/t c1 .. funcJl I dD 00101t fxil7 equ 04n ; search first 
612 =000005 dill func18 ' db OOOOlb fxi18 equ 05tt :search B.!xl 
613 =000006 dw f1.1nc19 I db 1010lb fx tl '} equ 061\ ;d~lP.le file 
6H =000007 d,. func20 I d!> lOlllb fxilO equ Olh ; redd seq" ?nt L1 l 
6H =000008 dill func21 I db 101111> fxi21 equ OSh ; write sequentiill 
616 =000009 dw func22 I db OOlOlb fxi22 eQU O'Jh ; mrJkP. file 
611 =OOOOOA d,. func2l I db 101010 fxi23 equ OAn ; r ena111e filP. 
6111 =00611 A52DOO dw func2• I db 000001> fxi24 equ ldh :return lo gin vector 
61 'J =0061: AA2DOO dw func25 I Jb OOOO:lb fxi25 equ ocn ;return c1.1rrent disk 
620 =0011 82lDOO d,. func26 I db OOOOOb fxi26 equ OOh ; set dma ·'lddress 
621 :OOOOOE dw func27 l db 000010 fxl21 equ Oen ;;;et <1lloc addr 
622 =0011 1112801 dill func28 db OOOOtb fxt28 equ Ot=h :wrtte protect d l sk 
623 =001A 882000 dw func29 db OOOOOb fxll9 equ 101\ ; 11 (' t r/o vector 
6H =OUOOU dw func30 db 0010lb fKiJO equ llh :set file attri~utes 
625 =000012 dill func31 db OOOOtb fxt 31 equ 121\ ; get Ohk p:ir111 ~dJr 

626 =0083 802000 d111 func32 db 000001> fxll2 equ Un ; set/;iet L,ISP.r cod11 
621 :000014 dill funcJl db tlOllb fxiH equ 14h :read randoir1 
628 =00001!':1 dw func34 db 1101 lb fxlH equ 15h ;wrltP. random 
62'J =000016 d111 fttncl5 db tlOOlb fxlJ5 eq<.1 16h •co;01pute file slz e 
6~0 =0081- 132909 dw func36 db OlOOlb fxi36 equ 11h set r.indom recard 
631 =0092 832901 dw func37 db OOOOlb fxi37 equ 181\ reset drive 
632 =0095 812901 d .. func38 db OOOOlb fxU8 equ 19il access drive 
6JJ =OOOOlA d .. func39 db 000011> fxi.39 equ lAh free drive 
634 =000016 dw func40 JI> JlOllb fxl40 equ lflh write r<Jn<lom w/ zero f 111 
6H =009E 13241'1 d111 func42 db llOOlb fxi42 equ I Ch lock record 
6J6 =0041 182419 dill func•3 db llOOlb fx.l43 equ lOh unlock rec()rd 
631 =OOA4 012000 dill func44 db OOOOOu fxi44 equ Hh : set :nul tt- sec tor count 
638 =OOAl f42!>00 dw func4S dt. oono oa fxi4S equ ii=n ; Sf?t bdo:> error ~1ode 

6J9 =OOAA 832'l01 dw func46 db OOOOlb fxi46 equ 20h ; get disk free s1>ace 
6~0 =000021 dill func48 db OUOOlb f xi48 equ 2lh ;flush b1.1ff P.rS 
641 =OOllO EAZ!lOO dw func51 db OOOOOb fx 151 equ Uh ; "et d111'.'I liitSe 
642 =OOBJ fOZ!lOO dw func52 db OOOOOb fx 152 equ 23h ; get dm1t l>ase 



-
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643 
6H 
645 
646 
6H 
648 
649 
650 
651 
652 
653 
6 54 
655 
656 
657 
658 
6~9 

660 
661 
66i. 
663 
66't 
665 
666 
661 
668 
669 
610 
611 
612 
613 
6H 
615 
676 
611 
618 
619 
680 
681 
682 
683 
68't 
685 
6tl6 
6tll 
688 
689 
690 
691 
692 
693 
6'J't 
695 

=00002't 
=000025 
=000026 
=OOBF CF2C01 
=000028 
=000029 
=OOCll 002EOO 
=OOCii 1E2EOO 
=OOCt 802)01 
::000020 

'00004 32E08Bfl 
=0008 0 IE& 03fl 
=OOOC 83Co4A 
=OODf 21:;:&04020001 
=OOES 7405 
=OOE 1 [8()'.:00 
=OOEA t:BOT 

=OOEC 33011 
=OOEi: 2EFFHOOOO 

=OOF3 8RC 3 
=OOFS CB 

=OOF6 ll81E6800 
=OOFA 884106250002 
=0100 50 
=O llll 81H060002 

=0106 5 6S 2 5 l 
=0109 1i96900BA900B 
=OlOt' c80803 
=0112. 595A5E 
=0115 0BCOH03 
=0119 E9FB01 

OOEC 
OOF6 
OOF 3 

041.< 

OllC 
0317 

; ===== 
entry: 
·-----

nom.>c: 

exit: 

Jw func91J uh Uu0°lb fxi':lH ~-1u 2 4t1 
d .. func9<J do ll 1 () 0 l t; fx i 'J9 cq.~ L l_ih 

d.i funclUQ •Jb 0 J lill" fxilOO equ 26h 
a .. funclOl Jh OOOC!b fxllOl eQU 27 h 
dw funcl02 db OOIOL.i t xii OL CQU L'l h 
dw funcl03 ,jb OUl1)Jb hil03 eQu 29h 
dw fLmclU4 db OOOtJOl• fxil 04 equ i: Q h 

dw funclO:> db oJJnon:.. hilO~ equ .( ,j h 
dw funcl06 db OOOOlu fx il 06 eQu 2t.11 
Uli pr_terrn db 00001!1 fxil43 equ .dlh 

; bdos mo.1ul e .;ntry point 

entry: GL internal bdo s function number 
DX .irgument 
OS systP.m dd t.; llf'" H ca 
t:S user d ~l ii area 

exit: AX liX = return cod.; 

xor ch 1 chl mov sl,cx 
shl sitll add si1cx ; multiply by 3 
add si,offset functao 
test cs:btab_flag[siJ,Lf _qetmx 
jz nomx 

ca 11 get d ls k mx 
jmps exit 

-
;rc~pt 1lloc w~~l0r 
; t r., 11 c" t '" t ii ., 

-
; 5el dirr~;:t()r v l 1 1Jf!l 
:rnturn Jir~cto~y 19~~1 d~t-J 

; r e c; :i i i l ;_~ x t .: L-

; "j r i t ~ or J .. 1 J it.~ ti le x fr: b 
:set ClJrr~r1t -~dl·~ ~nd tfmp 
iJet curr~11t .J1t.~ -itid tirae 
;snt default µjs~word 
;ttr~inlte proc~s~ 

I l 
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xor bx1bx :initiblize return parameter 
call cs:btab_Jddrfstl 

\Jet di skrnK: 

;---------
entry: SI 

ex 
IJX 

11ov bx 1 rlr 

off sDt of bdos functab entry 
internal odos function number 
argument 

11ov axtP_fl.ig(LxJ I anj ax 9 pf_tempkeep 
push ax ;sbve temoke~p flay 
or p_flag[bxJ,pt_tem 0 keep ;do hot allow ctrl c ~hile in bdos 

push sil push dxl push ex 
11ov cx,f_qre.id I mov dx 1 offset mxdiskqpb 
call mpmif ;get mxdisk 4U~ue 

po~ cxl pop dxl pop sl 
or ax,axl jz $+S ;~as Ml~ rP3d ~ucces~ful1 

jmp retmonxl :no 

-
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6'J6 
6'J7 
6'Jll 
6'J9 
TOU 
701 
TOZ 
703 
704 
T05 
706 
101 
708 
109 
110 
711 
712 
7H 
714 
71-, 
716 
111 
711! 
719 
7ZO 
121 
12l 
7H 
TH 
U.':> 
7'.6 
121 
728 
7L9 
no 
131 
HZ 
7H 
7H 
735 
736 
TH 
138 
l.J9 
HO 
Hl 
7.\/. 
H3 
TH 
145 
H6 
7't 1 
H8 

=01 IL <J80E7 AG8 
=0120 8Blf6800 
=0124 F747068000 
=0129 Hoa 
=Ol2b 32CO 
=0120 68FFFF 
=0130 t9C700 

=0133 9C5BFA 
=0136 3Cl6380A 
=013A 89263AOH 
=Ol3l 2E8El60600 
=OH3 BCHOB 
=0146 509) 

=OH8 891 EA408 

=014C 88't 112 
=Ol'tf A31F08 

=0152 26Al2EOO 
=0156 A32R09 
:0159 l6A UOOO 
=0150 A32009 

=0160 06 
=0161 dC062909 
=016!> 56 
=0166 tlC01)8CC3 
=016A 8EH8ECO 
=016E 8E0200 
=0171 BF8508 
=OlH 891900 
=0177 F3H 
=0179 SEO~ 

"'0176 AlB508 
=O 17 l 610 4 03!.:8 
=0182 0106fJ708 
=0186 812685080f00 

=018C B9150032CO 
=0191 BF01101! 
=0194 f3All 

=0196 F60590060174 OlAO 
03 OlAO 

=0190 E8891C 1L29 

=OlAO !19168108 
=014" 118151009 
=01118 H56 

:no11 tx_intrn,cl 
lllOV bx,rlr 
test p_flag[bxJ,µf_ctlc 
jz not_ctlc 

not_ctlc: 

J(Or ii l,<tl 
'11011 bx,Offffh 
j111µ relmonx<1 

pushf I pop ax I ell 
:11011 ss_sa11ti, :.s 
11011 sp_save,sP 
111011 ss,sysdat 
mo11 sp,offset bdusstac~ 
;.aush ax I popf 

111011 pd4ddr,bx 

mov ax1woro ptr p_dsKluxJ 
mov word ptr seldsk 1 Jx 

•ov axtu_wrkse\j 
mov parametersegment,ax 
11ov ax,u_retse;J 
Aov returnseg,ax 

pus.h es 
aov uda_save, es 
push si 
nov ax,dsl mov bx 1 es 
111ov ds,bx! mov es1ax 
;nov si 1 offset u_dma_ofst 
11011 dt,of fset dma_ofst 
aov cx 1uda_o11l_len 
re;.a 11ovsb 
11101/ dStdX 

mov axtd;na_of st 
mov cl, 41 shr ax, cl 
add dma_sey 1 ax 
and dma_ofst 1 000fh 

111011 cx 1 zerolength I xor Jl,al 
mov dl,offset fcbdsk 
rep stosb 

tes.t pdcnt,11 jz pdcnt_ok 

call inc_pdcnt 
p<1cnt _ok: 

11011 info1dx 
110 I/ 1 i I) f 0 I d l 
pop sll push sl 

; 1":. l no e ~,..or 111 '2" s s .J. j t~ l ;:> -er i ht 

;switch to internal ~do~ sl.cK 

HIX rlr 

;set default disk dnd us~r coJe 

9initialize boos di.ltd area for user 

;save uda segment 

icopy uda odos vars to loc~l area 

:reset pdcnt if low order )it set 

; info=dx 
:Iinfo = lowlinfo} - don"t e~u 

F~Gt: ll 
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H9 
1!10 
151 
1!1l. 
1!13 
1!14 
155 
1!16 
151 
758 
7!19 
160 
761 
16l 
763 
764 
16!1 
166 
167 
168 
169 
HD 
111 
11l 
113 
114 
115 
116 
111 
118 
119 
180 
181 
1112 
1111 
18~ 
18!:> 
786 
1111 
71111 
1119 
19U 
l'H 
792 
793 
7'h 
l'J5 
196 
191 
791J 
799 
800 
!JOI 

=OlAA 2E8A~40200 

=OlAF F6C4047405 
=OIR4 E8.!.002t~ OB 

rJ 1 fl 'J 

0 .>t 4 

=0189 f6C~087406 01C4 
=OlBE l82702E80f02 03E~ 

=OIC4 
=OlC.5 

=OICC 
=0102 
=0104 
:0101 

=0109 

=<OlOC 
=OlEO 
=01E4 
=OlE6 
"uif9 
=OlEO 
:Qlfl 

=01F3 
=Olf4 
=OIFA 
:OlFO 

=Olfl-
=0202 
=0206 

=Ol.OA 
=0200 
=0211 
= Ol. I !I 

=0211 

=021 .. 
:0216 
=Ol.10 
:021F 
:0221 
:0225 
=0228 
:0220 
=0221-

=0<'33 

5t: 
803E'H 08 0174 
00 
2EFS840200C2 
H05 
E8A901 
(B(I) 

tll5801 

8AOE OCOB 
OAC 9 74 Of 
nm 
BE3COB 
llB 3f: a liHI 
8E062~09 

f3A4 

01 
BEfi'J 08 llf 06 00 
&91500 
F3A't 

Al2'J09 
26f\HOOO 
81\l E0008 

9C58FA 
8El6380fl 
BB263AO!l 
509) 

AOl 8 08 

53 
ABFF 
741F 
7815 
FFH21l09 
BBFFFf 
f6060F08FF 
H04 
8BlE8108 

53 

011 'J 
0 lO:l 

IJIO l 
0380 
0 IOC 

0334 

Olf3 

023t 
0216 

0233 

~ov Jh 1 cs:~tJb_f l~JCsij 
test ~h.Lf_fc!:331 jz notfcL33 

call p-ir:>aveJ)! i1r.µ'- noltcuJ6 
notfcb33: 

test ah 0 bf_fcb)6t jz notfcL16 
call parsavc->61 Cilll sav..,_rr 

notfcb36: 

no shell: 

rtttmon: 

retmon6: 

pop si 
cmp m•Jl t_cnt 0 1 I j" nosh,lll 

test cs:utdb_flaJ[siJ,~f_cshell 
jz noshell 

C&ll shell 
jmps rt':tm1on 

call call_t>dos 

mov cl,p'lrlg 
or cl1cll jz retmon6 

)(Or ch 1 ch 
mov si 1offset tnfo_fcb 
mov di,info 
mov es,pdra:neterse~3ent 

rep movsb 

lit 31 hyt.-, fell 
; co~y j~ ~yte~ lo iocal 

iel•e if 3b Gyte fcL 
, coµy J6 ~)yt ~s to luc-ii 1:::..~ 

; ..Jnd s.:..&ve t'qn(10.n recuri... b.;t2s 

; ii rnul t _cnt () l dl1<l 

tune us~s mult_cnt th~n 

pop es ;restore udd sPgment 
mov sf1offset dm~_ofst•4 I mov di 0 offset u_dma_ofst•4 
aov cx,uJa_ovl_len-4 
reo> movso 

aov 3x,returnseg 
aov u_retseg,iiK 
IDDV bx,aret 

Pushf I PDP ax I cli 
11ov ssoss_save 
mov sp,sp_save 
push a" I popf 

mov al1err_type 
r~tmonxa: 

push bx 
test al,true 
jz retmonx 

js denied_typ 
lfcb Si!'lillent 

-
l J 

COPYR;GHT © 1981. 1982. 1983 
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push parametarsegment 
mov Dk, Of fffh ;Offtfh => no fco to ~rint in mess~ye 
test resel 0 true 
Jz no_fcb 

mov bxoinf.:i lfcb offset 
no_fcb: 

push t>x 



CP/H ASH66 1.1 SOURCE: ~~OS.Ad6 

802 
8UJ =023't i:R04 
80't = 
1105 =0236 ff36300'l 
806 
807 ""OLJA llA26LF09 
8011 
809 =023t. 50 
810 ""023f b98SOOBA9008 
811 ;024!> E8D201 
812 =0248 58 
8U =024'J A8FF 
llH =02'tB 7503E9C600 
815 =0250 50 
816 =OL51 b8AOOB 
811 =0254 891502 
8111 =Ol51 1:8C001 
819 = 
8LO =Ol5A IH3E940000 
llll =025f 1407 
822 =0261 fflE'}200 
llL.J =0.t65 E99FOO 
82'4 = 
82!> =0268 58 
826 =OL69 80CH1 
1127 =026C A8FF 
828 =026E 7903E91200 
8L9 =OL13 50 
8JO =02H 11826't209 
831 =0278 BA3209 
8Jl =Ol1B E880 01 
833 = 
83't =027t. 58 
BJ!> =027f 8A08 
8J6 =OLSI .J2FF 
8.H =0283 01E3 
838 =0285 88914609 
8.J9 =OL69 E81F01 
a.o = 
841 =028C 26400600 
84l =Ol90 11530 
843 =0292 885AOA 
8"4 =0295 3C641206 
84!> =Ol99 C607 31 
846 ::029C 43 
841 =02911 2C64 
8411 = 
849 =029f 2C0"7204 
850 =02AJ FEC5 
au =0.lA!i EBFS 
852 
853 =02A7 882F 
854 =02A9 "3 

...... 

023.\ Jmp,; comn_d.;t 
d"nied_typ: 

retmonk: 

push err_pd_~dJr 

111ov ah1err_drv 

push ~x 

ll!OV CX1f_q>1rite 
;AL = error measa~· type t~ ~rtnt 

I ~ov dx 1 of fs~t ~xdiskq~G 
041 i. cal 1 mp mi f irel~asP. Dxdisk queu~ 

0250 

041A 

pop ax 
test al 10ffh 
jnz $+51 j mp r etu.onx Lt 

push ax 
•OV ox 1 of fset ~sg_sp~ 
mov cx1f_s11nc 
call mp11if 

COPYRIGHT© 1981, 1982, 1983 
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cmp word ptr err_intercept+l,O ;check if error interce~tion SER.# ______ _ 

0301 
ret_errO: 

0213 

040d 

040d 

029f 

ret errl: 
02A7 

Ol'IF 
re t_err2: 

~ ..... 

je ret_errO ; no 
callf dword µtr err_lntercept ;call intercqpt routine 
jmp free_spb 

pop ax 
add ah1•4• 
test al,Offh 
jns $+51 jmp d~nied_err 

push aK 
11ov uskerr 1ah 
mov d1<1offset Jskmsg 
call xprint 

pop ax 
1110V bl,al 
xor bh,bh 
shl D1<1l 

;set n: fi..11.1 

;print "CP/M Error On o:• 

mov dx 1 xerr_llstCbxJ 
call xprint 

:compute extended error ~ass4ge offset 
;print error messaoe 

mov al 1 u_func 
llOV ch130h 
111ov l>1< 1 offset pr_fxl 
cmp al 1 1001 jb r~t_errl 

lllOV b(bXJt .l'h 
inc bx 
sub ahlOO 

sub al1lOI jb ret_err2 
tnc ch 
Jmps ret_errl 

IROV Cbxhch 
tnc lJll 

r- H -, r- -- ....... ~--~ 

;convert tune# to character 

....... ~ ...... ~ ~ Iii-ii ,. mi« ~ ~~51 



- - -
CP/H ASM86 1.1 SJURCE: enos.~J6 

85S 
8!; 6 =02AA 
857 =OlAC 
858 =OZAi: 
859 = 02 Af-
860 =0282 
861 =02B5 
86.l =0288 
1163 =02BA 
861t =02Bll 
865 =OLBO 
1166 =02CO 
867 :02C3 
868 =02Cl 
869 =02C9 
810 =02Cb 
811 =OLCt: 
1112 =0200 
1113 -"0204 
SH =0.lOS 
1115 =0207 
876 =0209 
871 
11711 =0200 
879 =02EO 
880 "'OLE J 
1181 
882 =02E!i 
883 =02E9 
884 =02EA 
8115 =02EO 
81l6 =02Ef 
8117 =02F2 
81111 =02FS 
8119 =02f8 
890 "'OLFB 
891 =02Ff 
892 =0300 
8'H =OJOl 
891t =0304 
895 
896 "'0J07 
1197 =030A 
898 =0300 
899 =0.HO 
900 =0313 
901 
90.l =OJlo 
903 
90't ;ij317 
905 =OJlb 
906 .:OJIC 
907 =OJlf 

0434 
8Bu 1 
'i3 
C60720 
bR:>OO~ 

C60700 
5E5 A 
46 
H20 
C60720 
tlf650A 
8CD88CC3 
hECO 
8f:' 0 A 
ll90't00 
f 3A5 
26C6052E 
47 
8103 
f3H 
8EDB8EC3 

llMBOA 
C82801 
EB22 

11826800A 
5E 
8AH20 
OHO 
A2980A 
113C608 
8FA20A 
061E 07 
890400 
FH5 
07 
BA720A 
E8lHOl 

BA4 5 OA 
E8FEOO 
BBAOOB 
B9H>02 
EBIHOl 

SB 

88366800 
58 
OOFFFO 
214406 

I) 21) J 

n 40tl 
0.;01 

040 a 

040tl 

041 t\ 

-
JL!d <Jl,lah 
IROV (bx1t~l 

inc OK 
mo11 o[l»<l,20h 
mo11 b(tOf f~et pr_fcb 
mo11 b[i.lxJ, 0 
POP si I ,>op ,jx 

inc si 
jz ret_err3 

mo11 b[bxl,20h 
mo11 di1offset pr_fc~l 
mo11 ax 1 dsl mov bx,es 
mo11 es, 3 x 
JJIOI/ ds,dx 
mov cx,4 
rep LQO\I :> llf 

IUOV es:b[Ji l, •. • 
inc di 
18011 c 1, j 
riop IDOi/ Sb 
moll d s, ax I mo11 ~a, bx 

ret_err3: 
mov d><tOffset pr_fx 
call xprlnt 
jraps free_spb 

denied_err: 

free_spb: 

retmonxta: 

•011 Jenieddrv,3h 
pop si 
JJ1011 al,p_cns[siJ 
add a1,·o· 
mo11 deniedcn5,al 
add si,p_name 
uo11 di,offsel aeniedprc 
push esl push dsl pop es 
IDOi/ ex,' 
rep 11011sw 
pop es 
•011 dx,offsel deniedms~ 
call xprint 

mov dx 1 offset crlf_str 
call xµrint 
1Do11 bx 1 offset msu_spb 
IDOV c>< 1 f _unsvnc 
call mµ11i f 

pop bK 
re tmonxl: 

11011 st,rlr 
pop ax 
or ax1not pf_tempkeeµ 
and p_flag[stl.ax 

:ox,sr = offset ~f fc~ 

;~as resel~ct call~d? 

;no - don't ~rint fc~ 

~remove d~limiter 

:ES = DS 
;ns = µ1ra1u~tersJ~;1nent 

;move ff I~ n~mn to G~~ss.1Ja 

;move '.· to m~sSdJe 

;move file t~pe to mess~1~ 

;print H)dos function = IN• • 
: • fffile = ffffffff.ttt" 

itS = OS 
:copy process namg to massJJe 

;restore CS 

:restore retcode 

;restore tempkeep fl~q 

-

----- ·---------
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CP/M ASM86 1.1 SOURCE: ~QOS.~di 

908 
909 
910 
911 
91l 
913 
9H 
915 
916 
'Hl 
918 
919 
920 
9ll 
9LL 
923 
9H 
9L5 
926 
921 
9L8 
929 
930 
931 
932 
933 
9Jlt 
93!> 
936 
931 
9J8 
939 
9"tU 
9U 
942 
9"3 
9H 
945 
9't6 
9H 
948 
9't9 
950 
9Sl 
952 
953 
9!>4 
955 
956 
951 
958 
9!>9 
960 

=OJ2£ fl't't063000 
=0321 HOA 
=0329 B98r0033D2 
=0~2t 53E~t8005B 

= 
=0333 C1 

= 
= 
= 
=0334 8926 3606 
=OJ311 2fF684020010 
=OHl HOS 
=OHO 56 
=O.Hl 1:8AD16 
=0344 SE 
= 
=OJ't5 2EFF940000 

=OHA 803EOF0800 
=034f 1't2E 
=0351 803Ell08ffl5 

03 
=0358 t89103 

=035U A09F08 
=035E 683C08 
=OJ61 08H01 
=0364 A09E08 
=0361 3C607506 
=OJ6U 60'tF0880 
=OJ6t' E81)3 

=OJll 08't 10C 
= 
=0374 AOl>A08 
=OJ11 OBHOF 
=037A A00808 
=0310 8807 

=OllF C3 
= 
= 
= 
= 

=OJ80 89.H.2409 
=0384 2EIUiH0200 
=0389 AOH08 
= 

033J 

0414 

0 31t5 

1'JF1 

0Jlf 
0 35B 
0 J5d 
06H. 

0371 

OJH 

test p_flaJ(siJ,pf_ctlc :see if co~trol C 
jz mxolske.<lt 

mov cx.f_terminat~I xor dx 1 Jx 
push bxl c<Jll mpmifl µo:> bx 

mxJiskexit: 
rel 

call_bdos: 
·---------

cbdost: 

entry: llX ar.i1.1m1Jnt 
SI offset of bdos f1.1nctab entry 

mov save_sp,sp 
test cs:btab_flaa[sil 1 bf_resel 
jz cbdosl 

push st 
ca 11 reselect 
pop st 

call cs:btdb_addr(slJ 
bdos_return: 

r~tmon3: 

rP. tmon4: 

c•p rescil,O 
je ret.on5 

c•p comp_fcb_cks,trueJ jne retmonl 

c3ll set_chk~um_fco 

nov al,xfcb_reaJ_only 
mov bx,offset lnfo_fcb 
or f1Cox1 9 <1l 
•ov al,nigh_ext 
cmp al,60hl jne retmonJ 

or byte ptr f8(bxl 9 80h 
j11ps ret•on4 

or exlnum[bx 19 <11 

mov al,uctu1l_rc 
or reccnt[bxl1~l 
aov <11 9 fcbdsk 
•ov drv[l>xl,al 

rellllon~: 

rel 

~hell: 

;-----
entry: sr = off set of functub entry 

•ov shell_si,si 
aov ah,cs:btab_flag[sil 
•ov al,•ult_cnt 

mu.lt_iot: 

r··cy 

COPYRIGHT© 1981.1982, 1983 
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- -
L~/M ASM86 t.l SOURLE: U~JS.A86 

901 
962 
'Jbl 
964 
965 
966 
961 
961J 
969 
910 
911 
912 
9H 
9H 
915 
916 
911 
978 
919 
980 
9tll 
911 l 
<Jijj 

9114 
9U5 
9U6 
9111 
9811 
989 
990 
991 
99l 
9<Jj 
994 
995 
996 
9<J7 
9'J8 
999 

lOUO 
1001 
lOOl 
1003 
1004 
l 005 
1006 
1007 
lOOU 
1009 
1010 
1011 
lOll 
1013 

"'0381: A21808 
=038f 50 
=OJ<JO 83362409 
"'0394 II Bl f>8Ul8 
=03911 £:8991"F 
:oOHb dAlE0008 
=039f OAOB 
=03Al 58 
'=0.:>A2 1403 
=03A4 80FRFF7420 
=03A<J 8 l\3E<J 4 08 
=OJl\O 2Ai'8 
=03Af Ef\14 

=OJRl f6C4081403 
=03B6 E84700 

=OJB9 810f>d508BOOO 
=OJBf fECB 
=OJCl 15C9 
=OJC3 3308 

=03C5 89H0008 

=OJC<J f6C4087431 

= 

=03Ct 1:80C00t:B05 

=0303 E80700871H 

=0308 8103£90501 

=OJDU bB500B 
=03EO ilA2f>09 
=03E3 C3 

=03E4 h121 
=03E6 E602 

=03Eil BlH 

0334 

0 Jl\ l 
03C9 

0 3C:> 

031}9 
0400 

038C 

03Ff 

030{) 

03{)0 

04E2 

0 3E A 

-
~ '1 II 'I IJ L T _ ~ll.J II 1 'L 
µush ax 
aov sitsh1dl_si 
:nov dxtinfo 
call cali_lJdo5 
mov Dl,byte µtr ~rel 

ar bl 1 bl 
POP <Ax 
jz no_sh~ll_err 

cmp bl,Offhl je sh~IID4 
•ov bh,:nult_cnt 
sub bh, "ll 
j111µs shell03 

na_shull_err: 
test ah 1 Pf_fcb361 jr mult_ioL 

call incr_rr 
mul t_io2: 

add dm<1_ofst180h 
dee <11 

shell03: 

jnz 'llul t_iol 
1<or ox,bx 

11ov <>ret 1 bx 
.:.hell04: 

test <>h 1 of_fcb361 jz p~rr~t 
;j :nps reset_rr 

re!:»et_rr: 
;--------

call save_rr21 
.s~ve_,..,..: 

;-------
call save_rr21 

save_rrl: 
UOI/ cl, 31 j•p 

save_rr2: 
11ov bx,-off set 
llOV dx 1 off set 
re t 

parsave33: ;copy 
;---------

:UOll cl1 JJ 
j111ps P<1rsave 

parsave3&: 
;---------

UCIV cl136 

jmpo; SdVe_rrl 

x.:hg bx 1 dx 

move 

info_ f r.b* riJnrec 
shell_rr 

31 byte length 

I of successfull re~JrJs 

; A ti entry tunct~U fla~.:. 

FCfl 

pars<1ve: ;copy fC~ from user seqment ta ~dos seqment 
;-------

-

c_DV1J\.-~ 1r ::Ld V-1. 
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CPIH ASM&6 1.1 50UkCE: uaoS.A3o 

= 
=03EA 880EOC08 
:03h 32Ell 
=OjfO ll&36.Jl08 
=Olfft 8F3COB 
=03F7 IE 
=03F8 8El E.lB 09 
=03FC F3H 
=03Ft lF 

=01Fr CJ 
= 

= 
=0400 8B5i>OB 
=Oft03 ff017503 
=Olt07 fEH02 
= 
=0.ftOA C3 

= 

=O.ft08 52 
=O'tOC 89A200 
=O.ftOr EBOBOO 
=O<ftll 5A 
=0413 OAC075f8 
=O't11 690EO't 

: 

OltOA 

- Oftl A 

03FF 

entry: CL = lAnuth of FCH to sav? 

parret: 

incr _rr: 
;-------

:nov P•1rli1tCl 
11or ch 1 ch 
iaov sl,info 
mov uieoffset info_fcb 
p1.1sh ds 
mov ds 1 pdr~meterseJ~ent 
rep ir.ovsb 
pop ds 

ret 

ex 1 t: llX = preserved 

aov bx,offset fnfo_fcb~r~nrec 
inc •[b11ll jnz incr_rr_r~t 

tnc byte ptr 2(bxl 
incr_rr_ret: 

rel 

Xi>rlnt: iprint message at OX 
;------

COPYRIGHT© 1981, 1982, 1983 
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entry: JX = offset of messa1e to print 

; ===== 

Pl.ISh dx 
•o~ cx1f_cconattch 
call mp11tf 
pop dx 
or al1all Jnz parret 

•ov cx 1 f_conprtnt 
;j11ps mpalf 

imake s1.1re we own console >efore 
: attemptln~ to print messdJe 

;these functions add~d for mpm interf ac~ 

lOl't 
101!> 
1016 
1011 
1018 
1019 
1020 
lOll 
1022 
1023 
lOllt 
102!1 
1026 
1027 
1028 
10.l9 
1010 
1031 
lUZ 
1033 
1 OH 
10;;!> 
1036 
1037 
1036 
10]9 
lO'tO 
IOU 
lO'tl 
lOH 
lOH 
1 Oft!> 
l01t6 
10'*7 
lO'tll 
10't9 
lOSO 
1051 
1052 
1053 
105'\ 
1055 
1056 
lOH 
1058 
1059 
1060 
1061 
1062 
1063 
1061t 
1065 
1066 

aipmtf: ;call mp~ f1.1nction 
= 
=OHA 883!.6800 
=04H 068EH10 
=O.ft22 2EFF1E0800 
=0421 01 
=0428 CJ 

= 

: 

;===== 
aov st,rlr 
push esl uov es,p_1.1da[sil 
callf cs:d.ord ptr s1.1p~rvlsor 
pop es 
ret 

:**•·································*················ :• 
i• bdos - 11los interface 
:• 
:••····································*··········~··· 

F .!tvL 2 'f 



- -
C~/H ASH86 1.1 SOURCE: bOOS.AU6 

1061 
1068 
1069 
1010 
1011 
1012 
1013 
lOH 
1015 
1076 
1077 
1018 
1079 
1080 
1081 
1082 
10113 
lOB't 
1 Oil!> 
1086 
1061 
1088 
1089 
1090 
1091 
1092 
1093 
lO'H 
1095 
1096 
1091 
1091l 
1099 
1100 
1101 
1102 
llOJ 
llO't 
1105 

= 

=O't29 066E062909 
=O'o?t: i'FlE2800 
=OH2 fC07 
=O'tH C3 

=O'd!> 8816170'1 
=O't39 8A2El909 
=OHO 8A1 EA008 
=O't'ol 11701 
=0"43 863E2008 

=O'tlol 53 
=O't'oS FF367UOB 
=O't4C FFH>7008 
=0450 fFH IE 09 
=O't54 Ff.H.2009 

=O't58 8E062909 
=045C FF1E2800 
=0460 63C40A 
=O'o6j fC1E07 
=0466 C3 

;..;;;===-== 
xiosif: 
;=.:.:-==== 

-
; xioj (At~rfdce routine 

entr11: 11L 
ex 
l) x 

exit: kX 

f 1Jnct ion n u1.\!Jf!r 
<.r cJ'Jm"n t 1 
<Jrgumcnt 2 
tlX = output 

?ush esl mov e51ud~_sa~e 
callf dwurd ptr xiosmud 
cldl pop es 
ret 

; ===;::==== 
rwxiosi f: ; disk read/write Kios interface 
;======== ==============================;= 

entry: 
eJCit: 

AL function number 
AK = ~X = output 

110V dJC 1 arecord 
llOV ch, byte ptr .Jrecord•? 
llOV bl acurdsk 
:aov bh, 1 
xchg bh,11ult_sec ; f' If = 11ulti sector 

stuck on entrv to 
count 

the 
p1.1sh bx +C I t>RV I 11C'H I 
Pl.I Sh track t-A I TRACK I 
push sector +fl I SlCTOR l 
push cur_d111a_seJ t-6 I 01\Q_S tG I 
Push c1.1r_dma +4 I Ol!A_OFF I 

•2 I R~T_S[:G I 
s~-.o I Rfc T_[]i'F I 

•011 es,uda_save 
calH o.iord ptr xiosmod 
add sp,10 ;remove parameters from 
cldl Push dsl POP es 
rel 

COPYRrGHT © 1981. 1982, 1983 
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"Lick 

- -



CP/H ASM86 1.1 sauPCt: LODS.,86 

~ 

1106 
1107 
1108 
1109 
1110 
1111 
111.l 
1113 
llH 
111!> 
1116 
1117 
1118 
1119 
1120 
llll 
1122 
1123 
1124 
lll!> 
1126 
1121 
1128 
1129 
1130 
lUl 
.ll3Z 
llJl 
llH 
lU!> 
1136 
1131 
1138 
1139 
lHO 
lHl 
l l'tZ 
lHl 
UH 
110 
1H6 
llH 
1H8 
1H9 
ll!>U 
lbl 
ll!>Z 
11!>3 
UH 
11!>!> 
1156 
1151 
11!>11 

= 

= 

= 

= 

=0467 
=M69 

= 
=046b 
=0460 
= 

=O't6f 
=0471 
= 
= 
= 
=0473 
=0478 

= 

=0 .. lA 
=one 
=047f 
=0483 

=048!> 
=O't87 
=0486 
=0480 
=0481" 
=0493 

8401 
EBOF 

8402 
EB03 

6403 
l:607 

C606AOOBfF 
8404 

BOFF 
A30008 
.:18069308 
15U 

3ZCO 
8606f208 
84CO 
7405 
8Bl6F 0011 
Cl 

~ ~ .. 

0474 

OHA 

047A 

04C6 

0494 

.... 

eject I incluJe filel.QJo file syst~ra pQrt 1 

:•••······························································ ···························································••4•••• :•• .. 
:•• b a s l c d i s k o p e r a t i n q s y s t e a ** 
:•• ** 
:•································································ :•••······························································ 
••••••••••••• u1os file ~ystem pQrt 1 •••••••••••• --------, error message hunJlers 

i:.ererror: ;report permanent error 
;--------

•OV ahtl 
j•ps qoerr 

COPYR.GHT © 1931, 1982, 1983 
OIGiTAL. RESEARCH 

P. 0. BOX 579 
roderror: 9report read/only disk error PAClfiC GROVE, CA 93950 
:--------

•Oii' aht 2 
jmps goerr 

SER.#--------

rof error: ;report read/only file error 
i--------

•OV aht3 
i•Ps goerr 

selerror: ;report select error 
;--------
go err: 
;-----

•011 curdslc 1 0ffh 
•ov ah 1 4 

entry: AH = error type 

•ov al 1 0ffh 
•ov aret,ax 
c11p error_mode 1 al 
jne report_err 

rtn_phy_errs: 

if ll"PH 

..... 

11or al,al 
xchg lock_shell.al 
test al,al 
JZ rtn_phyO 

•OV sp 1 lock_sµ 
rel 

-- --·_· ... .... ~ 

; set arl!l 
:tf error_~ode = 0ffh then 
;report error to user 

~return physical error to ~ser 

~ ...... ...... r- i ,- n-~ ~ ~ ~ pra---:. 



- -
CPIM A5Mll6 1.1 SOURCE: uoos.~36 

115'1 
1160 
1161 
1162 
1163 
116't 
116) 

1166 
1161 
11611 
1169 
1110 
1171 
1112 
1113 
llH 
111!> 
1116 
1171 
1118 
117'1 
1160 
11111 
11112 
11113 
llll't 
llb5 
1186 
1187 
111111 
11119 
119U 
1191 
1192 
llH 
11 '14 
11'15 
1196 
11'11 
11 'Jll 
1199 
llOO 
1201 
1202 
llUj 
1204 
120) 
1206 
1201 
12011 
1209 
1210 
1211 

=0494 AOHOR 
=0491 3COE7404 
=04'JB 3(121506 

=049f C70~0008fFfF 

=04A5 88263608 
=01tA9 E99Er'E 

=O'tAC 11001 
= 
=04At: A20lOa 

=04iH i; 3 

=O'tB2 b408 

= 
=0484 BOFF 
=0486 A30008 
=0489 80FC037502 
=048E B40C 

=04CO 38069308 
=O'tC't HOF 

= 

=04C6 88261808 
:04CA A07FOB 
=04CO A2ZF09 
=0400 803E9308FE 

=0405 HAE 
= 
= 
=O't07 68366800 
=0408 81H068000 

04'}.-
04A:. 

OHA 

04CO 

04A5 

-
rt n_ph y 0; 

111ov al,f><_intrn 
c~;> al,fxiL71 J• rtn_phyl 
cmp ulofxi311 jnc ~ooack 

rtn_phyl! 

go back: 
111ov ilret, Offtfh 

mov sp,sav.;_sp 
j1np bdos_return 

set_lrett: 
;---------

aov al1l 
!>et_lret: 
;--------

aov lret,al 
funcret: 
;-------

ret 

ftle_exlstso: 
;-----------

aov ah,B 

set_aret: 
;--------

set_ .. 1: 

entry: AH = ext~nded error tyµ.; 

aov al,Offh 
11ov 11ret,ax 
cmp ah131 jne set_~l 

•OV ah,12 

cmp error_mode 0 al 
je goback 

rei>ort_err: 
;----------

if !HIPM 

entry: A~ = error type 

11ov err_type 0 ah 
ao11 al,seldsk 
aov err_dr111al 
cmp error_mode,Ofeh 

je rtn_phy_errs 

•011 si1rlr 
or p_flag[st],pf _ctlc 

if f func II = 27, 31 tt1,,n 
; aret = Offfih 

-

COPYR:GHT © 1981, 1982, 1983 
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SER.# ______ _ 

;file alr~ady exists 

;return physical L e><tenJej error~ 

;error drive 
ois error mode print & 

return errors? 
;yes 

iset proce~s ~c flag 

- -



CP/M ASMU6 1.1 SOURCE: aooS.AU6 

1212 
12U 
12H ; 

1215 
1216 
1211 =OUO f:BA3 
1218 
1219 ; 

12l0 = 
1221 = 
1222 ; 

12H 
1224 = 
122> ; 

1226 = 
1221 = 
1228 =OUl 3Ztl> 
1229 =O'tE't 88FZ 
lHO =O'tf6 88F8 
1231 =O'tE8 f3U 
1232 =O'tEA (;] 

12H 
123.\ = 
1235 = 
1236 
1231 = 
1238 = 
1219 = 
12.\0 =O'tEB 32ED 
12U =O'tED 88F3 
12't2 · ;O'tEf 88Fll 
12"3 :.O'tFl F3U 
12H =O'tf 3 CJ 
12't5 
12'o6 
12"1 = 
12't8 =O'tF't AU 709 
12'o9 =D'tfl HD2 
12!>0 =D'tf9 8AH1909 
12!.tl =O'tFO flHB808 
12!>2 =0501 0306CS08 
12!>3 =OSOS A31808 
12H =OS08 8AOEC708 
12!>5 =OSOC D3EA 
J.2!>6 =O!>Of; 89167008 
1251 =OS12 C3 
1258 = 
12!.t'J 
1260 
1261 = 
12b2 
1263 =0513 8AOEBA08 
126't =0!>11 A11709 

O't8S 

endlf 
if HPH 

en.:li f 
or p_flay 9 pf _ctlc 

j111ps rtn_phy_errs 

;-----------------------------------------------------
move: 
;----

;block movEo .Jal<t 

entrv: Cl len1th ~f data to ffiOVe 
source offset 
destination offset 

1(01" 

aov 
aov 
rep 
rel 

ox 
ex 

ch,ch 
st,d• 
ditbX 
aovsb 

COPYR:GHT -o 1981.1982, 1983 
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SER.# ______ _ 
compare: 
;-------

entry: CL = len~th of strings 
oX,OX = off set of strings 

exit: l flag set tf strings match 

xor ChtCh 
aov st,bx 
aov dit dx 
repe CllPS al,al 
rel 

seek: :seek the track and sector given ~~ arecord 
;----

at ran: 
;-----

•ov ax, arecord 
xor dx• dx 
aov dltb~te ptr Qrecorut2 
div sectpt 
add ax,offsetv 
MOii JRACK1ax 
MDV Cl,PriYSHF 
SHlt dx,CL 
HOV SECTUR•d• 
ret 

;compute track/sector 

;dx=sector, ax=track 

:save bioslxios track 

;PHY SECro~ = SHRC~OG SECfilR,PHY5Hf) 
;save bios/xtos sector 

utility functions for file Qccess 

;compute actual record address, assu~ih9 index c~lled 

•ov cl,blkshf 
•ov ax,ar,ecord 

;shift count to reg ~l 



- - -
LP/M ASM86 1.1 SJURCE; 3005.136 

126!> 
1266 
1267 
1268 
1269 
1270 
1211 
1212 
121l 
l21't 
127!> 
1276 
1217 
1218 
1279 
1280 
12111 
12112 
1211.3 
128't 
12115 
1286 
1287 
12118 
12119 
1290 
1291 
1292 
1293 
12'J't 
1295 
1296 
1291 
1298 
1299 
1300 
1301 
1302 
llOJ 
l30't 
1]05 
1106 
1301 
1308 
1309 
1310 
1311 
1112 
1313 
13l't 
UH 
1Jl6 
1317 

=O:>lA A32308 
=0510 32FF 
=051f 811[) c 
=0521 03EO 
=052J 03[:3 
=0525 .\3UO'J 
=:05211 93 
=0529 401509 
=052L 2206BB 08 
=0!>30 A22208 
=0533 0008 
=0!>35 891E 1109 

=O !;13 9 b8H1909 
=0530 C3 

= 

=0531:: 8AOEBA08 
=0542 8A2El509 
=0546 02EO 

=0548 F609 
=05'tA aoc 1o1 
=05't0 A0H09 

=0!>50 02EO 
=0552 02C5 

=055't C3 

=0!155 BB'tCOB 
=0558 0309 
=055A 803El20900 
=055F H05 0566 

111ov blk_nu;n 1 dx 
l(or bn 1 bh 
i110V bl, ah 
shl 4KtCl 

Sh} DlC1Cl 

llfJV ARi:C1JRtll,ax 
xch<J ax 1 bx 
111011 <tl 9 vrecord 
and iil 1 blknisk 
llOV blk_offtdl 
or bl,al 
mov <trecord,bx 

111ov byte ptr arecorJ•2,dn 
rel 

;sav~ shifted bloc~ 
; for Nrite rand wf~ero fill 

;masked v~lue in 11 

; drecord=tllc or 
;Cvrecord ~nd blkmsk) 

dmposition: ;compute disK u4µ position for vrecord 

- - -

COPYRlGHT © 1981, 1982.1983 
DIGILL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

-

;----------
ext t: AL = disk map position of vrecord SER.# ______ _ 

\jCtdm: 
;-----

mo v cl,blkshf 
•ov ch,vrecord 
shr ch,cl 

neg cl 
<1dd cl, 1 
mov E1l1extv<1l 

shl al, cl 
add al, ch 

ret 

;shift count to Cl 
;current virtuJl record to a 
;CH shr(vrecord,bl~5hf) 

vrecorJ/?**Cs~ct/block) 

;CL 1 - blk shf 
iextent value and extmsk 
;blksht = J,4,~ 1 6 1 7 

;CL= 4,3,2 1 1 1 0 
ishlft ts 4,3,?,J,O 
;AL = shl(exl ~nd extm~k,7-blkshf) 
iadd the orevious 
>shr(vrecord,blkshf) valu~ 
;AL is one of the tollo,. in;i 
;viilues1 dependinry uPo~ alloc 
ibks blkshf 
ilk 3 
i7k 4 
i4k 5 
; Ilk 6 
;16k 7 

v/~ • eKtv~l • 16 
v/16• extval • a 
v/32• ~xtval • 4 
v/64• extval * 2 
v/12d•extval • l 

iwith dmi~osition in a 

;return disk map valu~ from position given by ex 

in~ex tnto disk map entry: ex 
exit: i.IX disk map value at position ex 

aov bx 1 offset info_fcb•dskmap 
~dd bx,cx 
cmp sln\}le10 
jz getdmd 

;index by asinJlP ovte v~l~e 
;sincle ~yte/map entry? 
;get disk map sfnql~ byte 

-



CP/M ASM86 1.1 SOURCE: tiOOS.Ali6 

1318 
1319 =0561 dAlF 
1320 =0563 32F" 
1321 =0565 Cl 
1322 = 
1323 =0!>66 03!)9 
132-\ =0561i 1181 F 
1325 =056A (.;] 

1326 = 
1327 
1328 
1329 = 
1330 = 
1331 ;: 

1JJ2 =0568 f:8J0ff 
1333 =056t A2ll09 
l3H =0511 BACB 
1335 =057J 32E ll 
1336 =0!>75 t80!)ff 
13H =0578 89lE1709 
1338 =057(; OB)B 
13H =057t Cl 
l 3't0 = 
lHl = 
1342 
13H = 
1344 
1345 = 
1346 
1341 =0511" BF HOB 
U't8 =0582 lj90400 
lHCJ =0585 3202 
1350 =0581 fD 
USl = 
1352 =05811 8AD5 
1353 =058A DOEO 
1354 =058C DOH 
1355 =058E OOE8 
1356 =0590 AA 
1351 =0591 E2F5 
13!111 =0593 FC 
1359 =059'o 8AC2 
1360 =0596 A2lE08 
ll61 :;:0599 Cl 
1362 = 
130 = 
1364 = 
1365 = 
1366 
1161 = 
1368 = 
1369 = 
l::UO 

053i: 

055:.> 

index: 
·-----

mov oltCuxl 
l(Or bh,'>h 
rel 

odd !>KtCll 

11ov bx.[bx] 
ret 

9with L11=\Hibb 

:~11=.fcb(Jntl*Z) 
:return joubl~ precision v~lue 

:compute disk block number from currnnt fcb 

exit: ~X = disk mop value for vrer.ord i~ current fcD 
Z flag S•l oCcorainJ lo value in 3K 

call d.uposltioo 
HOV DM1NX 1 AL 
11ov cl,al 
xor ch, ch 
call getd11 
11ov arecord.bx 
or bx,b11 
rel 

;o ••• 15 i~ register al 

;volue to i>x 

uet_atts: 
:--------

get interface uttributes Cts• - ta•> from fcb 
; zero interface attribute bits in fcb 

exit: ~L = attributes t5• - ta• in hi~h nibble 

11ov dt1offset tnfo_fcb*f8 
•ov CIC I 4 
xor dl1dl 
std 

get_atts_li»op: 
aov al1CJll 
shl al,1 
rcr dl1l 
shr al11 
stosb 

;dtrectton from f8 to f5 

;get ch<1racter 
:attribut~ bit into cJrry 
; then into OL 
;clear attribute bit 

0586 loop get_atts_looo 
cld 

; and restore character 
;next ch;1racter 
:restore direction 

aov al.dl 
11ov attributes.al 
l"et 

uet_dir_ext: 
;-----------

;save attril>utes 

co•pute directory extent from fcb 
; scan fcb disk map backwards 

upon return dminx = 0 if no blocks are in fcb 
exit: AL = directory extent number 

BX = .fcbCextnum) 
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C~/M ASM86 lol SOURCE: L00~.~~6 

Hll 
1372 
1313 
13H 
1315 
1316 
UH 
1318 
1379 
lJ80 
131:11 
Hill 
ll8J 
1311't 
13H5 
ll86 
1381 
13811 
11119 
1390 
13'Jl 
ll9L 
l l'J3 
1394 
1395 
1396 
1397 
1398 
U99 
HOO 
HOl 
HOZ 
H03 
HOit 
HU5 
H06 
H07 
HOii 
H09 
lHO 
Hll 
Hl 2 
Hl3 
HH 
Hl5 
1H6 
lHl 
l'tl8 
Hl9 
HZO 
HLl 
H22 
H23 

=059A B3HOB 
=0590 BAOllO 

=O'>AO fECE 
=05A2 48 
:05A3 dOJFOO 
:OSA6 7506 
-= 05A8 OAF~ 
=05Ai. 75F~ 

=05Al. HCA 

=05At: 88161109 
=0582 8 03E 12 09i'f 
o:051H HAC!'> 
=0589 HO 2 
0:0588 OOE8 

= 

=0580 8107 
-=05RF 2AOEBA08 
=05C3 02tB 

:o05C5 8A2613COB 
=05C'J 3AEO 
-oscs 7203 

=OSCO BB't 8 OB 
=0.500 BAOF 
=0502 f60lt 
=0504 bOE41F 
-=0507 22El 
=0509 OAC~ 
=0508 C3 

=050C 51 
=0500 B!2EUC08 
o:05El f605 

=05E3 22CO 

05Ac 

05All 

O'>BO 

05AO 

'-
yat_oel: 

\)et_de2: 

co1npext: 
;-------

lllOll bx,off set 
aov dx,100lh 

dee dh 
dee bx 
cmp o(bxh 0 
Jn<? yet_de2 

or dh.dh 
jnz get_del 
dee dl 

lllOV aminx,dl 

info_ f i: t.. ~ n x t.r <:i c 

- -
ex .fcblvr0cor~) 

~H dis~ ~~P position (rdl to l) 
OL no ~locks s~itch 

:decrQment disk mao ptr 
;1s disk ~ap b~te non-zero 
; yPS 

; no - continue SC·t"" 

;dminx = 0 if no blocks in fch 

-
Pll.Gc ~! 

CDIP 

11011 

single, tru'! 
al, dh 

;are disk block ind~xes iinJle bite ? 
;al = block offset in disc map 

Jz get_de3 ;yes 
shr a i .1 ;divide block offset by ? 

al -= last non-zero block index in fcb (rel to 0) 
compute ext offset from last non-zero block index by 
shifting olock index right 7-blkshf 

aov cl 1 7 
sub cl,blkshf 
shr al,cl ial = ext offset 

11ov ah1extiask 
c11p ah1al 

iif ext offset ~ ext~sk then 
continue sc<1n 

Jb get_del 

dir ext = ( fcb ext !:. c-extmsk) & maxext) I ext offset 

aov bx 1off set info_fcb•extnum 
11011 cl1CbxJ 
not ah 
and ah1111axext 
and ah1cl 
or al1ah 
ret 

;bx 
tCl 
iah 
;ah 
iah 
;al 

.fc:i(ext) 
fcb extent value 
-exh1sk 
ah & 111C1xext 
ah & fcb extent 
dlr ext 

;compare exlentt in al with that In cl 

entry: AL 1 CL = extent numbers to compare 
exit: l flag s~l if extent numbers match 

ax,cx,ox = preserved 

;u.i sh CX ; save; cx·s oriciinal 11a lue 
llDV ch,extmsk 
not ch ch has neaat ed f Or!ll of 

extent lli!Sk 
and cl1ch low bl ts removed from cl 
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CP/" ASM86 1.1 SJURCE: tnos.Aa6 

Hllt 
HL5 
H26 
H21 
HL8 
H29 
lHO 
HU 
lHZ 
1H3 
104 
UJS 
106 
101 
lUIJ 
1439 
lHO 
lHl 
lHl 
1H3 
14H 
HO 
1H6 
1H7 
lHll 
1H9 
H50 
lhl 
HSZ 
103 
1454 
105 
H56 
H51 
HSU 
H59 
1460 
H61 
H62 
HU 
HH 
H65 
1466 
1461 
H611 
l't69 
HlO 
Hll 
Hll 
H13 
HH 
HIS 
1H6 

=OSE.!> l2C5 
=OSE7 2AC1 
=05c9 241F 
=OSEb 59 
=OSEC CJ 

=05EO A05COB 
=05FO A21509 
=05f3 803E460SOO 
=O!.iFil 1508 
=05FA E89DFF 
=OSFO iiACB 
=05FF E8A30C 
= 
=0602 A0U06 
=060, 3C817202 
=0609 6080 

=060tl A21309 
-=0601: A0BC08 
=0611 220H80B 
=0615 A2l409 
=0618 C3 

=0619 32CO 
=0618 d03E7A0809 
=0620 7302 
=0622 fECO 

:0624 02061509 
=0626 A25CDB 
=0628 803E480880 
=0630 7306 
=0632 A01309 
=0635 A24SOB 
=0638 C3 

= 

= 
= 

=0639 32ED 
= 
=0638 0201 
=0630 't3 

.... 

ObOl 
059A 

12A5 

060.J 

06H 

0638 

liiiiiil 

;------

and al,ch 
sub al1cl 
cind 4l,maxext 
pop ex 
rel 

;10~ bits removed tra~ al 

iset fl;;ris 
~restore ~x 

;set local v~ria~les from currPntlv address~d fc~ 

aov al,info_fcb~nxtrec 
aov vrecord,al 
cmp info_fcb~reccnt 9 0 
jne l)etfcbO 

call get_dlr_ext 
aov cl,al 
call set_rc 

ivre~ord=f~u(nxtrec} 

getfcbO: 

getfcbl: 

setfcb: 
;------

set fct: 

•ov al,info_fcb+reccnt 
c•p al,81~1 Jb getfcul 

aov al 9 80h 

•ov rcoun t, al 
•ov al1extmsk 
and al,info_tcb~extnu~ 
•ov ext val ,al 
ret 

:rcount=fcb(reccnt) 
:P.xtent mask to a 
:fcb(extnum) and extmsk 

;place local values back into current tcb 

xor .tl 9 al 
c•P fx_intrn,fxiZZ 
Jae selfcl 

inc al 

add al1vrecord 
•ov tnfo_fcb+nxtrec 9 al 
c•P info_fcb+reccnt,HOh 
jnb reHl 
•ov 111 9 rcount 

:if funcl < •ake then 

; Al=t - sequential i/o 

;fcb(nxtrec>=vrecord+seqlo 

idont reset if fcb(rc} > 7fh 

aov tnfo_fcb+reccnt,al 
ret,l: ret 

;fcb(reccnt)=rcount 

c1apecO: 
;------

cmpac2: 

---, 

;compute checksum 

entry: 

ext t: 

BX 
CL = 
AL 
AL 

icor ch,ch 

add al,Cuxl 
inc bx 

offset of string to checksum 
number of Oytes to checksum 
initial value of checksum 
checksum value 

r--e c-- - ..... ~ ..... ......... ....... f --:1 
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C'IM ASH86 1.1 SJURCE: 5~0S.AJ6 

1417 
Hlll 
1H9 
1480 
1481 
148l 
l4tn 
H!l4 
H!l5 
H86 
14117 
Htlll 
Hll9 
1490 
1491 
1492 
H'H 
149't 
H'h 
H96 
un 
14911 
H99 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
151Z 
1513 
15l't 
151) 
1516 
1511 
15111 
1519 
1S20 
15ll 
1522 
1523 
15l4 
1525 
1526 
15L7 
15211 
1529 

=063E E2f'B 
=0640 C3 

=0641 861EAAOB 
=0645 890400 
=0648 32E4 

=064A 5132CO 
=0640 llll 0 
=064F t8E1FF 
=0652 32EO 
=0654 59 
=0655 E2F3 
=0657 86C4 
=0659 C3 

= 
=065A 803E9EOB60 
=065f 7505 
=0661 32CO 
=0663 A23COB 

=0666 LllCO 
=0668 889008 
=0668 8104 
=0660 t:8C9FF 
=0610 048B 
=0672 BB3COB 
=0675 BlOC 
=0671 EB:lFFF 
=067A 43 
=0671) 0201 
=0610 83C303 
=0680 6110 
=0682 E8B4FF 
=0685 8B1EA808 
=0689 024702 
=068C tlACO 

063il 

0639 

060 

0666 

0639 

0639 

0619 

-
loop cmpec2 
rel ;~ith chec<s~m in ~l 

cmpecs: ;compute checkium for current dir~ctory butter 
;------

c111pecl: 

exit: 

ao11 ox,buffa 
IDDI/ CJ(t4 
xor <1ho<1h 

push ext •or al,al 
lllDll Clt32 
call c1apecO 
xor ah1al 
pop Cll 

loop cmpecl 
xchg al,ah 
rel 

chek_fcb: 
;--------

;current directory buffer 
;# of oirectory in buf f~r 
;c1~~r ch~cksum 11~lue 

:size of directory entry 

;AL checksum value 

extt: l flu~ set if v~ltd checksum 

cmp h1gh_eKt 101100000b 
Jne chksu111_fcb 

xor al.al 
aov info .. ;'fcb ,al 
:J•ps chksum_fcb 

;does high_ext 60h 
tno 

;yes - set fcb(O) to zero 

chksum_fcb: ;compute checksum fGr fcb 
;----------

P!d.,t 3J 

COPYR:CHT © 1981. 1982, 1983 
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add 1st 12 bytes of fcb • curdsk • high_exl • xfcb_readonlv t bhh 
extt: l fla~ set If valid checksum 

if BMPH 
sub al,al 
aov bx,off sel pdcnt 
mov cl ,4 
call cmpecO 
add al 9 0bbh 
aov bx.offset info_fcb 
aov cl, 12 
call c111pecO 
inc bx 
add al 1 Cbxl 
add bx,3 
llDV C}9}6 

call c111pecO 
•ov bx1dr11lbla 
add al.2[bx] 
or al 1 al 

:add bias 
;add 1st 12 bytes of fcb 

;skip extent 
9add sl 
;skip modnum ~ recent 
;checksum Jisk map 

;add in 101in sequence nu~3er 
:zero flaa set it checksu~ 111lid 

-



~PIH ASHb6 1.1 S~UR&t: ROJS.Ad6 

15.JO 
1!>31 
1532 
15H 
15H 
1'>35 
1536 
15H 
l!>lll 
l 5 3':I 
1540 
lHl 
lHZ 
1543 
15H 
lH'> 
15't6 
15H 
15"8 
lH<J 
1550 
15'>1 
1552 
15'>3 
1 '>'>'t 
1555 
1556 
1551 
1558 
155'.l 
1560 
1'>61 
156Z 
156j 
l'>M 
1565 
1566 
1561 
1568 
1569 
1510 
1511 
1512 
1573 
l!JH 
1575 
1576 
1511 
1578 
1519 
1580 
15111 
158Z 

=068F 883!>A't08 
=0693 8AH18 
=0696 C3 

=0691 E8r5FF 
=069A 241075FO 

=069E &606FJ0800 

•06A3 EB!HFF 
=06A6 HE6 
== 

=06A8 240F 
=06AA 1533 
=06AC 8 03E9D 08 00 
=06fll 142C 
=06BJ C6060.1109FF 
=06R8 fBAAOO 

069r 
1}68E 

065A 
068E 

060F 

06DF 

0765 

en di f 
if l&PM 

endf f 

1110 v bx, ctr v lb 1,. 
1110~ al 1 info_fcb•chksum 
Cllli> 2(bidtal 

ret42: rel 

if Bl\P 11 

11et_cm1>_•ode: 
;------------

eK l t: AL = process compat~bility mode 
ax = preserved 

aov sl1pd11ddr 
aov al,p_c~od(sil 
ret 

cond_check _ f cb: 
;--------------

call get_cmp_~ode 

COPYRlGIH © 1981, 1982, 1983 
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and al,lOhl jnz ret42 
;jap check_fcb 

;if f~' set dont check fc~ 

end if 

check_fcb: 
:---------
lf BltP11 

aov check_fcl>_ret 1 talse 
check_fcbl: 

end if 

call chek_fcb 
Jz ret42 

if flCPH 
110 v dx,rlog 
call test_vector 
jz ret42 

endlf 
if BHPH 

and al,Ofh 
jnz check_fcb3 
ClllP pd_cnt,O 
jz check_fcb3 

lllOV byte ptr sdcnt•l,Offh 
call chk_lnv_f..:b 

;compute fcb checksum 
;valid if zero 

;as mod(chksum,16) = 0 ? 
ino - tnvllla checksum 
; is p dent = 0 ? 
;yes - invalid checksum 



1511.i 
l!.>114 
15ll5 
151l6 

.151l 1 
151111 
158'J 
15'JO 
1591 
1592 
159.i 
1594 
1595 
15'J6 
15'J7 
1598 
15'J9 
1600 
1601 
1602 
160] 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
161Z 
161] 
16H 
161'> 
1616 
1611 
1618 
16l<J 
1620 
1621 
1622 
162] 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 

=06811 7505 
=0630 t87F09 
=06CO £:808 

=06C2 C60~F806FF 
•06C7 E8280C 

=06CA 880008 
=06CO FE07 
=06Cf HOE 
=0601 C60700 
=060lt [81916 
=0607 8505 
=0609 E82()16 
=060C 7501 
•060t: C3 

=06Df 58 

=06EO f606F308FF 
•06E5 7513 

= 

=06fl BOOA 
=06E9 E9C2f0 

=06EC E817FF 
=06Ef 7409 
=06Fl lAOS4908 
=06f5 F608 
=06F7 A24908 
=06FA Cl 

=06fB (;6061108 00 
=0100 E863ff 
=0103 75F5 
=0705 FEOH901l 
=0709 CJ 

I) br:? 
lOH' 
OoGA 

060f 

lLFO 

H.FC 
06Df 

06FA 

04AE 

IJ666 
06FA 

0666 
06FA 

j n e c he c 1< t cu., 
call se~rcn_n~m~ 
J»ps check_f~0L5 

check fcl>Z: 
•ov dont_clos~ 1 true 
call closel 

check_fcl>25: 

end if 

mov bx,offset lr~t 

inc b[l>xl 
jz check_fcb3 

lllOV ll[bxl10 
c&ll p..ick_sdcnt 
111011 ch, 5 
Cdll search_olist 
jnz check_rco3 

ret 

check fc1>3: 
pop i>l( 

if RMPM 
lest check_fcb_ret 1 true 
jnz ret45 

chk_11edla2: 

if SMPM 

aov al,10 
jmp set_lret 

set_chksum_fcb: ;validate fco checksu111 
·--------------

call chksu11_fcb 
jz reH5 
sub al1info_fcb•chksum 
neg al 
rao11 info_fcb•chksum 1 al 

ret~5: ret 

iis invdLl fcL 
; yn~ - s~~rch far Jlr~ctorv fc~ 

;partidl :lose or se~rch f~il~d 
;zero lret 
ilook for file in lock li~t 

inot found - invJlid checksu~ 
;found - checksum ok 

idiscard return address 

;JO check sun, error 

COPYR;GHT © 1981. 1982, 1983 
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;compute fc~ checksum 
:return if valid 
;subtract from checksum value 
;ne1Nte result 
;restore sl 

reset_checksum_fcb: ;invalidate fcb checksum 
;------------------

en <Jlf 
if BCPH 

mov comp_fcb_cks 1 0 
call chksura_fcb 
jnz ret45 
inc byte ptr lnfo_fcb+chksum 
ret 

compute fcb checksum 
return if invalid 
invalidati> sl 

- .... 



1636 
1631 
l6J8 
1639 
1640 
16U 
1642 
16H 
16H 
160 
1646 
16"1 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1651 
1658 
1659 
1660 
1661 
1662 
1661 
1664 
1665 
1666 
1667 
1668 
1669 
1610 
1611 
1612 
161J 
16H 
1615 
1616 
1611 
1618 
1619 
16110 
16111 
1682 
161H 
16U4 
1685 
1686 
16111 
1688 

= 
= 
= 

= 

= 

= 
= 
= 
=OJOA 8110EA008 
= 
= 

= 

= 
=OJ flt: d80100 
=0111 D3EO 
=0113 0901 
=OlP> Cl 

= 
= 
= 

=0116 8BH0608 

= 
= 
= 
= 

= 
=OllA 8AOEA008 
= 
=OJlt DlEA 
-0120 81EZ0100 
=0124 Cl 
= 
= 

= 
= 
=012!1 8AlE2209 
=0729 32FF 

SH_LSrH 
;-------

end if 

HOV BX1DilVL9Lil 
KiJV CL, ;>[BKJ 
aov info_fcb+chk3um,cl 
REJ 

setcdisk: :set a "1" value in curdsk position of (bxl 
;--------

entry: 6X = offset of vector to set 

set_cdiskl: :set a •t• value in cl position of (bxJ 
;----------

nowrlte: 
;-------

entry: BX offset of vector to set 
CL position in vector to set 

exit: AX = blt set in position CL 

•OV ax,J 
shl ax1cl 
or [bxJ,ax 
ret 

;number to shift 
:ax = mask to integrate 
;[bxl = mask or rol(l,curdsk) 

;check if disk ts marked reaJ/only 

exit: l flag reset if disk is read/onlv· 

•OV dx 1 rodsk 

test_vectol"Z ;test current disk bit in vectol" 

·-----------
; entry: DX = vector to test 

exit: DL = curdsk vector bit Cin I0'1t order bit) 
l flag reset if bit is on 

•ov cl,curdsk 
test_vectort: 

shl" dx 1 cl 
and dxtl 
rel 

get_dptra: 

;---------

:non zero if nowrfte 

compute the address of a directory element at 
positon dptr in the buff er 

exit: BX buffa + dptr 
ex preserved 

•ov bl,dptr 
xor bh1 bh 

PAGf J6 
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-
CP/H ASHll6 1.1 SOURCE: ~OOS.Ad6 

1689 
1690 =0728 
1691 ;072f 
169Z 
16''3 
16'H 
16'J5 
16'J6 
1691 
1698 
1699 =0130 
1100 =0733 
1701 =0135 
110Z =0131 
1103 
1104 = 
1705 
1106 =0138 
1701 
1108 = 
1109 
1110 
1111 
llll =013ti 
1113 =073E 
11 l't =0740 
171., = 
1116 
1111 
1118 =014.i 
1719 =0146 
1720 =0148 
11Ll 
1122 
1123 
1124 
11 l., 
1126 = 
1121 
IU8 
112'1 
1130 =01411 
17.H =Ol'tE 
1132 =0150 
1733 
llH 
1135 
1136 =0751 
1131 =0156 
1H8 
113'1 
lHO 
lHl =0151 

031 EAA08 
C3 

83C309 
BAOl 
DODO 
C3 

t8EAFF 

EBF2ff 
13F1 
E92CFO 

EBJ Off 
HEF 
t920FO 

BB HOB 
6A07 
C3 

C60HllOBOO 
CJ 

802H80B1F 

0725 

0730 
0131 
046F 

0716 
0131 
0'96& 

-
t'O test: 
·-------

<1dd o,.,bufta 
ret 

buff" .- Jr.: tr 

entry: ax = offs~t of fcb to test 
exit: BX = .fcb('l) 

C fl<1Y set if file ts read/only 

<1dd bx,rofile 
•011 ;il,[1>11] 
rel ;il, 1 

;offset to r/o bit 

ret5: ret 
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ckrodfr: :check current directory element for reaJ/only st~tu; 
;-------

call get_dptr;i ;address of e}em~nt 

cl<rofile: ;check current buff(dptr> or fcb(O) for r/o status 
:--------

entry: BX = offset of fcb to t~st 

call ro_test 
jnc ret5 
jmp roferror 

;rnc 

checkwrite: icheck for •rite protected disk 
; ----------

call nowrite 
jz ret5 
jmp roderror 

getmodnu11: 
;---------

;rz 

CO•pule the address of the module number 
bring module number to accu11ulat3r 
nigh order bit is fwf (file write fl;ig) 
exit: ax offset fcb(modnum) 

AL = fcb(modnum) 

111011 bx1offset info_fcbtmodnum 
.011 al1Cbx] 
rel ; a I= f cb( 110<.lnum) 

clrmodnura: ;clear the mo1ule number field for user open/n~ke 
;---------

clr_ext: 
;-------

•011 info_fcbtmodnum 1 U 
rel 

ofcb{moclnum)=O 

-



C~/K ASM86 1.1 S~URCE: ~OUS.A96 

1H2 
17H 
HH 
1145 
17't6 
lHl 
lHB 
1H9 
1no 
1751 
11!>2 
1753 
175'\ 
175!> 
1756 
1751 
1158 
17!>9 
1760 
1161 
1162 
1763 
176.\ 
1765 
1766 
1161 
1768 
1169 
1110 
1771 
1712 
1713 
17H 
1775 
1716 
1111 
1118 
1719 
1780 
1781 
11112 
1183 
118o\ 
1785 
1186 
17117 
1788 
1189 
1190 
1191 
1192 
1191 
l79o\ 

=015(; l3 

= 

=0750 t8f:8FF 

= 
=0160 OC80 
:0162 8807 
= 

=0764 CJ 

= 

=076~ bHH08 
=0768 EBOE 

"' 
= 
=076A E8F8Ff 
=0160 750C 
=076f 58 
=0110 8009 
=Olll f9J9f0 
= 
= 
= 

= 
=0115 888F08 

= 

=0178 833FFF 
=0118 C3 
= 
= 

=OHC C705.8f08ffff 
=0182 (.3 
= 
= 
= 
=0183 411508 
=0186 24FC 
=0788 48 
=0189 A38F08 

OHll 

0718 

016S 
077tJ 

OUE 

setfwf: 
;------

rel 

axtt: 

:set file write fldr, 

tlX .fco(~odn~m) 

AL = fcb(modnuw) 

Cilll getmodnum 

or al, twf11sk 
11011 [bxl,al 

ret 

chk_lnv_fci»: ;check for invalid fcb 
;-----------

11011 bx,offset info_fcb+dskmap 
jmps test_ffff 

tst_inv_fci»: :test for initalid fcb 
:-----------

call chk_lnv_fcb 
jnz ret8 
pop bK 
llOV al,9 
J11p set_lret 

bx=.tcb(~odnu~), 
a 1-=f cb( .11ll:lnu.n) 
set f~f(flla hrite flug) to 1 

fcb(modnum)=fcb(modnu~) t Buh 
also returns non zP.ro 
·tn accufftul at or1 ______________ _ 
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endofdtr: ;check if end of directory (dent = Offffh) ·;--------
exit: l flag set if at end of directory 

•Dit bx 1offset dent 

te!>t_ffff: 
;---------
ret8: 

c•P ~[bxJ,Offffh 
ret 

setenddir: ;set dent to the end of directory (dent 
:---------

11011 dcnt1anddir 
ret 

set_dcnU 
;--------

•ov ax, xdcnt 
and aI.Ofcn 
dee ax 
•ov dent, ax 

....... ...... ----- ,, ........ ... ....... 

Offffh) 

...... r-- • ~ ........ ~ ~ ~ 



t~/H ASH86 J.J SJURLEi bDOS.~86 

ll'J!> 
11'J6 
l1'J1 
1198 
1199 
1800 
1801 
1802 
1803 
1804 
180!> 
1806 
1807 
111011 
1809 
11!10 
1811 
1812 
1813 
1814 
181 !> 
1816 
1811 
18111 
1819 
18.i!O 
1821 
1822 
18£.J 
1112't 
182!> 
18£6 
1821 
1828 
18l9 
1630 
1831 
183.i! 
1833 
1834 
18l5 
18.36 
1831 
1838 
11139 
1840 
18 41 
184l 
1843 
18·H 
184!> 
1846 
1841 

=078C C3 

=0180 UB168f08 
=0191 881Ei.60B 
=0195 3811 

=0191 C3 

: 

=0198 f:8F2ff 
=019B 72F ll 

=0790 42 
=0191: 8917 
=07AO C3 

=OlAl f606C40880 
=01A6 75f:F 
:07A8 Bf5008 

:OJAB 8AOO 
:OJAO 41321:0 
=OlBO ~01408 
=0183 F21lf 
=OlBS C3 

= 
=07B6 Bf\AS04 
=01119 53 
=078A Bf6008 
=OJBO E8t !iff 
=OJCO 75()3 
=07C2 E922ff 
=OlCS BF6A08 
:01C6 E8c llFF 
=OlCB 7501 
=01CO E9lF08 
=0100 SR 
=0101 C3 

0180 
0791 

0191 

01A3 
07C5 
06El 

07Atl 
0 7[)0 
1 OAF 

-
ret 

compcdr: ;return cy if cdrm~x > dent 
;-------

e Kl t: ~ tlag s~t if current 1lr max ) dir count 

ret6: 

J X • cdrr.li;X 
0)( = dent 

11ov dx,dcnt 
lllOV b11tCOrllldl(d 
cmp dx 1 [lu:l 

rel 

:d11 = director~ counter 
;bx=• Ccil"Ri·.JX 

;condition dent - cdrmax 
;produces cy if cdrmdx>dcnt 

setcdr: :tt not (cdr~dx > dent) then cdra3x = dcnttl 
;------

call compcdr 
jb ret6 

Inc dx 
llOV (b11]1dx 
ret 

TST _LOG_FXS: 
;-----------

e• l l: 

TEST AYTE PTR CHKS!Z•l,BOH 
JNZ RET6 
HOV lll,OfFSfl lOG_fXS 

tst_log_Ol: 
llOV cl,[dl) 
inc dil 11or ch 9 ch 
llOV AL 1 f11_lntrn 
REP NE SCAS •L 
RE r 

chk_exi t_fxs: 
:------------

llOV b11 9 offset !JO Jack 
push b11 
aov di, offset rw_fxs 
call ht_loq_Ol 
jnz $t5 

hi> chk_111edia2 
llOW ditoffset sc_f xs 
call tst_log_Ol 
Jn z S+5 

j ap lret_eq_ff 
PDI> b11 
ret 

;return if cdr~~x > Jent 
•otherwise, ax = .cdr~ax•l, 
id 11 = dent 

;rs OR IV t Pl:K.MMH:NT? 
ac:s - RET ~ITt1 l fUG Rt;SEJ 
;Ri:TlJRN >ilJH l FLAG Sd 

HF f unc.il 15 9 17 0 19,etc. 

;setup for error return 

fdOe!> f 11 read ar M<r i t e ? 
; ;;nd is drive r~movable 1 

;does fx scarcnli or close 

• and is drive remov.:il> le ? 

:remove error return c1ddr~,;s 

1 

-
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CP/M ASH86 1.1 SGURCt: ooos.n&6 

-

18't8 
1 8't 9 
18!>0 
1851 
18Sl 
l!IS3 
18Slt 
1855 
111!>6 
1851 
1858 
1859 
1860 
1861 
11162 
1863 
1864 
11165 
1866 
1861 
1868 
1869 
1870 
1811 
11112 
1813 
1814 
1815 
1816 
1871 
1818 
1879 
1880 
1861 
181l2 
1883 
1884 
181l5 
18116 
18117 
1888 
18119 
1890 
1891 
11192 
18'13 
18\l't 
1895 
1896 
1897 
18911 
1899 
1900 

=010.t. 
=OlO't 
=0108 
=070A 

=070C 
=OlDf 
=O lE 1 
=07E4 
=OlEl 

= 

= 
=OJE8 
=07EA 
=OHO 
=07Ef 

:07f 1 
=07f3 

=07f6 

= 

=07F8 
=07fC 
=080.l 

=0802 
=OBOJ 
=OB07 
=0800 
=080f 
=0813 
=0816 
:: 08 Ia 
=081B 
=0820 
=0822 

32CO 
86062103 
84CO 
74ti6 

tBIH 11 
.HCO 
A311i=OB 
A2l209 
C3 

BOOB 
Ell48FC 
64FF 
EB07 

BOO A 
E83FFC 

BltOO 

OAC07506 
C606 tA08fF 
CJ 

50 
3CFF751tl 
8BEC3080080 
7439 
lliH60808 
f80~Ff 
7430 
t87204 
803E7A082t 
740E 
A01S09 

0191 

I <Jfl 6 

04H 

07F8 

043S 

01102 

0114 ll 

01148 

OHA 
01148 
OC90 

0830 

TS T _Rt:LOli: 
;---------

xor ..ilt<tl 
xcl\g r<!log,al 
test :il 1 <tl 
Jl R ET6 

; Ir' .l.fLJL --= 0 Tilt:< EL<J;> 
;CUR!\ ENT )iH vr 

Jrv_relo,;i: 

wrbuff: 
;------

rdbuff: 
;------

CALL curselect 
xor i'IXtdX 

HOV OCIH,ax 
HOV OPJR,:il 
ur 

;SET OCNr & OPfP TO l~NQ Tl 
;FORCf SE~kLN~S JJ nEGI~~ING 
;Of O{l{ECfCRY 

;write buffer Qnd check condition 

entry: Cl = wrtype 
wrtype 
wrtype 

•01t al1io_write 
call rwxiostf 
aov ah,true 
j11ps diocomp 

0 - normal write oper~tion 
1 => directory write operation 
2 => start of new block 

:current drive, tr-.ck, ••• 
;mark as a write oper4tian 
:check fo~ l/o errors 

;re;id buffer and check if ok 

aov alt io_read 
call rwxlosif ;current 1rlve1 track, •••• 

di ocon11>0: 

diocomp: 
;-------

dioc: 

aov ah1folse ;not a write operation 

;check for disk errors 

entry; AL xtos return code 
AH tru0 if comlnu a from write o?eration 

or al,all jnz uioc 
mov ff_flag 1 tr-.1e 
ret 

push ax 
cap al,Offhl jne qioc2 
cap chksiz,SOOOh 
je dioc2 

mov dx,dlog 
call test_vector 
jz dioc2 
call media_chan~e 
cmp fx_intrn 1 fAi40 
Je diocO 
aov altadrive 

;save write flag 
:has medi1 changed 
; and is drive removable o~ 

; checksumwed ? 
yes 

;in initialize 1 
; yes - treat as perm error 

;does tuner = flush buffer 
i yPS 

;is operation on 
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... -
LP/M ASMB6 1.1 SJURLE: ODJS.4d6 

1901 
1902 
1901 
1904 
1905 
1906 
1901 
19UH 
1909 
l'HU 
J.911 
1912 
191J 
l 9l't 
1915 
1916 
19!1 
1918 
1919 
19LU 
19ll 
1922 
19.lj 
l 92't 
1925 
19l6 
1921 
19l8 
1929 
1930 
1931 
1932 

=OH25 
=0829 
=0826 

;0830 
=08.H 

=08H 
=0!135 
=083A 
=08JC 
=OHJf 

=0842 
=0843 
=0841 

=0848 
=OH49 
=OH40 

=01150 

=0653 
=0857 
=0859 

HOHF08 
1't07 
C606210800 

58 
C3 

1:68lff 
F60!> IA OBFF 
H06 
t8700R 
E963FC 

56 
OAE41509 
CJ 

56 
JCO 2 7't 03 
E91 7fC 

E91iJfC 

8BlE8408 
81H 
EB06 

19JJ =OB5b llB1E8208 
1934 
1935 
19J6 
1931 =085f 8101 
1938 
19H 
l'HO 
1941 
1942 
19"3 
19H 
19't5 
1'H6 
19H 
1948 
1949 
1950 
1951 
1952 
19!>3 

"<0661 
=0863 
;0865 

=0867 
"<0866 
=Oll6tl 
=086E 
;086f 
=0671 

0808 
7416 
881F 

!> 1 
li/11609 
E870FC 
59 
7503 
C607Ff 

0832 

07B6 

Otl42 
10/lf 
OHS 

0850 

0050 
0467 

046LI 

0661 

oa 111 

04E B 

Otl74 

cm,; ill1seLJ>k 
j (: Jiocl 

moll relo,]tfl 
uiocO: 

pop 31( 

ret 
Jiocl: 

ca 11 chk_e"I t_hs 
test ff_fl<iJtlrue 
jz diocl5 

call lret_e1_ff 
hp gouack 

diocts; 
pop ax 
or ah 1 ahl Jnz dlocJ 
ret 

oioc2: 
po~ ax 
ClllP ~1,n je dioc3 

jmp per error 
diocJ: 

jmp roderror 

dlscard_data: 

;------------
•011 bx,dat_bcba 
111011 cl,4 
J•pS discardO 

; di1fer?nt dr!v~·? 

; nu 
:no rel~" for rjfff~re~t drive 

;if not first disk op~r3tion 

; yes - return error ~ Otfn 

;restore ~rite fl~q 
; if ~rite tr~3t ·as r/o error 

idiscard •rite fla~ 
;is error read/only 
; no 

<.liscard_dlr: idiscard matching dir Deb's 

;-----------
11011 bx,dir_bcba 

or:>CARD: iDISCAIW flLB'S MATL11I.'IL 
;-------

HOV CL, l iAORIVt FJR CL BYTtS 

OI:if.ARilO: 
;--------

entry: llX bcb root uddress 
CL lenuth of bytes to match 

or bx, 1:1 x ono entries in bcb 11 st 
JZ Rt HA ;RH If L~KO 
llOV BX, Ci:lXl 

OTSCAROH 
PUSH ex 
HOii 'JX,OFFSEf AO I{{ Ve ;COMP AHi: JCF; HJ I.DR !Vt FOR 
CALL COllPllKE ;CL l.iYTtS 
POI' ex 
JNZ OISCAR02 

11011 8(8Xl,Offli ;DJSCARil '.\Cu 

- -
PllGI 4 I 
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CP/H ASH86 I.I SOURCE: buOS.A86 

19H 

19'' 
19'6 
19'7 
1 9' II 
19,9 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1961 
19611 
1969 
1910 
1971 
197l 
1913 
19H 
191' 
1916 
l'H7 
1918 
1979 
1980 
191H 
19dl 
1983 
1984 
1985 
1986 
191H 
1988 
1989 
1990 
1991 
l 9'J2 
1993 
1994 
199, 
1996 
1991 
1998 
1999 
lOOO 
2001 
.2002 
l003 
.2004 
200, 

=0874 
=0811 
-=0879 
=0878 

=087(; 
=OdH: 
=0880 

=088l 
=0884 
=0888 

=088A 
=OBRO 
=01191 

=089J 
=0898 
=Oll9d 
=Oll9F 

=OllAJ 

=08A6 
=08A9 
=08AH 
=OllAO 
= 

8B5FIJC 
OBIH 
75::C 
C3 

ORO!" 
HFfl 
ORIF 

8A07 
3A061609 
751C 

88HOf 
3R066fl00 
7513 

CH 70f0000 
AOlAOB 
3C2 l7 404 
JCU7503 

C607FF 

885FOC 
081)5 
751)5 
CJ 

l006 -=08At 891E7308 

0 86 7 

Od7u 

0886 

08A6 

08A3 
09A6 

08!12 

IHSCl\Rfll: 
11011 bX,12[13Xl 
or bx,bx 
J~ll !HS CARO 1 

; .:. o v K 'ff r: r n r, ,_ x r : ~ c ~, 
;-rs IT L;'))f i~c1,1 

; l:) 
K[T7A: KEf 

OEACTIVArE: ;deactivc1t~ bcL's in list 
;----------

OEACTJ: 

if IH1PH 

enJif 

deactll: 

DEACT2: 

entry: dX bci> r·Jot c1ddress 

or bx 1 bJC 
JZ REf7A 
'IOV BX1l8XJ 

HOii AL 1 [bXJ 
CMP .<L,AORIVE 
JNZ OEACl2 

HOV AX,1H8Xl 
CHP AX 1 RLR 
JNZ iHACT2 

11011 wOR!l P TR 14[tlX] 1 0 
lllOV al,fx_intrn 
cmp al.fxl 481 je dt!actll 
cmp '"l, fx.i 391 jne Je<1ct2 

HOV B[BXJ, llfr'll 

i0lALTIV4Tt &c~·s !N LISr dA 
;~~LUNGI~5 TO CURhE~f PROCESS 
tflllD OR flli 

;IS cCb fJ~ CUMRtNr )MJV~? 

;OOES CURRtNT PR~C~SS OWN dCS? 

;NO 

;OtACTIVATl: BCtl 

;rs funcf =flush or free drive ? 

iyes - DISC~RO BLR 

MOV ax,12rnxJ 
or bx,bx 

;ADVANCE ro NEXT ac!I 

JHl l>EACrt 
itEf 

5LJCKING/DtBLOCKtNG 3UfflR CONTROL BLOCl (JCd) fOMMAT 

·-------·-------·-------·-------·-------+-------· 
OOn I OMV I Ri:CORO I PE NJ HQ 

·-------·-------·-------·-------·-------·-------· 
06h I TRACK I SlCTOR BUFFER_AOOR 

·-------·-------·-------·-------·-------·-------· 
OCh I LINK I PtrnCESS_OFF 

·-------·-------·-------·-------· 
GET _UCBA: ; get uuffer control block address 

:--------
entry: oX 
eicit: i:lX 

.bcb list root 

.be~ SEQ,LINK 1 PO fields upd~ted 

--
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- -
CP/H ASKll6 J.l SOURCE: 8DOS.~d6 

l001 
.::OOH 
lOO'J 
.::010 
LOH 
l012 
LOB 
LOH 
l015 
l016 
l0l1 
£0111 
2019 
lOlO 
LOll 
l022 
l0l3 
l0l4 
l02!> 
l0l6 
2021 
lOlll 
2029 
l030 
LO;il 
2032 
2033 
lOcH 
2035 
2036 
2011 
20311 
2039 
2040 
LO'tl 
2042 
lOH 
20H 
2045 
2046 
2047 
£048 
2049 
2050 
LOH 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 

=OtiBL 68F6 
=088't ll3EFOC 
=OdBl 8Blf 
=0889 837FOCOO 
=OtlBO 1503 
=OllBf £:90301 
=OdC2 33CO 
=OtlC4 A37508 

=08(1 A37708 
c:08CA A21908 

=08CD 803FFF 

=0800 Hl 1 
=0802 8 841 OE 
=0805 OBCO 
=0807 751 A 
=0809 80361508 
=01mo OBF!> 
=OBOF 1408 
=08El 8AHOC 
=OaE't SOJCff 
=OBEI Hl8 

=08E9 893E 1508 
=08ED C6470500 

=Ollfl tBOE 

=08FJ 360!>6800 
=08F7 7508 
=08F9 fE0!.7908 
==OllfO 893E7708 

=0901 1191f1108 
=0905 51 
=0906 E81H02 
-=0909 EBOFF8 
=090C 5F 

;no11 di ,bx 
SUI> ditll 
111011 bx 1 (bx] 
c111p ~ord ptr l~[~xJ,O 

OilC2 jnz H:> 
09C5 jmp get_bcb3!> 

if BHPl-I 

en di f 

xor 3x,ax 
HOV iMPTY_UC9A 1 ~x 

mo11 p_last_bcbu 1 dx 

~nv P_bCd_CNT1dl 

GfT _bCB I: 
CHJ> B[llXJ, OfrH 

if fll'IPH 
06E9 je get_bcblO 

11ov ax, 14[oxl 
Dr ax,ax 

OuF3 JNZ ~et_bcbll 
HOV SI 1 EMPJY_RLBA 
OR s1,s1 

ObE'J JZ get_bcblO 
HOV SI 1 12[Sfl 
Cl1P 6(SIJ1 Offtf 

0901 JZ get_bcbl2 
endt f 
if BCPH 

jne ~et_bcbl2 
en<.lif 

GET _ur:u 10: 
NOV EMPTY_BCdA,Ji 
11011 byte ptr 5(bxl10 

!f RMPM 
0901 JNPS get_bcbl2 

GF.T _BCB lt: 
CMP AK 1 RLR 

0901 jne ~et_ocbl2 
INC P _6CB_C:.NT 
HOV P_LAST_BCuA,di 

end if 

GET 6Cil ll: 
HOV CUR_BC61.,flK 
push dl 

0800 CALL OE8LOCK9 
04EB CALL COMPA~E 

pop di 

;~. = lust Deb (pr~viou~ cur~cb) 
i •JX = 1 ~ t cur L cu 
:IS flll.::U ,).'lLY 1 ;.'r,c: HI .iCJ LIST? 
a1.:s 

COPYfl;GHf © 1981, 1982.1983 
DIGITAL RESEM{CH 

P. 0. BOX 579 . 
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; yes 

ilS ero i~ACTIVE? 

;tw 

;IS f.HPJY_hC~~ = O? 
iYtS - SlVl INACJTVt Bea aJOR 

SER.# ______ _ 

;is empty_ocb a discdrded >ca? 
;yes - OONT S~VE IttACTIVL 3(3 AODR 

;FHPJY_BC3A = LASJ_RCBA 
;reset sequencP counter 

;DOES CURRf~f PROCLSS OWN Jf~? 

ilJO 
;P_BC:.B_CNT = P_BLB_CNT • 1 

oflX=CUkdCdA, OX=.A~RIVt 1 CL=4 
;DOES CURHCHC0-3) = AORIV~ II 'RECORD 

-



CP/14 ASHll6 1.1 SOURCE: f;OOS.Atl6 

2060 
lObl :0900 litHE7 lOB •OV bx,cur_bc~d 

l0b2 =0911 751!) O'JJll J'lZ ;i.it_itct>lS 
20b3 =O<JU 8AH05 'llOV i:ll. 5(b1<1 
l06't =0916 3CFF7"13 OS2J cmµ -111 Offh I j t: •.J>~t_uc~.14 

2065 =09114 114261008 1'1·>V dhtPO'J_off 
l066 =091t: HC~HOB 0920 C"'IP <1l1ahJ Jl liEr_tH:uJ4 
l061 =092.l fHO INC ill 
20611 =09.?'t 34CH1t02 09211 C1'4P t.l 1 ahl JL ;;i=r _r1r&1:; 
206CJ =O<J21i 81)Ff OllOV al,Otfn 
2010 = LEJ_BCBU: 
2011 =OCJ2A 88H05 lllOV '.>[bx .J 1 .1 l 
l012 = GH_BCUlU 
2013 =0920 f98JOO 0983 Jfli> GEr_ac1n 
lOH = 
2015 Ci!'T _llCll 15: 
2016 
l011 if BHPH 
2018 =0930 116HOE IROV axtl't(1>1d 
207CJ =0933 3!\066800 crap lX1rlr 
lOllO =0931 7.538 0971 JIU GET_dCdl7 
20111 = endi f 
20112 
2083 =0939 A01609 aov al 1 adrive 
lOlllt =093C 34011531 0971 c•P altrbxll j Re get_bcbl7 
2Dli5 =0940 AOC BOB llOV Al1phy1ask 
2086 =09'"3 04CDH2A 0971 or al,iill jz gi:t_bcbl7 
l081 =09H J4H05 CMP lll15Cbx] 
201111 =091tA 1525 0971 j n e GET _BCtll 7 
208CJ =094C C6H0500 MIJV byte ptr 5CRXJ1 0 
l090 
2091 =0950 831FOCOO c•p word ptr l ZCbxJ10 
20<J2 =095't 1429 097f Jl GH _BCB2 
Z093 = 
2094 = if BMPh 
2095 =0956 FEOE7908 DEC P_8C6_CNJ 
2096 = endl f 
2091 
lO<Jll •095A 33:;0 xor ax1ax 
2099 =095C 8H70C xchg ax,12(bx1 
llUO =OCJ5f ti9450C aov lZldl],~11 

2101 =O'J62 93 xchg dXtDX 
210Z GET _BCdl6: 
dUJ =096J 88F3 mov sl 1 bx 
2104 =096~ 8R5COC 111ov bx112(siJ 
Z105 =0968 OB!l875f7 O'J63 or bx, bxl jnz get_bcbl6 
2106 =096C 89HOC aov 12[sll,ax 
2101 =096f EROB 0979 jmps qet_bcbl8 
2108 
ll09 t>fl_8CH11: 
lllO =O'J71 1137F OCOO cap word Plr 12Cl>xl, 0 
2111 =097!1 HOB 097f je get_bcb2 
2112 =0971 88F8 lllOV di 1 bx 

~ ..... ...... ,- - ' ..... ..... : -

;does tco(5) = ntfh? (not saq) 

;nOES BCbC~). = ~hY_a~=? cs~ae record) 
;INCR of.J SEijUtNCl 

P~. r;~ 44 

;DOES [>,f.[:(~)*l = Plt~·_IJfF1 (nHxt ro!coru) 
;no - m~rk bcb ~s not se~ 

iMOVt CUR oCu ro H2A) Uf d~u LIST 

iOOES CURRENT PRQC!SS OWN BC37 
;NO 

;does the drive match? 

idoes ~hymsk = 01 
;aots liCo(~) = PHYHSK? 
;NO 
;yes - seq bcb - bco(S} = 0 
; move ~co to end of list 
iJS 'UR dC8 ~lREAOV AT ENO Of LIST? 
iYES 

HICBCLTNO = O 
;remove cur bco troru bcb list 

;place cur bcb Qt end of bcb list 

;is bcb at end ot list 
i 'JeS 
;DI = neH l~st bcb 

..... ...... ........ ~ ~ 
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-
CP 11'1 ASMli6 1.1 SOURCE: llOOS • .:Ou6 

dU 
2114 
lll!> =0!17<J 8115DOC 
2116 =0971. E9Hff O:JCJ 
2111 
2118 
2119 
ll.!U 
.!121 =0!17f dB't70E 
2122 =0982 3110!>6800 
£1£,j =0936 H22 O';A/I 
2124 
2125 
Lllb = 09118 dOH7508 
2121 =098( O~F6 
2128 =O'J8l: HOA O<J'H 
2129 
lt;o 
l131 =0990 8fl5COr 
2132 =0993 803i'FF 
£LU =0996 7412 09AA 
21H 
2135 
lUb =0998 8BFE 
2131 
2138 = 
2139 
2140 =099A 86361308 
llO ==099l A07908 
2142 =09Al 3AH02 
l!H =09A4 7204 09A,. 
21H =09A6 88.H7708 
21't5 
2146 
21H = 
2148 
ZH'J =09AA 8B5JOC 
21!>0 =09AO A07008 
21!>1 =0980 884105 
£152 
21!>3 =0!183 88361308 
21H =0987 880~ 
l\55 =0989 3BC3 
21!>6 =0988 HOB 090 
2157 =0980 8H70C 
21!>8 =09CO 8945 oc 
21!>9 =09C3 89IC 
2160 
2161 
ll62 = 
216] =09C!> AH800 
ll6't =09C8 89410E 
216!> 

-
GU_f.CliUl: 

lllOW la,12[..ilJ 
J 11? GfJ _dCC. J 

G~l _oCtl2: 

if 8riPl1 
illOll aul';Ct>xl 
1.MP AX,RU 
JE GET _BCfi£6 

endif 

HOV sl,EHPJ 'I _UCBA 
or si1si 
jz GH _BCh25 

if BHPM 
llOV bollCsil 
CMt> B[bx1 1 0fFH 
JE GH _BClH6 

end if 

11ov di 1sl 
GEJ_Brti2s: 

if llHPH 
llOV S! 1 ROOT _!lC3A 
'IOV AL.P_!ICB_CrH 
CMJ> AL 1 2CSil 
JC GET _BCR26 

ll[)V ,Ji. P _LAS r _uClH. 
(,Ef_CC626: 

end if 

11ov bx,t2[dll 
mov al,phy_off 
llOV 5Cbxl 1 <al 

LET_bCtl3: 
HOV SI,ROOT_BCBA 
'40V AX1 [S Tl 
Clnp ax,bx 
j I! get_bcb35 

xchg <1x112(bx] 
•OV 12[di] 1ax 
NOV CSJ.1,SX 

GEJ _BCB35: 

if 8HP11 
if[)ll AX1RL~ 

llOV l'tCBXJ, 0 
en di f 

:~x = new cur t>c~ 

;OOES l~'>f flCh ~cUJr;:; fCJ 
;CURKE~f ?~JL(SS? 

;HS - lJ~E If 

-
PA ~l 4 ', 

:~AS A DIS:A~Df~ O~ IMA~TIV~ tiCB 
;FOIJ~!O? 

;NO 

;WAS [J ~ISCARDED? 
;ns - HKE IT 

iLASJ_bCUI\ EMPTY tiC:EA 

:IS THI:: ~lJ'lhEI< Of tiC:ii'S 'Hl'FO 
;BY THIS PROCtSS f,RUhR T1t~~1 

:THE HAXIHUH Stl ~y GENSfS? 
;NO 
:use Thi LAST UCJ 0~~1::0 8Y Tn~ 

;CURRENf PKJCfSS 

:sequence field = phy_off 

iPUT CU~UCR ON HLAD OF 8(;3 L[SJ 

;is cur bcb <it he&d of ~c) list 
;yes 

:stT THE ac~ P~OCl:SS FTtLO 

ccelv111.-~ ::Lo v. ~ 
COPY.foHT © 1981, 1982, 1983 
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(.~/M ASM66 t.1 SOUk(.£; EOuS.$86 

2166 
ll67 
2 lbll 
Ll69 
2110 
2171 
2112 
LIB 
21H 
2115 
2116 
2111 
2118 
.:'.179 
21110 
£181 
2ltl2 
2183 
216-' 
21115 
Ll86 
2181 
2166 
2189 
2190 
2191 
2192 
2193 
219-' 
2195 
2196 
Ll91 
2198 
2199 
2200 
l201 
lL02 
l203 
l20-' 
L20S 
2206 
2207 
L208 
2209 
2210 
au 
2212 
L2H 
221'\ 
2215 
l216 
2211 
2218 

=09CB L3 

= 

= 

0000 
0002 
0004 
0005 

=09CC Bll2 5 0 8 

=09Cf d!li'S 
=O'JOl 801F 
:091)3 8HFOO 
=0906 75F7 

:0908 A01S09 
=0908 88H04 
=090t 895702 
=09El 33CO 
=09E3 884105 

=09E6 8905 
=09E8 asc 1 
=09EA 610&l5 08 
=09EE ll907 
=09f0 Cl 

=09fl AOl ~09 
=09f4 BR2508 

09CF 

. • 
U'l_link 
u;i_block 
ua_arv 
ua_hwm 

un4llocated block ~ntry structure 

·-----·-----·-----·-----·-----·-----· 
I LIN' uLJCK I O~V I hYH I 
·-----·-----·-----·-----·-----+-----· 
ll~K - link to ne~t iotry or 0 if end of list 
8LJCK - allocation block number 
lRV - drive number or Offh if not valid 
HWM - high ~ater mark of sectors ~ritten to block 

equ word i:it r 0 
eQu W'lrd ptr 2 
equ byte ptr 4 
equ byte µtr 5 

ua_setup: iset up unallocated block entry in list 
;--------

ua_inl: 

entry: OK 
eKit: OX 

block numuer 
block numb.,r 

11011 bx ,offset ua_lro<ll ;yet unallocated list root 

11011 di1bK :save last entry address 
11011 bx,ua_llnk(bxl 
ClftP ua_link[bxJ,O iloop to end of list 
Jne ua_inl 

11011 <tltadrive ;initialize entry valuPS 
llOV ua_drv(bxJ ,al 
llOV ua_block(bx) 1 dx 
xor ax.ax 
llOV ua_hwm[bx1 1 al 

11011 ua_link(diJ,ax ;zero link of last entry 
mov dKtbX 

I' A Gt 4 6 

COPYRIGHT© 1981, 1982, 1983 
DIGI f Al RESEllRCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

xchg u"l_lroot,ax ;place entry at beqinninJ af list 
llOV uEl_link[bxJr<a 
ret 

ua_discard: ;invalidates entrys for the current oisk 
:----------

entrv: none 

mov al,adrive iget current disk 
11ov bx,offset ua_lroot 

-- -



- -
CV/M ASMB6 1.1 SJURCE: HD~S.~86 V4uc 4 7 

L21 'J 
.::220 =O<JFl BBlF a1011 bx,uil_link[L"l 
a21 =09F9 384104 cmp U'l_drv(bl<] 9 ci l 
Ll.ll =09FC 1504 OA02 j n e Uc!_ fl 2 
£223 ::09FI:: C6HOHF 11011 u;;_drvfb><l 1 0ffn 
l22't Uil_fl2: 
L.22~ ::OAOL ll33FOO cmp u<1_lin1<[bx],O ; looµ to end of list 
22L6 =OAO, 15f(} O'Jf 1 jne Uil f 11 
2l21 =OAOl C3 rel 
2228 = 
222'J ua_ pr er e4,i: ; check if ., r c read is requir .. d COPY:i.GHT <D 1931. 1982, 1983 
2230 ;---------- OiGITAL RESEARCH L2.H entrv: CL :: vrecord number f. blKmsk 
2232 !OJ( it: c fl<ig set it pre re<id rc:qui1·ed P. 0. BOX 579 
2233 PACIFIC GROVE, LA 93950 2234 =OAOll A01609 iDOll al,aJrive 
223!> ::OAOll 682508 mo" b1ooffset UJ_lroot SER.# l2J6 ::OAOt 861!>23 OB JllOll d>C 9 blk_num ; OX block number 
L.237 ua_prO: 
22311 =OA12 llBlF :11011 bx 9 ud_linkLbxl 
2239 =0Al4 384104 cmp ua_drv[bxloal ;if ua_drv = curusk 
Ll'tO =OAll 15U OAH jne ua_pr2 ilnd uil_block - i>lock.t t h<:n 
22-H =OAl 9 39H02 Cllp ua_blocklbxJ 1 dx ; check hiyh water 1<1urk 
2242 =OAlt; 1516 OAH jne u<1_pr2 
22H =OAU: .:iAH05 Cmp cl,ua_hwm[bxJ ; it un_hwm <= cl then 
22H =OA21 1210 Oi.33 jb UJ_prl 
l245 =OA2J A0C~08 111011 al,phymsk 
l2't6 =OA26 8AEOF604 111011 ah, al I not ah 
22'tl =OA2A 22CCHCO and cl,ahl i f\C <t l compute next physic<tl off ,,et 
l248 =O AU 02Cl add al,cl SdV~ new hiyh w :tt1~r"' mark 
2H9 =0430 8847 05 iDO II ua_h.,.mCoxJ,al and return with ca rrv reset 
a,o ua_pr 1: 
2251 =0A33 C3 ret else return wt th c ,,rr y set 
2252 ua_pr2: 
L25J =OA34 B33FOO cmp ua_link[bxJ,O 
L2H =OA37 15i}9 0412 jne ua_pr() 
22!>5 =OA39 F9 stc ;return .;ith carry set 
2256 =0A3A C3 ret 
2251 
2258 
2259 OEBLUCK_IO: 
L.260 ;----------
2261 = entry: AL 0 -) SHK umv 
2262 1 -> wRITt 
.1.263 2 -> Rf AO 
22b't 
2265 =OA3B 50 PUSll AX 
L266 =OA3C E8ti5FA 04f" CALL SHK 
2261 =OA3F 58 POP AX 
2268 =OA40 FECS OE:: AL 
2269 =OA42 780A OAH JS del>llc_io2 
l270 =OA4't 7505 OA4rl JNZ deblk_iol 
2211 =OA46 &101 110 II cl, 1 



CP/M ASM86 1.1 SOURCE: nooS.AH6 

l21Z 
l.2H 
2214 
2275 
Ll16 
2211 
l218 
l.279 
2280 
lllll 
228l 
22113 
l.284 
2Z85 
2286 
22117 
22118 
Z289 
22•.rn 

- .ll'H 
U.9l 
2293 
l2'.l't 
Ll9-, 
2296 
l291 
2298 
2299 
2300 
l301 
l30l 
<:'.303 
2304 
230., 
£306 
2301 
L.308 
l3U9 
2310 
£311 
2312 
2313 
2314 
2315 
2316 
2311 
2318 
2319 
2.320 
l3.ll 
l322 
2323 

=OA41l t:9\l:Jf0 

=OA't!l t8Alf0 

=OA4t: bEB08 
=OA51 8B3E110il 
=OA55 83C 106 
=OA58 690200 
=OA58 f3A5 
=OA50 C3 

=OA5t 11401 
=OA60 EBHOO 
=OA63 E963f6 

=OA66 BCH lE 09 
=OA6A BlllE6208 
=OA6t 80FC05 
=OA11 7569 
=OAH 8BlE110B 
=OA77 LB63 

=0479 881 E8408 
=OA7D C7061E090000 
=OA83 80FCO't 
•OA86 7554 

=OA88 8B1F 
=OA8A C703760BFFFF 

:0A90 AOH09 
=0493 3A07 
=OA9!> 751F 

•0A91 F64 704FF 
=OA91l 7419 

c:OA90 811HOE 
=OAAO 3110S6800 
=OAA4 7510 

l3l4 =OAA6 1164706 

01~~ JMP ~RuUff 

J~olk _ iol: 
07fl CALL RUBUff 

delllk lol: 
mov si 1 offset tr.1:k 
mov dt,cur_bcb-i 
:icld dl,6 
i80V CXt2 
rep lnOVSN 

ret 

REAO_OEllUJCK: 
;------------

lDOV aht l 
OA79 CALL OEBLDCK_OTA 
0619 JHP SETFCB 

OEllLOCK_DIR: 
;-----------

HOV CU~_dma_se~,OS 

'40V BX,OlR_RCBil 
C'4P AH,5 

O~DC JNl OEBLOCK 
HOV BX,CUR_BCC\A 

OAOC jmps OEBLOCK 

OEf\LOCK_ou: ; ____ ....... _____ _ 
MOV liX,OAr _BCBA 
MOV CUR_dma_seg,O 
C'tP Ali,4 

OAOC JNl OESLOCK 

OEBLOCK_FLU"iH: 
;-------------

l'lOV llX,[d)(] 
'tOV [RACK,OFFFFH 

0 EULOC K _Fl JS 110: 
l'IOV AL,AJRlVE 
CMP AL 1 (dXJ 

OAB6 JNl OEBLOCK_FLUStll 

TEST BYTt PTR 4lijKJ,UFfH 
OA86 JZ OEBLOCK_FLUSHI 

if BMPK 
'4::111 ax,lHBXl 
CKP ax,RLR 

0AB6 JNl OEdLOCK_FLUSHJ 
end if 

-

;MOVE TRACK ~ SECTU~ 

no .,c1. 

COPYRiGIH ei 1931, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GfiOVE, CA 93950 

SER.# ______ _ 

;JS fX =DIRECTORY U~J~fE1 
;NO 
;YtS - CUR_RCf~ KNOW~ FRO~ 

;PREVIOUS LOCATE C•ll 

;'let segment from ilCP. 
;JS FX = FLU5l11 
HW 

;oaES BCDCO) = IORIVl? 
i t-10 

;IS BUFFE~ WRITE PENDiNG? 
;NO 

;rs 8CB O~NEO HY CALLING P~JCLSS? 

;NO 

;JS UCu(&) < TKACK? 



-
C..~/K ASM86 t.l SJURCE: BOOS.AB6 

232> 
l326 
2321 
BLH 
232'J 
lHO 
i3.l I 
2H2 
2H3 
23H 
C'.J.)5 

2336 
23.H 
lJj8 
23H 
23<\0 
llH 
23't2 
23H 
.t3H 
23't!> 
lH6 
iH1 
230 
23't9 
2350 
l351 
2352 : 
2353 
<'.35't 
2355 
2356 
L357 
23!>8 
2359 
2360 
2361 
2362 
2363 
23M 
l365 
2366 
L367 
2368 
2369 
LHO 
2371 
2312 
llH 
23H 
2315 
l376 
2377 

=0AA9 
=OAAO 

=O,.AF 
=OAB2 

=0AIJ6 
=OAB9 
=OABd 

=OABD 
=OACL 
=OllC't 
=OAC5 
=OAC9 
=OACB 
=OACD 
=OAOJ 

=0406 
=OAOA 

= 

=OAOC 
=OAEO 
=OAEl 
=OAE!> 
==OAE8 
=OAEA 
=OAEO 
=OAEF 
=0Af3 
=OAF't 
=OAF6 
=0Af9 
=OAFO 
=0800 
=0805 
=Od07 
=OBOA 

=OBOC 
=OBOF 

3BOHB08 
7307 OAf\6 

A37fl08 
891E 1008 

8fl5 FOC 
OB[)B 
75J3 0A90 

8HE7B08ff 
7501 
CJ 
BBlE 7D OB 
32CO 
B40't 
C7061E090000 
E80600 OAOC 

861Eti't08 
EBAC OABtl 

88266F08 
9F 
8110EC808 
>l01109 
22Cl 
A27008 
F6[)1 
200El709 
9E 
H03 0AF9 
E8cl5FD 0 BAt 
891E7108 
BB't 70A 
833EH0900 
7505 oaoc 
A31E09 
33CO 

A32009 
A06FOB 

-
C~P 11'<, T1l.A1.1~ 
J'IC.. OEdLOCK_rLUS11l 

MOV lR.:<CK,i<X 
KIJV S ECfOK, :~X 

:rt~ - T~~~K = RC~(b) 
iSiOLTOR ~ .'.<C..8 

-

IJEBLOCK FLUS HI: 

Ot:BLOCK: 
;-------

mo v bx. 12 r bx] 
or bx 1 bx 
JNZ OF:lLOCK_FLUSllO 

Cl1~ fRACK, 0Ffffl1 
JNZ St-3 

REl 
HOV BX 1 S[CIOR 
xor <11,al 
llOV AH,4 
mov cur_dma_se~ 1 0 

::UL '1EBLOCK 

't]V BX 1 Dlll _eC911 
Jmps OEBLOCK_FLUSH 

;:.JAS A Oif{JY bC..~ Ft1lJ,i'l? 
HES 

;FLLJSh lllE Rc..F·s f\U1'.-=ck 
;set z f l:J;1 

;~et seY~ent fro~ RCR 

COPYR:GHT cu 19lll. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, l.A 93950 

SER.#-------

i~OOS ULOCKTNG/O~DLilCKING ROUTINE 

entry: l flag reset -~ ~et new RCB address 
AH 1 -> kEAO COM~A~O 

2 -> WRIT~ COM~ANO 

3 -> LOCATE COMMAND 
't -> FLUSH COM~IND 
5 -> OIRELTDRY UPDArE 

f'IOV OEBLOCK_F)( 1J.ll 
lard 
•OV cl,phymsk 
HOV AL 1 RYlE PlR ARt'CORO 
AN] AL1cl 
KOV PllY_OFF,AL 
not cl 
and BYTE PlR ARECORO,cl 
591\f 
JZ $i-5 

CALL GET _6C£lll 
lllDV CUR_BCBl\t nx 
HOV ax1l0(6)(J 
cmp cur_dmJ_seg1 0 
Jne detlockO 

•ov cur_dma_se01~x 

;5AVt' OEHLtlCK f-X 
isave l fl.,g 
; C L = PIH' 11 S K 

iPHY_Off = LO.i(Ai{fCO~il) f. i',iYMSK 
;rL = -p~iH'.SI<'. 
iLOWCARECilRO) = LO~C~RECORl) & -~HYMSK 

;If OEBLOCK CALLED WITH l FLAG RESiT 
:THEN GET bCE ~00Rt55 

id~il adrlress field - offsetlseg~ent 

iif cur_Jmu_s~y () r,, ocul~ckinu Is 
; for dir bof un1 adjr ls ~rt~at 
:elsH deDlacKinq dat~ boffdr 3nd 
; ador is seam~nt 1 offset = 0 

deblockO: 
llOV ClJil_OMA,ax 
aov al1deblock_fx 

lsave current buffer address 



CP/l'I ASH86 1.1 SOURCE: tOOS.Ad6 

23111 
Z:H9 =OB 1.: .3C037503 Oud 
231l0 =0816 32E4 
23111 =01118 86261()08 
l3112 =081C F6C'tf 0 
231l3 =061F 1569 0 Jll.t 

231H 
L31l5 =0821 f88900 OuiD 
23116 •082't 803FFF7445 Oil6c 
23117 =0829 3C04 
23118 =0828 1305 Oti3.!. 
l31l'J =0820 E8B3F9 04EB 
2390 =0630 H!>O 039F 
2391 
2392 =0632 3C05 
2393 =OdJ't HD6 Ott3C 
239'\ ::0631> F64 7 O'tfF 
2395 =083A H32 Oti6l 
2396 
2391 =083C C6't 10400 
2391l =Od'tO FF361609 
2399 =Oii44 FFH1809 
2400 =06't8 80"7 02 
2'\01 =Oll't8 A 31809 
2't02 •064t: 8!!07 
2't03 •0850 A31609 
240't =0853 JSOUOOB 
2't05 =Oll57 H03 Oll5C 
2't06 =0859 EB't2 OE 199E 
HOl =Od5C 8001 
2'*011 =OB5E 7503 Otl63 
2409 =0660 EB08FE OA3El 
L'tlU =0863 llF061809 
HU =0861 8FOH609 
l'tl2 =0668 EB"8 OE l 9fl6 
2'tB 
Z'tl't =0861: AO!>FOO 
2U5 =0871 JCO't 
LU6 =OtH3 7201 0J76 
2411 =0675 C3 
2"18 =0876 3C02 
i.419 =OU78 7510 Ob9A 
2420 =087A 8AOE2208 
2't21 =0671: t:887FE Ot.08 
2'tll =0881 1201 Ob8A 
2't23 =0883 32CO 
2't2't -=0885 E8BlfE OA3h 
2"t25 =0888 EBOC 0896 
H26 
l't21 =088A 8BH7108 
.l't28 =088E C607FF 
l'ti.9 =08'H llOD2 
2HO =0893 E8A5FE 0113tl 

Cm;> al, .:l I jne ·l»Dl ucK ()I 
)(Or ah1<1h 
llCh;J r.J_<lir_ t lc1<Jt ah 
t es.t ah 0 0f0h 
jnL det>lock2'.i 

J~blockOH 
CA LL Ot t1LOCK'1 
cm? l>CbxJ,Offhl Je dehlock2 

Cl'IP al14 
JNC. OcoLOCKI 

CALL COMPA1{E 
Jl Ol:!ILOCK45 

DE BLOCK t: 
CHI' al 1 5 
Jl OEBLOCK15 

TEST SHE PTR 4[ d )(] t OffH 
Jl Ol:BLOCK2 

OEUtOCK 15: 
'40V By r::: PfR 4(dX1, 0 
PUSH WURO PTR ~OHVE 
PUSH llORO Pf!{ .\Rt.CllROH 
•Oii ax 0 2(bxl 
•Oii word ptr arecordtl 1 ax 
111011 ax1Cbxl 
11011 word ptr ctdrive 1 ax 
ClllP curdsk 0 al 
je $i-5 

call disk_select l 
•011 a11l 
jnz $•5 

CALL 'lE l:ILOCK_[O 
POP WOKO PTR ARECORO•l 
POP W!JR[) PlR AORIVL 
CALL CURSELECT 

DEtlLOCKZ: 
'40V altOtflLOCK_FX 
CMP al,"t 
JC $•3 

RET 
CH? oll, 2 
JtH OEBLOCK25 

MOV cl1flLK_OFF 
call ua_prereaJ 
Jc Ot:BLOCKl5 

XOR AL,AL 
CALL ll I: 9L 0 CK_ JU 
JMPS JEBLOCK4 

UEi:\LOCK25: 
111011 l>xocur_bcba 
•Oii b[nxJ, Offh 
MO V AL,2 
CALL OE:BLOCK_ro 

; i f ( <fo '1 lo c ~ t '' n c = I ~ c J L?) 
Jnu (w~st r~~a cir = tru~) 
force ~ector rdJC from J(3~ 

to v~riiy m~di~ h~~ not c~.~n]ed 

; ii X =CU n _ 'l C 1> ~, 0 X-' •A f') ;! l 'J t. , S l = 4 

iIS UEHLGCK_FX >=4! 
; Yi: s 

COPYR:GllT i· ViBl. 198~. 1983 
OIGllAL HESEJ\RCH 

P. 0. BOX 579 
P/\GIFIC GIWVE, CA S3~50 

SER.# __ _ 
;DOES iH:eco-)) 
Ht::S 

AOl{i'lt: 11 !IKfCOKO?L----------------

;1s ofqLOCK_FX OiR UPD~Tc? 

; YUi 
;Is t(d(4) WRITE PENJING FL•G SEr? 
:llO 

;WRITE RCd dUFf[R 
;SAVE ~C1IVE t ~MECOROCOJ 

oSAVE ARtCOROCl12) 

iAOKIVL 11 A;d;t;ORO CIJRdCJ( 0-.:l) 

lwritP. buffer if drive loy~ed in 
;RtSTnRE AREfOROCl12} 
iRfSTOR~ AORIVE t ~~[COROCD) 

;OOES O~bLOCK_FX OI~ UP04TE UR FLUSH 

; Yl:S 
;ours OEHLOCK_~x = WRITE? 
; tlO 

iis preread rP.quired? 
; ve::.. 

;SHK ONLY 

;discard in case of error 

;Rt~U PHYSICAL R~CURO 



- - -
CP/M ASM86 1.1 SOURCE: nouS.Ati6 

2431 
lH2 
LH3 
L4H 
l'd5 
2"36 
l.\31 
i.'438 
243'J 
l440 
2Hl 
i.'442 
lH3 
2H't 
H45 
2H6 
2441 
24411 
2H9 
2450 
l451 
l't52 
l'tH 
l't5't 
2455 
l't56 
l451 
LOii 
2459 
£460 
2461 
2462 
l46.i 
l464 
2465 
l466 
2461 
2468 
2469 
2UO 
2Hl 
2412 
2HJ 
2414 
2415 
l416 
2411 
2"18 
lH'J 
24110 
241H 
l482 
2483 

=0696 
=Ob99 
= 0891.. 

=089f 
=OB Al 
=OUA5 
=OiiAl 
=OBAB 
=08AO 
=0880 
=0802 
=0884 
=0868 

=0889 
=08BC 
=OBCO 
=OBCZ 
=08C5 
=OBC9 
=OBCli 
=OSCO 
=0801 
=080.i 

=0804 
=0806 
=01108 
=OBOA 
•OllOC 

= 
=0800 
=08El 
=OBE4 

=OBE6 

=OBEl 
=OBEA 
o:OOEf 
=OBFl 
=OBF't 

::; 

:Otffl 

E8HOO 0 i:il) il 
E64SF9 04i2 
C60500 

32CO 
8112 61008 
01[8 
8BHl009 
OJFO 
A06F08 
3CO 3 
1505 0&8 9 
893UA08 
Cl 

ii94000 
llB3E8508 
JCOl 
A18108 
88B1F09 
lEO& 
1407 Od04 
C6H04FF 
87FE 
92 

8E[U 
8ECO 
F3A5 
071F 
Cl 

8BlE7108 
8Al609 
81H 

C3 

E8lllll0 OC27 
f6062108ff 
14F5 OliE6 
E8C2FB 0766 
l808FB 0702 

>ll8FOB 

-
DlbLOCK4: 

CALL OHLOCl<9 
CALL 11l1 v" 
llOV urnu. o 

OEbUJCKH: 
xor al.al 
/ol[}I/ tih ,l'Wt _Off 
shr aic 9 1 
'40V sr,cuR_o111< 
!\Oil SJ,AX 
14011 al, Dl RLOCK_FX 
C"IP alt3 
JNZ llcBLOCK6 

HOV BUfF1hSI 
iUT 

OfULOCX6: 
ltOV cx.40H 
11011 1H.dma_ofst 
CKP cil. 1 
•011 ax 1 dma_seg 
•ov dx 1 cur_duia_seg 
push dsl pi.ish es 
je OEBLOCK7 

llOV BYJE PIR HBXJ,OFFll 
xchg dl,st 
xchg ax, dx 

OEBLOCKJ: 
moll ds, dx 
.. 011 es, ax 
re1> mo11s111 
pop esl POI> ds 
ur 

OE!lLOCK 9: 
llOV ax, CUR_BCBA 
ltOV OX ,OFFSET AUK[VE 
NOV CL,4 

RETOl: 
REJ 

rA<td_dtl": 
; --------

call rdlr 
test relo11 1 0ffh 
jz retdl 
call chk_exit_fx5 
CALL TST _RELOG 
;JllP ROOlR 

;AX µhy_of f * 080h 

:S l CUR_rJNA t- I'll¥ fkl 4'JO·i 

;rs O[ULOCl_FX = LOC~Tt? 
;tW 
;HS 

;transfer ~Oh ~ords 

;TS OEBLJCK_FX = RE~~? 

; v es 
; no - 111r l t e 
;exchanye dma offsets 
:eicchande dma se9ments 

:setup source seJmcnt 
:setup destination sevment 
itl"ansfer d<tta 

;SETUP FOR MOVE OR cnH~AR2 

iRELlJG h :1RIVt 
;RtAD DIR ~EC ZEKO ~ ~tT 

rddtr: :read the current directory recori 
;-----

NOV ax 9 0CNT ;seek the record containinJ 

COPYR:GHT ~J 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

-



CP/H lSH86 J.J SOURCt: llDOS.AJ6 

H84 
241:15 
L41J6 
2 41:11 
2488 
L489 
H'JO 
l4'H 
249l 
24'H 
24'H 
2495 
2496 
2491 
2498 
24'J9 
2500 
2501 
L50l 
1503 
2504 
L505 
2506 
2501 
25011 
2509 
2510 
2511 
2512 
l513 
25H 
L515 
2516 
2511 
2511! 
2!)19 
2520 
L5ll 
2522 
2523 
.i!524 
1525 
l5l6 
2521 
25211 
2529 
2530 
l5J1 
2512 
2533 
.i!534 
2535 
2536 

=OBFA 
=OBFl: 
=OCOl 
=OC04 
=OC09 
=OCOO 

=OCOO 
:OCIO 
=OC12 

=OCt!> 

=OC17 
= 

=OC IA 
=OClO 
=OC20 
=OC.2J 
=OC26 

=Ot2l 
=OC28 
=OC2F 
=Ot30 

=OC34 
=OC36 
=OC38 

=OC3B 
=OC 3E 
=OC'tO 
=OC41 
=OC't3 
=OC't5 

=OC46 
=OC49 

Bl0203EB 
A31C09 
AH 709 
L60H90900 
ll403 
cE!Oll OCl 1 

E8HF3 0143 
Bl Fi' 
Ell'tllOO OC60 

8405 

t:84CfE Of..66 

A 16108 
A31E09 
A18508 
A32009 
C3 

BB16BF08 
8B1E8F08 
43 
891Eaf oa 

2BiH 
7303 0 C.3fl 
E 941F0 one 

AOB F 08 
2403 
51 
8105 
D2EO 
59 

A22209 
f6051008r'F 

wrdir: 
;-----

llROIRO: 

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

rdir• 
;----

H'.JY Cl,OSK:ihf I 511.~ ,x,c.L 
m:>11 drec1 .:tK 

IH'V AREC1H01<1x 
HOV OYTl ~rR •KELJK1•2,n 
llOV A'i,3 
JllPS IJRfHRO 

; th<' Ct1rrenl ·lir culry 

:write tne current 1irectory entrv, set chec~sum 

call checkwrtte 
mov cl 1 true 
call checksum 

CALL O~RLJCK_DT~ 

;JliPS SHHTA 

iverify dlsk is read/wrile 

:initialize entry 

;OIRLCTO~Y UPO~Tl C01~ 

;set datJ dm~ udoress 

HOV .Jx1dllla_seg 
HOV CUR_d111a_seg1ax 
HGV ax1dma_ofst 
PIOV CUR_OMAt u 
!lE J 

;read next directory entry 

entry: Cl = true if initializing 

nov dxtdirrnax 
•011 i>Ktdcnt 
inc bx 
111011 dcnt 1bx 

sutJ dx 1 bx 
jntJ H5 

jmp se'tenddtr 

not at end of directory, 

•OV al,ldcnt 
and al 1 dskmsk 
push ex 
mov cl,fcbshf 
shl <11,cl 
pop ex 

111011 dptr1al 
test rd_dir_flag,tru~ 

;in Preµaration for su~tra:t 

; dcnt=dcnt-t-1 
;continue ~hile Jir~ax >= ~cnt 
i(dirmax-dcnt no cy) 

no 
yes, set dent lo eno 
of directory 

seek next element 
;cl=tnitlalizatton fl~q 

;low(dcnt} and dskmsk 

;to multiply by fc~ ~tze 

;a = (loH(dcntJ ~nd dskDs~) 

ishl fcl>shf 
;ready for next air oper~tion 
;tf must read or locate 1ir 
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CP/M ASM86 1.1 SOURCE: bDOS.~J6 

l531 
l5311 
L539 
LHU 
l5H 
25-H 
l5·H 
25H 
2545 
2546 
2541 
25411 
£549 
l55U 
2551 
2552 
l553 
25H 
2555 
2556 
£557 
25511 
l55'J 
l560 
2561 
2562 
L56:i 
2564 
2565 
L566 
l5bl 
l568 
2569 
2510 
2511 
2512 
2':>13 
25H 
<!515 
l516 
2511 
2518 
L519 
25110 
2581 
l582 
2':>113 
25114 
L51i5 
251i6 
2587 
2588 
2589 

=OC4l: 750~ 

=-OC50 OAC~ 

=0(,5£ 7515 

=OC5't 51 
=Ot.55 E8')Fff 
=OC51i !'..9 
=OC59 F60S2108FF 
=OL5t 756'1 

= 

= 
=OC60 ilBH 1C09 
=OC64 881 EC308 
=0(,68 80E11F 
= 0C6 Ii 28\H 
=OC6U 7HZ 

=OC6f 51 
=OC70 E8CEF9 
=OC7:i 861ElC09 
=OCH 031EAEOB 
=OC78 59 
=OC7C FECl 
=ocn HZF 
= 

=OC80 HCl 
=OC82 HZ't 

:OC84 3Aa7 
=OC86 7429 
•OC81l EBBdfA 
=OC8B 1524 
= 

=OC80 llBl EB408 
•OC91 E8C8FB 

= 
=OC94 E8C811 

= 

OC54 

nee <i 

'lDf 1 

OCC<J 

OCRl 

06H 

OCAF 

OCA8 

0(.61 
0116 
OCBl 

085F 

H5F 

-
RDULK?: 

jnz rddir2 
or alt" l 
jnz ret71 

push ex 
c:ill rddir 
pop CK 
test relog,Offh 
Jnz rat 71 
;j11ps checksum 

; rE~O n~xl cir~ctJry r~c1>rJ 

; ~ls;, 
i ret1Jrn It not c1 n'?i' r~~cor-1 

; s c. 11" 1 " i t l a l i / '' t I o " f l '' l :: I 
;rend lht~ ·iire-t..:turv r1~cur I 
;recall i~itializ~ti~" fld~ 

;checksu~ the dir~ct~rv ele~enl 

checksum: 

:--------

if BMPM 

en di f 

compute current chdcksum recora ana upuata the 
directory element if cl=trua, or check for = If not 
drec < chksiz? 
entry: CL true uPuate checksum 

false lf check for equal 

801/ dx,drec 
aov bK1Chlcsiz 
and bh,7fh 
sub dKtbK 
jae ret 7 

push CK 
citll cmpecs 
aov la 1 drec 
add t>K,cnecka 
pop CK 
inc cl 
jz inltcs 

inc cl 
jz test_dir_cs 

cmp al1Cbid 
jz ret7 
CALL NO Wit I TE 
JNZ RE T7 

iremo11e permunent 1ri11e hit 

;skip checksum if past 
ichecksu~ 11ector siz~ 

:drec ( chksizt so co'1tinua 
; sa11e ini t fl a1J 
:check sum 11c.lue lo .11 
:11alue of ar~rord 
;bK=.check(arecor<l) 
;r£call true or f<als~ to cl 
;true produces zeru fla~ 

;Ofeh produces zero flag 

;not initializini• co~pare 
:corupute~cs:check(arecoro)l 

ino messa1e if ok 

lRtlURN If ALP~ADY Rt~O/ONLY 

medla_change: 

if PMPK 

en di f 

mo11 bK, dat_bcba 
call discard 

call flush_flleO ; fl us h files 
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CP/M ASM86 1.1 sauRCE: rlnos.~~6 

l5'JO 
2S'Jl =01..91 OOFF 
l59l .; oc 99 AUJOll 
2593 =OC9C Al4F08 
25'H =OC9f BBOOOR 
..:'.5'J5 =OCAl E 865fA 
2596 
lS'H 
25'J8 
2599 =OCA5 E9l::llC 
l600 
l601 = 
l60l 
l603 
260" =OCAll H.O 1 
l605 =OCAA HOS 
2606 =OCAC t9A611 
l607 
l608 
..:'.609 
2610 
1.611 =OCl\f 8807 
l6ll --OCBl C3 
l613 = 
26H 
l615 = 
2616 

mo11 .,1 1 flffn 
1'.0V ~EL Ol., .1 l 
mo11 ndshl, ... 1 
mov ox 1 offs~t 

010C. call setcdi si< 
lllOV cl1curc.sK 
mov a K 1 I 
shl itK 1 cl 

2989 jmp reset_ 37x 

if llHPl'I 

test_dir_cs: 
cmp al,(bx] 

OCfll Jz retl 
IE55 jmp flush_files 

end if 

initcs: 

re t 7: 
mov Cbx) 1 al 
rel 

r lo J 

;computa_cs=ch~ck(~recorJ) 

;lnltializinJ the ch~cksun 

;•••******* end bdos file system part I ********** 
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- -
CP/M ASHli6 1.1 SOURC~: ~OOS.A86 

2611 
l618 
2619 
26l0 
.C:6ll 
l622 
2621 
l624 
26l5 
2626 
2621 
l6l8 
2629 
l6JO 
L6Jl 
2632 
£63] 
26H 
£6.j!) 
2636 
26H 
£6J8 
2639 
2640 
2641 
l64l 
2643 
26H 
2645 
2646 
260 
26411 
2M<J 
2650 
l651 
2652 
265] 
l654 
2655 
2656 
2657 
2658 
265'1 
2660 
l661 
2662 
2663 
l664 
2665 
2666 
2661 
2668 
266'1 :; 

=OCB2 
=OC!H 
=Ol.Bl 
=OCB9 

=Ol.BB 
"'OCBD 

;Qt,;Bf 

=OCCJ 

=OCCS 
;OCC7 
=OCC9 

=OCCA 
=OCCU 
=OCCE 

=OCDO 
=<OCDl 

dBiH 
80C107 
t'EC 1 
!JAE9 

6103 
03EB 

031EB008 

8A07 

BA::J 
D2CO 
C3 

S2 
t8EttFF OC~ll 
24FE 

SA 
OAC2 

-
eject I include fi l ~L.u Jo 

getallocl>it: 
;-----------

ret71: 

yiven allocation v~ctor ,>o:>ltion on cx 1 r»lllrn h,it" 
co~t~ining ex shifted so thdl the ledst siJnific1nt 
Dit is in the lo~ oraer dCCUillulator position. ~x i~ 

the address of tn! byta for possible reolacemant fn 
me~ory upon retllrn 1 an~ dh contains the nu~ber of shifts 
required to place the returned value back into position 
entry: l.X allocation vector bit ind~x 
exit: AL alloc bit index in low order bit 

llOV 

and 
tnc 
llOV 

•OV 

shr 

add 

MOii 

lllOV 

rol 
ret 

bX allocation vector byte offset 
CL I of shifts required to resto~e bit fn oyt~ 

bXtCX 
clolllb 
cl 
ch1cl 

cl,3 
bx1cl 

b1< 1alloca 

11l.[b1<] 

cl,ch 
al,cl 

;ch and cl ~oth cont~in the 
inumber of ~lt po9ition• to 
ishift 
ishift bit addre~s riJht l 
; for byte Jddress 
;dK shr 3 to d>< 
i b a se <1 rJ d r. o f a 11 o c. vector 
;byte to "' hl = 
; .<1lloc(c1< shr· 3) 
;now 1oOVc the tlit to the 
;tow order position of al 

setallocDtt: 
;-----------

entry: 

push dx 

ex 
OL 

allocation vector bit indeK to set or reset 
lo~ or~er bit is value to set into vector 

call getallocbit 
and al,lllllllOb 

; shifted 11al al,::ollnt in dl 
;mask lo~ bit to zero 
iCa,av be set) 

COPYR;(:UT v 1981. 1982, 1983 
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pop dK 
or altdl How bit af cl 1n<;sk~d into <.11 

rotr: 
;----

;rotate and replace byte into allocation vector 

entry: AL 
ax 
CL 

byte from allocation vector 
allocation vector byte offset 
I of rotates required to restore <.1lloc vector byte 



CP/M ASM86 1.1 SOURCE: bOOS.Aa6 

l610 
l611 
lbll 
2613 
l6H 
2615 
l616 
2611 
2678 
267'J 
26tl0 
l6tll 
2682 
l6113 
268ft 
2611!> 
2686 
2681 
26tlll 
26119 
2690 
2691 
l.692 
2693 
l69ft 
26'h 
2696 
2691 
2698 
2699 
2700 
2101 
2102 
2703 
HOit 
2705 
2106 
2101 
21011 
2709 
2710 
.011 
2712 
au 
llH 
2715 
2116 
2111 
2118 
2719 
2720 
2121 
1.1.l.l 

=OCOJ 
=OCD!> 
=OCD1 

= 
= 
=OCD8 
=OCOC 
=OCOI: 
=OCEO 
=OCEl 

=llCE2 
=OCEJ 
=OCE6 
=OCEA 
=OCEC 
=OCH 
=OCFO 
=OCFJ 
= 
=OCF5 
:OCFl 
=OCFA 
= 

=OCFB 
=OCfl:: 
=0001 
=0002 

= OOO't 
=000!> 
=0007 
=0009 
=0000 
=0011 
=0016 

02C8 
8801 
C3 

llBlEBOOB 
8103 
03ta 
H 
C3 

9C 
t8FZfF 
88368008 
8BFE 
03F6 
88CB 
90H02 
ll7Fl 

F3Aft 
tBFJFC 
C3 

E821FA 
63C310 
51 
8111 

5A 
FEC9 
150E 
OAOH51.:0 
881Eil008 
AlC1080907 
C3 

oco ti 

OCF!) 

O'Jf l 

072 5 

0017 
OCFA 

ror 'llocl 
11011 lbxl1al 
ret 

get_nalbs: ;qet # of allocation vector bytes 
;---------

exl t: BX = # of bytes in alloc~tion vector 
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111011 bx1maxall 
11011 cl, 3 

SER.# _______ _ 
shr bx,cl 
inc bx 
ret 

copy_alv: 
;--------

entry: l fla!} t - copy 1st ALY to 2nd 
0 - copy 2nd HlY to 1st 

copyaO: 

pus hf 
call get_niilbs 
•011 si1alloca 
llOV di1Sl 
add di 1 bx 
•011 cxtbx 
po pf I jz co1>yaO 

xchg si1di 

rep 111ovsb 
call ua_discard 

ret8a: ret 

scnd11a: ;set/reset tst ALY 
:------

;discar~ ~nallocate1 check blocks 

scan the disk map addressed by dptr for non-zero 
entries, the allocation vector entry correspondiny 
to a non-zero entry is set to the value of cl (0 1 1) 

entry: Cl = 1/0 - set/reset blocks in alloc vector 

scnd1110: 

call get_dptra 
add b111dskmap 
push ex 
•ov cl,fcblen-dskmiiP+l 

POP dK 
dee cl 
jnz scnd111aOa 

or dl,dll jnz ret8a 
•ov bx,alloc<1 
•ov axtdirblkl or Lb11] 1 ax 
ret 

scnd11aOa: 

ibx buffa + dptr 
;b11 dlskmap Jddress 
:save the 011 bit to set 
isize of sinqle byte disKma~tl 

iloop for e<1ch diskmau entrv 
:recall lit Parity 

;restore directory blocks 



L~/M ASM86 1.1 SDURLE: aoJS.~86 

2123 
212't 
212!> 
L1L6 
2121 
2128 
l1l9 
2730 
2731 
LHL 
2733 
l1H 
LH5 
Z136 
21J7 
2H8 
2139 
2740 
ll't l 
2142 
21H 
l1H 
2145 
2746 
dH 
2HH 
2H9 
2750 
2751 
2H2 
2153 
l1H 
2155 
l756 
2151 
27!>8 
2759 
l.160 
l161 
2762 
2763 
2764 
2165 
2166 
2161 
2768 
2769 
l110 
2111 
2112 
nn 
2114 
2175 

=0017 52 
=oorn 803E 120900 
=0010 HOB 

=OOlf 51 
=0020 53 
=0021 SAOF 
=0023 6500 
=0025 EB07 

=0027 fEC9 
=0029 51 
=OD2A SBOF 
=002C H 
=0020 53 

:002 t OBC9 
=ODJO HOS 
=0032 ll81EB008 
=0036 3Bll9 
=00311 1203 
=00311. E880FF 

=0030 58 
=003f 'o3 
=OD3F 59 
=0040 EBC2 

=0042 51 
=0043 E885Ff 
=0046 59 

=0041 51 
=0048 t88DFF 
=0046 59 
=OtHC Al600850 
=0050 03C3 
=0052 A.38008 
=0055 E8A3FF 
=00511 8F066008 
=005C C3 

0027 

002c 

003J 

003) 
occi. 

0004 

OCFB 

OC08 

OCFll 

scnd111t: 

scndm2: 

push dk 
Cm;> singl.! 1 0 
jz scndml 

l)USh Ck 

Push bx 
•011 cl,[i>xJ 
iao11 ch,0 
jmps scndm2 

dee cl 
iHJsh ex 
•011 cx,[o,.J 
inc bx 
push bx 

or CXtCX 

Jz sc:in3 
•ov bxomaxall 
cmp bx 1 ex 
jnae $•5 

call setallocbit 

;no,, oi=it n~xt (!nlry for '>·:"~n 

ire~lace Jit p•rity 

:sin~le ovt~ sc~n OJ>~rdt{on 
;s.:;ve counter 
;save ro~p dddrAss 

;cx=i.Jlocld 

;double oyt~ scan opArBtion 
:count for doubl<! byte 
isdve counter 
:e,.=l>lock. 

:save m~p ~rtdress 

;ex = block#, OL 01~ 

;skip if = 0000 

;check in11olid index 

scan3: ;bit set to 0/1 

scndmab: 
;-------

scndmb: 
;------

pop l>x 
inc bx ;to next ~it position 
pop ex ;recall counter 
J•ps scndmO ;tor another ite~ 

; set/rusct 1st 

Push ex 
call 5Cfl01Bi1 

pop ex 
•hP scndmb 

; setlrP.set 2nd 

Push ex 
c11 ll get_nalbs 
pop ex 
•011 ax1allocal Push ax 
add ax 1 bx 
aov alloca,ax 
call scndma 
pop alloca 
ret 

and 2nd ALV 

ALV 

initialize: 
;----------

initialize the current disk 
lret = false ;set lo true if $ file exists 
compute the length of the allocation vector - 2 
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CP/H ASM86 1.1 SOURCE: flOOS.Ad6 

lH6 
l111 
2718 
2719 
2180 
l181 
Z182 
l183 
l184 
2185 
2186 
L787 
l7U8 
l789 
l790 
2191 
2792 
l79J 
2194 
2795 
l796 
219l 
2798 
l799 
2800 
2801 
2802 
l80J 
l804 
2805 
2806 
l801 
2808 
2809 
2810 
2811 
2812 
2813 
28H 
l815 
2816 
2811 
l818 
2 819 
2820 
l8ll 
2822 
2823 
2824 
2825 
2826 
l8l1 
21128 

=0050 88H.0208 
=0061 EBBSF9 
"'006't HZ7 
=0066 880208 
=0069 E81B10 
=006C C606020900 
=0071 850 l 
=OOH c8860F 
=0076 7515 
=0078 E801FA 

=0078 IHFE 
=0070 E86 7fE 
=0080 803E020900 
=008~ 1506 
=0087 EBE IJF9 
=OOBA 75EF 
=OOBC C3 
= 

=0080 813EC3080080 
=0093 7501> 
=009!> 8BIEA808 
=0099 8001864702 
=009t OAC075H 

=ODA2 861Eli408 
=OOA6 E886fll 
=ODA9 E8AFFA 

=OOAC E829FF 
"'OOAF 88C8 
=0081 81HEt!008 
=OOB5 A1Cl08 
=0068 AB 
=OOR9 49~9 
=DOBB 33CO 
=OOBO F3AA 

•OOBF ti81EA808 
=ODC3 8807 
=OOC5 884101 
"'00C8 fE4702 

=OOCB A31 A09 

=ooct: 8BHA608 

011 A 
008:.J 

1081 

H.F i: 
OOBO 
one 

OJE7 

0080 
0775 
0070 

OOA2 

ODEJ 

0851" 
0858 

0Cll8 

if Bt1Pl1 
aov dKtllog 
call test_vector 
jz initializel 

11ov bx,ofL;t!t tlo~ 

call remove_drivd 
mov flushed,false 
OIOV Chtl 
call search_olist 
jnz initial izel 

call set_end_dir 
tP.st_dirl: 

mov cl, Of eh 
call read_dlr 
cmp flushed 1 false 
jne ini tia li.zel 

call end_of _ui r 
jnz test_dirl 
r et 

lnilializ:el: 

endit 

lnitt: 

c•p chksiz18ilOOh 
jne tnitl 

•ov bx1drvlbl& 
•ov aloll xch~ 2(bxl,al 
or al,all jnz inill3 

llOV 8X,OAT _BCBA 
CALL DISCARD 
CALL discard_dir 

call get_nalbs 
•ov cxtbK 
111ov dl1alloca 
•ov <1111 dirblk 
stosN 
dee CKI dee CK 
Kor aK1ax 
rep stosl> 

11ov bx1drvlbla 
11ov Cbx ltal 
•ov byte ptr tCbxJ,al 
INC BYTE PTR lCBXl 

HOV ARECORDltax 

•011 bK 9 cdrmaxa 

is tlu,J(curds~) on 
no 
tlovCcurdsk) = otf 

COPYRIGHT© 1981, 1982, 1983 
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;on this clrive? 
;no - relo1 in the drive 

srn. # ______ _ 

;has a chlnge in illedi~ occurred? 
; yes - l~~in drive 

; no - do not relog in drive 
;Jog in Clrive 

;ff chksiz = 8000h 

und lsn <> 0 skip reloJ 

only copy allocation vector 

;DISCARD ACTIVt D1TA BcR·s 

;DISCARD ACTIVt DIRECTORY 3c~·s 

;bx = # of allocation vector bytes 

;base of lllocation vector 

;sets reserved directory ~lks 

:fill the ~llocation vector 
;with zeros 
iallocation vector initialize1 
iset th~ r~servPd s~dce for 
;the directory 
;zero directory lauel ddta bwt"' 
;ZERO D~IvE·s MEDIA FLAG 
;INCREMENT ORlVE'S LOGIN SEQ I 

ihash table offset 

;cdrruax ; 3 (scans at least 



CP/M ASM86 1.t SOURCE: tiOOS.A86 

282'J 
28l0 
lOH 
2832 
28H 
28J't 
21135 
2836 
L8jl 
2llJll 
2839 
28't0 
28U 
L8't2 
28H 
28H 
28"5 
28't6 
L8't1 
28't8 
28.\'J 
L850 
21151 
2852 
285J 
285" 
2855 
2856 
21l51 
2858 
285'J 
.l860 
2861 
2862 
L863 
286-\ 
2865 
2866 
21161 
2868 
2869 
L810 
2871 
2812 
28H 
21H't 
2815 
L816 
2811 
2878 
2879 
l880 
2881 

=0002 1,;1070300 

=-OOOo E:8fl3f9 

=0009 BlFF 
=0008 t:809FE 
=OUOE E:89'tF9 
=ODEl 7503 

=OUE3 t'lFCFE 

= 

=OUE6 E8H01 
=OOE9 E839F9 
=OOEC 8A01 
=ODEE: 3C2l 
=OOFO Hc7 

=UOF2 3CE5 
=OOF't HE3 

= 
=OOF6 3C20 
=0Df8 HOE 
=OOFA A810 
=OOFC 7505 
= 

= 
=OOFt 8101 
=OEOO EBF8FE 
: 

=OtOJ t89ZF9 
=OE06 EBlll 

=Ot08 BAHOC 
=OEOB 8BlEA808 
=Ot: Of 8801 
=OEll EBFO 

= 

= 

= 
=OEll AOOF 09 
=OE16 E995F6 
= 

077C 

ObEI 
011' 
00t6 

OCE2 

OFOl 
0725 

0009 

0009 

0f:08 

Ot03 

OCFB 

0198 
00[)9 

Ot03 

O'tAE 

init2: 

init23: 

11011 w[bxl, l 

call 5etencidir 

11011 cl.true 
call read_dir 
call en<lofair 
jnz $+5 

J•P copy_alv 

call ftx_hi15h 
call get_dptra 
llOV ctlt[b><] 

CKP al121H 
JZ JNIT2 

c•p al ,empty 
Jz lnlt?. 

CllP alt20h 
je drv_lbl 

test al,IOh 
Jnz initial 3 

mov cltl 
call 5cnd11a 

in1tictl3: 

drv_lbll 

call setcdr 
J11ps lnit2 

•ow al,extnumCbxJ 
11ov bx 1 drvlbla 
11ov Cbxl,al 
j11ps initial] 

cpydirloc: 
;---------

ione directory r9cord) 
; cdN1il>< = U00 0 
;ocnt = antl•Jir 
iread dtractory entri1s &nd 
:check for allocated storaJe 

;copy allocation vector ~nJ return 
inot end of directory, 
ivalid entry ? 

-

iCOHf>UTE ttASH FOR ·lJIRcCHJH IJt.:'1---------------.., 
:bx = butfa • dptr 

;rs tNTRY SFCh? 
iYt:S 

;go get another item 
:not emply,user code the Si~e? 

ils entrv directory l~bel 

;yes 
ii5 entry special type of fc~ ? 
;yes 

;now scan the di5k map for 
iallocatej blocks 
:set to allocated 

:set cdrmak to dent 
;for another ~ntry 

COPY!\;GHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------

copy directory loc~tion to lret following 
delete, rename, ••• ops 

ao11 al, dir 1 oc 
j•p set_lrl!t 
iret 



tP/H ASH86 1.1 SOURCE: BOOS.Aci6 

2882 
288J 
288~ 

28115 
2886 
281:11 
2111:18 
2884' 
284'0 
2891 
zan 
289J 
2ll'H 
2895 
2896 
28"7 
284'8 
284'9 
2900 
2901 
2902 
2903 
290~ 

2905 
2906 
2901 
2908 
Z90'J 
2910 
2911 
2912 
2'H3 
29H 
291!> 
2916 
2911 
2918 
2919 
2920 
2921 
l9ll 
2923 
292~ 
2925 
2926 
2921 
2928 
2929 
2930 
2931 
2932 
2933 
29H 

= 
=Ol: 19 1190800 
=Otlt 88F346 

=Oi:lf AC 
=OE20 lHF 
=Ot:22 3C3F 
=OE24 1404 
=01::26 E2Fl 
=01::28 OllCO 
=01:2A C3 
= 

=01:28 683COB 

=Of2E EllEBFf 
=01::31 15F 1 
=Ot:J3 8409 
=OE35 E91CF6 

= 

= 

= 

= 

=Ot38 833Eli60S00 
=OE30 74E8 
=Ot:3f OAC9 
=OE41 HE 1 
=OH3 80F90t 
=OH6 721 E 
=OE48 6002 
>=OE4A HOZ 
:Ot4t 8003 

=OHi: A2H08 
:OE51 A01A08 

0[2A 
OElf 

OEJ9 
OEZA 

0404 

OtZA 

01:2A 

Ot66 

OHi: 

chk_wild: ;check fcb for 1 mdrks 
;--------

entry: BX= .fco(O) 
exit:· BX = preserved 

COPYRIGHT© 1981.1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93J50 

l flag = l if ? mark found 

11011 CXtll 

11011 st.bx I inc si 
chk_wtldt: 

SER.# ______ _ 

lodsb 
and al 10lfh 
cmp 111. "? .. 
jz rel I 0 ;rtn •.ii th z flaq set if 1 f 'ld 
loop chk_wildl 
or 111,al ;rtn with z flag reset - ll:l ls 

retto: ret 

;check for 1 in file name or type 
;----------

•ov bx,offset info_fcb 
check:_wlldO: ;entry point used by rena~~ 

call cnk_11ild 
jnz retlO 
aov ah,9 
Jap set_aret 

;extended error 9 

; set hash length and fill in h~sh 
;--------

bash format: xxsuuuuu xxxxxxxx xxxxxxxx ssssssss 
x = hash code of fcb name field 
u = low 5 bits of user number 
s = shr(aod II ext,extshf) 

entry: CL = searchl 
BX = oinfa_fcb 

exit: hashl = 012 or 3 
hash(*) = hash code for length of ha~hl+l 

CMP HASH_SEG,O 
JE retlO 
OR cl,cl 
JZ retlO 
CMP cl112 
jb Sfl_HASH2 

HOV Alt2 
je SET_HASHl 

MIJV AL o3 

;DOES HASH fol EXIST ON O~IVE1 
mo 
iOOES SEARLHL = O? 
: YE:S 
;IS SEARCHL < 12? 
;ns 

;SEARCHL 12 

SE T_HASHI: 
MDV HASHL1AL ; H ASllL 2 OR 3 
!tOV Al1fx_intrn 

lf llCPM 



- - - -
CP/K ASK66 1.1 SOURCE: uOUS.~d6 

l9J5 
l936 
2937 
29311 
2939 
l'HO 
l'.Hl 
29U 
29H 
29H 
L9't5 
29U 
29H 
29't8 
29H 
2950 
£951 
2952 
2953 
2954 
2955 
2956 
2951 
l958 
2959 
2960 
2961 
2962 
2963 
;;96't 
2965 
2966 
2961 
2968 
2969 
2910 
2911 
2912 
2913 
29H 
2915 
2916 
2911 
2978 
2919 
29110 
2981 
2982 
l98J 
2964 
2965 
2986 
291U 

=OE5't 
=Ot56 
=OE58 
=01:5A 

=Oc5L 
= 

=OE61 
=Ot64 

=Ot66 

= 

=Ot68 
=OE60 
=OE6E 
=Ofll 
=OE7.3 
=OE1!> 
=Ofll 
=Ot7C 

=Ot:70 
=OE7f 

=Ot82 
=OE85 
=Ot81 
=Ot:OA 
=Ot81. 
=01:8E 
=01.:90 
=0f93 
=OE95 
=OE97 

=Ot99 
=OE9A 
=OE9C 
=lll:9E 
=OEAO 
=OtA2 

=OEA't 

3Cl 6 
HOit 
3C07 
BOF 

C6064f0802 

f885Ff 
1505 

C6064f0800 

8BF3 
AC 
A24 S08 
3308 
2420 
1406 
800E4B0810 
C3 

8AOO 
890800 

BOF906 
7412 
tlOF90't 
HOO 
DIE 3 
0002 
F6Cl01 
7504 
OH3 
0002 

AC 
2HF 
Zt20 
DOCS 
1302 
ooco 

32H 

Ot.5C 

lll6ll 

0 i::l 9 
0[66 

OHO 

IJE99 

OE99 

OE'}'} 

OEH 

enjlf 

ClllP dltfi<i16 
je <Jet_hash 

CllP 4ltfxi35 
je sat_hashl5 

CMP l\L, h i.20 
jae liEJ_HASll 

Sd_tOSHl5: 
MOV HASHL 1 2 

CALL CrtK_WILO 
JNl GH _HASH 

SfT _HASH2: 
•ov hashl, 0 

GET_HASH: ; fill in hash 
;--------

;is tune~ 
; y ~~ 

clusL:? 

;is func• = co~pute file size? 
i Yeo. 
; is. func' >= r"<Jd ""in? 
; v es 

;tlAShl = l FOi< SEA1'1Ci1, S.:~:\Cll~l, 

;4ND DELLT~ if NUT WilO 
iHASHL = 2 FOR OPENS 
:IS f-Cb 1HL01 
;rm 
iHASHL = 0 If SE~PLHL = 1 OR 
iS~AMCH u~ O~L(fc iS l/TLO 

entry: BX = .into_fcb or .dir_tcb 
exit: hash(•) = hash code for fcb 

MOV SI,BX 
lods al 
llOV HASH 1 AL 
XOR ax, ex 
ANl AL,20H 
Jz get_hashO 

;SI = .rC3(0) 

;HAShCO) = USlR ~ 
;OL,Bll,AL = 3 RYJE UAHE H•5H 
;IS FCU(O) = E~H,20H,21H1 
;no 

1'4Li: (;I 

COPYR:GHT © 1981, 1982, 1983 
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SER.# ______ _ 

or byte ptr hdsh 1 10h :11111111 = hash code for E5h 1 LOh,Llh 
ret 

GEJ _HASHO: 
•ov dlt al 
HOV cx, 11 

C.E T _HASHt: 
CNP Clt6 
Je GET_HASH2 
CMP tL,lt 
je GET _HASH2 

shl bx, I 
rel dlt 1 
TEST Cltl 
JNZ GET _HASH£ 

shl b11, 1 
rel di .1 

GEJ_HASH2: 
lods al 
ANI) dtlFH 
SlJ B alt ZOH 
IWR al,1 
JNC GET_HAS113 

ROL al 1 1 
GH_HASH:U 

XOR ah,ah 

; LOOP CUlJNJ 

;JS LOOP CJUNT 61 
HcS 
:IS LOOP COUNT 41 
HES 
;HASH= shl(HASH,I) 

;rs LOOP COU~J tVEN1 
:NO 
;HASti = shlCHASHtl> 

;r =I• 1 
:HASH = 111\Stl f-

; CFC&(f) t: 7fll) -LOti 
; SHIFltO RIGHT ONE lF iVt~ 

-



CP/H ASHB6 t.1 SJURCE: b~OS.Ad6 

29118 
l989 
.l99U 
29'11 
2992 
l99J 
29'H 
2995 
2996 
2991 
2998 
2999 
JOOU 
3001 
3002 
JOUJ 
JOO' 
3005 
J006 
3007 
3008 
J009 
3010 
JOH 
JOU 
JOB 
JOH 
JO!<; 
J016 
3011 
J018 
JOH 
3020 
3021 
;oa 
3023 
302' 
j0l5 
3026 
JOl7 
J0l8 
3029 
JOJO 
JO.H 
3032 
3033 
JOH 
J035 
3036 
.JO:H 
3038 
3039 
j040 

=OEA6 03!l8 
=OCA8 110l200 
=OEAB f2D5 
= 
=OEAO 891E4COB 
=OEBl 664808 
=Ot84 80E203 
=OE81 OOCAOOCA 
=OEA6 0811 
=Ot60 AC 
=OEBt 2.\1 F 
=Ol::CO lt6 
=OtCl BAH 
=OEC3 80E43F 
•Ot:C6 6103 
=OECll 02E () 
•OECA 03E8 
=OtCC 8Al63C08 
=OEOO OlEO 
= 
=Ol:02 Olt8 
•Oc04 OOEA 
=OE06 12f A 

=01:08 llOE401 
=Otoe 02CC 
=OEOO 0827 
=OEOf 884103 
.:Ol:E2 C3 
= 

= 

=OEE3 833EB60800 
=OHll 14F8 
=OcEA A08trne 
=OHO OACO 
=Ot:EF 74Fl 
•OEFl 803E4F08FF 
=Ot:F6 HEA 
=Ol:F8 8BlEA608 
=OEFC 860F 
=Otfl: fcCQ 
=OfOO 7504 
=OF02 860ESF08 
= 
;Of06 8B1E8FOB 
=OfOA 28Ci! 
•OFOC 1404 
=OFOE 8EO!>B60!1 

Ot:Bl 

orn2 

OH2 

OHL 

OHZ 

0f06 

OHZ 

Ail:l !lX tilX 

ADC dl10 
LOOP GET _tiASIH 

llOV WORD PJR ~4Srltl,~X 

MO~ BX,OfFSEf liASll 
Atl:l dl. 3 
ror dl1ll ror dl,1 
OR C3XJ 1 dl 
LOIJS AL 
At•IJ AL 1 1FH 
INC SI 
lf()V AH1CSrJ 
ANl AH 1 3FH 
llOV CL13 
shl AL1CL 
shr AX 1 CL 
HOV dl1EXTllSK 
shl axil 

GH_llASH5: 
shr axil 
shr Jt,l 
jc get_h<.sh5 

AND AH,1 
ROil AH 1 CL 
OR [6XJ,AH 
HOV 3C8XJ,Al 

RET80: RE r 

iHASli( 1, 2) = ::ll 

;t!t.Sl!(u) = Hi.SH(()) 

;AL HtiCHr> t: lfH 

iAtt fCdCMOO) t: lfH 

;AX= Ml)!) II EXT 

;setup to shr(ax,extshf) 

; AH All f. 
iCL 3 

COPYRIGHT© 1981, 1982, 1983 
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SER.# ______ _ 

;HASHCO) HASH{O) I iWkCAH,3) 
iHASHC3) AL 

SEARC.H_HASrt: ;search hash table for hash(•) of length h~shl 
;-----------

exit: Z flag = 0 if not successful 

CMi> HASH_SEG, 0 
JE RETBO 
llOV AL,searchL 
OR AL, AL 
JZ RET80 
CMP HASHL,OFFH 
Jl REJ80 
llOV BX,CDRMAXA 
MOV cuCBXJ 
DEC AL 
JNZ SEARCH_ffO 

MOV cx 1 01RllAX 
SEARCH_HO: 

HOV l>x.OCIH 
SU6 CXthK 
JZ RETSD 
llOV ES1HASH_SEG 

..... 

;DOES HASH TBL EXTSI ON ORlVE? 
;NO 
;ooes SEARCHL = 01 

; HS 
:rs H!GHL = OFFH? 
iYES - SEARCH_HASH TEMPORA~fLY DISftBLEI) 

ilf SEAa~Hl -- 1 
ntEN ex COt<l<IAX 
ELSE ex = OJRitAX 

;c x ex - OCNT loop count 



CP/M ASM86 1.1 SJURCE: BOJS.\86 

30'tl 
30't2 
30't3 
JOH 
30't5 
JO't6 
JOH 
JO'tll 
30't9 
1050 
JOH 
3052 
JOB 
JOH 
3055 
3056 
3051 
J0.511 
3059 
.J06U 
3061 
3062 
J06] 
3064 
J06!1 
]066 
3061 
3068 
J069 
JOJO 
3011 
3012 
3013 
30H 
3075 
3016 
3071 
3078 
3079 
JOllO 
3081 
JO Ill 
30113 
308't 
3085 
JOll6 
30111 
.J0118 
3089 
.3090 
J091 
30"2 
3093 

=Of12 43 
::::OflJ 86Fo 
=OfH OJETOlET 
=Of19 83Ei=O't 

=OflC E80500 

=Oflf 8C08 
=Of-21 BECO 
=Of23 C3 

=Of2't 83CTO't 
=Of21 6H808 
=Of2A AC 
=OF2b 263Z05 
=Of2t BAil() 
=Of30 2HF 
=OF32 151E 
=OFH E81FOO 
=OFH H5A 

=OF39 't3 
=OF3A i:2E8 

= 

=Of3C 833E8f08ff 
=OFH 750E 
=OH3 8C088ECO 
=OH7 E851F8 
:OF'tA 7505 
=OF'tC C606'tf08ff 
=OF51 Cl 

= 
=Of52 A01608 
=OF55 FECO 
.:Of57 7508 
=Of59 26803Df5 
=Of50 75JA 
=0F5f t:818 
= 
=Of61 fEC 0 
=OF63 75D't 
=OF65 t8HOO 
=Of68 75CF 
=Of6A AOH08 
=OF6D FECO 

Of 24 

Of52 
OFB6 
Of 93 

OF51 

071\1 
Of51 

Of61 

Of39 
OF7C 

Of39 
OF86 
Of39 

-
inc bx 
MOV ditbx 
shl di, 11 shl di ,l 
sub di14 

:ALL ScAKCH_H2 

'lllV AXtDS 
MDV ES 1 AX 
RET 

SEARCH_H2: 
ADO 01 t't 
11011 SI,!lFFSEJ HASH 
lods 1tl 
XOR AL,ES:CDll 
11011 dl1AL 
AN[) AL,lfli 
JNZ SEARCH_H't 

CALL SE:ARCll_H7 
JZ SEARCH_H5 

SEARCH_H3: 

RETBE: 

INC BX 
LOOP SEARCH_H2 

UNSUCCESSFUL HASH SEARCH 

l:MP OCtH, OFFFFH 
JNZ REJ8E 
•ov 1tx1dsl mov es,&x 
CALL TSJ_LOG_FXS 
JNZ RET8E 
llOV HASHL ,Of flt 
llE 1 

SEARCH_HU 
MDV AL.BYTE PTR XOCNl+l 
IN!: AL 
jnz search_h41 

cmp es:b(dtJ.Of5h 
jne se&rch_hJ 
J•ps search_h42 

SE ARCH_H4 t: 
INC AL 
JNZ SEARCH_H3 
!:ALL SEARCH_H7 
JNl SEARCll_H3 
mov 1tl.find_xfcb 
inc 1tl 

-
<'JCNT = );:.,r t- 1 
;SAY[ DC~lT t- 1 

-
:mu) ti pl 'i cy " 
:setup for SP~rch_hi 

;DI = .H~SH(O(NJ) 
rn x = DC N r f- J 
;ex = LJCI? CUU:JT 
;z FLAG SET lf fOU~D 

;oo USER M"S HATCH? 

;NO 
;oo liASH coots llATCll7 
:YES 

;DCNl " OCNT t-

Pllii: 6 J 

corvrrGHT © 1981. 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER.# ______ _ 

iWAS SEARCH FRUll 8LGINNING Of OlR? 
;NU 
:restore ES for tst_lo1_txs 
;rs ORV REH t FX = 15,IT,13,ll,23,30? 
mo 
;DISABLE llASH T.llBU SEARCH 

iOOES XOC~T•l = Offll? 

:no 
ils h1tsh a~pty entry 
; no 
; yes - save dent in xdcnt 

;DOES XOC~Tt-1 = Of~H? 
PW 
;oo HASH COOLS HATCH? 
iNO 

;does FINO_XfCtl = OFFh? 

.... ..... 



CP/M ASM86 1.1 SDURCEI 600S.Ao6 

30'H 
J095 =Of6f 7511 0f82 
3096 =Ofll 26f60510 
J091 =Of75 HCZ Of39 
:J098 :::OfH f6C20f 
3099 =OflA 758D OF39 
3100 ;: 

.ilOl =OflC 891E 1508 
3102 =Of80 EB81 OF39 
3103 
310<\ =Of82 FECO 
.3105 :Of8'i 7507 OF80 
3106 :::Of86 F6CZOF 
3107 =OF89 75AE OF39 
3108 :Qf8U EB06 Of93 
3109 = 
3110 =Of BO 26f605lf 
Jill =OF91 15'6 OF.39 
3112 = 
3113 =Of93· 88168f08 
JlH =OF91 48 
3115 =OF98 891E8F08 
3116 =OF9C 8AC3 
Jl11 =OF9E 2-\03 
3118 =OFAO 3C03 
3119 .;;:QfA2 HZE OFDZ 
JUD =OFU 80E3FC 
J121 :OfAl 80E2FC 
3122 =OFAA 38DA 
3123 =OFAC HZ<\ DFDl 
312" =OfAE 800El0080F 
3125 =OFB3 32CO 
3126 =OF85 Cl 
3127 = 
3128 = 
J129 :OfB6 AO-\FD8 
3130 =OFB9 OACO 
3131 =OFBB Hl5 OFDZ 
3132 =Of BO 8-\EO 
3133 =Of Bf 3C03H02 Of CS 
313-\ =OFC3 B<\CO 
3135 = 
3136 =OFC5 8<\iH 
3131 =OFCl 7509 OFDZ 
3U8 =OfC9 32E-\ 
::tU9 =OfCB 91 
lUO =OFCC 57 
31U =OFCD 47 
JIU =OFCE FlA6 
110 =OfOO 91 
31H =OFDl Sf 
JH5 =OFD2 Cl 
3H6 = 

Jru search_h43 
lest esi~[dfl,lOh 
Jz search_h3 
te:;t dl,Ofh 
Jnz search_h3 

SEARCH_H°'Z: 
aov xdcnt,bx 
jmps search_h3 

SEARCH_H~H 
inc al 
Jnz search_h45 

test dl1Dfh 
Jnz search_hl 
japs se11rch_h5 

SEARCH_HHI 
lest es:b[dll,Olfh 
Jnz SEARCtt_H3 

SEARCH_HSl 
MDV DX1DCNf 
DEC ax 
IUJV DCNTtBX 
MDV AL,BL 
AN) AL13 
CMP AL13 
Jl RET8f 
AN> 8Lt0fCH 
AND OL,OFCH 
CMP ex,ox 
JZ RETBf 
or rd.dtr_fJ~g,Ofh 

. XDll Al•Al 
llEJ 

SEARCH_HU 
MOV-Al1HASHL 
OR Alt&l 
JZ RET8F 
aov ohtOEDh 
cap altll je search_h8 

aov 11h,QCOh 
search_hU 

hst dl,ah 
JNZ REUF 
XOll AH,AH 
XCltG u,c1 
PUSH Ol 
INC DI 
REPE CllPS AL,Al 
XCHG Ax,cx 
POP DI 

RET8f; RH 

; no 
;ts hash entry an xfcb 
; no 
;does user f leld m~tch? 

no 

; yes - xdcnt = dent 

COPYRIGHT© 1981, 1982, 1983 
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idoes fl~d_xfcb = DFEh? 
; no SER ;~ -.-----------
idoes user field match? 
; no 
; yes - s11ve dent 

;IS HASH ENTRY FDR USER 01 
;NO 
is<1ve dent 
IHASH TABLE MAJCri 

IOOES DCNT & l = 31 
nes 
IOOES PREVIOUS DCNT = 
JNEW DtNU 
I ves 
I no - locate ne~ directory record 
JSET ZERIJ FLAG 

;ALL ENf RlES MATCH IF 
;does HASHL ::: 01 
; yes 
Hf h&shl = 3 then a11sk OFDh 
lelse •ask = ODOh 
; - hashl = 2 - dont test s field 

ido •ask ~its •atch 
•no 

;ex = hash length 
;COMPARE HASH ENTRIES 

il FLAG SEf IF MATCH 



-
CP/H ASH86 1.1 SOURCE: uOOS.Ad6 

31H 
3Hli 
JH9 
3150 
1151 
Jl5l 
Jl53 
31H 
Jl5S 
:US6 
3151 
JlSli 
3159 
3160 
Jl61 
3162 
316J 
Jl6" 
3l6S 
3166 
3161 
3168 
3169 
nm 
Jl1l 
3172 
3113 
.HH 
311S 
3116 
3177 
31711 
3119 
1180 
Jl81 
3162 
3183 
318" 
JlllS 
3186 
31117 
311111 
3189 
3190 
3191 
3192 
3193 
3194 
::U95 
3196 
Jl91 
3198 
3199 

= 
= 
=Of03 833E860800 
=-Of08 HF8 
=OfOA FF364808 
=OFOE ff3H008 
=OFEZ E84 OFT 
=OFES E88 3FE 
=OFE8 "18F08 
=OFEB DlEODif:O 
=OFEF 8BF8 
=Off l 8E061!608 
=OFFS BHS08 
=OfF8 890200 
=Ot'fB F3A5 
=OFFO 8Cll8 
=Offf llECO 
=1001 8FOHD08 
=1005 8FOH808 
=1009 CJ 

= 
=lOOA Al0909 
=1000 117060609 
=1011 A30909 
=lOH Cl 

= 
= 
= 
=1015 803El608ff 
=101A 15a6 
= 

=lOlC Al8F08 
=lOlf A31508 
=1022 CJ 
= 

=1023 BBlCOB 
=1026 8'.HE8308 
= 
= 
=102A C6060f 09FF 
=102f 880E8A08 
=1033 E802FE 
=10J6 CJ 

OF02 

0725 
Ot6il 

OF02 

OE38 

-
r (X_liASH: 
;--------

if BHPM 

;----

end if 

CHP HASH_SEGtO 
JZ RtTBF 
PUSH WORO PTK HASH 
PUSH WORD PTR HASHt2 
CALL GET_DPTRA 
CALL GET _HASH 
llOV AXtDCNJ 
shl ax.ti shl 4x,1 
llOV OI,AX 
llOV ES,HASH_SEG 
NOV SJ,OfFSET H~SH 
MO V C:ll t 2 
REP MOYS ax.ax 
llDY AX.as 
HOY ES,AX 
POP WORD PTR HASHt2 
POP WORD PTR HASH 
ilH 

;sNap sdcnt with sdcntO 

•ov a11,sdcnt 
xchg ax• sdcnt 0 
•ov sdcnt,a11 
,.et 

save_dcnt_posl: 
;--------------

c•P byte ptr xdcnttl,Offh 
jne ret8f 

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

.:.e4rchi: 
;-------

aov ax.dent 
•OV xdcnt 9 ax 
rel 

;search inltlallzatlon 

•ov bx.offset info_fcb 
aov searcha,bx 

searchlt: 
•ov dlrloc 9 Offh 
•OV searchl,cl 
CALL SET _HASH 
rel 

- -

;COMPUTE HASH FROM OIR ENT•Y 
H!OYi:: TO HASH_TAl.\LE(DC:lf) 

;RESTOkE CURRENT HASH 

;searcha = .lnfo_fcb 

;changed if actuallv found 
;searchl = cl 

PAGE b':> 

c.c PI r1A- ~/0 i . a v 
COPYfiCHT © 1981, 1982, 1983 

OIG1TAL RESEARCH 
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SER. # ( c ~ I Ot{ 

-



CP/" ASM86 I.I SOURCE: BOOS.A~6 

3200 
J201 
3202 
3203 
320't 
J205 
3206 
3201 
J208 
320'J 
3210 
3211 
3212 
3213 
J2H 
321!1 
3216 
3211 
321U 
3219 
3220 
JUl 
J222 
J223 
J22't, 
322~ 

3226 
Jlll 
3228 
322~ 

3230 
J231 
3232 
3233 
323.\ 
3235 
3Z36 
J231 
3238 
3239 
J2't0 
J2'tl 
32't2 
32U 
32H 
JHS 
JH6 
J2H 
32't8 
32't9 
3250 
32!»1 
3252 

= 
=1037 
=1039 
=103(; 
= 
= 
= 
=1031-
;JOH 
= 
= 

=10't3 

= 
= 

=IO't5 

=10't8 
= 

= 

=lO'tu 
=lO'tO 
=1051 
=1053 
= 
==1055 

== 
= 

= 

==1058 
""1058 
= 
=105U 
=105F 

nco 
A2HOB 
A2UOB 

Bl OF 
EB02 1 O't.5 

BlOC 

EllDBFF 102 3 

E831F1 017C 

321:0 
86062309 
B'tCO 
H03 1058 

E882FF lOOA 

t:888FE OEEJ 
75'tC 1049 

8100 
E885FA OUE7 

sedrch_l_name: ;search for first fcb matchinJ na~c 
:-------------

xor ax,ax 
NOV tnfo_fcb•extnum1al 
NOV info_fcb•modnum,31 

search_nane: ;search matching name 
;-----------

mov cl,na11len 
j11ps search 

search_ext: 
;----------
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search: ;search for dlre~tory element at .into_fcb 
:------

search!: 

; 
sectrchn: 
;-------

if BKPH 

entry: CL = search length 

call searchi 

call 5elenddtr 
;entry point used by rename 
idcnt = enddir 
;to start al the beginning 
;(drop through to searchn) 

search for the next directory element, assumtng 
a previous call on search which sets searcha and searchhl 
exit: Z flctg = 0 for successful searches 

xor al.al 
xc~g user_zero_pass,al 
test a},<11 
jz searchnl 

call swap 

;tf user_zero_pass then do: 
user_zero_pass = false; 
call s,.ap: 
en1H 

searchnl: 

endif 
if 8C:PM 

aov user_zero_pass,false 
endlf 

CUL SEARCH_HASH 
JNl searchfJN 

aov cl,f alse 
call read_dir ;read next dir element 



-
CP/M ASM86 l.l SOURCE: llDOS.Ad6 

32B 
JlH =1062 E810f7 
J2!i5 =1065 l'tH 
3256 
3251 
32!iU = 
3259 =1067 llBB8308 
3260 =10611 88F2 
:SZ61 =1060 AC 
3262 =I 061: JCl:S 
3263 =1070 H07 
326" 
3265 = 
3266 =1072· 52 
Jl61 =1073 t817f7 
3268 =1076 SA 
3269 =1077 1330 
3210 
3211 
3212 =1079 1:8A9f6 
:J21J =107C 8AOE8A08 
32H =1080 32ED 
3215 = 
3216 =1082 803FE5 
3217 =108!i 1503 
3218 =1087 E888FF 
3279 =lOBA t606080800 
Jl80 =108f 8407 
321H =1091 l'tEF 
3282 =1093 3A07 
J28J =1095 1421 
32U°' =1097 88F2 
3285 =1099 3404 
3286 =1098 7518 
32111 =1090 A OH OB 
3288 =lOAO OACO 
3289 =10A2 101 
3290 =lOA't A21.1808 
3291 =10A7 EBU 
3292 
J29J = 
329" =1049 E869ff 
3295 =lOAC: EBCOF6 
J296 
3297 =lOAf 80FF 
3298 "1081 8Ac8 
3299 =1083 FEC5 
3300 =1 OB!i E9F6F3 
3301 
~302 

3303 :::t088 OAC9 
HO°' -=!OBA HSS 
:nos =lOBC 8BFZ 

07H 
10A9 

1079 

0780 

10A9 

call enrtofdlr 
jz se<srchfin 

mov dx1searcha 
aov si,dx 
lods al 
cmp alte111pty 
Jz searchnext 

searchnext: 

push dx 
call compcdr 
pop d11 
Jnb se<archfin 

0725 call get_dptra 
aov cl,searchl 
11or ch1ch 

c11p b[1>xl 1 e1apty 
108A Jnz $+5 
1015 call save_dcnt_posl 

aov save_xfcb,false 
aov al,Cbxl 
and al1111011llb 
c11p al,[bx] 

1088 je searchloop 
aov si1d11 
cap al,Csl1 

1088 jnz searchloop 
MDV AL,FlND_XFC8 
JR AltAL 

1048 jz searchn 
MOV SAVE_XFCB,AL 

llOF jmps searchok 

searchfin: 
1015 call save_dcnt_posl 
077C call setenddir 

04AE 

lret_eq_ff: 
•ov al,255 
ao11 ch,al 
inc ch 
jap set_lret 

search loop: 
or cl,cl 

1117 Jz endsearch 
aov sl1d1C 

- -
isktr to ~nJ tf so 
;not end of directory, 
;scan for ~.atct1 

-
;dx=begtnnlnq of us~r fem 

if irst ch~racter 
ikeep scqnninq if ~mpty 

;not empty, may oe enJ of 
;logical directory 
:save searcn address 

;past logical end? 
:recall adJress 

:artificial stop 

;bx = buffa•dptr 
ilen1th of se~rch to cl 

;ch counts UPt cl counts down 

;ts dir fcb empty 
;no 
;yes - save dent 

:ts fcb an xfcb 1 

;no 

idoes user I match 1 
;no 

;IS FINO_XFCB •- 0 
no 

:end of directory, or empty name 

:may be artifical end 

;zero fla1 set on unsuccessful 
;searches 

- ..... 
PASE 67 
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CP/M AS~86 1.1 SJURCt: BOOS.Ad6 

J306 
3301 =106E AC 
3308 =lOBf H1F 
.H09 =lOCl 3C3F 
3310 =10C3 HU 
Hll 
.Jll2 
J313 =lOC~ llOFDOO 
33H =10C8 H45 
lll5 
J316 = 
3311 =lUCA 80FOOC 
.Hl8 =lOCO HOF 
3319 = 
3320 =lOCF 80FllOE 
.Hll =1002 1502 
3322 =IOO't 2HF 
3123 = 
.Hl4 =1006 2A07 
3325 =1008 241F 
3126 =lOOA 75)(; 
3321 =lOOC EB31 
H28 = 
3329 
3HO 
J3Jl = 
1312 =lODf 803EOA09ff 
:n:n =JOE] 75oa 
JJ.J't =IDES llB368F08 
3335 •10E9 89360909 
3.336 
JHJ ;; 

JH8 "' HH : 

3340 =lOEO 51 
33H =lOEE BAOF 
3342 =IOFO t8E9f 4 
JJH =lOfJ 59 
J]H =10F4 7532 
3H5 =10F6 f6062309FF 
3346 =lOFB 140() 
33H =lOFO 4343 
3348 =lOFf 801FOO 
JJ49 =1102 7524 
3350 =1104 E815FF 
3351 =1107 E941FF 
J35l 
3353 
3354 .;; 

3355 
1356 
3351 =llOA C606120BOO 
3358 

llOF 

llOF 

1001: 

lods al 
11nd 11l,01fh 
cmp 111,"?" 
jz searchok 

c11p ch,cnksu111 
Jz searcnok 

c11p chtelltnum 
Jz chk_ext 

c11p ch,.1odnu111 
1006 jnz not_11odnu111 

and al., lfh 
not_rnodnum: 

sub al,Cbxl 
and al,7fh 

1138 Jnz searchnm 
llOf J11ps searchok 

!OED 

osoc 

1126 

llOA 

112d 
lOlC 
1046 

chk_ellt: 

if ilHPH 
c11p byte ptr sdcnt•l1true 
jne dont_save 

•ov st.dent 
11ov sdcnt,si 

dont_save; 

endif 

push Cll 
llOV cl,Cbxl 
call co11pe•l 
pop Cll 
Jnz searchn_j11p 
lest user_zero_pass,true 
jz not_userO 

inc bd Inc bll 
CllP b(bxl10 
jne searchn_Joap 
call save_dcnt_pos 
j •P searchn 

not_use,.o: 

i? rnatcnes .lll 
;scan next character if not 
lchksurn byte 

:not the ubytes fieldt 
;extent f,lelcJ 
imay be extent field 
;skip to search extent 

;ts field module I 1 
;no 
iyes - mask off high order bits 

:mask-out flags/extent modulus 

oaatched character 

iAL = fcb ch~racter 
:attempt an extent M match 

:tt sdcnt•l = ff th~n do; 
sdcnt = dent 

end: 

;save counters 
:directory character to c 
:compQre user/Jtr char 
:recall counters 
;skip lf no match 

ilf userO_pass and 

:save alrectory position 
i of matching fcb 

0 

;di5able search under user zero if any fcb ts found under 
;the current user nuaber 

•ov search_userO,false 
searchok: ;current character ~1tches 

P ~GE 6 ~ 
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- -
CP/M ASKb6 1.1 SOURCE: uoos.Aij6 

cH'.i'J 
H60 
J361 
336l 
3363 
336't 
3365 
:H66 
3367 
3368 
3369 
3370 
3371 
j3ll 
3373 
33H 
j3 J!I 
3316 
3317 
3318 
3319 
HllO 
.U81 
Hiil 
Hill 
338't 
331l'.i 
33<16 
3::1111 
331lll 
331l'J 
33'.JU 
3391 
33'J2 
33'.lJ 
J39't 
3395 
3396 
33'J7 
3391t 
33 'J'J 
HOO 
3401 
3402 
3403 
.HU't 
HO!> 
3-406 
J401 
:HOii 
3"09 
JUU 
HU 

=HOF 
=1111 
=111!> 

=1111 
=lllC 
=1111:: 
=1123 
=1125 
= 
=1128 

=1126 
=1120 
=1130 
=1133 
=1135 
=1131 
= 

=1138 
""113A 
=113C 
=IHI 
=1143 

=tl't8 

= l l't8 
= 
= 

=1140 
= 

= 

=114f 
=1152 
=1154 
=1151 

= 
=1158 
"'1150 
=115F 
:1162 

't2B 
FEC5FEC9 
EBAl 

803EDB08ff 
750il 
803El608FE 
7503 
t:BfUE 

E92Dff 

32CO 
A20F09 
A20J08 
8A&:8 
fEC5 
C3 

DA2F 
75EC 
F6061208Ff 
HE5 
C6062309FF 

E811FfE 

EBC2 

BOFF 

A2H08 
&OFE 
A21608 
Cl 

803El608FE 
H08 
C82lf6 
321:0 

1 OR tl 

112.il 

112a 
lOIC 

1048 

1128 

1128 

lOOA 

llOF 

1131 
0783 

inc did inc bx 
Inc chi dee cl 
j111ps searchloop 

-
endsearch: ;entire ~~ma matches, return dir position 

CHP SAVE_KfCB,OfrH ;is save_xfc~ true 
JNZ E~DSEARCHl ;NO - 0 O~ OFEH 

cmp byte ptr xdcnt~t,Of~h 
Jne searchn_jmp 

call save_dcnt_pos 
searchn_j•p: 

jmp searchn 
endsearcl\l: 

;if xdcnt•l = fe th&n 
call ~~ve_dcnt_pos 

PAGE 69 
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xor ailtal 
lllOV dtrloc,al 

SER # ______ _ 
•ov lret1al 
•ov ch1al 
inc ch 

ret9: ret 

searchn•: 

if BHPM 

~ndif 

or chi [bx] 
Jnz searchn_j•p 
test search_user01true 
jz searchn_Jap 
•ov user_zero_pass 1true 

call swap 

J•pS searchok 

init_xfcb_search: 
:----------------

•ov al10ffh 

lnit_xfcb_searcht: 
;-----------------

;zero fla~ reset on successful 
; searches 

;search no match routine 
:ts tcbCO) and dtr fct>CO> 
: no 
:1s search_userO true 

Hind_xfcb ffh 

fl 1 

entry: AL = value to set find_xfcb 

•ov find_xfcb,al 
•011 al10feh 
mov byte ptr xdcnt•l 1al 

RET9A: rel 

does_xfcb_exlst: 

;---------------
c•p byte ptr xdcnt•l10feh 
je ret9 
call set_dcnt 
xor al1al 

;xdcnHl feh 

iif xdcnt•l = feh then r~turn 

;dent = xdcnt - 1 

-



C~IK ASff86 1.t SOURCEJ dOOS.A36 

3412 
HU 
.HH 
Ht; 
Hl6 
.Hl1 
JH8 
34l'J 
.HlO 
H21 
.H22 
HlJ 
HH 
H25 
3426 
J421 
3428 
3429 
J4.:j0 
3431 
H32 
34J3 
JH't 
3435 
;l/d6 
JHI 
.H38 
309 
:H'tO 
3Hl 
3H2 
3HJ 
3H4 
30; 
_j41't6 
3Hl 
3Hll 
3H9 
34!>0 
H51 
3452 
:H53 
H54 
_Hljlj 

3456 
H57 
H!>ll 
:H59 
3460 
3461 
.H62 
3463 
H6't 

=1164 E8E8ff 
-1161 8iHEl:l308 
=1168 800Fl0 
=116E 6JOC 
=1170 EBHH 
=1173 t905FE 

= 

=1176 A18F08 
=1179 A31508 
=117C C3 

=1170 E803F6 
=1180 BIOF 
=1182 E89EFE 
=1185 E9C3FE 

=1188 f8FH3 

=11811 BOFE 
=1180 t:88FFF 
= 

= 1190 E8BOFE 
=1193 14CZ 

=1195 E88Df5 
=11911 8A07 
=119A 2410 
-1uc 75IE 
= 

=1191: E8250C 

=llAl F6060E0880 
=11A6 1503 
"'llAll E880F5 
=UAU E83009 
= 11 AE OOCD 
=1180 72U 
:UBZ B63C08 
"'1185 E861fC 
=11811 H13 
=UBlt ERIE 

114f 

102A 
1048 

0183 

1023 
1048 

057F 

114F 

tOH 
1151 

0725 

llBC 

1UC6 

llAB 
0738 
lAOE 

llCO 

DH9 
llCO 
llDA 

call lnit_xfcb_sa~rchl 
111011 bx1searcha 
or b[bxl,lOh 
mov cl,extnum 
call searchil 
j•p searchn 

X!lCNf _EQ_DCNJ: 
;-------------

ltOV AX,DCNT 
flOV XOCNr.u 
RET 

RESTORE_llR_Fca: 
;---------------

CALL SH_DCNT 
KOV CL,NAKLEN 
CALL SEARCHI 
JKP SEARCHhl 

:of lOh i~to fcb(O) 

:search for xfcb 
;,i: fla,J "et 1 f unsuccessful 

;SAV~ fCU"S OCNT lN XDC~J 

I 
iRtPOSlTlON SEA~CH TO ~Cd 

:WhOSE OCNT TS SAVED JN XOCNJ 

de let: ;delete the currently addressed file 
;-----

CALL GET_ATTS 
deletex: 

NOV AL,OFEH ; RETAIN FlLE"S LOCK 

COPYRIGHT© 1981, 1982, 1933 
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CALL INIJ_XFC8_StARCH1 ;HAVt SEARCH RETURN Fca·s & XFCR"S 

DELEJE PASS l - CHECK RIO ATTRIBUTES AND XFCB PASSWORDS 

CALL seerch_ext 
Jl RET9A 

DHETEOO: 

if BMPM 

endt f 

CALL GET_DPTRA 
llOV AL. mo 
ANO ALtlOH 
JNZ OELEJEOt 

CALL TST _OLISJ 

TEST ATTRJBUTES,OOH 
JNZ h5 

CALL CKRUOIR 
CALL GET_OIR_ffODE 
llOL Altl 
JC DELETE02 
NOV BX.offset lnfo_fcb 
CALL CHK_WILD 
JZ DELHE02 
JMPS llflcTEl 1 

OELEJEOt: 

;IS DIR FCB AN XFCB? 
;YES 

;OELLTE KFCa·s OhlY? 
;NO 
;CHECK FILE RIO ~TJRlBUTE 
;HAVE PASS~ORDS aEEN EN~dLEO BY 
;DIRECTORY lA~EL? 
UES 

IS THIS ~ WILD LARO DflETE? 
YES 
NO hEt:O FOR TWO PASSES 



CP/M ASM86 1.1 SOURCE: hOOS.AJ6 

j465 
3't66 
H67 
H68 
346'J 
3HO 
Hll 
3H2 
H73 
34H 
Hl'.i 
H16 
307 
.H78 
3'tl'J 
H80 
H81 
34112 
Hll3 
j484 
Hll'.i 
J486 
H67 
3488 
H89 
H90 
jlt91 
302 
.H'J3 
3494 
349'.i 
3496 
H97 
3498 
H'J'J 
3500 
J5Ul 
3502 
3503 
j504 
3505 
3506 
3507 
3508 
350'J 
.:i510 
3511 
3512 
3513 
35H 
3515 
3516 
3511 

=HOC E81F09 
=llBF DOC:> 
=llCl 1301l 
'"'11C3 EBHOA 
=11C:6 740'i 
=11C8 EB!.109 
=llCli EBSE 

=llCO c878fE 
=1100 75C 3 
= 

=1102 E86Eff 
= 
=1105 7503 
=1107 E939FC 

=llDA E8UF5 
:UDO llA07 
"'llDF 2HO 
=llEl 150C 

"'llf3 53 
=llflt E8t6 06 
=11E1 58 

= 
=11E8 F6060E0880 
=llED 7503 
= 

=llEf C607E5 

:llf2 9C 
=llfl E8400A 
=llf6 OAC07502 
=llFA 11801 
= 
=llfC EBOEFA 
=llff 90 
=1200 1505 
=1202 8100 
=1204 E838F6 

=1207 t8C9FO 
=t20A E83EfE 
=1200 EBC6 

1 i<DE 

llCO 
lCO;; 
llCO 
1B32 
118 (} 

1043 
1195 

1043 

llOA 
OE13 

01l5 

llEf 

lOCD 

llFZ 

lCH 
llFC 

ocoo 

1201 

0042 

OFDl 
10~!) 

110!.i 

CALL GET_DlR_HDOE 
ROL AL,t 
JNC delete02 

-
CALL CHK_XFCd_PASS~ORD 
Jz delete02 

OELEJE02: 

call chk_p"_error 
j•?s deletex 

CALL SEARCHN 
jnz OELHEOO 

- -
PfC,c 71 

;~hV~ PJSSWOROS if~~ f~AIL~~ ~T 

;OJRLCTP.~Y LA~tL? 

i r•o 
;CHECK XFCB PASSWO~O 

COPYi\ GHT 0 1931, 1D82, 1983 
OIGiTAL RESEARCH 

DELETE PASS 2 - DELETE ~LL MATCHING Fc:o·s A~O/OR XFce·s P. 0. BOX 579 
CALL search_e11t 

DELETtiO: 
JNl OELETEll 

JMP CPYOlRLOC 
OELEJElt: 

if 8MPM 

endtf 

CALL GET_OPTRA 
NOV Al,UXJ 
ANi> ALtlO!i 
JNZ !>ELHE12 

PUSH BX 
CALL CHK_DLIST 
POP BX 

TEST ATTRIBUTES,80H 
JNZ OELETEll 

OELEJE12: 
ICOV ll(8XJ,OE5H 

Jeletel 3: 
p1uhf 
call get_dtb118 
or 111,all jnz deletel4 

aov Cbx1111l 
deletel4: 

CALL WROIR 
po pf 
JNZ deletel5 

NOV CL,O 
CALL scnd111<1b 

deletet.5: 
CALL FlX_HASH 
&ALL SEARC:HN 
j•ps DELtTEIO 

getblock: 
;--------

:DELETE FlNlSHEO 

;IS OJR fCB AN XfCB? 
HES 

;XFCB ONLY DELETE? 
iYl:S 

:DELETE: OJR XFCB 

;UPDATE ~[RECTORY RECORD 

;RETURN dLOC~S IF FCB 

PACIFIC GROVE, \.A 93350 
SER.# ______ _ 

iUPDATE OlRECTORY HASH TARLE 



L~/H ASH86 1.1 SOURCE; BOOS.A86 

3518 
351 'J 
3520 = 
3521 = 
1522 = 
1523 
;SH 
3525 
3526 
35.!1 =llOF 8601 
35211 
3529 =1211 3BHBD08 
JSJO =l.c'.15 732A 1241 
3531 =1211 lt2 
3532 =1218 5152 
j5jj =lltA llBCA 
JSH =121C E893FA OCBZ 
353!.I =121f 0008 
J5J6 =1221 7314 1.c'.Jl 
3531 
3518 =1223 5A59 
3539 
35~0 =122) 08C9 
35U =1221 14E8 1211 
J5'tl = 
35'3 =.1229 ~9 
35H =122A 5251 
J50 =122C E883fA OC82 
35~6 =122F 0008 
35H =1231 130~ 1231 
35~8 =1233 59H 
35~9 =1235 EBDA 1211 
3550 
]5H =1231 001)0 
J55l =14!39 FECO 
35!.13 
35H 
3555 
3556 =l.c'.36 t895FA OC03 
3551 = 
3558 =l23E 585A 
J559 =llltO C3 
3560 
H61 =12-H OBC'l 
J56l =12~3 75EO ll25 
3563 =1245 8009 
356~ =12~7 C3 
J565 = 
J566 
3567 
3568 =1248 52 
J569 =ll~9 tl500 
3570 -=12~6 6A3COB 

given allocation vector position CXJ find the l "!rO bit 
closest to thts position by se<0rchin<J rl;Jht 1st then lt1ft. 
if found, set the LI it to 1 .lnd return the bit i•osi ti on 
in bx. if not found (i.e., we Pil SS 0 on the left, or 
11axall on the ri11ht), return 0000 in bx 
entry: ex startin<J block number to search from 
ex l t: BX = avail::.ble block n1.in1ber, 0000 if not found 

llOV dXtCX ; copy start Pos. to th 
riuhttst: 

ciap dx,111axall ;value of maximulll allocation/I 
jae rblokO ;return block 0000 if sa 

lnc dx 
push cxl push dl( ; left, rt1ht pushed 
aov CXt dx :ready ri'lht for call 
call get a 11 ocb it 
rcr al,l 
jae rblok ;return black nuoit>er if Zel"O 

:bit is one, so try the riJht 
pop dxl pop ex :left, rlght restored 

lefttst: 
or cx,cx 
jz rtghttst ;skip if left=OOOO 

: left not at position zero 1 
dee ex :bit zero ? 
l>"Sh dxl push ex Heft1rlghl pushed 
call get&llocbit 
rcr altl 
jae rblok ; re turn block number if ze!'o 

pop Cid pop dx ; restore left and riilht plr 
J1nps righttst :for another attempt 

rblok: 
rel altl 
lnc al ; bit. back into P<>sition 

:and set to 1 
idl contatns the number of 
; shifts reQl.lired to reposition 

call rotr ; move bit !lack to position 
;and store 

pop bxl pop dx ibx returned value, dx discarded 
re t 

rb lokO: 
or ex, ex 
jnz lefttst 
aov b><tCX icannot find an available 
ret ; bl t1 return 0000 

copy_dir2: 
;---------

push dx : save .length for later 
aov ch,O ;do..,ble index to Cl< 

aov dxtoffset lnfo_fcb :bx = sol.tree for data 

COPYRIGHT© 1981, 1982, 1983 
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CP/K ASMll6 I.I SOURCE: llOOS.A86 

3511 
J57l 
3573 
35H 
35H 
3516 
3517 
3518 
3H9 
35110 
3581 
J511L 
35113 
3584 
J5115 
35116 
35111 
J51111 
35119 
3590 
J591 
1592 
3593 
J59't 
3595 
3596 
3591 
35911 
3599 
3600 
3601 
3602 
3603 
3604 
3605 
3606 
J60l 
36011 
J60<J 
J610 
J611 
3612 
J6B 
36H 
361!> 
J616 
3617 
3618 
3619 
3620 
3621 
J6ll. 
J623 

=ll41: 
=1250 
=1253 
=ll5't 

=-ll55 

= 

.-
= 
=-ll5/ 
=125A 

=ll5C 
=125E 
=1260 
=ll6J 
=1265 
=1261 
=1L69 
=126A 
=126C 
"'ll6E 
=1210 
=-1271 
=1212 
= 

=lll4 
=1211 
=121A 
=lllC 

= 

=1210 

=1280 

=1282 
=1285 
=1286 
=1288 

03)1 
E8il2F't 
59 
CJ 

861)0 

E8EEff 
fECl 

FEC9 
1503 
E9AAF9 
8A21 
22E5 
8BF2 
AC 
HlF 
0AC4 
8801 
't3 
't2 
E8E8 

A03COB 
BBHOB 
8807 
C3 

E8RFFO 

l't38 

E808f4 
53 
480 
8A21 

on> 

124d 

1263 
ocoo 

tz5C 

103F 

1£BA 

0750 

add dx 1cx 
call qet_dptra 
POP ex 
ret 

copy_dtr: 
;--------

copy fcb information startin~ 

- - -
dx=.fcb(cl)1 source for copy 
~x=.buff(Cptr)t ddStin1tion 
dx=sourc~, ux=d?slt c=l~nJth 

into the currently addressed directory entry 

aov dh180h 
copy_dirO: 
;---------

;dh = attriDute mask 

entry: OL = I of characters to copy 
OH attribute mask 

call copy_d1r2 
inc cl 

copy_dirt: 
dee cl 
JNZ 5+5 

;init regs bx, ex, dx for capy 

icopy operatton complete 
Jplck up dir fcb byte 

P , r i: .. .,~ 73 
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JMP .. rdtr 
aov ah 1fbxJ 
and ah,ch 
•ov sl1dx 
lods al 

;•ask .. 1th at~ribute mask (0 I 80h) 

and al1lfh 
or aleah 
aOV [bxJ111l 
inc bx 
inc dx 
Japs copy_dirl 

copy_user_no: 
;------------

•ov al1lnfo_fcb 
aov bx1offset info_fcb+dskmap 
aov Cbxl111l 
ret 

;pick up fcb byte 
icledr attribute bit 
;or in dtr fcb Qtt & alt mask 
;store in dtr fc~ byte 
iadvdnce fcb ptr 
;advance ~tr fcb ptr 

;fcb(l6) = fcbCO> 

;bx = .fcbC16) 

open: :search for the directory entry, copy to fcb 
;----

call search_name 
openl: 

Jz retll 

opencopy: 
;--------

call seth1f 
push bx 
dee bxl dee bx 
aov ah1Cbxl 

;return with lret=255 if e~d 
:not enu of directory 1copy fcb 

;(referenced belo., to copy fcb) 
:al modnum I f"'f11sk 
;bx .fcb(modnum} 

;ah extnum 

.... 



CP/M ASM86 t.J SOURCE: BOOS.A86 

J6H 
362!> 
'16l6 
3621 
3628 
36:.!9 
3630 
3631 
J6J2 
J6H 
J6Jlt 
J635 
3636 
3637 
'16'18 
3639 
3640 
36H 
J6U 
36H 
36H 
J60 
3646 
36H 
360 
361t<J 
3650 
36!>1 
36!>2 
3653 
365.ft 
365!> 
3656 
36!>1 
3658 
365<J 
3660 
3661 
3662 
.J663 
366.ft 
3665 
3666 
3661 
3668 
3669 
3610 
3611 
367Z 
3613 
36H 
3675 
3616 

-

=128A 
•IL88 
=128t: 
=1290 
=14!9.3 
=129!> 
= 
= 
=1298 
=1298 
=1290 
=129F 
=12Al 
=UAJ 
= 

-= 

=12A5 
=12A1 
=12AA 
=12AC 
=12AE 

=1260 
=1282 
= 

"'1281t 
=ll86 

=1288 
=1L8A 

=ILBB 
=1280 

=128F 
=12Cl 
=12C3 
=12C7 
""12C9 
=llCC. 

50 
E897F4 0725 
8803 
BB3COB 
BllO 
E8HF2 04E 2 

E8FFF2 059A 
UCB 
5856 
8801 
4846 
8821 

32ED 
BE460B 
8A07 
2ACI 
HOB 1288 

SACS 
1304 1288 

8080 
OA04 

880.ft 
CJ 

380.ft 
75FS 12BA 

32CO 
8804 
38DU 109 
HF! llBA 
C60UO 
C3 

set_rc: ;------

set_rct: 

retl 1: 

set_rc2: 

set_rc3: 

push ax 
call get_dptra 
aov dx, bx 
lllOV bx,offset info_fcb 
llOV cl,nxtrec 
call move 

call get_dir_ext 
llOV cl, al 
pop axl pop bx 
lllOV [bxJ,al 
dee bxl dee bx 
lllOV [bx], ah 

;dx = .b~ff(Jptr) 
:bx=.fcb(O) 
;lenJth of mov~ operation 
;from .b~ff(dptr) to .fc~(O} 
inote thut entir~ fcb ls 
;copied, inciudin~ i~dicat>rs 

;cl = dir_ext 

irestore lllodnum 

PAG~ 74 

;restore exlnum number_. ........................ ----.... ,.__.._.. ............ ., 

bx 
1f 
if 
if 

= .user extentM, cl = dtr ex lent I 
COPYRIGHT© 1981, 1982, 1983 

OIGITAL RESEARCH 
user ext ( dlr ext then 
user ext dir ell t then 
user ext > dir ext then 

entry: 6K .user extent M 
CL = dir elllunt I 

xor ch,ch 

user 
user 
user 

aov st,offset info_fcb•reccnt 
•ov al 1 Cbx] 
s"b al1c.l 
Jz set_rc2 

mov aitch 
jae set_rcl 

•ov al,128 
or al1Csil 

c•p b[sU,al 
jnz retll 

xor 111,al 
•ov b[sil111l 
c•p d•tnx1al 
jz retll 
ao11 b[siJ 1 80h 
rel 

-

·- 128 records . 

== dlr records 

·- 0 records P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------

;al = current extent 
icompare fcb ~xt to dtr ext 
;fcb ext = dir ext 

actual_rc = o, fcb(rc) fcb(rc) 

ifcb ext > dlr ext 
actual_rc = o, fcb(rc) 0 

;tcb ext < dir ext 
fcb(rc) = 128 I fcb(rc) 

;ls fcb(rc) 0? 
;no 

;IH. = 0 
irequired by func 99 
;do blocks exist in fcb? 
:no 
;fct>Crc) = BOh 



- - - -
CPI" AS"86 1.1 SOURCE: 600S.A86 I' A Gt 7':> 

3611 
36111 
361'J 
3680 
36111 
36112 
36U =llCO A04BOB 
3684 =llOO 3C81 
36115 =1202 1205 
3686 =1204 241F 
36111 •1£06 A24B Oli 
361111 
3689 =1209 C3 
3690 = 
36'H 
3692 = 
3693 
3694 
3695 
36'16 
3691 =lLOA llHFOO 
3698 =1200 1505 
3699 =12DF 8BF2 
.HOO =lLEl AD 
31Ul =12f2 8901 
HU2 =12E't C3 
31U 
3104 
3105 
HU6 =12E5 f'606C40880 
3101 •12EA 1505 
3108 =12EC C6061008FO 
310'1 
3710 =12Fl E848FD 
3111 =12H HEE 
J112 
:nu =1LF6 t82CF4 
3114 =12F9 81[;310 

· Hl~ =12FC 8803 
3116 =ILFE BM COB 
3111 =1301 8110 
3118 
.Hl9 =1303 803E 120900 
3120 =1308 HlB 
3721 = 
H22 = 
3723 = 
HH = 
3ll5 = 
3126 
HH =130A UAGl 
3128 =130C OACO 
3129 =HOE 8BF2 

1209 

re.store_rc: 
;----------

if actual_rc -= 0 then fch(rc) 
entry: BX= .tco(extnum) 

•ov al.tnfo_fcb+r~ccnt 
Cll~ al18lh 
jb restore_rcl 

<1nd al.1th 
•ov info_fcb+reccnt,al 

restore_rcl: 
l'et 

1aergezero: 
;---------

.;ctual_rc 
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if fcbl(i) 
entry: BK 

ox 

0 th ea fcblC l) 
.fcblCi> 

.- fcb2Ci) SER.# ______ _ 

12H 
C•P 111[bxlt 0 
jru l'etl2 
•ov si.dx 
lods iU 

•ov CbxJ1ax 
ret12: ret 

close_fcb: 
;---------

• fcbl{i) 

test byte ptr chksiz+l,OttOh 
12fl jnz close_fcbl 

•ov rd_dlr_flag.OfOh 
close_fcbl: 

103F call search_name 
12E4 Jz ret12 

0125 call get_dptra 
add bx,dsk•aP 
•ov dx 1 bx 

mergeO: 

1325 

•ov bx,off set info_fcb+dskmap 
mov cl 1(fcblen-dskmap) 

clllP slngle,O 
Jz •erged 

this is a single byte map 

irnz 

;is drive permanent 
; yes 
; no - must read directory to 
; verify ~edla hds not ch1nged 
; l o ca t e f il e 
;return if not found 
;11erue the disk map at tnfo_fcb 

;ox = .buff(dptr•16) 
;ax "' • fcl>C 16> 
;length of sin~le byte dm 

;skip to double 

if fcb(l) = 0 then fcb(i} = buff(i} 
if buff(l) = 0 then buff(f) = fcb(i) 
if fcb(i) () buff(i) then error 

•ov al,Cbxl 
or al,al 
•ov si.dx 



3730 
H31 
:J1Jl 
3133 
HJ'\ 
.:n J!> 
3136 
Hl7 
JHll 
H39 
3HO 
3Hl 
JHL 
HH 
37H 
:H45 
3H6 
nu 
J741l 
370 
3150 
31!>1 
31!>2 
3753 
HH 
3155 
31!>6 
3151 
J751l 
31!>9 
3160 
3761 
H62 
3163 
:H6't 
3165 
3166 
3167 
3768 
3169 
3110 
3711 
3712 
3113 
JlH 
3115 
3176 
'111 
3118 
Hl9 
3180 
HU 
318l 

=1310 AC 
=UH 7502 

=1313 8807 

=LU!> OACO 
=1311 7506 

=1319 8A07 
=1318 86FA 
=1310 fC 
=Hlf AA 

=Ulf 3A07 
=H21 HlB 
,.1323 E86E 

=132!> E882Ff 
=1328 871H 
=132A E8A!>fF 
=1320 81JA 

=U2f ll6F2 
=1331 881H 
=1333 3807 
=H35 755C 
=1337 't2 
=1338 H 

=1339 FEC9 

=U36 't2 
=133C 't3 
=1330 FEC9 
=133f 7.5C2 

=lHl 8BllA 
=13"3 83E814 
=1H6 53 
=13H E850F2 
=IHA 5E 

=1H8 6AOC 
=1340 8A2F 
= 
=134F BBO't 
=1351 8807 

lo:is al 
1~15 jnz fcbnzero 

111ov CbitJ 1 al 
fcbnzero: 

or al1al 
131f jnz buffnzero 

mov al,CbxJ 
mov dl1dx 
cld 
stos al 

buffnzero: 
cmp altCbx] 

1J3d jz daset 
1393 jmps aergerr 

merged: 

12DA call mergezero 
xchg bx,dx 

1204 call aergezero 
xchg bx,dx 

aov si1dx 
aov a1t1Csll 
cmp ax,Ci>xl 

1393 Jnz aergerr 
inc dx 

d111set: 

lnc bx 

dee cl 

inc dx 
inc bx 
dee cl 

IJOJ Jnz aergeO 

•ov bxtdx 
sub bx,Cfcblen-eittnum) 
Push bx 

059A call get_dir_ext 
pop sl 

•ov ct.Csil 
mov ch,Cbxl 

aov Csil 1 al 
11ov Cbxl,al 

:fcb{i) 
;tcu(i) 

ibuffCi) 

0 
outf(i) 

0 
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;buffCi>=fcb( D 
SER ;; _______ _ 

;fcb{i) = buff(i)1 
a f not m!rge ok 

;this is a doubl~ byte mer~e 
;buff = fcb if buff 0000 

;fcb = buff if fcb 0000 
;they should be identicdl 
;at this point 

;merge ok for this pair 
;extra count for double byte 

ifor 1r1ore 
;end of disk m~p merge, 
;check record count 
idx .buff(dµtr)•32 1 

;bx = .fcbC32) 

;SI .fcbCextnum> 1 

;Bx .buff(dptr•extnum) 
;CL fcb eittent number 
;CH buff extent number 

;fcbCext) = dir(ext) 
;buff(dµtr•ext) = dirCext) 

l 



- - -
CP/M ASM66 1.1 SOURCE: BOGS.Ad~ PA.it 77 

:HSJ 
178.\ =H!.3 113C603 
3785 =1356 83C303 
3186 
J181 =1J59 lAC17511 
3188 =1350 3AC5150F 
3189 
Jl'JO =1J6 l llA04 
H'H = 
3192 
:.H93 = 
37'H 
31'J5 = 
JH6 
31'J1 =1J6] 3A011207 
3198 =1361 OAC01505 
H99 =U6B E851fF 
3800 
J801 =1361:: 81DE 
3802 
3803 =1370 llA0.\11807 
J80.\ 
3805 
J806 =1374 f606f808FF 
3801 =1379 HOl 
3808 =1316 Cl 
3809 
3810 
3811 =137C E8A6F3 
3812 =137f 83C30R 
3811 =1382 llA07 
38H =1384 2HF 
381 !> =1386 8801 
J816 =1J811 E8~2f3 
3817 =1388 8101 
3818 =1380 E861f9 
3819 =1J90 E97Af8 
3820 
3821 = 
J8lZ 
31121 =1393 E8C7f3 
382.\ =1396 CH 102FFFF 
J8l5 =1]98 E911FO 
3826 
3827 
3828 = 
J829 =1J9E 33C0 
3830 =UAO A20008 
3831 = 
..i8Jl 
JllH =1JA3 A2F!l08 
3834 
3835 

136[ 
1370 

136E 
1370 
12Bf 

137C 

0725 

075() 

OOH 
OCOD 

•r•]_rcl: 

111rg_rc2: 

if RllPM 

end if 

mergerr: 

add si 1 (reccnt-extnum) 
add bx,Creccnt-extnum) 

;s1 = fco(rc) 
;!'X = l>ufHrc) 

cmp altcll jne mr1_rcl 
cmp dl,chl jne mr1_rc2 

;fcb(ext)-=dir(ext)=buff(exl) 
;fcb(ext)=dir(cxl)-=buff(~xt) 

mov al,[sil Jfcb(ext)=dir(ext)=buff(exl) 

under MP/M recent ~•v have oeen extended 
Dy another process if the file was opened in 
unlocked mode - since extents matcho set 
both recent fields to the hlaher value 

cmp al,[Dxll Jo ~rg_rcl 
or al.all jne mrg_rc2 
call set_rc3 

•chg bx,sl 

aov al,[sill mov [bxl 1 dl 

test dont_close,true 
jz SH 

i-et 

;fcb(rc) = buff(rc) 

;buff(rc) = fcb(rc) 
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call ge t_dp tra 
11dd bx 1 11 

iset t3' off indlCdling file update 

aov al,Cb•l 
and iii, lfh 
mov Cbx] 1 al 
call setfwf 
aov cl,1 
call scndab 
jmp wrdir 

;set 2nd ALV 
;ok to "wrdir" here 
;t.4 comp<ttibli; 
; ret 

0750 call setfwf ;elements dld not merge ok 
if lag fcb as invalid aov word ptr 2[bKltOffffh 

IOAF jap lret_eq_ff ;=255 non zero flaQ set 

close: 
;-----

if BllPM 

endif 

:locate the directory element and re-write it 

xor ax,ax 
•ov lret,al 

•ov dont_close 1 al 



CP/M ASM8. t.l S~URCE; dDOS.Ad6 

J8J6 
:i831 
3838 
3839 
.J840 
311U 
38'tZ 
38't:i 
311H 
3845 
.Jll46 
3841 
3848 
:J81t'J 
38!>0 
3851 
3852 
.J85j 
311H 
1855 
.Jll56 
38!>1 
3858 
.J85'J 
31160 
3861 
3862 
3863 
386-\ 
j865 
3866 
3861 
31168 
1869 
3810 
3811 
.J87Z 
3813 
387" 
J815 
JIH6 
3811 
3818 
31119 
3880 
3881 
311112 
3883 
3881t 
3885 
38116 
3881 
3611U 

•1JA6 E86DF3 
=1JA9 755\ 

= 
:HAb AOHOB 
=13Af 2'180 
=UBO 15'1> 

:1302 l:8aOF3 
=UB5 HJC 
= 
= 
=1J81 C6061108FF 

=13Bt E80Bfl 
::UBF llACB 
=13Cl 8A2F 
=13C3 51 
=lJC't 8801 
=13C6 E804Ff 
=13C9 JACD 
=UCB 1303 
=BCD E8D5FE 
=UDO E812Ff 
=U03 884808 
=1306 59 
=13D7 8AOF 
= IJD9 118lF 
=1308 E9C7FE 

=lJOE 833E1508FF 
=13E3 H03 
=Uf5 f898f3 
::lJEll FF363COB 
=13EC C6063COBE5 
"'llfl IHOl 

=l3F?l l:820FC 
=UF6 E852FC 

=l3F9 8F063COB 
=UFO 7501 
=HFF C3 

=1400 f6061308fF 
=l'tO!> 15F8 

0116 
l3Ff 

13FF 

0765 
1J93 

0594 

12CD 

UDO 
1245 
12E5 

12A5 

13E8 
11783 

1023 
101t8 

HOO 

13Ff 

clost:U 

if 8HPH 

endif 

:----

rett3: 

call nowrite 
jn.r rell3 

aov al1info_fcb+modnum 
and al 1 fwfmsk 
jn.r retlJ 

call chk_lnv_fcb 
Jz 111ergerr 

call get_dtr_ext 
aov cl1al 
aov ch1(b11l 
p14sh ex 
aov (bxl1al 
call restore_rc 
ciap cl,ch 
Jae S+S 

call set_rc 
call close_fcb 
aov bx1offset info_fcb+extnum 
pop ex 
aov cl1(bxl 
aov (bxl1ch 
J•P set_rc 

;skip clos~ if r/o disk 
:check file ~rit• fl~g 
;o indicates written 
;fcb(modnum) in AL 

;return if bit remains s~t 

ial dir extent 

ich fc1>Ce1Ct) 
isave fcb{ext) t dir extent 

;reset e11tent 
ireset record count 

create a new file by creating a directory entry 
then opening the f lle 

cap xdcnt10ffffh 
Je St·S 

call set_dcnt 
push word ptr info_f cb 
aov tnfo_fcb1elllpty 
aov cl1l 

call searcht 
call searchn 

pop word ptr tnfo_fcb 
Jnz S*l 

rel 

test aake_xfcb,Offh 
jn.r retl3 

ilnfo_fcb e111pty 

:zero flag set if no space 
irestore tnfo_fcb 
ireturn with error condition 
;255 if not found 

iret14rn early if makiny an Kfcb 
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L~/M ASMll6 1.1 SJURCE: dOOS.ld6 

31111'1 
3890 = 
J891 = HOl 
31192 =HOA 
3893 =HOD 
1894 =l'tOE 
~Jll'JS =l'tlO 
J896 =H12 
J897 =1415 
111911 = 
3899 =l'tl6 
3900 =l'tl9 
3901 = 
3902 =l<U6 
3903 =l'tlE 
J90't =141f 
3905 =1421 
]906 =1425 
J907 =l't28 
3908 =1't2A 
3909 =1420 
.J910 = 
3911 =142F 
3912 
J9H = l't32 
39H =1434 
391!> =1431 
J916 = 
J9ll =l't]A 
3911S =H3C 
3919 
J920 =143E 
3921 
39ll =l·Hl 
J923 = 
3924 
39ZS =1446 
3926 
3927 = 
3928 ::: 

J929 
1930 = 
3931 = 
393Z ::: 

3933 
J934 = l't49 
3935 =l·Ht; 
J9J6 =lHF 
3931 =1452 
J9J8 =145't 
.J9.J9 =1456 
39'tO =l't58 
l'Hl :::1458 

118008 
C60100 
H 
6A01 
50B 
6021lf 
H 

1191100 
8001 

C60100 
H 
f2FA 
FECSJSOI\ 
E81D08 
OACO 
li90AOO 
HEC 

f8UF3 

6100 
UA2000 
E810fE. 

5858 
8807 

C6060A0800 

f88Df8 

E9Hf3 

AOUOB 
A20C08 
bB.\808 
~ADJ 
8ACB 
fECt 
E88lfl 
7503 

HJO 

0798 

1251 

OfOJ 

0150 

05DC 
H60 

11.tkeO: 

11akel: 

•OV bx 1offset info_fcb•chksu~ 
•ov t>Cbxl,O 
lnc bx 
•ov al,Cuocl 
push axl push bx 
and bCbxltlfh 
lnc bx 

11ov cx.tcblen-namlen 
aov al, 1 

llDV b[bx],0 
inc bx 
loap 11akeO 
dee all jnz •akel 

call get_dtba 
ar al,al 
•av c111lO 
Jz aakeO 

call setcdr 

aov cl,O 
•ov d119fcblen 
call copv_dirO 

pop bx I pop ax 
aov Cbxl1al 

•ov actual_rc.o 

CALL FIX_HASH 

jap setf111f...._ 
;ret 

openreel: 
;--------

;clear and save file -rite f ldJ 

;clear the remainder of fca 
;number of bytes to fill 
;clear al for fill 

PAGf 79 

COPYR.GHT © 1981.1982. 1983 
DIG1 f AL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

;may have extended dir 
;no~ copy entry lo dir 

SER.# ______ _ 

;dh : 0 

:restore file write flJg 

0 

;set file write flag to •1• 

clase the current extent 9 ano open the next one 
ti possible. rmf ts true if tn read mode. 
lret is set to 0 if successful 

•av al.lnfo_fcb+modnum 
•ov save_mod,al 
Mov bx,offset info_f cb•extnum 
•ov al.Cbxl 
•ov cl,al 
inc cl 
call co•pe"t 
Jn~ $+5 

isave current module ~ 

; increment e11 t If. 
idid we crass 4 dir fcb boundary 1 



CP/H ASH86 t.1 SOURCf: BOGS.Ad6 P~Gt 311 

;942 
3943 =H5D E9HOO 1't04 jmp openr3 ino 
HH =H60 5351 push bxl push Cl< 

H4!> =1462 E839ff J..J9c cal I close ;closu c<.1rren t extent 
3946 ; lret re~ni ns dt en Jdi r 

COPYRIGHT© 1981, 1982, 1983 3'JH =l't65 59)8 pop cxl pop bK it f lolP c <>nno t open n~xt ext 
j948 =1467 803E0008fF C11p lret 1 0ffh DIGIT AL RESEARCH 
3'H9 =146C 7501 H6f jne $ .. .3 
3950 =146E: C3 ret P.O. BOX 579 
H!il =146f 801F •OV al,ra<uext PACIFIC GROVE, CA 93950 
H5l =1471 22C l and alt cl 
39;3 =1473 8801 •ov Cbxlt11l ; update fcb extent fl'! ld SER ifr 39!>4 =1475 1508 1482 Jn1 openrO ;branch if in sa1.-t? module 
3955 
3956 = e11tent nu mi> er overflow, go to next module 
39!»7 
3'J!>8 =1411 83C302 add b11 1 (~odnum-exlnum> ;bx:.fcb(modnu~) 

3959 =l't7A ff OJ inc b[l>XJ ifcb(modnum>=••l 
3960 ; module number lncrement;ij, 
3961 : ch eclc for overt low 
:J96l =H7t 8A01 •ov altCl>xl -
3963 =Hlt: 2't3F and al111axmod i111ask high order bits 
]96't =l't80 H39 HB8 jz openerr ; cannot overflow to () 

3965 iotherwis.i1 ok to continue 
3966 = :with n.- w module 
3961 openro: 
3968 =1482 C7061508FFFF mov xdcnt, Offffh ; reset xdcnt for mdke 
]969 "' 
3970 = if BHPM 
1971 =l 't88 C6060A09fF •ov byte ptr sdcntt-1, Offh 
j9Jl. =: end if 
1913 = 
39H =.l't80 E8AFF8 103f cdl search_name ;next extent found? 
:J97S =H90 7516 HA8 Jnz openrl 
3916 "l't92 AOOD09 •ov al,r•f ;end of file encountered 
3911 =l't9!> fftO inc al ; Offh becomes 00 if read 
.1918 =1491 HZ2 l't8d jz openerr ;sets lret = l 
39/'J =I't99 E8HFF 130t call •<1ke Hry to e11tend current fi I e 
3980 :cannot be end of directory 
.1981 =H9t Hl'> H88 jz openerr ;with lret = l 
J982 
3983 if 8MPH 
;98't =1"9E E896 00 2237 call fix_olist_ite111 
3985 =!.\Al C6061108fF aov co•P_fcb_cks,true 
39116 ; endif 
J981 
39118 =14A6 E808 HBO jmps openrZ 
398'J = openrl: 
3990 
3991 if BHPM 
J99Z =14A6 C60H 108FF •ov coap_fcb_cks 9 true ;set fcb checksum flag 
3993 end if ;not end ot file, oµen 
399.\ = 

-



- -
3995 
39'J6 =l'tAO c8D2f0 1282 ci!ll opencopy 
39'Jl 
J '.l'.111 if B[PM 
]999 call set_lsn 
'tOOO end if 
'tOOl 
't002 = openr2: 
't003 =1480 E83Af I 05EO call get.tel> ; set par3,11eters 
'tOO't "'148;> l2CO xor <11.al 
4005 =l't65 A21509 111011 11record,al COP'/'.: :mo 1981.1982.1983 
't006 =1488 c9F1tf O'tJIE j mp set_lret ; l ret = 0 

OluiTAL RESEARCH 4001 = ;ret 
'tOOll P. 0. BOX 579 
't009 openerr: 

PACIF iC GROVE, ;.A 93950 'tOlO :-------
'tOll =H81J 68UOB aov bKtOffset. info_fcb+exlnL.tlll 
't012 =l'tBl: AOOC08 110 II al, sa11e_111od SER.# 
'tOU = l'tC 1 1184102 mov 2CbxJ,al 
'tOH =l'tC't 8A07 llOV aJ,Cbxl 
't015 =l'tC6 HCB dee d 
4016 = l'tCll 241F <1nd alt lfh 
4011 =14CA 8807 llOV [bxl,al 
4018 •HCC C6061108FF 11011 co11p_fcb_cks10ffh 
't019 = ; cannot move to next exte1tt 
4020 :of this file 
40ll =l't 01 E9DBEF O'tAC j11p set_lretl ilret = 1 
'tOll ;ret 
4023 openr3: 
'tOl't =140't 880F 110 II CbxJ,cl :1ncre111ent ex tent field 
'tOl!> =l'tD6 t.8Clf 0 059A call get_dir_ext 
't026 =l'tD9 8AC8 llOV cl,al 
4027 =HOB F6069E0880 lest high_ext,80h H s open mode unlocked? 
't028 =l'tEO 7512 14F4 jnz openr't iyes 
't029 =l'tE2 3A07 ClllP <11,CbxJ as dlr ext < fcb(ext)? 
4030 =l'tE't 730E l'tF't Jae openr't ino 
4031 =14E6 fEOF dee b[bx] idecrement extent 
't032 =14E8 801E0009fF c11p rmf,Offh ;is this a read oper<1tle>n? 
4033 =14ED 7503 HF2 jne $+5 ino 
'tOH =14EF E9Bl\EF 04AC Jmp set_lret 1 ;yes - re;iding L.tnwritten dat'l 
4035 = l'tf2. FE07 inc b[bxl :restore extent 
4036 openr4: 
4037 =14F4 E806FO 12CO call restore_rc 
4038 =14F1 E8AIJFO 1245 call set_rc 
4039 =14FA EBB~ HBO j•ps openr2 
'tO'tO 
4041 : .......... end l>dos file :.ystem part 2 •••••••••• 
'tO'tZ 



CP/M ASM86 1.1 SOURCE: HOUS.A36 

'tOH 
'tO't'i 
4045 
'tO't6 
40't7 
'tO't li 
't04'J 
't050 
't051 
'tO!>Z 
't053 
405" 
40!>!> 
't056 
't051 
4058 
't059 
4060 
4061 
4062 
't063 
4064 
<\065 
4066 
't061 
"0611 
'i069 
4010 
'tOll 
4012 
4011 
'tOH 
'tOH 
'1016 
't011 
4078 
't019 
'tOllO 
'tOIH 
'tOliZ 
'tOIH 
't0li4 
't0115 
40H6 
'tOlil 
't088 
"OH9 
'4090 
't091 
't09Z 
409.i 
4094 
4095 

= 
=HFC 
=l'tFD 
=1500 
=1502 
=1505 
=1501 
=150A 
=150C 
=150E 

=1511 
=151J 
=1511 
=1519 
=1516 
•1!>10 
= 
=l!>lf 

:t52't 

=1526 
=1528 

=l52H 

=152f 
::})3't 
=1536 
=1539 
= 
=1538 
= 

:: 

=1530 

·-· 

51 
A05llOB 
llAJO 
80E27F 
DODO 
A05EOB 
8AE8 
0005 
80E5lf 

HFO 
0A0&5F08 
HlO't 
DZCO 
llACD 
8Ai:8 

803E5F0803 

8306 

1603 1528 
t96SOO 15E 1 

88165C08 

1103E1A0825 
H5& 158C 
E82CF2 0765 
H51 158C 

llAC5 

2A064AOB 

rs eek: 
;-----

eject I include file3.udo ; tiie system ?Brt J 

;random dCCP.~s seek oper~tion 

fcb is assum~d to ~ddress un active fcb 
(•odnuru has been set to 11U0$0000b if ~revlous bad seek) 
entry: CL = true if read operation 

= false if write oper3tion 
exit: l flag set if successful 

push ex 
mov al 1 info_fcb•rdnrec 
mov dltal 
and dlt7fh 
rel al,1 
mov altinfo_fcb•ranrec•l 
mov ch,al 
rel chtl 
and cht 111 llb 

and al,lltlOOOOb 
or al,lnfo_fcb+ranrec+2 
aov cl,'t 
rol altcl 
mov cl.ch 
aov chtal 

;suve r/w flag Ctndex~d on stack) 
;AL = fcb(r3nrec(0)) 

;record number 
;cy=lsb of ext~nt# 
;AL = fcb(ranrec(l)) 

;CH extent I 
;oL record IJ 

;CH = mod•, CL = ext# 

info_fcb+ranrec•21 3 Jr(3) field must 
;be <= 3 

aov 

Jbe $+5 
jmp seekerr 

;zero flag, 8L=6 
;produce error 6, 
iseek Past physical eod 
;random record out of ranJe 
Jotherwlse 1 high byte = 0 
;record number 

arrive here with CH=modJ, CL=ext•, Sl=.fcb, rec stored 
the r/w flag is still stacked. compare fcb values 

c111p fx_tntrn,fxi99 
je rseekJ 
call chk_inv_fcb 
Jz rseek3 

check module II first 
aov al,ch b=seek modf 

could be overflow <l t eot1 
producing module# of 90h 
or l Oh, so compare all 
but fwf 

sub al 9 tnfo_fcb+modnum 

P4 Gl B 2 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------



C.P/H ASH86 1.1 S~UPCE: aoa5.Ad6 

't096 
'tO'H 
't0'J8 
'tO'J9 
HOO 
UOl 
'tlOl 
H03 
HU't 
'tlO!t 
006 
'ti OJ 
'tl Oil 
't109 
'tllO 
'ti 11 
4lll 
4113 
HH 
Hts 
4116 
1111 
41U 
It 11 'J 

U20 
'tl21 
4lll 
'ti 23 
412-'t 
'tl2!1 
4126 
4121 
"128 
't129 
4130 
'tl.H 
4132 
'*133 
41Jlt 
'ti 3!> 
4136 
ltUJ 
41311 
'*139 
'tl'tO 
UH 
U-\2 
'tlH 
UH 
HH 
'tH6 
OH 
U48 

=1541 2HF 
=lHJ 7539 
=1!>45 AO't8 OB 
=l!:i48 JACl 
=IHA 7503 
=1!>4L t98't00 
=l!t4F E88Af-0 
=1552 J52A 
=1554 5.t 
=1!>55 E8't2f0 
-=1558 59 
=1559 3AC.l 
=155b 7313 
-=1550 F6069E0880 
=1!162 750(. 
=1!>64 5A52 
=1566 FEC.2 
=1S6b 7505 
=1S6A FEC.2 
=156C. 5A 
=1560 1:93Cff 

=1510 880Elt80B 
=15H llAC8 
•1576 EBHFD 
=1579 E8Z9FD 
=157C. E855 

=I 51t: 51 
=151F 1:81CFE 
=1582 59 
=1!>8J 8303 
=1585 A00008 
=1588 FECO 
=158A H55 

=158C C.1061508ffff 

=1592 C.6060~09FF 

=1597 860E4808 
=1598 AOUOB 
=159E 86E8 
=15AO 51 
=15Al 80t540 
=15h OAC5 
=15A6 A2H08 
=15A9 t81llfC 
=HAC AOOJ08 
=15AF FEC.O 

1571: 

154F 
150.j 
050C 
l 57t: 

1570 

157{) 

1570 

04AC 

12CO 
l 2A5 
1503 

139E 

15E l 

121() 

rseek2: 

and al.Jfh 
jnz ranclose 

mov al 1 info_fc~textnum 
CIDP al,cl 
j11z 5t·5 

Jm1> seekokl 
call compeJCt 
jnz ranclose 

push ex 
call oet_dir_ext 
pop Ck 
cmp al 1 cl 
jnb rseek2 
test hlgh_ext180h 
jnz rseek2 

pop dx I push dx 
inc di 
jnz rseek2 

inc dl 
pop dx 
jmp set_lretl 

mov info_fcb•extnum.cl 
111ov cl,al 
call restore_rc 
call set_rc 
j111ps seekokl 

ranclose: 

rseek3: 

if BHPM 

end if 

Push ex 
call close 
pop ex 
•ov bl, 3 
•ov 1tl1lret 
inc al 
jz seekerr 

•oV xdcnt 1 0ffffh 

•ov byte ptr sdcnt+l 1 0ffh 

xchg tnfo_fcb+extnum1 cl 
aov al.lnfo_fcb+modnum 
xchg ch 1 al 
push ex 
a11d ch,ltOh 
or al.ch 
•ov tnfo_fcb+modnum.al 
call open 
•ov al1lret 
inc al 

:s..)mt? o.odrlum'? 
; no 

;extents equal 

- -

ils dir_ext < new extentl 
;no 

COPY11 GHT © 1981. 1982. 1983 
D1G1lAL RESf.flflGl-I 

P. 0. BCX 579 
PACIFIC GROVE., "A 9335o 

:is open mode unlockedl 
;yes SER.#------
;di = read/write flag 
;is this a write fx? 
;yes 
; reset l flag 
;discard read/write flag 
;Iret=1 1 reading unwr{tte11 data 

ifcb(ex) = new extent 

isave see~ extl 4nd •od# 
;current extent closed 
;recall ext# and modf 
;cannot close error t3 

;reset xdcnt for make 

jfcb(extnum)=ext~ 

;s~ve CL=extent and CH=module 
;copy file write flaJ 

;fcb(modnum)=mod# 
;Is the file present? 



CP'M ASM86 1.1 SOURCE: BOOS.All6 

'tH9 
"150 =151H 75U J 5{;[) 

41!>1 
H52 =1!>83 8BEC 
't15J =1585 81l4E 02 
'tl5• 
H!i!> =1558 830't 
'tl56 =158A i'ECJ 
'tl57 =15BC HlB 1509 
H58 
H59 =l!>BE E8l!>fE l3!lE 
'tl60 =15Cl b305 
'tl61 =15C3 A00008 
'tl62 =l5C6 FECO 
H6J =15C8 HOF 1509 
'tlH = 
'tl65 = 
'tl66 
"161 =15CA E8t>AOC 2237 
'tl68 
"169 
"110 
Hll =15CO 59 
'tl 12 
'tllJ 
'ti H =15Ct C60t>1108ff 
'tll!i = 
'tl16 
'tlll 
"178 :: 

"179 
'tl80 = 
41111 =1503 59 
'tl 112 ;150'9 32CO 
'tl8] =1506 E905EE O'tAE 
H8't 
"185 
"186 =1509 58 
'tl81 =150A A2U08 
HllU =1500 882HA08 
'tl89 
'tl 90 =15El 59 
H91 =15EZ 881 E0008 
H92 =15E6 OAO!l 
"191 =15E8 C3 
H9o\ 
H95 
"196 
'tl91 
'tl 98 
'tl 99 
'*200 
'tZOl 

if 811PH 

endlf 

seekok: 

if OMPM 

endif 
if OCPll 

end if 

seekokl: 

jnz seekolc 

mo11 bptSP 
11011 cx 1 2lbp] 

llOV blt4 
inc cl 
j.z badseek 

cell m<ake 
IAOll blt5 
aov al,lret 
inc al 
j.z badseek 

call fix_olist_item 

pop ex 

aov comp_fcb_cks.true 

call set_lsn 

pop ex 
xor al1al 
jap set_lret 

;open suc~essful? 
;c~nnot o~en file, reid •oJa? 
;CL = r/~ flag (=Offh if ra~J) 
;everyone expects this 
;1tc111 sti!ckeo.J 
;se?.k to unwritten e~tcnt ~4 

;becomes 00 if read opPrdtion 
ierror it reqJ operation 
;writ?.1 make new extent 

;cannot cre~te new extent #5 

;no dir space 
;fild make successful 

;discard ext and mod 

;discard rlw flag 

iwlth l flag set 

badseek: irestore fcb(ext) and fcbCmod) 

seekerr: 

if BMPM 

µop ax i~l = extent, ~H 
aov info_fcb+extnum.al 
mow info_fcb+modnum 1 ah 

pop ex 
•ov lret 1 bl 
or bl,bl 
ret 

;discard rlw flag 
ilr-et=ii 
;z flag reset 

module 

test_disk_fcb: 

;-------------
exit: l flag reset if file opened in unlock mode and 

access of dir fcb was successful 

PAGf 84 
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-
C~/M ASH86 1.1 SOURCE: 800S.Ad6 

't202 
4lO; 
't20't 
't205 
4l06 
't201 
't208 
"209 
't210 
'tlll 
't212 
'1213 
'tlH 
421S 
'o2lb 
4211 
't218 
"219 
4220 
4221 
'tll.l 
't223 
422<\ 
4U'> 
"226 
't221 
't228 
4229 
'*230 
4231 
"232 
't233 
't2H 
'tH5 
'*236 
't23J 
4lJ8 
't239 
'tl4U 
4Hl 
4242 
4 2't 3 
'tlH 
't2H 
't2't6 
'tl41 
4 HU 
't249 
'tl5U 
't251 
4252 
't2!>3 
42H 

=l'>E9 
=l'>Et 
=15FO 
=l!>F5 
=l,Fl 

=l'>FA 
•15fl) 
=1600 
=1602 
•1603 
=1605 

"'1608 
=1606 
=160E 
=1611 
•1613 
=1616 
=1618 

•1619 
=1610 
=1620 
=1622 
=16H 
=1626 
•1629 
=l62A 

=162b 
=162E 
=1630 

=1632 

=16H 
;1636 
=1638 

f60S9E0880 
H28 1618 
F606fBOfJFF 
7421 1613 
EM8FO l 3!l2 

BBO!lOB 
UOJFFF 
75D!I 1608 
SE 
8008 
E9A6lE 04AE 

C60100 
AOUOB 
A21309 
32CO 
A2F808 
fECO 
C3 

8A2E2208 
A01108 
lf.02 
7201 1626 
HC8 
A21108 
f9 
t3 

A0C8 08 
llACB 
22C5 

HOA 163E 

0AC9 
HOJ 1638 
3ZCO 

-
te,;t hi'lh_ ext, 80h 
jz rell ]" 
test dont_close,Offh 
jz ret 13a 
call closel 

;w~s file openad in unlocc~d goJe 
;no 
;return if dont_clos~ falsa 

;fcb in m~morv 

-
test_dlsk_fcbl: 

111ov bx 1 offset lret 
ClllP b(bxJ,Offh 
jne not_err 

pop sl ;discard return adJrriS 
llOV 

j llP 
altll 
set_lret 

;unallocated block verify error 
ierror - close operation unsuccessful 

not_err: 
llOV b(bxl.0 aret = 0 
JaDll al,lnfo_fcbtreccnt 
llOV rcount 1 al 
xor al1al 
aov dont_close,al ;Jont_close = false 
inc al ;successful operation, reset zero flay 

ret13a: rel 

endif 

CliHK_NPRS: 
;----------

llR_CNl LJNlAINS fHE HUHdER Of 128 BYTl RECORDS 
ro lRANSFER DIRECTLY. THIS ROUTlNE SET OIR_CNJ 
WHEN INlflAlING A SEQUENCf. OF DIRECT PHYSICAL I/O 
JPERAlIONS. OIR_CNT IS DECREMENTED EACH JIME CHEC~_NPRS 
IS CALLEO DURING SUCH A SEQUENCE. 
exit: -c FLG f. -z fLG DIRECT PHYSICAL I/O OPtRATION 

-c FLG & l FLG INOIRECTCOEBLOLK) 1/0 JPER~TION 
C FLG NO PHYSICAL 1/0 OPERATlON 

MDII CH,blk_off ; c 11 \IRECGRO f. euo:sK 
MDV AL,OIR_CNl 
CKP Alt2 HS DIR_Cl'H > 17 
JC CHECK_Nt>Rl ;NO 

)El; Al :oIR_CNJ = iHR_CNT - 1 
HOV OIR_CNT,Al ;1111e are in 11ld-multl sector 
src 
rel ;RETURN WlrH c FLAG SFT 

CHHK_NPill: 
llDV AL1PHYHSK :CL = PHYHSK 
11011 CL,AL 
AND AL,CH :AL = VREGllRfJ f. PtlYMSK 

CcP /;1;1 · Z -<J 11, ;.._ 
COP RIGllT © 1981. 1982, 1983 

DIGITAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, LA 93350 

SER. #_~e;:::..;:c=---1-/.::...o_..l( __ 

i/o 

i !\RE Wt HI HIO-PhYS JCAL RcCOtHl1 
JZ CHECK_NPRll :NO 

CHECK_NPRIX: 
GR CL,CL HS PHYMSK = 01 
JZ CHECK_NPR lY :YES 

XOR AL,AL ;RETURN IHJH z FLAG SET & c fli\G RESET 



l,~/M ASM86 l.l SJURCF.: uQOS.Ail6 

't255 
't2!>6 
4251 
't2!>11 
't259 
4Z60 
't261 
"'262 
426J 
't26't 
4265 
4266 
't261 
't268 
'tZ69 
'tl70 
't211 
't21l. 
't27J 
't2H 
't275 
4l16 
't211 
'tl18 
't279 
42110 
't281 
4282 
"2113 
't28't 
't285 
't.!116 
42111 
42118 
'tL89 
't290 
't291 
4292 
4293 
429't 
4295 
4296 
42'H 
'tB8 
't299 
't300 
001 
'dOL 
't303 
HO't 
4305 
't306 
H01 

=163A 1,3 

=1638 OCOl 
=1630 C3 

=163E llAFl 
=16't0 f606 
=1642 A01808 
=1645 3C02 
=1641 72EB 
=1649 F6069EOB80 
=l6U: 751:Jt 
=1650 881509 
=1053 8A21 
=1655 02C4 
=1651 3C80 
=1659 7202 
=1658 1:1080 
= 
=1650 51 
=165t C6011F 
=1661 5350 
=1663 8A08 
=1665 AOBB08 
=16611 llAOO 
=166A FECZ 
=166C f600 
=166E 22EO 
=1670 F6060009ff 
=1615 7409 
=1617 A01309 
=167A 22C6 
=167C 3AC3 
=16lt 7202 

=1680 8AC3 

=1682 2AC4 
=1684 3AC2 
=1686 7268 
=1688 50 
=1689 E882EE 
=t68l. 8AE8 
=168E A01109 
=1691 3AC5 
=1693 8AOO 
=1695 7HC 
=1691 8AC8 
=1699 51 
=169A 8500 
=169C E886EE 

j{fl 
ClkCK_NPH Y: 

OR ALtl 
Hf 

CHHK_NPHl: 
l'IOV OH,CL 
not OH 
HOV AL1MUU_NUl1 
CMP Al12 

1634 JC CHECK_NPRlX 
TEST HIGH_EXT 1 SOH 

163't JNZ CHECK_NPRlX 
~ov BX,OFFSET VRtCORO 
llOV AH,C8XJ 
AOJ ALeith 
CMP AL180H 

165~ JC CHECK_NPRZ 
llOV AL 9 80H 

CHECt<_NPRZ: 
PUSH ex 
llOV BCBXJ,JFH 
PUSH BXI PUSH AX 
IHJV BL,AL 
llOV AL,BLKMSK 
llOV OLtAL 
INC OL 
not AL 
ANO AHtAL 
TEST RllF,OFFH 

1680 JZ CHECK_NPR21 
llOV AL,RCOUNT 
ANO AL,OH 
CMP AltBL 

l68L JC CHECK_NPR23 
CHECK_NPitZl: 

'tOV ALtBl 
CHECK_NPU.H 

SUB ALtAH 
CNP ALtOL 

16FO JC CHECK_NPR9 
PUSH AX 

053t :ALL DltPOSITION 
ltOV CH,AL 
NOV ALtDMINX 
CltP ALtCH 
ltOV Ol 1 AL 

l60J JZ CHECK_NPR5 
ltOV CL,AL 
PUSH ex 
1rnv CH, o 

0555 CALL GETOM 
CHECK_NPIU: 

iRt.SL T C £. l fl. ~G;) 

iOH • - Ptl\'HSJC 

:IS HULr_~UH < 21 
;ns 

COPYRIGHT© 1981, 1982, 1983 
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SER.#-------
:irns FILE OPf.NtD HI Ui~LOCKEO HOOf:? ._ _____________ .... 
;ns 

;Ali = \iRtCOilD 

;AL = KI~CVRECORO t HULT_~UMe80H) 
:SAVE VRECORO t BLKHSK, Pli\'MSK 
;VRECORD = 7F 

;OL = ULKHSK t 1 

;AH = VRECORO £. -RLKkSK 
:Rt:aO FUNCITON? 
;NO 

;AL = RCOUNT & -PHYHSK 
;IS AL < X 1 
;ns 

;AL = HINCVRtCORO t HULf_NUM,80H) 

;AL = AL - VRECO~O & -BLKMSK 
;rs AL < BLKHSK • l? 
;ns 
;AL = MAX I OF RECOROS 
;COMPUTE ~AXIHUM DISK PO;)JJTON 
;CH = MAX DISK POS 
;AL = CURRENT OISK POS 
:rs CURR POS = MAX POS? 

:YES 

;CL CURR POS, LH = MAX ~OS 

;BX BLOC( NUMfiER CCURR PDSJ 

x 

x 



-
CP/M ASMll6 1.1 SOURCE: HOOS.t\J6 

43011 
'tJU'J =169f 53 
4310 =l6AO 41 
4311 =16Al l:88 IEE 0555 
Hll =16A4 SA 
't313 -=16A!> 42 
HH =16A6 3'\0 A 
HIS =16A8 74F5 169r 
4316 =16AA F6060D09fF 
't311 =16Af 1511 l6Cll 
Hl8 =16!H 08087 513 16Cil 
431 'J =1685 3!H68008 
4320 =16B9 7300 16CB 
H21 =1688 5152 
<tJ.ll =16BD 83CA 
4323 =16BF E8FOF5 OC02 
4324 =16C2 5859 
43l5 =16C<t DOE81JD7 }6qf 
't326 
43l1 =16C8 fEC9 
'tllll =16CA 5A 
4329 =16CB 8AC6 
't33U =16CO 3AC1 
43H =16Cf 7202 160 J 
H32 =1601 llACl 
4333 
4JH =1603 2AC2 
4335 =1605 llAEB 
4H6 c:}607 FEC5 
H37 =1609 A08808 
43311 =160C fECO 
HH =160E f6E5 
'tHO =16EO 59 
H'tl =16El 86Cl 
4342 =16E3 F6060009Ff 
HH =16E8 7404 16Ef 
43·H =16EA 3AC1 
4345 =16EC 7202 16FO 
4346 
<t3't7 =16EE SAC 1 
4348 
<t349 =16FO 59 
4350 =16Fl 58 
43!>1 =16f 2 882F 
'tJ!)l =J6F4 59 
4J53 =16F5 8A361808 
<\354 =16f9 2AC5 ~ 

<t355 =16FB 3AC6 
4356 =16FO 7202 1701 
'"357 '=16FF 8AC6 
4358 
4359 =1701 F61ll 
<t360 =1103 22Cl 

PLISH ax 
iNC ex 
CALL Gi:TOM 
POP ilX 
INC 0)( 
C"lP tlX. ox 
Jl CttECK_tjPR4 
test rmf,Offh 
jnz check_ npr45 
or bx 1 bxl jnz check_nµr45 
CllP dKtlDilXall 
Jiie chcck_npr45 

push cxl push dx 
mov ex• dK 
call get<.tllocbit 
pop l>d pop CIC 

shr al, 11 jnc check_npr4 
check_npr45: 

OEC CL 
PDP ox 
HOV AL,DH 
CMP AL1Cl 
JC CHECK_NPll5 

MDV AL, Cl 
CliECK_NPR5: 

SUB AL,!lL 
llOV CH,AL 
INC CH 
MDV Al• BLKMSK 
INC Al 
'IUL CH 
POP ex 
XCHG AL,Cl 
JEST RHF,OFFH 
Jl CHECK_NPR8 

CHP AL,Cl 
JC CHECK_NPR9 

CHECK_NPilB: 
HOV AL.CL 

tttl:CK_NPil.9: 
POP ex 
POP BX 
'IOV rnn.cu 
,.OP ex 
HOV OH,MUU _NU11 
SUd AL,CH 
CH? AL.DH 
JC CHECK_NPR10 

HOV AL.DH 
C:HtCK_NPRlO: 

not CL 
ANO Alt Cl 

;cuR~ PUS = CU~R PO~ • 1 
;Gil UlX( ~LJCK(LUkK POSJ 

;noES CUkR RLK = LlSf lLK • l? 
;vrs 
;write function? 
; no 
;does curr ol~ 0? 
tis last t>lk • 1 ); rn.ix :.J loc blic 
; yes 

iif blk n~t allocated it ~ill be 

;CL = IN3EX OF LAST SE~ dLK 

;AL = '1AX POS 
iIS tL < LASJ SE~ dlK POS 
;H:S 

;~L LAST AL~ POS 
;AL AL - SfAITiNG POS 

;CH # OF CONSECUTIVE 8LGCKS 

;AL BLKHSK • 1 
;AL • U~ CONSECUTIVi LOGICAL RECS 
iCL ~AXIHUH h Of RECORDS 

iREAD FUNCTION? 
iNO 
iIS HAX < # OF CONS. RECS? 
iYLS 

iAL = k OF CONSECUTIVE RlC5 

;RESTORE VRECORO 

iAL = AL - VRECORO & blkmsk 
iIS Al < HULT_NUM 
;YtS 

;AL = # G? CONSECUTIVE RECi 

;IF OIR_C~J = U THcN 

--

COPYRIGHT© 1981. 1982. 1983 
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C~/H ASH86 1.1 SOURCE: tiOOS.A~6 

H61 
"36l 
'db.i 
'tlb4 
H65 
4366 
4361 
H68 
436'J 
H7U 
Hll 
't372 
't37J 
HH 
4315 
4376 
4311 
"318 
4379 
H80 
't381 
Hiil 
HIH 
Hti4 
4385 
't3ti6 
Hiil 
"3118 
43119 
4390 
H91 
'd9l 
H'H 
439't 
4395 
4H6 
H'Jl 
4398 
4399 
·HOO 
't'tO 1 
HOL 
HOl 
HOit 
't'tU!> 
H06 
H01 
'tit 0 8 
H09 
'tUO 
4Hl 
4412 
HH 

=1105 141A 
=1101 A21708 
=110A f6060009Ff 
=170f 1405 
=1111 50 
=1112 E829H 
=1115 58 

=1116 llAOEC708 
=l 11A D2E8 
=111(. A22008 
=lllf OCOI 
=1721 C3 

=1722 E845f0 
=1725 BOFF 
=1121 A20009 

= 

= 
= 
=172A A2Fd08 

=1720 E8ti!>EE 
= 
=1130 A01509 < 
=1133 3A061309 

=1731 7216 

=1739 E8ADfE 
=113C 75F2 
= 

=113E A01509 
= 

=1Hl .3C80 
=lHJ 7532 
=H't5 E801f0 

1721 

1716 

2Jlt 

076A 

05E!l 

lHF 

l 5E9 
1130 

1111 
14119 

JZ RHlJB 
HOV ()lil_CtH ,AL 
rEST RMF,OFF1t 
JZ Cli'.:CK_NPRIOX 

PUSfl AX 
CALL flushx 
POP AX 

CHECK_NPU OX: 
HOV CL,PH'ISHF 
SHR AL,CL 
•OV 11ult_sec,al 
OR AL 1 1 

REfllfH RH 

;~fTUR~ ~!rH l ~LG~ SLI 1 C ~L~6 ~ESET 
;Dli_CNT = ~L & -PHY~~K 
;PU\0 fUNCTiuN? 
PW 

if-LUSH BLl1CK.iil~/llt6LOCK1 ·4G 
iBUffERS FJR O~IVE 

;AL = ~ Of CONSECUTIVE PhYSICnL 'ECS 
;save multisector c~unt for r/~ 

;RcTURN WITH c AND z ~LAGS RcSET 

diskread: ;enter here for sequential and random disk reads 
;--------

call tst_inv_fcb 
aov al1true 
aov r11f,al 

;verify fcb has not been flag~ed 
;as inv:ilid 
;read mode flag = 
:true (open$reel) 

PAL.c ea 

COPYR!GHT © 1981. 1982, 1983 
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P. 0. BOX 579 
PACif IC GROVE, CA 93950 tread the next record frou 

;the current fcb SER # ______ _ 
if BflP H 

endlf 

call getfcl> 
dlsk_readO: 

;sets parameters for the re1d 

if RHPM 

end if 

aov al1vrecord 
cap al,rcount 

jb recordok 

;vrt>cord-rcount 
;skip if rcount > vrecord 

if fcb was opened in unlocked mode, check the directory fcb 
to aake sure another process has not allocated a block to 
the fcb since this process opened the fcb 

call test_disk_fcb 
jnz diskreadO 

aov al 1 vrecord 

c•p al,128 
Jnz dtskeof 
call openreel 

;jump back to diskre~dO if dont_close 
ltruet file opened in unlocked mode, 
land access of dir fcb successful 
idont_close set to false 

lnot enough records In extent 
;record count must be 121 
;to continue 
:vrecord = 128? 
lsklP if vrecord<>l28 
;go to neKl extent if so 
;now check for open ok 



...., -
C~/11 ASH86 1.J SOUKCE: uooS.A86 

HH 
441!'> 
4416 
4411 
Hl8 
Hl9 
H20 
H21 
44.ll 
H23 
Hz.\ 
Hl!> 
Hl6 
4421 
44211 
't't29 
4430 
H31 
H.32 
HH 
44H 
44J5 
4436 
4431 
H.38 
4439 
HltO 
't•Hl 
'tHZ 
HH 

't""" 't445 
'tH6 

"""' H411 

"""., 
H50 
4451 
H52 
H53 
't't5" 
H55 
H56 
ftlt51 
H58 
'tlt!>9 
H60 
·H61 
4462 
4463 
H6 4 
446!> 
4466 

=1141l 
=lHU 

=llltf 

:: 

=l 752 
==1754 
"'11!11 
= 

=1159 

= 

=1758 

=115£: 
=1761 
=176't 
=1166 
=1768 
;lJ68 
=116E 
=1111 

=1174 

=1777 

=117A 

=117F 

=1782 
=178S 
=1789 
=1180 
=178F 

=1191 

ll03E 000800 
75.!9 1717 

l::819H 056B 

15()1 1756 
E89lfE l !>E9 
151)1 IBO 

~ 

lUC 1111 

E8tF08 20't0 

E8u2EO 0513 
E8il5FE 1619 
72DE 17H 
7503 11611 
E9F3F2 OA5E 
t:BACH OClA 
E88 lEO 04F't 
E81i>FO 07Fl 

E9A2EE 0619 

E93HO 04AC 

C606000900 

E8C I EF OHJ 

A04AOB 
001l0F600 
8~069F08 
Blt03 
7403 1194 

E920EO 

cmp lret,o 
jnz diskeof 

recordok: 
call index 

if 8HPH 
jnz recordokl 

call test_di sk_fcb 
jnz di:.lcreadO 

end if 
jz diskeof 

recordolcl: 

if BHP 11 
call test_ lock 

endif 
call at ran 
CALL CHfCK_NPRS 
JC RECOROOK2 

JNl H5 
JHP REAO_OEBLOCK 

CALL SHOATA 
call see le 
call rdl>t.tff 

RECORDOK2: 
J•p setfcb 

diskeof: 
j111p set_lretl 
;rel 

: stop at '}vf 

;tcb aodrasses a record to r~a~ 
ierror 2 if r~nding 
;unwritten d~li.J 

;cr~turns l to be corupati~le 
iwith 1.4) 
;<1record=OOOO? 

;jump back to diskreadO if dont_close 
;true, file opened in unl3cked mode, 
iand access of dtr fc~ suc~Pssful 

;record h~s been <tllocat~d, read it 

;check if record lockao by another 

:arecord now a disK address 

COPYRiGHT © 1981. 1982, 1983 
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ilo proper track 0 sector 
;to d111a address 

;replace p3rameter 

Hr et 

P. 0. BOX 579 
PACIFIC GROVE, 1.,A 9D50 

SER.# ______ _ 

dtskwrite: :enter here for sequential and random dtsk writes 

·---------
•ov r•f,false 

call checkwrite 

mov al 1 1nfo_fcb•modnum 
rel alt 11 not al 
test xfcb_read_only 1 al 
MOV aht 3 
jz S•.5 

J111p_set_ciret: 
J•p set_aret 

iread moae flag 
;write record to currently 
;selected file 
;in case ~rite protected 

;read/only error if Kfcb_read_only true 
:xfcu_read_only true if file is 
;password protected in write mode 
;and password was not supplied 
;when the file was open~d. 



CP/H AS"86 1.1 SOURCE: UOOS.~d6 

H61 
4'168 
Ht..9 
HTO 
Hll 
HTl 
H/3 
HH 
H15 
'lH6 
H71 
"418 
'tit 19 
HBO 
Hill 
H8l 
H83 
't't8't 
4485 
H86 
't'ttll 
H88 
H89 
4490 
"491 
H92 
H93 
4't9't 
't't95 
H96 
't't91 
449B 
't't99 
4500 
4501 
'tSOZ 
't503 
't5H 
'tSOS 
4506 
4501 
45011 
4509 
4510 
4511 
4512 
't513 
'tSH 
't515 
4516 
4511 
'tS 111 
4519 

=1194 f6069EOB40 
=1799 75F6 

=1196 BB3COR 
=119c E8'.1Atf 

=17 Al- EBCHF 
•11A4 E81!>05 
=17A7 EBHfE 
=17AA AOl 509 
=17AO 3C80 

=l1Af 7208 
=1161 E895FC 
=11B't f606000BfF 
•1769 HOl 
•llflB Cl 
= 

=t lBC C606FB08ff 

=17Cl E:88 908 

= 
=11C4 EBA HO 
=11C1 HO't 
=11(9 6100 

=11C6 E651 
= 

=17CO E819FE 

=1700 75F2 
= 

=1102 E869EO 

1791 

073J 

076 \ 
1CC4 
O~EO 

llBC 
1H9 

HBC 

2040 

0566 
llCD 

181E 

15E9 

llC't 

0531: 

le st high_ext 1 40h 
jnz jmp_set_aret 

mov bx 1 offset tnfo_f ct> 
call ckrofile 

call tst_tnv_f cb 
cal 1 UiJdiite_st:1mp 
call getfco 
mov al1vrecord 
Cll J> al 1 lslrect1 

jb dsk111rO 
call openreel 
lest lrel,true 
jz dsk111rO 

rel 
dsk111ro: 

if BHPM 
•OV dont_close 1true 

call test_lock 

disk_111ritel: 

end if 
call index 
Jl DISK_WRIJE:l 

•ov cltO 

japs dsk111rl 
disk_write2: 

if 6HPM 
call test _di sk_f cl> 

jnz dtsk_writel 
endif 

not allocated: 
the argument to getblock is the 

;read/only '!rror it tcL o.,ened 
;1n read/~nl~ mode 

;bx= .fcti(O) 

PAGE '.10 

:may be a reid-only file 

•test tor valid fco 
COPYRIGHT© 1981, 1982, 1983 

DIGITAL RESEARCH 
ito set l~cal pararo~ters P. 0. BOX 579 

PACIFIC GROVE, CA 93950 
ivrecord-ILB 
iskip if vrecord > lstrec 
ivrecord = 126~ cannot open 
;next el(tent 

SER.#-------

itry to open nel(t e~tent 

• 
;if file is opened unlocked, 

verify record is not loclea 
; by another process 

imarked as normal write 
ioperation for •rbuff 

;jump back to disk_writel if 
idont_close is tru~. file ~as opened 
iin unlocked mode, and ~ccess of 
idir fcb was successful 

startin1 
position for the disk search, and should be 
the last alloc<1led block for tht s file, or 
the value 0 if no space has been allocated 

call dmposi tton 



- ..... 
CP/K ASH86 1.1 SOURCE: eoos.AJ6 P~Gt 'H 

'<520 
't5Ll =110'> A21109 
't!l22 =1108 33C9 
't5l3 =17DA OACO 
't5l't =l 10C HOB 
't'>H 
"526 =110l: 81\CB 
'<527 =17EO H 
4!>211 =11El E87HD 
"52'J :J 7E4 88CB 
'<530 : 

4531 
4532 =17E6 t82~FI\ 
4'>33 
45H =17E9 OB!>S 
'\53!> =17E6 7505 
4536 
45~7 = 17ED 8002 
't'>)8 =17Ef E98CEC 
453" 
4HO = 
't541 
45'"2 =11F2 C60Hl08FF 
45H 
"'5H 
450 =11F7 89IE1709 
4546 
45"7 =11f8 8803 
45't8 =17FO t:8CCF1 
't5't'J 
4550 
't5H =1800 BBHOB 
't552 =1803 803El20900 
't553 =1801:1 AOll09 
't5H = 18 Oii B'tOO 
't 55 '> =1800 H05 
't556 
't551 =180f 03) 8 
't5'> II =1811 8817 
't559 =1813 l:B07 
't.56 0 
't561 =1815 0308 
't562 =1811 0308 
't5U =11:119 8911 
't56't :1818 't3 
't565 
't566 =181C 8102 
't567 = 
't568 
't56'J =181E 880EOE09 
't!i70 =11122 EBEHC 
't571 
't572 =1825 803E7A0818 

l 7E6 

055:> 

l.20F 

aov d111lnic 1 al 
xor CK1CK 
or alt<tl 
Jz napblock 

nopblock: 

llOV cl1ill 
dee ex 
call getdm 
lllOV CXtbX 

call gett>lock 

or bx 1bx 
17F2 jnz blockok 

llOV al12 
04AE jmp set_lret 

blockok: 

if RllP 11 

end if 

09CC 

1815 

181C 
<> llocwd: 

aov co11p_fcb_cks 1true 

11011 arecord,l>J< 

11011 dx,bx 
call ua_setup 

11011 bx,offset info_fcb+dskmap 
c11p single,O 
11ov al1d111tnx 
11011 ah,O 
Jz 11lloc•d 

:idd bx,ax 
llOV [bxJ1dl 
jmps dskwru 

add l>x,ax 
add l>x,al< 
aov [bxJ,dx 
i11c l>x 

; s.:sve for lat~r 

:may use ~lock zaro 

;skip if no previous Dlacc 
;prdvious ~lock exists at ~ 

;previous olock Y to bx 
i cx=prev block.~ 

:ex = 01 or previous ~lack # 
lblock ~ to bJ< 
;arrive with bloc~I or l&ro 

:cannot find.block to allac~te 

:lret=2 

imust recompute fcb checksum 

;bx contains allocat~d hlack 5 

;place unallocated black in 
; list for pre reJd chPck 

iblock number in dK preser~ed 

;bx=.fcb(diskruap) 
:set flags for single byte dm 
;recall dm indeic 

;skip if allocatin~ ~ord 
:allocatin~ a byte Villue 

;single byte alloc 
:to continue 

iallocate a word value 
;bx=.fcbCdmtnx*Z> 
:double 111d 

dskwru: ;disk write to previously unallocated bloc~ 
mov cl,2 imarked as unallocated 111rite 

----------······~· ....... - -·--
CO?('. CHT ~;i 19£1.198:~. B83 
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dskwrJ: :continue the write operation of no allocation error 
;c = 0 if normal write 1 Z ff to pr~v unalloc block 

aov wflag 1 cl isave the 111rite flag 
0513 call atran iarecord set 

oJi skwrlO: 
cap fx_lntrn,fxi40 icheck random .. ith 0 fill 



LPIH ASH86 1.1 SrJURCE: bOOS.Ad6 

't57J 
"5 7't 
't575 
't516 
4577 
"578 
't57'J 
4580 
't51H 
't5112 
't5113 
"511.\ 
45115 
't586 
't581 
't51111 
't589 
't590 
't)'}l 
't592 
't59J 
It) 'J't 
't5'J5 
4596 
't597 
't598 
"599 
't600 
4601 
't602 
't60J 
-'t60.\ 
't605 
4606 
't601 
4608 
't609 
't610 
't611 
't612 
't611 
46H 
't615 
't616 
't611 
"'618 
't619 
't620 
't621 
't622 
1623 
-'t62.\ 
't6.25 

=18211 1570 

=lt12C 803EOE0902 
=1831 1569 

=1833 i..6060E0900 
=1838 ff361709 
=183C AOC808 
=183F FECO 
=1841 32E't 
=1843 50 
= ltl 44 86C 4 
=ld46 01E8 
=lti'tll 8BC8 

=180 863EB.208 
=lll4t: 83EFOC 

=l1J51 8ernoc 
=11154 83700COO 
=1858 75F7 
= 
=rn5A C605FF 
=1850 8B100A 
=1860 893E2009 
=1864 8ClE1E09 
=1868 32CO 
=186A F3AA 

=186C 8AOEBS08 
=1870 t8!Hfl 
=1813 Atlll09 
=1876 6102 

=1878 A31709 
=llilii 51 
=187C E81Htf 
=1871:- E812EC 
=tll8L 59 
=1883 E862EF 
=1886 All709 
=1889 58 
=188A 53 
=11188 03C3 
=1880 8 Al EBB oa 
=1891 2208 
=1893 8100 
=1895 75Et 

-

Id9C 

J 89C 

1851 

OA08 

0853 
0 4F 't 

07Ell 

1878 

FILLOO: 

FILL2: 

jnz dskwll 

this Is random ~rite with Zdro fill 

c:iip .,.flag,2 
jnz dskwll 

och~ck for new dllocation 
>old alloc:.tion 

new alloction for random ~ith zero fill 

COPYRIGHT© 1981. 1982, 1983 
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M[Jll WFLAu,o 
PUSH arecord 
1'011 AltP11YHSK 
INC Al 
XOR AH,AH 
PUSH AX 
xchg al,<th 
shr axil 
•ov cx,ax 

KOV dltlllR_dCBA 
SI.I) ditll 

80V ditll[di] 
cmp word ptr 12[diJ 1 0 
JNZ FILLOO 

HOii b[diJtOffh 
•ov dltlD[dll 
11ov c1.1r_dm<1 1dl 
•ov c1.1r_dma_seg,ds 
XOR Al,Al 
REP srns AL 

11011 cl,blk11sk 
call 1.1a_preread 
K{)ll ax 9 ARECDRD1 
HOV Clt2 

K!Jll ARECilRO,.-ix 
PUSH ex 
C<tll discard_data 
CALL SEEK 
POP ex 
CALL WRBUFF 
1rnv illCJ AR ECORD 
POP bx 
PUSH bx 
ADO ax,bx 
KOV bl,6LKKSK 
AN[) bl,al 
1'DV CL,O 
JNZ Flll2 

iREStT W~Irf FLAG 
;SAVE AHCORD 

; A )( = P Ii Y '4 SK + 1 

; ti mes 12 'l 
;ex = * OF BYTES TN PHY R~CORO 

icheck if last bcb 
;ox = OLDEST DIRtCTORY 8Cd 

;BCBCO) = OFFH, OISC~RO BC~ 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

;ZERO PHYSICAL RtCJRO BUFFER 

iset high water mark for 
; pre read check 

;SET WRIJE FLAG 

iARECOR!l ARECORO + PHYMSK t 1 

:ENO OF oLOCK? 

iNO 



LP/II ASM66 1.1 SOURCE: UOOS.~86 

46l6 
'tb2/ 
't6l8 
4629 
't6.i0 
'tbH 
'e6J2 
46jj 
46H 
4635 
46.i6 
o\631 
4638 
't6H 
4640 
't6'tl 
4642 
4643 
't6H 
't6't) 
't 646 
't6H 
't648 
46't CJ 
4650 
4651 
4652 
"t6!>3 
't654 
4655 
't656 
4651 
't658 
4659 
4660 
't661 
4662 
4663 
4664 
4665 
46b6 
4661 
4668 
't669 
4670 
't611 
4612 
4613 
't6H 
4675 
4616 
4611 
4678 

=Ul91 58 
=lll91l df061709 

=lt19C EB UFO 
=189F 7229 
=18Al 1507 
=18AJ li402 
=18A5 E80lfl 
=18A8 tB20 

:t8AA E860f3 
"18AO t8HEC 
;1880 EOAOEF 
:tlJR3 8AOE2208 
=ld87 E8HF1 
=l8RA 8AOE OE 09 

=18Bc &03E2Z0800 
=18C3 7402 
=18C5 8100 

=18C7 E81EEF 
= 

=18CA AOH09 
=UICD 881309 
=1600 3A07 
=1802 1220 

=1804 8807 
=1B06 fE07 

=11108 F6069E0800 

=1800 7410 

=18Df 8AZE6808 
=l8E3 8AC!J 
=111E5 f6i>l 
=18E7 fEC5 
=.18E9 22Cl 
=18E8 02C5 

1619 
1 elf .. 
184" 

OiH9 
l 8CA 

OCIA 
04F't 
oas:; 

{)AOd 

tee 1 

07E8 

18F4 

18EF 

!'OP ax 
POP l\RcCLlRO 

oskwlt: 
CALL CHECK_NPRS 
JC OONT_llH TE 

JNZ iolRIH 
HOV Alt. 2 
CALL DEBLOCK_OTA 
JMPS OONJ_Willft: 

lilRITt: 
CALL SEJOAJA 
call seek 
call discard_dlt<1 
111011 cl 9 blk_off 
call ua_prel'ead 
llOV CL,WFLAG 

c111p blk_off,O 
JZ WRHEO 

MOii CL,O 
WRITEO: 

call wl'buff 

DONT_WRIJE: 
aov al,vrecol'd 
110 II bx,offset rcount 
CllP daCbxl 
jb dsk111r2 

111011 [bxl1 al 
inc b[bxl 

if BllPM 
:•••• PATCH 04108/83 
: disabling extent ion of recent 
; .... 
; 
:•*•• 
: ..... 

OLD COOE · 
test h1gh_ext 1 80h 

NEW CODE 
test high_ext,OOh 

EN'> !JF PUCH 
jz writel 

for unlocked file 

ito proper file position 

iset hiyh w3ter m<Jrk for 
; prere<Jd checK 
;Ccl=2 it new block,O if not) 
;set wfld~ to zero if blk_off 
:does not specify 1st l'ecord of 
inew block 

:wl'itten to disk 
:increment l'ecord count 
;tf !'count <= vrecord COPYRGHT © 1981, 1982.1983 

OIGiT Al RESEARCH 
P. 0. BOX 579 

ivl'ecol'd-rcount PAClf iC GROVE, ... A 93950 
:rcount <= 11record 

SER #---·-------

to block size for unlocked fil~s 

rcount " vrecord & c- blk~sk) • blkmsk • 1 

•011 ch1blkmsk 
llOV cl, ch 
llO l cl 
inc ch 
cind <al1cl 
<tdd cil 1 ch 



CP/M ASM86 t.1 SDURCE: ROOS.Ad6 

=IaEO 881)1 
't61'J 
'\6110 
't6at 
't6112 
't61l3 
't6H 
4685 
't6li6 
't681 
't6tl8 
't689 
't6\IO 
4691 
't6n 
't693 
't6'H 
't695 
't6')6 
't6'H 
4698 
4699 
HOO 
4701 
HOZ 
"703 
HO't 
4705 
"706 
"101 
4708 
009 
HlO 
Hll 
"112 
Hll 
'tll't = 
41 l!i 
't1l6 
"111 
Hl8 
"719 
't120 
'tlll 
H22 
HZ3 
HH 
H2!i 
H26 
HH 
"128 
't729 
't130 
"131 

=ltlEf C6060E0902 

=lBf't 803E0c0902 
"'lllF9 1517 
"'18FB 80264A087F 

=1900 F61l69E0860 
;J905 H08 
=1901 8A07 
=1909 A2"80B 
=190C E8BFFA 
=l'JOF E8EBFC 

=1912 EB3HE 
= l'H!i 24't0 
= 1917 751)8 
=1919 BOOF'tO 
=191C 8026U087f 

-=1921 E9F5EC 

; 

=192~ IHl>A 
=1926 03DA 

=l'l211 ilAOF 
=I92A 32ED 
=192C 88ilA 
=1921: llA610C 
=1931 OlE8 
=1933 25800F 
=1930 03C8 

1912 

1912 

139E 
l SFA 

0146 

1921 

0619 

mo v ( tn J, ,1 l 

enolf 

;mark as record count 
: incranientad 

i'AGt 94 

Cllp ,,.f}agtl 
jnz nou1>date 

;wflag=2 if ne~ Clock or na~ record I 

and info_fcb•modnum,not fwfmsk 

if BHPH 
test hign_e.:t1iiOn 
Jz dskwr2a 

11ov altCbxl 
llOV info_fcb•reccntoal 
call close 
call lest_di:.k_fcbl 

dskwr2a: 

endif 

noupdate: 
call getmodnUlll 
and alt'tOh 
jnz dskwr3 

or bCbxJ, 'tOh 

iis file open mode unlocKeJ? 

;restore fcb(rcount) 

;set file write f la~ if reset 

COPYiMHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

and tnfo_fcb•modnum,not fNfm~k ;reset fcb write flag to ensJrd 
:t3• gets reset by the close function 

dskwr3: 
Jmp 

co111pute_rr: 

setfcb ;replace parameters 
;re t 

;compute random record position for getfilesize/setrando~ 
:----------

entry; 8X = offset of fcb 
DX = index into fcb to pick recorj no. from 

exit: AL1CX = random record number 
BX = offset of fcb 

xchg bx 9 dx 
add bx1dx 

111011 cl 1Cb1d 
xor ch1ch 
aov bx,dx 
•ov ah,extnu111(bxJ 
shr axil 
and ax, Of80h 
add cx 1 ax 

;dx=.buf(dptr) or .fco(O}, 
;bx=.f(nxtrec/reccnt) 
;pick up record no. 
icx = 0000 0000 ?rrr rrrr 

;cx 000? eece errrr rrrr 



LP/H ASH86 t.t SOURCE; tiOOS.Atl6 

H32 
H.H 
HH 
't135 
H36 
HJJ 
H311 
HJ'J 
H40 
HH 
HH 
HH 
HH 
4H5 
'tH6 
47H 
4H8 
4749 
H5U 
't151 
4152 
't15] 

HH 
"755 
4156 
H57 
H58 
4159 
't160 
4161 
H6l 
4761 
4164 
4765 
4166 
H61 
068 
4169 
4110 
4711 
Hll 
'tll3 
47H 
H75 
H76 
4777 
4178 
't 779 
080 
't181 
4782 
"7il1 
4184 

=1918 BAH OE 
=1938 l4JF 
:1930 8410 
"'193f f6H 
=1941 02E8 

=1943 fiOOD 
=1945 12C4 
=1947 C3 

= 

=l'H8 885008 
=194d JA470275fl 
=1950 3ROF 
=1952 C3 

= 

=l'l53 8AC8 

=1955 8009 
=1957 EBCFEA 
= 
=l95A OBOB 
=195C H3C 
=195E 43B 
=1960 891EA608 
=1964 4343 
=1966 891EA808 
=196A 83C304 
=1960 88F3 
=196f BFAC08 
=1972 B90CDO 
:1915 F3A' 
=1977 8BHAC08 
=1978 BFS808 
=l 91E 891100 
=1981 f3H 
=1983 BAO EC 708 
=l'J87 03268808 
= 

1947 

0429 

199A 

mov al 1 rnodnum[ t"' J ; al l<XID:n mmn;m 
and .il,3fh 
..... ., ah,16 
mul ah i u )( 0000 OC111 .. 1 .nmm:u 001)0 
add ch, al 

icx tim ru:n e~ef.! ~rt"r rrrr 
110 v 4110 
adc al,ah ; ill 0000 0 ?m.n 

retl9: rel 

compare_rr: ;cowp3re iir to fc~ random records 
;----------

entry: AL,CX = Jirectory random record ~ 
exit: L flag set 

BX= .fcb(rndrec) 

mov bx,off set info_f cb•ranr~c 
c1111> al,2CbxJI jne retl9 
cap C11tC!>xJ 
ret 

selectdisk: 
;----------

;carry if .fcb(ranrec) > 
i di rectory 

select the disk drive given in AL, and fill 
the base addresses curtrka - alloca 1 then fill 
the values of the Jtsk parameter block 
entry: AL = disk to ~elect 
exit: C flag set if no error 

11ov cl,al 

•ov al,io_selosk 
call xiosif 

or bxtbx 
Jz ret~ 
inc bx I inc bx 
11ov cdr11axa.bx 
inc bxl inc bx 
11ov drvlbla,bx 
add bx,'t 
aov st,bx 
~av dl,OfFSEJ OPuAOOR 
•ov cx,addlist 
rep movsb 
11ov si,dpbaddr 
•ov di,offset sectpt 
11ov cx,dpbltst 
rep novsb 
•ov cl,physhf 
shl sectpt,cl 

;current disk# to cl 
;lsb of dl = 0 if not yet 
Hog1,;ed in 
ibx filled by c<1ll 
;bx = 0000 if error, 
;otherwise disk head~rs 
irz - carry flag reset 

imedia f l~g = drv ltl • l 
;1sn_add = drvlbl • 2 

;dx= source tor move, bx=1~st 

ia<ldlist fi I led 
;now fill the atsk 
;parameter block 
;bx is destination 

:data filled 
;convert # sectors Per track 
; from physic~! to logical 
;set single/double map mo1e 

CoPYH:GHT <D 1981.1982. 1983 
DIGI l AL RESEi\RCH 

P.O. BOX 5H 
PACIFIC GROVE, ... A 93350 

SER.# ______ _ 



CP/K ASK86 l.t SGURCI:: BOOS.A36 

Oll!> 
Hiib 
'tl81 
"1118 
Htt9 
't790 
'tl'H 
092 
'tl93 

"l'J" 
095 
H'J6 
H'Jl 
098 
H'J9 
"800 
4801 
<\1102 
't803 
'e80't 
<\805 
"806 
't80l 
't808 
"809 
'e810 
'e8ll 
Ull 
't813 
't8H 
't8H 
't816 
4817 
41:118 
'e819 
't8l0 
't8ll 
't8l2 
't823 
482't 
't825 
't826 
48Ll 
4111211 
't829 
48JO 
'tll31 
'*832 
't8H 
't8H 
"835 
't836 
't83l 

=I 9 eu 
;:l<J81: 
=1990 

=1992 

=1"194 
=1996 
=1999 

=199A 

=1998 

=1991: 
=l'JAl 
=19A5 
=19A8 

•19A9 
=l'JAC 
=19AO 
=19Af 
=l'JBl 

•1982 

=1986 
=1989 
=1980 
=19AF 
=19C3 

= 

=19C4 
= 
=19C8 

=l'JCB 

A06E08 
OACO 
H02 

8001 

FEC8 
A21209 
F9 

C3 

A21609 

A2A008 
681S0808 
t812EO 
H 

E8A7ff 
58 
1319 
FE1:8 
C3 

118167F08 

A07F06 
3A06AOOB 
1505 
FEC07"05 
C3 

3Cl07203 

E9A8EA 

ESCO FF 

19H 

071A 

1953 

19C8 

19C4 
19( 8 

19C8 

0473 

199tl 

mov al,byte ptr ~dx1ll+l 
or al, al 
jz retselect 

mov al1l 
rctselect: 

dee al 

;ldr~est ~lloc~tian nu~~er 

:it high order of m~•dll not 
izero then use double Jis~ mJp 

;true if single disk mup ~ode 

P~Gf 96 

mov single,al 
stc ;select <Jisk function ok ---------------1 

ret4: 
ret 

disk_select: 
:-----------

entry: Al = disk to select 
exit: l flag set if drive logged in 

11011 adrlve,al 
disk_selectl: 

•ov curdsk,al 
•011 dx 1 dlog 
call lesl_vector 
Push dx :dl = 1 if drive loqaed 

;save it for test below, 
:send to se l d sk 

call selectdisk 
pop bx :recall dlog vector 
Jnc selectO :carry set if :>elect uk 
dee bl :ts the disk log-Jed in? 
ret 

;----------
entry: OL = drtve to select CO-f) 

•011 seldsk 9 dl 

curselect: 
;---------

•011 al1seldsk 
c•t> al 1 curdsk 
jne select 

inc all jz selectO 
ret19a: ret 

;don't select if seldsk 

ill 

curdsk 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

SELECT: ;select disk in info_fcb for subsequent input or output ops 
;------

C•t> al 9 16 I jb selO 
selecto: 

J•P selerror 
selO: 

call disk_select 



- - -
L~/M ASMll6 1.1 SOURCE: BOOS.AU6 P~GL 97 

•11311 
't8H =19Ct: 74F3 
't840 
41141 =1900 E8BAF3 
't8't2 
't8H = 190;) ii60!)08 
•OH =1906 E83HO 
"8't 5 = 
't8't6 
UH =1909 AOC't08 
•11.\8 =190C 0000 
't8"9 =190E 7206 
"850 =19EO 680008 
't851 =19E3 E8HED 
.\852 
"85J = 
U:i.\ 
't855 
't856 =19E6 C3 
"11!>1 
't858 
't859 
.\1160 =19E1 32CO 
't861 =l 9E9 A29E08 
"862 =l'JEC A29F08 
"863 =19EF E821 
'tll6't 
•865 
•866 
"861 =l9Fl 891FBO 
o\868 =19F't 88"308 
't869 =19Fl 8A07 
"870 =19F9 22C5 
o\811 =19FB A29F08 
't8ll =19Ff ZOOF 
't873 =lAOO 't3 
't8H =lAOl BA07 
4875 •1A03 22Cl 
•816 =1A05 3A07 
"871 =IAOl 8801 
't878 =1A09 li06 0 
4619 =1A06 7505 
48li0 =1AOO 8A"1 Oft 
"861 =lAlO .HEO 
•11112 
•883 =1Al2 A29E08 
't8dft =1At5 E83FEO 
"11115 
't886 =1A18 C6060F08FF 
"887 =lAlO A03COO 
0811 =1A20 A20R08 
.\889 =1A23 2'tlF 
4890 =1A25 fEC8 

HCJ 

0050 

010~ 

19E6 

OlOA 

if q11p14 

select2: 

end if 

jz retl9a 

call initlaliLe 

•OV bKtOff set dlUJ 
call setcdisk 

aov dl1byte ptr chksiz+l 
rel al1 l 
jb select2 

•ov bKtoffset rlo1 
call setcdisk 

ret 

reselectx: 
;---------

xor altal 
aov hlgh_ext1 al 
aov xfcb_read_only 1 al 

1~18 japs reselect! 

reselect: 
;--------

aov cx1807fh 
•ov bx 1 offset info_fcb+fl 
aov al.CbK] 
and al,ch 
•OV xfcb_read_only 1 al 
and [bx],cl 
inc b11 
•ov al 1 Cbxl 
and <tltcl 
cap al,Cb11J 
•ov Cbxl 1 al 
aov al,60h 

1Al2 jnz reselectO 
llOV al,4Cbx] 
<ind al,OeOh 

reselectO: 
•ov hfgh_'!xt,al 

0751 call clr_eKt 

irz 
;return if ~it is sP.t 
:ais~ r'ot lJ~G~J in, 
~s~t bit and lAiti~liz• 

;if high order bit of chksua 
ivector is zero, then drl~e 
i ls removeabl e 

;rlog=set_cdisk{rlog) 

COPYRiCHT fJ 1981. 1982. 1983 
DIG1 lAL RESEARCH 

ich = 80h1 cl = 1th 

ilf fcb(l) & 80h 
;then xfcb_read_only 80h 
;else xfcb_read_only OOh 
;fcb(7) = fcb(l) & 7fh 

;fcb(ll) = fcb(H) r. 7fh 

a f f cb( B > f. ll Oh 
; then hi ,Jh_ex t 60h 

P. 0. BOX 579 
PACIFIC GROVE, 1-A 93950 

ielse hlwh_ext fcbCll) I: eOh 

reselect!: ;check current 
•ov resel.true 
•ov al,info_fcb 

fcb to see if reselection necessdry 
;mark possible reselect 
;drive select code 

•ov fcbdsk,al 
aAd altOOOlllllb 
dee al 

:savt:: drive 
inon zero is auto drive select 
;drlve cod~ normalized to 



't8'H 
't8'JZ 
't893 
48'.llt 
't895 
't896 
48'.11 
't 8'.18 
4899 
't9UO 
4901 
HOl 
lt9UJ 
't904 
005 
4906 
4901 
008 
4909 
o\910 
o\911 
"91Z 
4913 
OH 
"915 
o\'H6 
't911 
-4918 
4919 
't'JlO 
4921 
't9Ll 
lt921 
lt<Jllt 
025 
"926 
't9l1 
't9L8 
lt9H 
"930 
't9Jl 
o\93Z 
't933 
49H 
4935 
't936 
't9H 
'*938 
't9H 
't9't0 
't9H 
't94Z 
't9'tJ 

= 
=IA21 
=1A29 
=IAZB 

=IA2E 

=IA31 
=IA34 

=1A37 
=1A3A 
=1A3C 

=1441 

= 

= 

=lAH 
=J4't6 
=1444 
=1A4C 
=144E 
"'1A52 

=IAH 
=1A56 
=1A5A 
=1A5C 
=1A5f 
=1463 

=1A65 
;JA69 
=1A60 
=1A6f 
=1412 

=1Al't 

o=l.1\71 

=1A79 
=1470 

3CFF 
H03 
AZ7F08 

E885fF 

408008 
A23COB 

E861EO 
7505 
C6061008FO 

E8:lCOO 

32CO 
86060EOC 
ll'tCO 
7418 
8P.1E0808 
UOlO 

FEC8 
01E3731F 
5053 
E83CFF 
881ElH08 
1181 F 

OB'>dHOE 
F6't704fF 
7505 
885F OC 
EBFI 

1:80900 

5858 

04C07507 
E936FF 

..... 

1986 

071\1 
1 AH 

1480 

1AC9 

1A79 

1998 

lAH 

lAH 

1A65 

1A80 

lAH 
1')::I6 

cmp al,Offh 
jz noselect 

111ov seldsk 1 <ll 
noselect: 

call curselect 

mov al 1 usrcode 
11ov info_fcb 1 al 

noselecto: 
CALL TST_LOG_FXS 
JNZ noselectl 

llOV rd_dir_flag,OfOh 
noselectl: 

call check_media 
iJaps check_all_media 

check_all_~edla: 

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

;o ••• '101 or 25~ 

iauto seldr.t fun~tion, 

;s<1ve seldsi<: 

;set user code 
; o ••• 31 

i yes - must re<la airactorv to 

;chk media chan1e on current disk 
;chk mtdia change on othar disks 

Jhis routine checks all logged-in drives for 

chk_aml: 

chk_am2: 

chk_am3: 

chk_am~: 

chk_am5: 

a set OPH 111edia flag and pending buffers. lt reads 
the directory for lhesa drives to verify the media 
nas not changed. If the media has ch~nged the arive 
gels reset (but not relowged-in>. 

1tor al1al 
•chg aedla_flag,al 
test al,al 
jz ret20 
11ov bx, dlo11 
illOV alt16 

dee al 
shl bx1ll jnc chk_am5 

?ush a1tl push b1t 
call dlsk_select 
111ov bx, dat_bcba 
aov bx,Cbxl 

or b1t,bxl jz chk_am't 
test byte ptr 4CbxJ,Offh 
jnz chk_am3 

11ov bx 1 12(bxj 
jmps chk_am2 

call check_media 

pop bxl pop ax 

or al,all jnz chk_aml 
jm1> curselect 

;reset see media flag 
:was SCd 11edia flag set 
; no 
;test logged-in drives onlv 

;is drive log9ed-in 
i yes 
;get Dl'h 

;end of bco list? 
; no - is buffer pending 
: yes 
;get next bcb 

;write pending, chk media chanqe 

COPYR!GUT © 1981, 1982, 1983 
DIGIT AL RESEARCH 

P. 0. BOX 579 
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SER.#-------



-
CP/N ASM86 1.1 S~URCE: BOOS.A86 

't'H't 
"94 5 ::: 

4'H6 
't9H =JASO 88lEA808 
49U =l-48't 32CO 
't9 't9 =1A86 86H01 
't950 =1A89 OACO 
49!>1 "'1A88 1HC 
't952 = 
't95i =1A80 E8CEIED 
't954 =1A90 c8t9EC 
't955 =1A93 FF368F08 
4956 
49H =1A91 8100 
"958 =1 A99 E888Fl 
't959 =1A9C 32CO 
't960 =1A9E 86062108 
4961 =1AA2 84CO 
496l =lAA't HU 
't963 =1AA6 803E 1 A0821 
't'.164 =1AA8 Hl8 
't965 =lAAO A01609 
4966 =lABO 3A061F08 
4961 =1 AB4 750F 
"o968 •1AB6 8F068F08 
't969 =IABA E81HO 
4910 =lABO E9F6EC 
4911 
't912 :IACO E8CAEC 
4913 =1AC3 121)2 
't9H 
4915 =1AC5 8F068F08 
4976 =1AC9 C3 
't9H 
4978 
4979 
4980 =lACA 8108 
4981 
4982 
49U3 = 
't9U4' 
4985 
49116 =lACC 883!.85 08 
"o981 =lAOO BFC908 
4988 =1"03 IE 
't989 =1AD4 8El E8708 
't990 •1A08 32EO 
091 =tAOA F3A4 
4992 =lAOC lf 
"o99l =!ADO C3 
41994 
4995 = 
't996 

check_media: ;chk medid if QPil medi.:1 fli.1'.l set 
;-----------

111ov bx 1 drvlbla 
xor al,al 
xchg 1Cbxl 1 al 
or al,al 

l><C9 JZ RET20 

Ob5tl CALL discard_dlr 
077C CALL SETc~OOlR 

push dent 
check_Medlal: 

ltOlt CL,f.i!.LSE 
OC?l CALL ROIR 

Kor al,al 
KChg relog,al 
test al,al 

lACO Jz check_aedia~ 
cmp fx_lntrn,fxi48 

1 AC5 Jz check_medial 
•Oii al,adri11e 
cmp al,seldsk 

1AC5 jnz check_medial 
pop dent 

070C call drv_relog 
0786 J•P chk_edt_fxs 

check_11edla2: 
078~ CALL COHPCDR 
1497 Jc check_aedlal 

check_mediaJ: 
pop dent 

ret20: ret 

copy_daa_in_a: 

;-------------
•011 cl,8 

lRESET MLJI~ fLAv 
;was media fldU s~t 
;Ni) 

illIS~A~D DIRECtOKY BUFfE~S 

;READ Dil~CTORY TO TEST fOl ~EDiA 

:CHANGE 
;savp dent Incas~ media h3snt ch~noed 

;reset reloq fla1 

;HAS CHELKS~M ERROR BEFN OcTECrEJ? 
: no 
;is tune# = flush buff er 
; yes 
;is flush to another drive ? 

; yes 
:restore dent 

;HAS OtR HIGH WAJER ~ARK BEEN REACHED 
; no 

:restore dent medi4 has n>l ch4n~ed 

copy_dma_tn: :copy (cl) bytes from user's 

COPYRIGHT© 1981, 1932, 1983 
DIGITAL RESEARCH 

;-----------
entry: Cl = number of bytes to copy 

•011 sl,dma_ofst 
aov dl,offset common_dma 
push ds 
aov ds,dma_seg 
xor ch 1 ch 
rep movs al,al 
pop ds 
ret 

get_dir_•ode: 

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

;dma to common_dma 

P. 0. BOX 579 
PACIFIC GROVE, LA 93950 

SER. # ______ _ 



CP/M ASK86 1.1 SOURCE: BDOS.Ao6 

H'H 
098 
099 
5000 
5001 
5002 
5003 
5004 
5005 
!1006 
5001 
5008 
5009 
5010 
5011 
!>012 
5013 
SOH 
501!t 
5016 
5011 
5018 
5019 
50LO 
5021 
502Z 
50H 
!>OH 
5025 
5026 
5021 
5028 
5029 
SOJO 
5031 
5032 
50H 
!>OH 
5035 
50)6 
5031 
5038 
50J9 
5040 
sou 
5042 
SCH 
50H 
5045 
50U 
50H 
5048 
50•9 

= 
=1 ADE 881EA808 
;:JAE2 8A01 
=IAE't C3 

=1AE5 BB3C08 
=<l1tE8 U01 
=lAEA 50 
=UE8 IJDOFIO 
: 1 AE I: E852f5 
=lAFl 58 
=lAFl A23C 08 
=1AF5 C606000800 
=lAFA 7501 
•IAFC C.3 

=l AFO f82HC 
=1800 881)3 
=1802 83C30C 
=1B05 8A01 
•1801 2'tEO 
=1809 OCOl 
=l li08 C3 

= 
= 
=180(; E889EC 
=l80F 69Hl0 

=lbll 51 
=1813 f80FH 
;J616 Bf3COB 
=1819 AC 
=lBlA 0AC5 
=liHC 8801 
=Id IE H 
=llUf 8108 
=1021 8806 
=IBZJ E88CE9 
=1826 88()6 
=1628 IJBDF 
=l82A 59 
=11128 ZAE'> 

..... 

1043 

lAFO 

0125 

0798 

!1725 

04E2 

PAGt: IOG 

exit: AL "' d ir.,r:torv l.1bel <1at<l byte 

moll bxodrvlbl.:t 
111011 alo[bxJ 
rel 

get_xfcb: ;get xfcb Cs.,arch mode) 
;--------

;return dir lbl ~at~ byt~ in al 

exit: l flag Stlt if no xfcb exists 

COPYRIGHT© 1981. 1982, 1983 
DIGITAL RESEARCH 

BX .xfcb(pNmode) 
flX "' • xfcb(O) 
AL = pwmude • l 

MOV b11 1 offset info_fcb 
/DOV al,[b11l 
push aK 
or bCbxJ,lOh 
call search_e11t 
pop ax 
MOV info_fcb,al 
•ov lret,O 
jni: get_xfcbl 

ret 
get_xfcbl: 

call get_dptra 
•OV dx,bx 
add bxtextnu• 
•ov al1Cbxl 
and al,OeOn 
or dtl 
rel 

init_xfcb: 
;---------

call setcdr 
llOV ClltlOl•h 

init_xfcbO: 

Push ex 
call get_dptra 
MOV st,offset info_f cb 
lodsb 
or al.ch 
11011 Cb11l,al 
inc bx 
aov cl. n 
llOV dx, st 
call •ove 
•ov dlltSi 
laOV bx, di 
PO:> Cll 
sul> ch, ch 

-

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------

;fcb(O) = fcb(O) I IOh 
:~eturns with zero flag iet if 
; xfcb not found 
; restore fcb( 0) 

:zero Iret 

;11fcb not found - al = O, zflaa set 

;get directory pointer 
;DX = .directory_xfcb(O) 

hl = xfcb(extnum) & OeOh t 1 
011fcb found, zero flag reset 

:may have e11tended the directory 
:ch 161 cl = 20 
:ch fc~(O) logical or ~ask 
;cl = zero count 

;does not 1.1se ex 
:xfcb(O) = fcb(O) I ch 

; 11fchC1 •• 11) = f cb( 1 •• 11> 
idx = .fcb(l2) 
;1>11 = .xfcb(l2) 
:cl contains # of re~ainin~ bytes 
;of xfcb to zero 



-
L~/M ASM86 1.1 S'lURCE; dOOS.486 

!»050 
5051 =1820 32CO 
505l =11:!2f fJU 
!»0!>] =1831 C3 
!>OH 
!»055 
!»056 
!>OH =1832 C60H6 08 00 
5058 =1831 8E3COB 
!> 05 'J =llHA BFHOB 
5060 =llBO B'Jl 000 
5061 =1840 f3A4 
!>062 =lt142 E8c01:B 
5063 =18H 8BFH6 
5064 =1M8 BflOOB 
5065 =tU48 890800 
5066 =lJH F3A4 
5061 =1850 32COAA 
5068 =1853 47AA 
506'J =11!55 AC 
!>010 =lt156 4201)08 
5011 =lli59 ESE Jflt 
5012 =lt15C H3F 
!>OH =185E E8E200 
50H =11161 OAC01525 
5015 =1665 BEOD08 
5016 =1868 8A2C 
5071 =1U6A 8A07 
5078 =1U6C 8804 
5019 =186E OACOH28 
50110 =1872 32C52UO 
5081 =1876 H12 
!>082 =1618 E86AFF 
508.i =11H6 1401) 
5084 =1870 A00008 
508!> = 1U80 8807 
5086 =1B8l E891EB 
501H =lt185 7503 
5088 =1887 E883FO 
508'J 
5090 =lll8A E82100 
50'H =tB80 A07A08 
5092 =lli90 3C02142B 
50'J3 =1694 3C09H27 
5094 
5095 = ltl9tl 8407 
50% =lil9A E911E9 
50'J1 
5098 =1690 C.606000800 
5099 =1BA2 E811E6 
5100 =1 t1A5 1500 
5101 =18Al E838FF 
5102 :JUAA 7408 

103f 
1890 
!CH 
168A 

18911 

lli8A 
UE5 
lli8A 

0716 
1884 
ocoo 

181\lt 

138f 
188f 

xor <11,al 
rep stos <11 
rel 

;------------
mov byte ptr xdcnt•l,O 
•ov sl,offset into_fcn 
•ov dl 1 offset sav~_fcb 
lllOV CX1l6 
rep 111ovsb 
call get_dptra 
mov st,bxl Inc sl 
•Ov dl,offset info_fcb•l 
mov cx,11 
rep movsb 
xor al, al I stos al 
inc dilstos al 
lods al 
mov pw_mode,al 
call search_name 
jz chk_pwe2 

chk_pwet: 

pw_error: 

call get_dtba8 
or al,all jnz chk_pwel 

mov sl 9 offset pw_mode 
11ov ch,(si] 
lllOV al,Cbx] 
•ov CstJ,al 
or al, a 11 jz chk_pweZ 
xor al,chl and altOeOh 
jz chk_pwel 
call get_xfcu 
Jz chk_pwel 
mov al 1 pw_mode 
mov (bxl, al 
call nowrite 
jnz chk_pwel 
call wrdtr 

call chk_pwe3 
aov <tl 1 fx_tn trn 
cmp al,fxil51 je ret20a 
cmp al,fxi221 je ret20a 

11ov ah, 7 
0~84 jmp set_aret 

0716 
1684 
1AE5 
1884 

chk_pweZ: 
11ov pw_mode,O 
call nowrite 
jnz chk_pwe3 
call get_xfcb 
jz chk_pwe3 

;disable speci~l s~drche~ 

:save info_fcb 

;info_fcb = dir_xfcb 

ifcb(extnun) : 0 
ifcb(modnun) = 0 
;save password mode 

idoes fcb(ext=0 9 mod=O) exist 
; no 
idoes sfcb exist 
; no 

';CH= xfcb.p~mode 
iAL = sfcb.pwmode 
;pw_mode = sfcu.pwmode 
ils sfcb password mode nonzero 
; yes 
;do password modes match 
; no~ update xfcL 
ierror - no xfcb 

as tune# open or lil'>ke? 

; no 
;password error 

idelete unused xfcb 

;get xfcb 
: it should have been there 

PAGE 101 
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!1103 
!llO'i =JBAC BOOE 3COB10 
>105 :IHBJ t826f6 
!>106 
5101 =lBR<ft 6E6.r. OB 
5108 =I t18 7 ilF3COB 
!>109 =IBBA 891000 
5ll0 :lliBO f3A4 
Hll =liiBF C3 
!>112 
5113 
51H 
!> 11 !> =18CO t816FF 
5116 =18C3 2480 
5111 =IBC5 HFB 
!> 118 :16C7 EBl SFF 
5119 =lBCA HF3 
!>120 
Hll 
!>122 = 
!>123 
51H 
!> 125 = 
H26 =lliCI; H 
51l1 =lBCO 8A2F 
!>I Zit =18Cf OAED 
!1129 =lBOl 75H 
!>130 =180.i 86F3 
!1131 =1805 83C603 
5132 
!>lH =1808 Bl09 
51H 
!1135 =1 BOA AC 
5136 =1808 fEC9 
5H1 =1800 HEO 
!>138 =160F OACO 
!1139 =lBEt HFT 
5HO =lBEJ 3C20 
!>141 =1BE5 HF3 
5Hl 
51.ld 
!>IH =16El BOHO A 
5H5 =IBEA 805103 
5H6 =lbEO BBC908 
!>lH :ll:IFO 8108 
5H8 =1BF2 FD 
51't9 
!>l!>O =lBFJ AC 
5151 =16F'i 32C5 
5152 -=1BF6 3A07 
!>153 :ll:IFB 1501 
!>IH =ldFA H 
5155 =16f6 fEC9 

llOA 

lADt 

168F 
1AE5 
lBRF 

or tnfo_fcb 1 10h 
call deletell 

chk_p1111eJ: 
mov st.offset slv~_fcb 

aov· di,offset infv_fcb 
;nov cxel6 
rep movsb 

ret20a: ret 

chk_pass1o1ord: 
;------------

cmp_p111: 
;------

call get_dir_mode 
and ale80h 
jz ret20a 
call get_xfcb 
Jz r-et20a 

;compare pass1o1ords 

entry: BX = .xfcbC12) 

;delete xfcb 

;restore info_fru 

;al = olr lbl autu byte 

obit 0 On =) pQSS~ords ~cliV~ 

:ul = xfcb p<isswora moda I Olh 
izero set if no ~fcb found 

COPYRIGHT e> 1981, 1982, 1983 
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SER.# ______ _ 

exit: l flag sat if pass1o1ord is valid 

inc bx 
•OV ch,Cbx] 
or chech 

10E7 jnz cmp_p1o12 

Cllp_pwJ: 

•OV sl,l>x 
add sit 3 

•OV Clt9 

lodsb 
dee cl 

lb8f jz ret20a 
or al ,al 

lBOA Jz cmp_p111l 
CIDP ale20h 

!ODA Jz cap_p111l 

cmp_pw2: 

cmp_pw3: 

lea slelOCbxJ 
lea dx,3Cbxl 
111ov bx,offset common_dma 
llOV Clt8 
std 

lods al 
xor altch 
cap al,[bxJ 

lCOl jnz c11p_p1111~ 

Inc bx 
dee cl 

ifco(l]) = xfcb checksuro 

;jump if xfcb(J3) -= 0 
;save bx 
ibec<1use xfcb checksum is zero 
itest for null password 
;null passwords ure all oldnk~ and/or 
izeros that sum to zero 
:any pgssword matches a null oass1o1ord 

;password is all blanks and/or zeros 

;password contains a value other 
;than blank or zero 
ibx .xfcb(l3) 

idx .xfcb(16) 

ilods decrements si 

iexclusive or password byt~ with cks 

;password mismatch 



-
CP/M ASM86 1.1 SOURCE: bDJ5.AS6 

"liiFO 75H 
=IHFF fC 
=lCOO l.3 

"lCOl FC 
=Jl.02 889508 
=IC05 IH08 
=tcot E9EIE8 

"lCOA E8FOFE 

"!COO 53 
"ICOE E8BBFF 
=ICU 58 
=lCll C3 

l!lF 3 

04Ed 

UFO 

1 ace 

-
jnz cmp_p.,.3 
cl d 
rel 

c1np_p._4: 
cld 
nov bx,offset df_pass~ord 
IDOV Cltll 
j11p coll\pare 

chk_xfcb_password: 
;-----------------

extt: BX = .xfcbC12) 

call get_11fcbl 

chk_xfcb_passwordl: 
push bx 
call cmp_pw 
pop bx 
ret 

- - - -
l' :'\.i.Ji: IC 3 

;com~are 11tcu passwor1 to Jdfault pw 
;bx = .default P~t dx = .xf~b password 

;access xfcb in directory Duffer 
;al (xfcb(ext) t eOh) I I 

;bx .xfcb(ex) 
icheck password 

COPYH CHT \'.:) 19P.1 1982. 1983 
lJIGi T.\L HESE,~i~Ci I 

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

SER.#-------

5156 
!>1!>1 
5158 
!>JS'J 
5160 
5161 
5162 
516J 
!>164 
5165 
5166 
!>161 
!>168 
516'J 
5170 
5171 
!>172 
517J 
!>l H 
!>115 
5116 
5117 
!>118 
5179 
!>l80 
!>181 
518.i! 
!>lli3 
5184 
5185 
!>186 
5187 
5188 
5189 
5190 
!>191 
519l 
5l'J3 
5194 
5195 
5196 
!>l'Jl 
5l'J8 
!> 1 'J'J 
5200 
5201 
5202 
!>203 
5204 
!>205 
5206 
5207 
52011 

· set_pw: ;set Password in xfcb 
;------

=IC13 890800 
=1Cl6 801F08 

set_pwO: 
=lCl'J 2AE't 

set_pwl: 
=1Cl8 AC 
=IClC 8805 
=lClE OACO 
:u;20 H06 H?.8 
=1C22 3C20 
=lC?.'t H02 1C28 
=1C26 fEC't 

:;et_pw2: 
:IC28 02E8 
=1C2A 4F 
=lC2li fEC:9 
=1C20 75EC 1crn 
=IC2f OAE 5 
=1C31 1502 1C35 
=1C33 8821 

set_pwl: 
=1C35 H 
=1C36 8108 

set_pw't: 
=1C38 30,rn 
=1C3A H 

entry: BX 
SI 

llOV cx 1 8 
lea dl11l[bxl 

sub ah, <th 

lodsb 
llOV [diltal 
or al,al 
jz set_pw2 
CllP al, 20h 
je set_P•2 

tnc ah 

add ch, al 
dee dl 
dee cl 
jnz set_pwl 
or ah, ch 
jnz set_p1d 

•ov [b11l 1 ah 

inc di 
aov c~,e 

II Or [dlJ,ch 
inc di 

• xf cb0 2) 
.password In common dma area 

;ch O, cl = U 
idi .11fcbC23) 

;zero null passworu flag 

;copy Pass•ord char to xfcG 
;ts password cnar zero1 
; yes 
;is password char bldnk? 
;yes 
;password is not null 

;add pass~ord char to xfcb chksu~ 

;1f (ah I ch) " 0 then pass~ord is null 

;xfcb(ex) = O, zero pass .. ord mode 

:encrypt password chars in xfco 



!) 20 'J 
!>210 =11;35 fEC9 dee cl 
5lll =lCJO 15F9 108 jnz set_pw4 
!>212 "'1C3f 886F01 illOV Hbd.ch H•x + 1 = .xfco(l3) 
5213 = 1 (;112 C3 rel ;ch X f CLI p<;s,,ord ch"cksJ 11 COPYRiGHT e 1981, 1982, 1983 5214 = 
!>215 get_dtba8: ;get password 1.1ooe a<Jdress DIGITAL RESEARCH 
!>216 ;--------- P. 0. BOX 579 5l17 =IC4J 8508 aov ch.a 
!i21 II PACIFIC GROVE, CA 93950 
5219 GET _DTflA: ;Gt:T STHW l\DORcSS Hl SFCB 
5UU = ;-------- SER.# 
!i221 entry: CH offset into stcb 
5222 exit: BX address of off set into sfcb 
!illJ 
!>22-\ =!CO 8003 HOV AL,3 :RH WlTtl AL -= 0 J:F S TA:1P CA~mor 

!>US =11:41 8A268F08 MOV ah,byte ptr dent iBE HADE 
5226 =1C48 80E:403 and ah,dskrask 
!>221 =lCU: 3AC4 CMP Alt AH as LRET = 31 ( SfC!l PfJSHION) 
5228 =1C50 HLB 11.60 JZ RET21A iYES 
5229 =IC52 8!H EAA08 aov bx,b~ffa 
!>230 =1C56 83C360 add bx,96 
!>231 =1C59 llAO 1 'IOV AL.CiUl 
!i232 =IC58 2C21 SUB Alt21H ;DOES OIK fCIH.H Ot:GIN WI r:t 2lH? 
!i2H =11:50 150E 1C60 JNl RET21A ;NO 
!>234 =1C5f 8AC4 '!Oy Alt ah 
5235 =1C61 BlOA IUV CL, 10 
5H6 =1C63 f6E 1 MU L CL ;AL = LR ET HO 
5231 =1C65 FECO INC AL + l 
52J8 =JL67 02C5 AOiJ AL,CH ; + CH 
5lJ9 =1C69 0318 AO) BX,AX ;RETURN WITH BX = STA:4P 40t1R 
!i21t0 =1C61l 32CO xor al.al 
5241 REJ21A: 
!illtl =1C60 C3 REJ 
!>243 
~2H l.l'llRFC6H 
':>20 ;--------
!>246 exit: l flag reset if fcb is first dir fcb of tile 
5241 = CL = preserved 
!>21t8 
5l4'J =1C6E 884808 aov bx, offset info_fcbt-extnulD ;IS HB IN I ST DJ.R FC8 OF FILE? 
)250 =11:71 8AOT lt!lV n.cun 
!i2H =1C73 8A26BC08 mov ah,extmsk 
!>l5l =1C71 f601t l\ot ah 
!>2!>3 =1C19 22C~ al\d alt ah 
~2':>1t =lClS 2HF and al 1 Olfh 
':>25':> =IC70 75EE 1C60 JNl REJ21A ;NO 
!>2!>6 =1C7f F647023F TEST BYTE PTR 2ldXJ,3Flf ns FCBCMOO) = 01 
5251 =1C83 C3 RH ;z fUG RESET IF NOT 
5258 
5259 QSTAHP: 
5260 ;------
!i261 = exit: l fh~ reset it stamp ls requested 



CP/M ASH86 1.1 SOURCE: 80()5.186 

526l 
.)263 
526't =1C8't 
5265 =1C67 
5266 
5267 =1C69 
5268 =1C8C. 
5269 =1C90 
5270 =1C93 
5211 =1C95 
521l. 
5213 
52H 
5215 =1C96 

tee Tff 
15E 't 

E652FE 
22Cl H03 
f9931.:A 
FECO 
C3 

6500 

1C6t 
JC6l> 

1 .AfH: 
1C91 
0716 

-
CALL QDJRFCBl 
JNZ REf21A 

QSTAMPJ: 

stamp): 
;------

call get_dir_mod~ 
and al,cll jz $•5 

JHP NOWRlH 
inc al 
rel 

HOV CH,O 

-

5216 =1C911 E002 1C9C jmps sla•P3 
5271 
5218 
5219 
5280 •1C9A 
521H 
5282 = 
52113 
5281t 
5285 
52b6 =1C9C 
5281 =IC9f 
52118 =tCAl 
52119 
529U =1CA3 
5291 =tCA6 
5292 =1CA8 
5293 =lCAA 
529't =JCAD 
5295 =lCAF 
5296 =lCBl 
5297 =1C83 
52911 =1CB6 
5299 
5300 
5301 = 
H02 
.5303 
.5lU't =1CB9 
5305 =ICBC 
5306 =tCBE 
5301 =lCCl 
5308 =1CC2 
.5309 
5310 
.5311 
.5312 =lCC4 
53H =1CC6 
53H =1CC9 

8504 

f8A6FF 
OACO 
75CA 

BATE:OO 
IHO't 
5352 
f83Et8 
5A58 
HBC 
6104 
E82CE8 
E95HF 

E8C>9EA 
0309 
668104 
50 
EBDF 

8120 
E8C0ff 
75A2 

1C45 

IC60 

04EB 

1C60 

04El 
OCOD 

0725 

1CA3 

1C89 
1C60 

!itamp2: 
;------

HOV CH14 

stamp3: 
;------

entry: l:H = stamp offset 

CALL Gfl_Of6A 
JR u, Al 
JNl rel21a 

STAHP4: 
llOV dx,offset tod 
HOV CL 1 4 
PUSH BXI PUSH DX 
C.ALL COl'IPARE 
POP OXI POP BX 
Jz ret2li1 
llOV CL, 4 
call .ove 
jmp 1111rdir 

S TAHP5: ; HR Ltil S JAHP ENTRY 
:------

entry: (;X = st.amp offset 

:ALL GET _Ol'TRA 
AOll ax.ex 
l'IOV AX 1 0FFSH 
PUSH AX 
J•ps STAMP~ 

update_stit•p: 
;------------

mov cl120h 
call qstitmpl 
jnz ret2la 

r'UNCREf 

:IS fCP IN tST OJR FLl nF File? 
; Nl1 

; ARE RLJUIP.EO ll Ii\ Ull tlPJ I HjS $LT? 
; 110 
: ye5 - VEKiFV 015~ unT d~AO/DNLY 

;return z tl.aa reset 

-

COPYi~iGHT (i) 1981. 1982. 1983 
DIGITAL RESEARCH 

P.O. BC:X 579 
PACIFIC GROVE, 1.oA 93%0 

SER.#-------

;GtT STA~P ADDRESS 

;NON-ZtRU - CAN"J STAMP 

;COMPARE EXISTING STA~P TG NEW STAMP 

;E~UAL - S~IP C~Ll TO ~ROIR 

iis update stamp requested 
on drive 
no 

-



C.P/M ASM86 t.1 SOURCE: cOOS.Ad6 

>315 
5316 =JC.CB 
5311 =lCDO 
!>318 =1C02 
5319 =JC.06 
5320 =ICO'J 
>121 =lCDA 
5322 =lt:OO 
!.i3ll =lCOf 
!132't =ICE2 
5325 =1CE1 
5ll6 =1CE8 
!1321 =JCEC 
5328 =lCH 
!.t3i9 = 
!>330 = 
!.tHl 
!.t3.J2 
:>33] = 
!J33't 
5335 =JC.FO 
!1336 =1CF3 
!1331 =1CF6 
!1338 =JCFB 
5U9 = 
.!Jl'tO = 
!13"1 
!13't2 = 
!.t3't3 = 
!.t3H = 
53't5 = 
!>3't6 = 
53"1 = 
53"8 
!13"9 = 
5350 
.!J351 
5352 = 
!.t.353 
!.t35't 
5355 
!>]!>6 
!>357 
B58 = 
!>359 = 
5360 
5361 "'· 
5362 = 
5363 
536't 
5365 
5366 = 
5361 

f6064AOB't0 
1598 
aAU.'t80ll 
AO't'\08 
50 
E851lf3 
HOl 
c8iUff 
(606000800 
58 
8826't80B 
A2U08 
C.3 

A10909 
A3A108 
C60U30800 
C3 

1C6ll 

1037 
tcc2 
1C9A 

if 8MPH 

test info_fcD+moJnum 1 'tOh 
jnz: ret2la 
•ov ah1info_fcb+•xtnum 
mov al 1 tnfo_fcb+modnum 
push ax 
call search_l_nq~e 
jz $ +5 

c11 ll stamp2 
llOV lret,O 
pop ax 
mov info_fcb+extnum1ah 
•ov info_fcb+modnum,al 
ret 

;has file ~een written to ~Ince 
; it was oi::ened 
; yes - seQrch for flr>l 
; 'Jir fct; 
;save extnu~ ~nd modnum 

;perform update staruµ 
; if 1st dir fcb found 

;restore axtnum ~nd modnui 

Pl.GL 106 

pack_sdcnt: ;packed_dcnt = sdcnt 

COPYRiGHT o 1981, 1982, 1983 
DIGITAL RESEARCH 

;----------

. • 

. • 

•OV ax 1 sdcnt 
•ov word ptr packed_dcnt,ax 
mov byte ptr packed_dcnt+2,0 
ret 

olist ele•ent: 
·------+------+------+------+------+------+ 

OOh I I LINK I ATTS I OCIH I 
+------·------+------+------·------+------· 

06h I i-IUDOR J DPNCIH I • 
·------·------+------+------+ 

link = 0 -> end of list 

at ts - 8x - open ln locked mode 
'x - open in unlocked mode 
2x - open in .. read/only mode 
lx - deleted item 
xiii - drive code CO-t> 

dent = packed sdcnt+sdblk 
pdaddr process descriptor addr 
opncnt = f of open calls - # of close calls 

ollst ltem freed by close Mhen opncnt 

ll tst ele•ent: 
; +------+------+------+------·------+------+ 

OOh I LINK I ORV I IU:CORO I 
+------+------+------+------·------·------+ 

06h J CNf I .OLIST!TtM I 
; ·------+------+------·------+ 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

0 



CPI~ ASM86 1.1 SOURCE: snos.~06 

5368 
)]6'J 
5370 
5311 
5312 
5373 
53H 
!>375 
.:>316 
5377 
5378 
5319 
5380 
5381 
538l 
5383 
538'\ 
53U5 
53116 
5381 
5388 
5 38'J 
5390 
5391 
5392 
5H3 
5394 
5395 
53'J6 
5397 
5398 
!>3'J9 
!>400 
5401 
HOZ 
5't03 
540't 
!> 't05 
5"06 
51t01 
5408 
5"09 
5410 
5411 
!>'t 12 
5"13 
HH 
)H5 
5416 
5417 
Hlll 
HU 
H20 

=lCFC 6R0509ER09 

=1001 680709EBO't 

=1006 llS1Ef708 

=lOOA 891EF908 

=lOOt 8Blr 
=1010 OB!llH503 
=lDH OCOl 
=1016 Cl 

=1017 OAE!l7HO 
=1018 8AH 0280E 1 OF 
=1021 8EA008 
=1024 AC 
=1025 3AC17520 

lOOA 

ID17 

10"3 

JO't<J 

- - - -
f>t,C,L 107 

link = 0 -> end ~r li5t 

Prevent Jther ~eads • Writes drive - Ox 
llx 
xN 

Prave~t All Writes - allo~ r•~ds if P~W locKea 
drive code (0-f) 

• 

record = startin1 record number of locked records 
count = I of lockeJ records sturting ~t record 
.olist_ltem = ~ddress of file's oltst item 

se<.1rch_olis t: 

;------------
mov bx,offset opan_rootl jmps search_lis~o 

search_llist: 

;------------
aov bx 9 offset lock_roott jmps search_lislo 

s earchn_ll st: 

:------------
111ov bx 9 cur_pos 

search_listo: 
;------------

11ov prv_pos 1bx 

;search_olist, search_llisl1 searchn_list conventions 

entry: CH 
CH 
CH 
CH 

0 -> return next Item 
1 -) search for matching drive 
3 -> search for matching dent 
5 -> search for matching dent • pdaddr 

exit: Z flag set if found and 
prv_pos -> previous list element 
cur_pos -> found list element 
SK = cur_pos 

else prv_pos -> list element to Insert after 

olist and llist are maintained in drive order 
; 
srch_listl: 

aov bx 1Cbx] 
or bx, ox I jnz 

or al, l 
rel 

srch_listZ: 
or ch, chi je 

srch_l 1 s t2 

srch_llst5 
•OV cl,2Cbxll and cl 1 Ofh 
•ov sl,offset curdsk 
lods al 
c11p al,cll jne srch_list't 

iif (end of list) 
; return( IH ) 

;do drive ' match? 

cct> W1 ~ r'1 ~·a v z._ 
COPY .fiHT 0 1981. 1982, 1983 

OIG1 TAL f~EStARCH 
P. 0. BOX 579 

PACIFIC GROVE, i.A 93J50 

SER.# c_c -101../-



CP/H ASM86 1.1 SOURCc: eoos.~a6 

Hll 
!>'t22 
H23 
5'tLlt 
HZ!> 
!>426 
51t21 
!>4211 
54l'.I 
54JU 
!>Ht 
5Hl 
5H3 
!>'t.H 
5H5 
5"36 
501 
!ilt311 
5439 
5HO 
!>'t'tl 
!>H2 
5HJ 
!>ltH 
!>H!> 
5H6 
!>Hl 
5HIS 
SH'J 
!>'t!>O 
5"51 
5't52 
HSl 
5-\H 
!>It!>!> 
51t56 
51t51 
5458 
51t59 
51t60 
5461 
546l 
!> 't6 3 
51t64 
5"65 
!>lt66 
51t61 
5468 
5't69 
HJO 
.5411 
!>'ell 
HH 

=1029 

=102[ 
;:}030 
=1031 
-=J 033 

;:}036 
=10111 
""103b 
=1030 
=lO'tO 
=1041 

""1043 
=1041 

=1049 

=1048 
= lO'tf 

=1050 
=1052 
=JOH 
=1058 
=105C: 
=1051: 
=1062 
=1066 
=1068 
=1069 
=106f 

=1072 
=JOH 
=10711 
=1010 
=1071'· 
=1081 

=1082 
=1085 
= 

-=1087 

-

60F0017UO 

6AC'l 
51 
32CO 
116H 05 

32Ell 
807F03 
F3A6 
tl84705 
5q 
7't08 

B91Er<J 08 
E8C5 

13F8 

891 EF708 
C1 

9CFA 
8831 
883Ef908 
893Ef708 
8935 
88365200 
891E5200 
8931 
90 
8A'tF0280HOF 
880509 

8BlF 
OBllBHOA 
8A4702l't0f 
3AC1 
75Fl 
CJ 

688800 
E804 

BllOEA 008 

lO'tli cmp chill Je srch_list5 

41ov cl1ch 
Push ex 
l(Or al.al 
l(ch11 <11,S[oxl 

xor ch,ch 
lea di 1 3[bxl 
repe c1aps illoal 
111ov 5[bx] 1 al 
pop CK 

104d jz srch_list5 
srch_li st3: 

111ov prv_pos 1 bx 
lOOE jmps srch_listl 

srch_list•U 
10't3 jae srch_list3 

srch_list5: 
11ov c1.1r_pos,bx 
rel 

uelete_ite11: 
;-----------

entry: ax = ite• to be deleted 

pushfl ell 
11ov si,[oK] 
11ov di1Prv_pos 
mov cur_pos,di 
llOV [diJ,sl 
11ov sit free_root 
mov free_root 9 bx 
mov [bxl 9 si 
po pf 
11ov cl,Z(Dxll and cl.Ofh 
aov bx.offset open_root 

chk_opent: 
aov bx,Cbxl 

1082 or bx 9 bxJ jz chk_open2 
11ov alt2Cbxll ~nd 4l10fh 
CRIP al,cl 

1072 jne chk_oPenl 
ret 

chk_openz: 
mov bl(10ff set open_vector 

103tl Jmps remove_drivel 
;ret 

remove_drtve: 
;------------

mov cl,curdsk 

-

P~Gf 1ca 

; is se~rch for ffi~tcnlnq drive only? 
:SI = off5el packact_Jcnt 

;s~v~ tt• env 5Nitch 
;set dcnt•2 to z~ro 
; do i ten1s 111at ch? 
;or = offset ite,n.dcnt 

;restor~ ti• env switch 

no - check next item 

COPYRIGHT c 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

;no need to contin~e if curdsk < drv 

;prv_pos.llnk delete_iten.llnk 

;delete_itea.link = previous free_root 

;get drive of deleted entrv 

ido any open files 
i exist on drive 

no - zero drive bit 
in open file vector 



CPIM ASH86 1.1 SOURCE: eooS.A36 

HH 
!> 't7 5 
5 't7 6 
5411. 
!>4111 
5479 
!>It iiO 
!>'till 
548Z 
!>4113 
541H 
54115 
!>•Ul6 
54117 
548!1 
!>489 
5490 
!>491 
549Z 
5493 
5494 
5495 
5496 
54'H 
5498 
!>499 
5500 
5501 
5502 
5503 
5504 
!>505 
5506 
5501 
5508 
5509 
5510 
5511 
5512 
5513 
5514 
5515 
5516 
!>511 
5511:1 
5519 
5520 
!>521 
5522 
.5523 
55H 
5525 
5526 

=lOBB &B010003EO 
=1090 f7)0ll01 
=1094 C3 

=1095 F6~102401423 
=1098 fFHf90B 
=109f 53 
"'lDAO 880109 
=lOAl A3F108 

=10A6 b500 
=lOAll E85BfF 
=lOAB 750C 
=lOAO 5A52 
=lDllf 395108 
=IO Bl 75F2 
=lOR't E899FF 
=1087 I: BE 0 

=1089 5B8F06f908 

=lDBE C3 

= 

=IDBI- A1A408 
=10C2 39H06 
=10C5 CJ 

=1DC6 C60HFOaoo 
=10C8 E805 

=IOCO C60HF08fF 

=1002 AIB F 08 

lOBi: 

1006 
1089 

10A6 
1050 
10A6 

JDOl 

- - -
remove_drivel: ;reset bit in vector at ox 

;-------------
entry: BX addre~s of vector 

CL bit in vector to re~et 

mov ax.ti shl ax.cl 
not axl and [bxJ,ax 
ret 

remove_locks: 
;------------

entry: liX 
exit: liX 

offset of ollst_item 
preserved 

test byte ptr 2[bx],40hl jz retl25 
push prv_pos 
Pl.l5h bx 
•ov ax,off5et lock_root 
niov cur_pos 1 11x 

remove_ lock I: 
•ov ch,O 
call searchn_ltst 
jnz reniove_lock2 
pop dxl push dx 
cmp 8[bxl 1 dx 
jnz remove_lockl 
call delete_item 
jmps ra~ove_lockl 

remove_lock2: 
pop bxl pop prv_pos 

retl25: 
rel 

compare_pds: 

;-----------
exit: l flag 5et if proccess descriptors match 

•ov ax 1 pdaddr 
CIDP 6CbxJ.ax 
ret 

tst_ol.i st: 
;---------

•ov chk_olist_flag 1 f alse 
J•?S chk_olhtO 

chk_oli5t: 

;---------
mov chk_olist_fl~~.true 

chk_ol.tstO: 
mov ax 1 dcnt 

.... 

COPYi?GHT 0 1181, 1982, 1983 
DIGi fAL RESEJ\UCH 

P. 0. BOX 579 
PACIFIC GROVE, I.A 93:J50 

SER.# ______ _ 



55L7 
5528 
5529 
5530 
5!>31 
5532 
553] 
55.H 
5515 
5536 
55J1 
553H 
5539 
')540 
5Hl 
!»5'tl 
.!>5't.i 
!>H4 
!>HS 
')5'*6 
!»5H 
55't8 
')5't 9 
5550 
!»551 
!>552 
!>5H 
55H 
!»555 
5556 
55')1 
5558 
5559 
!>560 
5561 
5562 
556J 
SS6't 
5565 
5566 
5561 
5568 
5569 
5510 
5511 
.!>572 
55U 
55H 
')57') 

5576 
')511 
5518 
5519 

=1005 A30909 
=1008 i815fF0503 
=lODD E81CFF750C 

;; 

=10E2 E8AAE8 
=lOES DOC08A4102 
=lOEA 1301t 
=lOEt DOC 00 OCO 
= 
=lOFO OOC0132F 
=JOF4 E8C8ff 
=lOFl 75H 

=10F9 E893E8 
=lOFC OOC0730C 
=lEOO 8503E80lff 
=lEOS HlG 
=11::07 8503E8FOfE 
= 
=ll::OG F60U:F08FFH 

20 

= 
=1E13 1101F09FF 
=lt11 750() 
=1Et9 f60f)DE0880 
=IHI:: 7813 
=ltZO f921JFF 

=11::23 t:92307 

=tE26 E827FF 

= 

=11::29 A09!)08 

lCFO 
ICH 

068f 

toFO 

1E23 
lO!lf 
1E2J 

068f 
uoc 
1006 
1E23 
ICFC 

H:H 
lEH 

lt26 

lEB 
1050 

25~9 

1050 

11011 sdcnt,ax 
call pack_s~cntl mov ch13 
call search_olistl jnr retlLS 

if in compatibility mode fl't r/o moue ts th~ dPfault open mode 
otherwise default is locked mode. branch to oµenx06 if the o~en 

mode is not the d~fault ~ode. 

call get_cmp_moJe 
rol al1ll mov al12Cbx] 
jn1> chk_olistOl 

rol al,11 rol al,1 
chk_olistOl: 

COPYR1GHT © 11?81. 1982, 1983 
DIGITAL RESEARCH 

rol al1ll jnb chk_olist05 
call compare_pds 
jn.z chk_olist05 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

verify another process does not have the file open when 
the default open mode is r/o as a result of compltioilitv 
attribute fl' = 1. 

SER.# _____ _ 

chk_olistOZ: 

call get_cmp_mode 
rol 41111 Jnb chk_olist02 

aov ch 1 3l call search_nlist 
jz chk_olistOS 
mov ch131 c~ll search_olist 

test chk_oll~t_flag 1 truel Jz retll 

check to seP. if the lock list ilea is ext~nded and tf the interface 
attribute requesting that the lock item continue to oe extended ls 
set. if so, control is returned to the routine calling chk•olist and 
the lock item ls retained. otherwise, the lock item ls d?.leled 3nd 
pdcnt is incremented unless an extended lock was placed on the file. 

cap byte ptr 9Cbxl,Offh 
jne chk_oltst07 
test attributes,080h 
js rell 1 
jmp delete_item 

chk_olist05; 
jmp openx06 

chk_olistOl: 

call delete_ite• 

inc_pdcnt: 
;---------

•OV al,pdcnt 



- - -
C~/H ASH86 J.I SOURCE: BOOS.~~6 Pl\Gt: 111 

!15110 
5 5111 chk_oUstl: 
5582 =1E2C 041074fC li'.2C add <d 9 16 I Jz chk_olistl 
5511.i =100 A291>08 mo11 pdcnt,al 
558't =lEH C3 relit: rel 
5 5115 
55116 pr_term: 
55111 ;-------
5588 =1[34 680509 111011 ax,offset opt..?n_root 

CCPi : fHr ~ BSl, 1982, 1983 55119 =UH Alr70!1 110 II cur_pos,ax 
5590 pr_termt: LiG1 fHL ffEStAl?CH 55'.H =H:3A 6500 111011 ch,O 

P.O. BOX 579 559.l =1E3C E8C7fE 1006 call search_nlist 
559] =1E3r 7510 lE51 jnz pr_ter1112 PACtfiC GROVE, u, J.H50 55 '.flt =lt:'tl AlA-408 11011 ax,pdaddr 
5595 =1EH 394 706 Clllp 6(bxl 1 ax SFR. # 
!15'i6 =1E4l 75Fl lEH jnz pr_terml 
55'H =lt:'t9 t.849FF 1095 call r-e111011e_ locks 
55'i8 =1E4C C801FF 1050 ca 11 delete_tte11 
!159'.I =lt:4f EBE9 lEH j mps pr-_terml 
5600 = pr_termz: 
!1601 =HSI E81EOC 2A02 call flushO 
5602 =11::54 C3 re t 12: rel 
!>603 
!160't flush_files: 
5605 ;-----------
!1606 =HS!> BOFF 11011 al1true 
5607 =.lt57 86060209 xchg flushed, al 
56011 =1E5S 84COT5F5 H54 test al, all Jnz retl2 
5609 flush_f ileO: 
!>610 =lt.5F 880509 110 II ax1off set open_root 
5611 =1E62 A.3FT08 111011 cur_pos,ax 
!>612 flush_filel: 
5613 =1E65 1E07 push dsl pop es 
!16l't =1E61 6501 11011 ch,1 
!>61 !> =U:69 E8'UFE75E6 1006 call search_nlisll j nz retl2 
5616 =l 1:61: EBHFF 109> call r e110 ve _lo ck s 
5611 =lEH E8DCFE 1050 call delete_ltem 
!>618 =11:74 llE062909 •011 es 9 uda_sa11e 
5619 =11:78 26F6061A0001 11:65 test 1.1_pd_cnl, l1 jnz flush_filel 
!>620 75c 5 Ic65 
5621 =HBO 26800E lAOOOl 01' u_Pd_cnt,l 
56£2 =11:86 1E07 push dsl pop es 
5623 =11:88 3RlEA4087507 JE65 Clllp bx 1pdaddrl jnz flu.sh_filel 
!>6H =HBE E898Fft802 H29 call inc_pdcntl jmps fl1.1sh_filel 
5625 
5626 free_files: 
56l.T = ;-----------
!>62U fr-ee_mode 1 - re111ove curdsk files for process 
5629 0 - f"elnOV ~ all files tor process 
5630 :: 

!>631 =11::93 880509 lllOV ilx,offset open_root 
5632 =11:96 A3F708 111011 c1.1r_pos,ax 



CP/H ASM86 I.I SOURCE: DOOS.A86 

!>6H 
.56H 
5 i>J!> 
.5636 
56.H 
.56.38 
56J9 
564U 
56U 
56U 
560 
5 6't4 
.56.\5 
5646 
56H 
5M8 
5649 
565U 
5651 
5652 
565J 
!>65-\ 
5655 
.5656 
5651 
5658 
5659 
5660 
5661 
5662 
56.U 
!>6b4 
!>665 
5666 
5661 
5668 
5669 
5610 
5611 
561l 
5611 
56H 
56H 
5616 
5611 
5618 
5619 
5680 
5681 
5682 
5683 
!>684 
5685 

=U99 8A2Ef608 
=11:90 1:8!.HE 
=HAO 75S2 
=lE42 AIA408 
=11:45 39H06 
=lt:A8 15EF 
=IEAA 837F03FF7506 
=lEBO 801F05FF7405 

=11:86 C606f 508ff 

=HBB E81HFE 
=lt:8c t:88FFE 
=HCl EBO!. 

=ltCJ 8BlE5200 
=1EC1 0808 H89 
=-lttli 891EF708 
=lECF 803789365200 
=1E05 8BHF908883C 
=lEOB 89JF 
=IEOO 891 c 
=lEOf L3 

::JHO 8501E811FE 
=1EE5 E808Ff 

-1H8 AOA008 
=HEB OA06DE08 
-=lEEf BM102 
=1Ef2 BE410B 
=ttf.5 807F03 
=lt:FB 890500 
=lEfB f3H 
= lt:FO 33COAB 
=lFOO 8AOEA008 
=1f04 4003EO 
=lfOl 09068800 
=1F06 C3 
= 

1006 
lt54 

lt99 
IER6 
lt:BB 

1095 
1050 
1E99 

1E54 

lCFC 
1EC3 

tree filesl: 
111()11 ch1free_m0Je 
call search_nlist 
jnz retl2 
11011 axtPdaddr 
cmp 6Cbxh ax 
jnz free_f.ilesl 

----- .-----~-------·--·-

---
COPYRIGHT b t9&l't982, 1983 

cmp word ptr J(bxJ 1 0ffffhl jnz free_files2 
cmp byte ptr 5Cbx],Offhl jz free_file~3 

DIGITAL R£SEARf.H 
P.O. ; X 319 

free_file:.l: 
aov incr_pdcnt,tr~e 

free_file:.3: 
call remove_locks 
call delete_item 
jmp:; free_filasl 

cre'l!te_ite11: 
i-----------

f ACIFIC GROVE, (;A 9~nl 

SER.#-----

exl t: liX = offset of new item if SUCC~:>sful 
l flag :.et if no free item:. 

•ow bxafree_root 
or bxabxl je retl2 
11011 cur_po:;,bx 
8011 slaCbxll mov free_root,:.l 
aov si 1 prv_po:.I mov dl,Cst] 
8011 CbxJ,di 
•011 CstJ.l>x 
ret 

create_olist_item: 
;-----------------

mov chall call :.earch_olist 
call create_ite111 

create_oltst_lteml: 
mov al,curdsk 
or al,attribute:. 
aov 2Cbxla al 
mov sl,off:;et packed_dcnt 
lea di,Jll>xl 
11011 cx.5 
reiJ mov:;b 
xor ax,axl sto:.w 
•011 cl,curdsk 
inc axl :.hl ax,cl 
or open_vector,ax 
re t 

create_lli:.t_item: 
;-----------------

BX llist Ile~ addre:.s 
01 = offset l_ltem.rec 

-

;free_root = free_ro()t.lin< 

:create_item.link = pr11_pos.link 
;prv_pos.link = .create_it?.~ 

:>et drive and attributes 

:copv dent and pd_addr 
;open_cnt = o; 

i:.et curd:.k bit in 
; open file vector 



!>6116 
5681 
5688 
5689 
56'JO 
5691 
!>692 
!>693 
56'H 
5695 
!>696 
5691 
';698 
!1699 
5100 
5101 
!>102 
!>103 
HO't 
;705 
5106 
5101 
5708 
HO'J 
5110 
5111 
!>112 
5713 
51H 
!>115 
!>116 
5111. 
5118 
5119 
5120 
!>121 
5122 
5723 
51H 
5125 
5126 
51l1 
5128 
5129 
5HO 
!>131 
5132 
5Hl 
51H 
5135 
5136 
5131 
5138 

=tfOC 8501E8f0f0 
=lfll E8Afff 
=lfH 807F03 
=lf11 AJFE08 
:JflA 89't108 
=lflU C3 

=lflE C6D6FC0800 
=lt'H 660509 
=lf26 A3F108 

=lf-29 8500E808f0 
=lf2E 150E 
:tf30 A1U08 
=It'H 39"106 
=JF36 15FI 
=lf38 FED6FC08EBEB 
= 
=lflE AOFC08 
=lf.\l 2AD68BOO 

=lfO C3 

=1F't6 685200 
=lf49 32F6 

=lf~ll 8BIF 
=lHD OBOBH07 
=lf51 FEC6 
=lf53 3Af212f4 

=lf51 C.3 

=lf58 58 
=lf-59 BOOE 
=lf5li E950E5 

=lf51: BAI 109 
=1F61 BBA108 
=tf6't B103E919E5 

= 

1001 
HCJ 

1006 
lf3E 

1F29 
1F29 

lf58 

lHB 

O'tAE 

O'tE l 

mov ch,11 call SP.drch_llist 
call create_it~m 
lea dl1 Jli>i<) 
llOV dlltflle_id 
111011 8Cbxl1 ax 
ret 

count_opens: 
;-----------

11ov open_cnt 1 0 
•OV ax 1 off set open_root 
mov cur_pos1a11 

count_openl: 
11ov ch 1 01 call searchn_llst 
jnz count_open2 

11ov ax 1 pdaddr 
cm1> 6[bxJ,ax 
j nz count_op enl 
inc 01>en_cntl jmps count_openl 

caunt_open2: 

retl3Z 

mov <1l1open_cnt 
sub al,open_•ilx 

ret 

check_freeO: 

ccp.,;:GHT © 1181.1982, 1983 
IJilil f AL RESEARCH 

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

SER.#-------

check_free: :check for required I of entries ln free list 
;----------
; entry: OL = required I of free entries 

11011 bx1offset free_root 
xor dh 1dh 

check_freeU 

retl~: 

111011 bx1Cbxl 
or bx1bxl jz check_free2 

inc dh 
c•P dh,dll jb check_freel 

rel 
check_f ree2: 

1>01> bx 
aov al, l't 
jap set_lret 

move_arecord: ; 1>acked_dcnt arecord , ___________ _ 

chk_rec: 

•011 dx1Dffset arecord 
11011 l>x1offset packed_dcnt 
11ov cl 1 31 jap ~ove 

;tor (free_entrles = o; 

(next_free_ite• •- end_of_flist) && 
Cfree_entrles < requlred_I>; 
free_entries++); 

:reaove return address 
iCend_of _flist) return(error -
; no roou in sys lock list); 

PACIO llJ 



CP/H ASHll6 t.t SOURCE; 600S.AH6 

!>139 
5HO 
!>Hl 
!>HZ 
!>70 
!> H't 
5H5 
57't6 
!> 7 't1 
5H8 
5H9 
!>no 
57!>1 
5152 
575.S 
5 T!J't 
!>755 
'>756 
!>lH 
5758 
5759 
!> 760 
5761 
576l 
5763 
S76't 
5165 
5766 
5767 
5768 
5769 
5770 
5111 
511l 
5713 
57H 
5775 
!> 116 
5111 
5718 
5719 
!>7110 
5781 
5182 
!1783 
5111.ft 
51!15 
51U6 
5787 
5788 
!>789 
5790 
5791 

= 
=lf69 
•lf6C 
=tf6c 
=1F71 
•lf7!i 
=lf77 
=11-19 

=lf7A 
=lf7C 

= 
= 
=If70 
=1F81 
::lf86 
=IFBH 
•lf86 
•1F90 
=1F9J 
=lf98 
= 

= 
= 
=lf9A 
=lf90 
=lf9f 
=JFA't 
=lfAl 
=1FA9 
=lfAC 

= 

= lf At: 
= 
=lFAF 

= 

= 

= 
= 

!:8FH5 
HOC 
A01509 
3A0~ 1309 
7303 
32CO 
Cl 

OCOl 
C3 

89l6F003 
C606F208FF 
81FF 
EB7 lf5 
C606F20800 
f85 llE6 
f60~0008FF 
751't 

EBCCfF 
HOF 
C60~F808ff 
E8Hf6 
H06 
E880FF 
7501 

Cl 

f 9F AE 't 

056ll 
lfl.i 

lfH 

14H 

05EO 

lfAE 

tf69 
lfAE 

15E9 
lfAF 
1f69 
lf llF 

04AC 

;-------
l flag r~set if un~ritten data 

call lnde111 
jz chk_recl 
11011 al,11r .. cord 
c11;> cil,rcount 
jn:> chk_recl 

"or al.al 
ret 

chk_rect: 
or al,l 
ret 

check_rec: 
;---------

•OV lock_sp 1 sp 
11011 lock_shell1true 
11011 cl 9 trua 
call rseek 
11011 lock_shell,false 
call getfcb 
test lret, Offh 
jnz ret16 

;error - unwritttn aata 

;assume read operation for rseek 

verify that the olock has not been alloc~ted hv another 
process before returning error code l Creldlng unwritten d~ta) 

' C<tll chk_rac 
jz ret16 
~ov dont_close,true 
call test_dtsk_fcb 
jz lock_errl 

ca 11 cnk _rec 
jnz ·1ock_errl 

lock_ err: 
;--------
retl6: 

rel 
lock_errl: 

j11p s@t_lretl 

;error - unwritten data 

c11p_recs: ;compare l_item.recC•l_item.cnt) and rand_recC•mult_cnt) 
:--------
; entry: SI !_item.rec (1st record #) offset 

01 = rand_rec (2nd record I) offset 
Cl OOh - no counts added 

; Olh - add mult_cnt to rand_rec 
02h - add l_item.cnt to l_ite~.rec 

exit: ZtC flags set 
Sl,OI = pr~served 

P.if)t 114 

torfRtGHT ~ 1981.1982, 1981 
OIGlfA, nL~fA~H 

P. 0. ff X 579 
PACIFIC GROVE, tA 93J50 

SER #-------



- -
L~/M ASM86 I.I S3URCE: &OOS.h36 

H"2 
5793 
!>79'1 
5795 
57'J6 
H'H 
5798 
5799 
5800 
S801 
51102 
5803 
5804 
5805 
5806 
5801 
.58011 
5809 
5810 
5811 
5812 
5813 
58H 
51115 
51116 
5817 
58111 
5819 
58LO 
5821 
5822 
5823 
58H 
58l5 
5826 
5821 
511211 
5829 
58JU 
5831 
5832 
'.>8H 
5113'\ 
5835 
58J6 
51131 
58311 
5U9 
51140 
5841 
58U 
584.i 
58H 

=lfBZ 
=1FB1 
=If BC 
=lFCl 
=lrC't 

=lfC1 
=lfCL 
=IFDO 

=lf03 
=lflH 

=lf09 

= 

= 

= 

=lfOA 
=lfOf 
=lfEl 
=1FE3 

=1FE4 
=lff8 
=If Ell 
=lFEI:: 
=lFFZ 
=lff't 

Ii Al C86't't01 
8A308B5501 
f6C1027406 
OZSC03 
150000 

f6C1017't01 
023E 9408 
83[)200 

3BC27502 
3A)F 

C3 

6501E827FO 
7403 
BOFF 
C3 

8B3EfE08 
1190300 
881108 
03F103F9 
F3A6 
75H 

=lff6 1107103 
=lff9 Bf5D08 

=IFFC BIOUBBIFF 
=lOOl 13'>1 
=2003 8102E8AAFF 
=2008 1600 

=200A Ul00E8A3FF 
:ZOOf 120F 
=2011 6103E89f.ff 
=2016 1704 

It-C 1 

lfOJ 

lf09 

1006 
lfE'o 

lfDA 

lfBZ 
lfOA 
lfB2 
If DA 

lFBZ 
2020 
1FB2 
201C 

mov bl 1 [siJI mov ax.l[si] 
mov bh,fdi] I mov ·1Xt lCdi] 
test cl 1 02hl jz cmp_recl 

add bl, Hsi] 
<1dc ax,O 

: AX t'-'l 
i')X 1 2H 

; t\X ,Ill 

l _ i t --? m. r ~ c 
rJnd rec 

cmp_rect: 
test cl,Olhl jz cMp_rec2 

11dd bh,nult_cnt 
<tdc dx,O ;ox,u11 r~nd_rec • mult_cnt 

c1np_rec2: 
cnp ax 1 dxl jne cmp_rec3 

cmp bhbh 
cmp_rec 3: 

ret 

srch_llist: :search lock list for m<1tching item COPYii•GHT © 1981.1982, 1983 
DIGITAL RESEARCH ;----------

srch_ll: 

exit: AL Offh end of llist 
Ofeh incom~atable lock type 
OOlh complete overlap 

P.O. BOX 579 
PACIFIC GROVE, l:A 93950 

002h suuset overlap 
004h pre partial overlap 
008h post partial overlap 

SER.#-------
SX cur_pos if AL ·= Offh 
DI o_item.pdaddr it AL -= Otfh 

mov ch.ti call searchn_list 
jz srch_ll 

•ov al 0 0ffh 
ret 

•ov di 1 file_id 
llOV CXt3 

•OV si 1 8[bxl 
add st,cxl add di,cx 
repe c111psb 
jne srch_llist 

lea sl13Cl>xl 
11ov dt,offset lnfo_fcb•ranrec 

;check for no overlap 
mov cl10lhl call cmp_recs 
Jae srch_ll ist 
mov cl102hl call cmp_recs 
jbe srch_lltst 

;check for complete overl~p 
mov cl,OOhJ call cmp_recs 
Jnae srch_l3 

•ov cl,03hl call cmp_recs 
jnbe srch_l2a 

:search for matchinq driv~ 
;while(not_end_of_llist) ~~d 

if (file_id.dcnt o_item.dcnt); 

SI = o_item 

SI l_item.rec 

ilf Cl_ttem.rec >= 
rand_rec t mult_cnt) ~r 

(l_ite11.rec t cnt <= r4nJ_rec) 
no_olaP - search for n~xt l_ltem 

ielse if Cl_ltem.r~c >= r~na_rec) 

if (l_item.rec t cnt <= 
rand_rec t mult_cnt) 



CP/H ASMll6 1.1 SOURCE: llOOS.A36 

!.t8'tS 
':>BU =l016 bOOl 
>8't I =201A ERll 
580 
5849 =20H. 1i004 
;8>0 =201c: E801l 
5851 
58>l = 
S8B =2020 8103 
5 B5't =2022 E8tl!lff 
':1855 =2025 1604 
':1856 =2021 6002 
58H =2029 E602 
5858 = 
':111':19 = 
5860 =2028 8008 
5861 = 
51162 
51163 =2020 881 EF108 
!.t86't =2031 881108. 
586!.t =203<\ 881C06 
5866 =2031 393EH08 
5861 =20.38 740F 
5868 = 
>869 =2030 F6060E0880 
5870 =20't2 7406 
5811 =20H F6H0280 
':1812 =2048 1502 
5813 
58H =20<\A bOFE 
5815 = 
5816 =20'tC Cl 
5811 = 
5878 ; 

5819 
5880 =2040 f6069E0880 
58111 =2052 1411 
5882 =2054 803E1A0809 
5883 =2059 1303 
':188'4 =2058 E81509 
5885 :; 

':1886 =:Z05E 880109 
5881 =2061 A3F108 
5888 = 
S889 =206<\ E813Ff 
5890 =l061 3CFF1501 
5891 = 
':1892 =2066 Cl 
589J = 
!1894 =206C JCFE 
5895 =206E Hll 
5896 =2070 F6060009ff 
51191 =2015 15EO 

2020 
srch_l2a: 

mo11 a 1 1 Olh 
jmps srcl\_14 

11ov a i. 04h 
2020 jmps .srch_H 

JfB2 
2026 

2021) 

srch_l3: 
;check for subset uverldp 
mov cl,03h 
call cmp_recs 
Jnil srch_l3!1 

llOV al102h 
Jmps srch_l't 

srch_l3a: 

11ov alt08h 
srch_U: 

elsP. ;(l_tt~m.r~c • cnl > 
rand_re~ • mult_c~t> 

srch_ral = pr~_pdrt_ol~?l 

;else ;c1_1tam.rec < rdnJ_rec) 
if Cl_ilem.rec ~ cnt > 

ranJ_rec • mult_cnt) 
srch_ret = subset_olap; 

else ;c1_tte~.rec • cnt C= 
rand_rec • mult_cnt) 

srch_r~t = post_pdrt_olap; 

;check for incompatable lock type 
aov bx,cur_pos ;RX • l_item; 
•OV si1 8Cbxl· ;SI • o_ite11: 
mov dit6Csil :01 = o_itea.pd_addr 
cap pdaddrtdi ;if Co_item.pd_addr pd_~ddr) 

20'tC je srch_ll ; return(srch_ret)i 

test attrlbutes,80h 
204A jz srch_l6 

test byte ptr 2Cbxl,B0h 
20,C jnz srch_l1 

srch_l6: 
•OV altOfeh 

srch_ll: 
ret 

Crequest_type -- paw_lock) 

returnCincompatable_lock_type}f 

test_lock: ;check llist for records with an lncompatable lock type 

206a 

205E 
2973 

;---------

rand_op: 

test high_ext,80h 
Jz ret_ll 
cap fx_lntrn,fxl22 
jnb rand_op 

call func36 

aov ax 1 off set lock_root 
•ov cur_pos,ax 

test_lockl: 
lfOA call srch_lltst 
206C cap al10ffhl jne test_lock2 

retl7: 
ret 

test_lock2: 
c•p altOf eh 

2081 je test_lock3 
test r•ft true 

2064 Jnz test_lockl 

iwas file opened ln unlocked mode? 
; no 

:set rando~ record M 

iwhile(not_end_of_llist>; 

returnCno errors> 

if Clncompalable_lock_ty?e) 
return( error) 

1f (write) and 

PllGt 116 

COPYRIGHl r, 19~:1. 1~82, 1933 
Ol!jlL\L lifStrd<C:~ 

P. 0. b(iX ~)79 

PAClrtC i.IROVE, CA 93':l~:.o 
srn. :;; _______ _ 



C~/K ASM86 1.1 SOURCE: B10S.A86 

5B98 
5 B 'l'J 
59UO 
59Ul 
5902 
590.J 
!>90o\ 
590!> 
5906 
!>901 
5908 
5909 
!>910 
!>911 
5912 
!>913 
59H 
5915 
!>916 
!>911 
!>918 
!>919 
5920 
59ll 
!> 'l22 
5923 
5924 
59l5 
5926 
!>9l1 
59l8 
!>929 
5930 
59.H 
!>932 
5933 
59.H 
5935 
5936 
59H 
59311 
5939 
5940 
!>9'tl 
5942 
!>943 
!>9H 
!>'HS 
5946 
5947 
!> 9o\ II 
5949 
5950 

=2071 81l1C:f708 
"zorn F64102so 
=201f HE3 

=l081 58 
=2082 6008 
=2084 t921c4 

=l081 1:1102 
=2089 EB~OfA 
=208C E8FOE4 
=l08f E80C:E6 
=2092 f6069E0880 
=2097 HOZ 

=2099 881EC908 
=2090 AlAo\08 
=20AO 39~7067405 
=20A!> BOOOE904c4 

=20AA 891EFE08 

=20Al f606F408FF 
=2083 1501l 
=2085 f6060E0880 
=208A 7403 
=20BC E91>6f C 

=201lf A0500B 
=20Cl 881E5EOB 
=20C6 BOFFD4 
=20C9 1310 
=20C8 BA269408 
=20CF FEC:C: 
=2001 OlC4 
=2003 83:>300 
=2006 80FFO't 
=2009 7206 

=2008 (606000806 
=20EO C3 

=lOEl uB0709 
=20E4 A3f108 

=lOE1 EBFOFE 

2064 

041\l.: 

l ACC 
057F 
069E 

2061! 

20AA 
OHE 

20BF 

20Bf 
1095 

2008 

20El 

lFOA 

-
11ov tx 1 c..ir_µo,; 
test byte ptr 2[~x],d0h 
jz test_lockl 

- -
Cl ite.n.;ittrit> 

test_lock3: 

;----

lod:Ot: 

lockOta: 

lockOtb: 

POP bx 
lllOV <iltB 
jmp set_lret 

;recoro lock or unlock 

lllOV cl12 
call copy_J111a_in 
call get_c:itts 
ca 11 checlc _ fcb 
test high_ext 1 80h 
jz retl 7 

mov bx,word ptr common_dma 
mov ax,pJaddr 
C•p 6[bxl,axl jz lockOl 

•ov al,131 jmp set_lrel 

111ov flle_td,bx 

test lock_unlock,true 
Jnz lockOla 

test attributes180h 
Jz lockOla 

J111p remove_locks 

remove return ~ddress 

return(error -
lock~d oy an oth~r µrocce~s); 

;get £ claor alts f5" - f8" 

;tf (o~en ~oae - unlocked) 
; yes - return ok 

;1t (olist.pd_addr ·= pJ1jJr) 
; yes - invalid file id 

:tf c-1ock_unlock) 

if (attriDutes ~~ BOh) 

remove all locks 

•ov al,tnfo_fcb•ranrec ;tf Cfcb(ranrec} > Jffffh) 
•ov bx,word ptr info_fcb•ranrec•l 
cmp bh,4 ; return with lret = 6 
jae lockOlb 
ilOV ah,mult_cnt 
dee ah 
add al.ah 
adc bx,O 
c•p bh,4 
jb lockOlc 

:tf fcb(ranrec)•~ult_cnt > 3ffffh 
; return with lret = 6 

•ov lret,6 
rel 

lockOtc: 

;error - random record N 
; out of rdnge 

lock02a: 

;mov olap_type,O iolap_type = no_olap; 

i check llist for records with an lncompaldDle lock type 
mov ax 9 offset lock_root 
•ov c1.1r_pos,ax 

call srch_lllst ;while(not_end_of_llist); 

PAGt 117 
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SER.# ______ _ 

-



L~/M ASM86 t.J SOURCE: DDJS.~86 

!>9!>1 
5952 
!>953 
59H 
5955 
5956 
59H 
5958 
5959 
5960 
5961 
5962 
596.i 
!>964 
5965 
5966 
5961 
5968 
5969 
5910 
5971 
597Z 
5913 
59H 
5915 
5916 
5911 
5918 
5919 
5980 
5981 
5982 
5983 
598't 
5985 
5986 
59111 
59!18 
59119 
5990 
5991 
5992 
5993 
5994 
5995 
5996 
5991 
599!1 
5999 
6000 
6001 
6002 
600j 

=20EA 3CFF741C 
=20H 3Cr'E150C 
=20F2 F606f 408ff 
=20F7 HEE 
=20F9 8008E<JBOE3 

= 
=20fc 393EH08 
=2102 15E3 
=2104 OBIHl 903 
=2108 EBO[) 

= 
=2 lOA BBDF 08 
=2100 A01908 
=2110 07 
=2111 F60(>f408FF 
=2116 150(> 
=2118 OAC07402 
-=211C FECB 

-=21H: 8816FE 08 
=2122 C70!>f7080709 
-=2128 32E4 

-=212A 8500 
-=2l2C 5052 
=212t l805FB 
=2131 5A58 
=2133 7509 
-=2135 39H08 
=21311 75FO 
"'21JA FEC4 
•213C EAEC 

=213t llADO 
=2HO 02C4 7 206 
=214't 380(>811007305 

=214A BOOCE95FE3 

=214f E8f4FO 

=2152 f606F408FF 
=2151 7423 
=2159 f6060E08't0 
=215E 751C 
=2160 8A2t>H08 

210A 
20Fc 

20fl 
04AE 

20F.7 

20E 1 

21JE 
211E 

1006 

213E 

212A 

212.\ 

214A 
2Hf 

04AE 

lf46 

217C 

2 HC 

lock03a: 

lock04a: 

lock05a: 

cmp al.Offhl j~ lockG4a 
cmp al,Otehl jne lockOJa 

test lock_unlock,trua 
jz lc>ck'l2a 
JllOV al 1 81 j;np :.el_lr•~t 

if Cincampat~Lle_luck_t,p~) 
yes - if C loci<) 

yes - return(error 
locked ~Y an other Proccess); 

else 
cmp pdaddr1Ji 
jne lod:02a 
or olap_type,<ll 
jmps lock02a 

if Co_itam.pdaddr == l'd~1dr) 

olap_type I= lli~t_rat; 

;determine number of lock entries required by overla~ type 
mow bx1offset re~uired_tQbl~ 
aow al 1 olap_type 
xlat required_taule 
test lock_unlockttrue 
Jnz lock05a 
or al,all Jz lock05a 

dee al 

;tt Cunlo:::C) ~t; 

; (required_# -
i required_ll--i 

;cneck if maK entries I proccess will be exceeJed 
mov dx.tile_id 
mov ct.tr_postoffset lock_root 
xor ah1an ; lock_cn t 0; 

0} 

CoPYR!GHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 

count_lockt: 
PACIFIC GROVE, CA 93950 

i110W ch. 0 
Push axl Push dx 
call searchn_ltst 
pop did pop ax 
jnz couot_lock2 

cmp 8Cbxhdx 
jnz couol_lockl 
inc ah 
jmps count_lockl 

;get next !list item 

iwhile(not_end_ot_llist} 

if Cl_iteM.olist == flle_ld) 
lock_cnt++; 

SER.#--------

count_lock2: 

lock02: 

lock05: 

lock2: 

11011 dis al 
add al,anl jb lock02 
cmp lock_max,all jae lock05 

aov al1121 jmp set_lret 

iOl = required #1 for cnec~_free 

iif (lock_max < 
Clock_cnl + required_•>> 

return(error - lock limit exceed~d)i 

icheck for required ~ of entries in free list 
call check_free 

;check for recorj lo file 
test lock_unlock,true 
jz lock4 
test attrlbutes.4nn 
jnz lock4 

11ov ah,mult_cnt 

-

if required 

at Clock) &£ 
(lock_tyµe -- rec_reQuired_in_file) 

ifor Ci Q; < r:iJlt_cnt; iH); 



- - - - -
C~/H ASH86 t.1 ~JURCE: BOJS.A86 f'/,(,[ 119 

6004 
6005 
6006 
6007 
6008 
600'} 
6010 
6011 
6012 
&OB 
60H 
6015 
6016 
6017 
6018 
6019 
6020 
6021 
6022 
6023 
6024 
60l5 
60l6 
6027 
6028 
60L9 
6030 
6031 
60:;z 
6033 
60H 
60J5 
6036 
6037 
60J8 
6039 
6040 
6041 
6042 
6043 
60H 
600 
6046 
6041 
6048 
6049 
6050 
6051 
6052 
605J 
6054 
6055 
6056 

=216't 50 
=2165 E815ff: 
=2166 58 
=2169 F60S0008FF 
=216E 7403 
=2170 f:95tH:.2 
=2173 fECCH05 
=2171 E886c2E8E8 

=217C EB'oFE2 

=217f F60619080F 
=218't 7503 
=2186 E98300 
=2189 B80709 
=218C A3F708 

=218f- EB~BH 
=2192 3CFFJ 5 03 
=2196 E91800 
==2199 393EA40B 
=2190 75F() 
=219f A801 
=llAl 1405 
=21A3 EBUFB 
=2U6 EBE7 

=21A8 ABH 
=21AA 7421 
=ZIAC 8A6F03 
=21Af 026f06 
=211\2 BAOE500fl 
=2186 A 15E OB 
=2189 02() E 94 OB 
=2180 150000 
=21CO 2AE9 
=21C2 886F06 

=21C5 884F03 
=21Cll 89H04 
=21CB EBC2 

=21CO ABOS 
=21CF 740C 
=2101 8AOE500S 
=2105 · 2A4F03 
=2108 884F06 
=210d EBB2 

=2100 53 
=ZlOE EB28FO 

1f71) 

2173 
03Ct: 
2J7(; 
0 400 

lock4: 

,Jush ax 
ca 11 check_r ~c 
pop ax 
lest lret,Offh 
jz H5 

jmp reset_rr 
dee ahl jz lock4 

c3ll tncr_rrl Jmps loc~2 

if (ra~ord_not_tn_ffl,) 

returnCerror - unwrltt~~ d~ta>: 

03CE call reset_rr 

;remove over luppinq records from lock list 
test olap_type 0 00Fh ;if (olap_type - no_olup) 

COPYR GHT © 1qn 1982, 1983 
DIG1TAL REStARCH 

2189 jnz Jt5 P. 0. BOX 5H 2214 Jmp lock08a 
PACIFIC GROVE, wA 93950 

lfDA 
2199 
2ll't 

218F 

21AB 
1050 
218f 

21CD 

7.IBf 

2100 

213F 

lf OC 

lock06a: 

lock07a: 

lockOTb: 

lock07c: 

mov axooffset lock_root 
rnov cur_pos,ax 

call srch_llist 
cap <iltOffhl jne Jt5 
Jmp lock08a 
c11p pdaddrodi 
jne lock06a 
test al,Olh 
jz lockOla 

c<all delete_item 
Jmps lock06a 

test al,ll4h 
Jz lock07b 

SER.# ______ _ 

while(not_end_of_llist); 

if (o_item.pdaddr -- pdJddr) 

if Cllist_rP.t f.f. complete_ola~) 

delete(cur_item); 

else 
if Cllist_ret &L pre_p~rt_olJo) 

11ov ch,)[bxl l_item.cnt = Cl_ite~.rec•cnt) -
add ch,6[bxl (rand_rectmult_:nt); 
mov cl 1 info_fcL•ranrec ; CH= lowCl_item.rec t l_item.cnt); 
mov ax1word ptr info_fcb•runrec•l 
add cl,mult_cnt 
adc ax,O 
sub ch,cl 
aov 6[bxl,ch 

mov J(bxJ,cl 
IDOV ft(bxltiJK 
jmps lock06a 

test al,OBn 
jz lock07c 

aov cl,lnfo_fcbtr3nrec 
sub cl 1 3lbxl 
IDOV 6[bxlt cl 
Jrnps lock06a 

push bx 
call create_llist_ite~ 

AX,Cl = rand_rec • mult_cnt 

store l_item.cnt 

l_item.rec = rund_rec t mult_cnt; 
store !_item.rec 

else 
if (llist_ret &f. post_pdrl_ol~p) 

l_item.cnt = rand_rec-l_item.rec; 
Cl = low(rand_re~ - l_it~m.rec); 

store l_itam.cnt 

else i(llist_ret && subset_olap) 
saVP. currP.nt item address 
create new llist item 



GP/N ASK86 t.1 ~JURGE: bOJS.A86 

bOH 
6058 
6059 
6060 
6061 
606Z 
606.J 
606-\ 
606) 
6066 
6061 
6068 
6069 
6010 
6011 
601'. 
6013 
60H 
6015 
6016 
6011 
6018 
6019 
6080 
6081 
6082 
6083 
608't 
608) 
6086 
6081 
60118 
6089 
b090 
6091 
6092 
609.J 
609't 
60'J) 
6096 
6091 
60911 
6099 
6100 
6101 
6102 
610.J 
610't 
6105 
6106 
6101 
6108 
6109 

=21H 
-=21E2 
•21E8 
-=21EC 
=21Et' 
=21FJ 
=2lf6 
=2lf9 

=21FC 
=2202 
=2Lll't 
= 
=2201 
=2.:'.0li 
=2201: 
-=2211 

-=2214 
=2219 
-=lL 10 
=221E 
-=2221 
=2225 
=2228 
=2228 
=222E 
=2230 
=2233 

=2236 

=2237 
-=223A 
=223[ 

=2240 
=22H 
=2246 
=2249 
=2l4C 

=224f 
=2252 
=2255 
=2258 
=225A 
= 
=225F 

H 
BA4402BB4H2 
8AOE500d 
A15E08 
020E9408 
150000 
8BH03 
894104 

8A6C03026C06 
2AE9 
886F06 

llAOE500B 
lAH03 
88H06 
E97 8ff 

f606HOBFF 
HlB 
tBHfC 
A0A008 
0A060E08 
884702 
bE500B 
890300 
flA't 
AO'H08 
88H06 

C3 

A11508 
38060909 
1363 

cBC 11:0 
A11508 
A30909 
880509 
A3Fl08 

EBBBEO 
c898FA 
E88Zt:O 
8503 
E8A9FA75H 

53E880fA58 

~ 

218F 

2236 
lfOC 

22A3 

lOOA 

1 OllA 
!CFO 
lOOA 

1006 

JCFO 

lock Oda: 

pop si 
aov al 1 2(sill ~ov 2ru1<l 1 al 
aov cl1info_fcb•rlnrec ; 

set 3ttriLute5 ani Jrlva 
rec = (r4nd_rec • •ult_cnt) 

aov <1x1word ptr info_fcb•rilnrec•l 
add cl,111ult_cnt 
adc <11<,0 
11011 J(b•l•cl 
;aov 't(ox] 1 ilx 

aov ch 9 3Lsill ~dd ch16lsiJ 
sub ch1cl • 
mo11 6(t>xJ 9 ch 

11011 cl 1 tnfo_fcbtrdnrec 
sub cl, 3[si] 
11011 6CsiJ,cl 
jmp lock06a 

test lock_unlock,true 
jz lockO'Ja 

call create_llist_item 
11011 al 9 cur_dsk 
or al1attributes 
aov 2Cbxl 1 al 
•ov si1offset info_fcbtranrec 
111ov cx,3 
rep 11ovsb 
•ov al,111ult_cnt 
11ov 6CbxJ1al 

5tore ne"' l_ite~.rec 

cnt = (l_item • cnl) 
(rand_rec•nult_cnt) 

store new l_item.cnt 

l_item.cnt ; rdnd_r~c 

l_ite:n.rec; 
store l_iteffi.cnt 

end of ,.hf le 
Hf (lock) 

create(rdnd_rec,~ult_cnt); 

set drive and attributes 

copy record II 

l_item.cnt = mult_cnti 
lock09a: 

ret 

fix _o 11 st_ item: 
;--------------

fix_olU 

11ov ax1xdcnt 
cmp ax 1sdcnt : ts xdcnt < sdcnt? 
jae retl8 ; no 
;yes - update olist entries 
call swap 
11ov ax 1 xdcnt 
mov sdcnttaK 
mo11 ax 1offset open_root 
aov cur_pos,ax 
;find file's olist entries & change dent Vjlues 

call s.ap 
call pack_sdcnt 
call swap 
11011 ch 1 3 
call searchn_listl jnz retlO 

update olist item with new dent v~lue 
push bxl call pack_sdcntl pop bx 

COPYRIGHT© 1981.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 
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- - -
Ll'/M ASM86 1.1 S lURCE: llflJS.~<16 ? .lCc 1 2 1 

6110 
blll = 2.l64 83C 303 <1dd Lil<. 3 
6112 =Ze.67 1HA103 mov Ll1<1offsel p.1ck.•J_dcnt 
6113 =226A 6103 JllOV cl 1 3 
61H =226C E.81 Jt2 0 -tE 2 c<ill move 
611S =226F l:BllE 224f jmps fix_oll 
6116 
6117 diskreset: 
61111 = ;-----:----
6119 exit; l flag Sdt if J t sl< r1?S.C t is <illo,.ed 
6ILO COPYP.iGHT © 1981. 1982, 1983 
6121 =2271 HCO xor <IX t<IX OIGlfAL RESEARCH 61l2 =2273 A30408 mov nt lO\h iiX 
6]L1 =2.c.16 A20009 IQOV set_ro_fl:i~ 1 .:il P. 0. BOX 579 
61H =227'J 881E8108 aov b111info PACIFIC GROVE, l-A 93950 6125 = lntrnl_dtsk_reset: 
6126 =200 833E 050900 C111p open_ruot, 0 SER.# b121 =2282 HlF 22A3 jz ret18 
61211 =2284 A0400850 110 v al ,curdskl push <IX 
6129 =22811 8500 aov ch,O 
61JO dskrstl: 
btll =221lA 01EB7216 22A4 shr bu ti jb d skrs t 3 
6132 dskrst2: 
bl.H =228t FEC5 inc ch 
bl34 =2290 83FB0075F5 228>\ Cllp llx10l jnz dskrstl 
bl3S =2295 58A2A008 pop axl mov curdsk 1 al 
61J6 =2.l99 6BlE0408 11ov bx 1 ntlog 
bl31 =2290 091E0208 or tlog1b11 
61311 ==22A1 FECO inc ii l 
61J9 ret 18: 
6HO =22A3 CJ ret 
6141 clskrst3: 
61'*2 =22A4 5153 push cxl push Lx 
bl't3 =22A6 882EA0088ACO •ov curdsk 1 chl mov cl 1 ch 
6144 =22AC 86160208 mov dx,·tlog 
6H5 =2280 E868E452 07Jt C<tll test_vectortl push dx 
bH6 =2284 ll8160008 •011 dx 1 rlog 
6141 =22Bll t8S3f:452 07H call test_ vector 11 push dx 
6H8 =22BL 68160608 " 111011 dx 1 rodsk 
6149 =22CO E85dE45fl . 07H call test_vectorll pop bx 
6150 =22C't OA1E0009 or bl 1 set_ro_fl<ig 
61!>1 =22C8 OAOA5A or b •• dll pop dll 
6152 =22C6 OAOll88U0109 or bl,dll llloV check_disk1bl 
6153 =2201 880509 •ov bx 1 offset open_root 
61H =2204 891 Ef-7 OB llOV cur_pos 1 bx 
6155 dskrst<\: 
6156 =22011 8501 •011 ch,1 
bl51 =220A E:829FA7523 1006 call search_nl is t I Jn z dskrst6 
6158 =22DF F6060109rF test check_disk 1 true 
bl59 =22H HU 22Fot jz dskrst5 
bl60 =22E6 5.3 push bx 
6161 =2.<.El EBHFA 14 05 108f call cowµ;i re_p ds I jz dskrst45 
6lb2 =22EC 5A pop d11 



(;l'/11 ASllU6 1.1 

6163 
blb't 
bl65 
b}66 
bl6l 
6168 
6169 
6110 
6111 
bill 
bl 13 
61H 
611, 
6176 
6111 
6118 
6119 
6160 
6181 
bl82 
6ts3 
6184 
6165 
6166 
6181 
b lll8 
6189 
6190 
6191 
6l'J2 
6193 
61'.l't 
6195 
6l'J6 

=22EO 

=ZlFl 
=2Zf4 
=lLFl 

=22FA 
=2.::fl) 
=2300 

=l.JOl 
=230't 
=2306 

= 

=2309 
=2300 
=2Jll 
=2H't 
=2318 
=2.JIO 
=2320 

=2.J25 

=232C 

= 
= 

SOURCE: rl~os.Aa6 

3lCOUlll 

BP0408 
t813E4 
58EiiOE 

8118108 
£887FA 
OC01 

5R59 
1403 
(:9!i5ff 

,UZA008 
803E9308FF 
1411 
88ZE2F09 , 
8Bl1A8B't706 
A33009 
C6061608ff 

5BC1060008fF 
FF 
C3 

2 302 

070.\ 
n:ia 

)[}87 

2309 
2281:: 

2j25 

xor al 1 all jmr,s .;skrsl6 
dskrst45: 

uskrst5: 

dskrst6: 

dskrst7: 

endif 

~ov bxtoffsel ntlo~ 

call set_cdisk 
pop bx) jmps dskrst4 

mov bx,offset info 
call remove_driv~ 
or altl 

pop bxl i>OP ex 
jz $t-S 

jmp dskrst2 

COPYR 0GIH 8 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 

error - olist item exists far another process 
on a removeable or read/only drive to be r~set 
or any kind of drive if function is write protect Jisk 

pop axl mov curdsk,al 
cmp error_mode,Offn 
je dskrst7 

aov err_drv,ch 
mov bxedxl mov ax16[bx] 
aov err_pd_addr,ax 
aov err_type,Offn 

pop bxl ~ov aret,Offffh 

rel 

;•••••••••• end odos file system part l ••******•• 



C~/M ASM86 1.1 SJURCE: bOOS.~86 

6191 
61'.18 
t.199 
6200 
6201 
6202 
620j 
620<\ 
620S 
6206 
6201 
6208 
6209 
6210 
6211 
6212 
62H 
62H 
6llS 
6216 
6211 
6218 
6Zl'J 
6220 
6221 
6222 
62.d 
62H 
6225 
6U.6 
6221 
6228 
6229 
6HO 
6231 
6232 
62H 
6234 
6235 
6236 
62H 
02311 
6239 
6240 
62'*1 
62H 
6243 
62<\4 
6245 
62<\6 
62H 
62411 
6249 

=2J20 B8FFFF 
=2330 A38108 

=2J3J E83Bff 
=2336 1405 
=2J31l E84B06 
=2.338 i:BOE 

=2J30 HCO 
=2331- A30608 
"'2H2 A30808 

= 
=l.l45 A30008 
=2348 A30208 

=2348 32(.0 
=2J40 E81AOO 
=2350 fEC8 
=2352 A2A008 

=2355 lEBElf2909 
=235A C70602008000 
=2360 IF 
= 

=2J61 c95F07 

2211 
2H!l 
2986 
2 34B 

2J6A 

2AC J 

eject I include flle4.oJo ; file syst~m pdrt 4 

individual functlon handlers 
;-----------------------------------------------------
funcl3: :reset dis~ system 

test all drives, not just loJ~ed in drives, Decause 
so•e drives may be In tlog stqte. 

if BMPM 

•ov ax10ff ffh 
mov info 1 ax 

call dis:C:reset 
Jz reset_all 

call reset_37 
jmps funcll_cont 

reset_all: 

end if 
if BCPM 

~ndi f 

if Bl'IPM 

call reset_37x 

xor ax.ax 
aov rodsk,ax 
iaov dlog,ax 

8DV r}O!hdX 

mov tlog1 ax 
funcll_cont: 

end if 

if BMPK 

end if 
if BCPll 

endlf 

xor al,al 
call func14a 
dee al 
aov curdskoal 

push dsl mov ds1uda_save 
mov ds:u_dm&_ofst,080h 
pop ds 

mov u_dma_ofst 1 080h 

jmp func48 

lset default disk to A: 

:set dma offset to BOh 

;set dma off~et to ROh 

; flush buffers 

COPYR.GHT o 1931. 1982, 1983 
DIG1TAL REScARCH 

P.O. BOX 579 
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CP/K ASH86 1.1 S~URCf: f.005.~86 

6250 
62H 
6252 
6Z!d 
62!>4 
6255 
62!>6 
6l'jJ 
6258 
62!>9 
6260 
6261 
6262 
6261 
626' 
6265 
6266 
6261 
6268 
6269 
6.l70 
6211 
6212 
6l1J 
62H 
6215 
6276 
6211 
6278 
6219 
6280 
6281 
6282 
628J 
628<\ 
628!> 
6286 
6287 
6288 
6289 
6290 
6291 
6292 
6293 
6294 
6295 
6296 
6291 
6298 
6299 
6300 
6301 
630Z 

=2364 t841\f6 
=2161 A07F08 

=236A 8BlE6800 
=236c 88H12 

=2371 C3 

=2372 E855F7 
=l.H5 t8)9f3 

=Z~18 C606090800 
=217U C6060A09ff 
=2382 889823 
=238!> 53 
=2386 C606f308FF 
=2386 E815t3 
=238E 58 
=2J8f 603E9E0860 
=2J9't 7505 
=-2396 EBE3d 
=2J99 EB65 

=2398 C60~9F0800 
=2JAO C60~0A09FF 
=23A5 E853E3 

-=2JA8 E880EA 

=ZJAil t:8i>Hl 
=2Ht 24CO 
=2380 3CCO 
=2382 1502 
=238'* 2-HO 

=2386 A2'1EOB 
=2389 8AEO 
"'2388 OOt:C 
=2.JBO 7502 

191\L 

l ACA 
0151 

060 

2 3911 
OHC 
HOO 

06Fd 

OE2B 

051F 

2386 

23Cl 

funct't: ;select Ji.sk infQ 
;====== 

call tmp_select 
111ov al,seldsk 

funcl4<1: 

if BMPM 

end if 
if BCP:<t 

end if 

funcl5: 
;::;:::;::;:::;:::: 

if 8MPM 

mov bxtrlr 
mov p_dsk[bxJ,al 

IDOV p_dsk,al 

rel 

;open file 

call copy_dma_in_B 
call clrmodnum 

mov make_flag,false 
111ov byte ptr sdcnl*ltOffh 
mov bx,offset openflle 
push bx 
mov check_fcb_ret 1 true 
call check_fcbl 
pop bx 
cmp high_ext,60h 
jne open_f ile 

call set_end_dir 
jmps open_user_zero 

open_ file: 

endif 

if llHPH 

att_old 

mov xfcb_read_only,O 
aov byte ptr sdcnt*l,Offh 
call reset_checksum_fcb 

cal 1 check wild 

call get_atts 
<1nd <1l .ocOh 
cap al, OcOh 
jne att_ok 

attd al,o\Oh 

11ov high_ext,al 
•ov ah,al 
shr ah,1 
jnz att_set 

COP'{R:GHT cv 11331. 1982, 1983 
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SER.#-------

;clear the module num~er 

;1nitiali£e .sucnt 
tCheck_fcbl returns to open_file 
;it chccksu~ invalid 

;returns normally if fcL cnksum valid 

Pt'..G..:. ! 24 

;ts file open in read/only-user 0 ~ode? 

;no 

;clear in case s~t Ly callln) process 
;initiali£e sdcnt 
;invalidate fcb chksum 

;check for ?s in fcb 

;qet & cleqr atts ts•-ra· 
;tst 2 specify open mod~ 
itt both on detault lo reiJ/only 

;remove unlocked mode bit 

isave open mode 
idefine attributes 
ibit 0 on locked mode 
;bit 1 on = unlocked mode 



Cl' /M ASM86 1.1 SJURCE: eons.r.a6 

blOJ 
6304 =23Bf 1148 0 
b305 
6306 =2JC1 882!>0[08 
6301 =23C5 248() 
b]06 =23Cl 7514 230[) 
6109 = 
6310 
6311 =23C9 803E800800 
6312 •2JCt: 740) 2JOJ 
b]l3 =2300 BOFE 
0314 =2302 A21608 
UH =2J05 fECO 
6316 =2301 A21208 
b3l1 
6318 
o.3H •2JDA ~20C09 
6320 = 
b3ll 
0322 
6]lJ =2300 l89DH 1270 
0324 =<~JED E831DO 2414 
0325 =23E 3 32CO 
6326 =23E5 66061208 
63ll =?.3f9 84CO 
bll8 =?.JEil 1501 2 3EE 
6329 =23EO C3 
bHO =23H 803El608FE 
6J.H •2JF3 HFB 23EO 
6332 
6333 
63H =lJF5 E812EC lOOA 
033!> 
6336 
6H7 =2Jf8 E888L3 0783 
03311 =23f8 C6069E0860 
6339 
6340 =2400 32CO 
0341 =2402 A23COB 
6H2 =2405 Bl OF 
6343 =2407 t819tc l 02i 
03-H =HOA E83EEC 1048 
6H5 =2400 t87 () l:E 1280 
bH6 =2410 E80l00 2 "14 
6341 =2413 Cl 
6H8 
630 
6350 
6351 =2'tl4 E85EE3 07H 
6.3!>2 =2411 H04 23EO 
6:i~d =2419 BB5COB 
63!>4 =241C 803FFF 
6355 =241F 1505 2426 

-
.11ov <1h,8Uh 

alt set: 
JIOll attributest3h 
an1 al.Bun 
jnz c.t l l_op en 

en di f 

cmp usrcodetO 
je call_open 

mov al,Ofeh 
lllOV byte ptr xJcnt• 1, al 
inc al 
illOV search_user0 1 dl 

if 814PH 
IDOi/ byte ptr sdcntO•lodl 

<!ndlf 

call_open: 
call open 
call openx 
xor <tlt al 
xchg search_user0 1 al 
test al,al 
jnz $+3 

re t 30: ret 
cmp byte ptr xdcnti·t, Of eh 
Je ret30 

if RMPH 
ca 11 s;.,iap 

endif 

call set_dcnt 
111011 high_ext160h 

open_user_zero: 
xor al, al 
•011 info_fcb 1 al 
mov cl1n<1mlen 
call searchi 
call searchn 
call open I 
call open" 
rel 

openx: 
;-----

call endof Jir 
jz ret30 
111011 bx 1offset info_fcb•nxtrec 
cmp b[bxJ,Offh 
jne openxa 

-
;Lit 2 on rf<•d/only 1u>d" 

;is open moOm unloCk!d? 
;yes 

;is US"'r 0 
;yes 
;initialize search s~itch2s to 
iflao pr~stnce of file unjer ~ser 
~zero if file nor present unddr 
;current u::.er ii 

iallempt to open fcb 
:returns if unsuccessful 

PAGc l .:'> 

COPYRIGHT <B 1981, 1982.1983 
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isearch_userO = false 
;is search_userO true? 

SER.# ______ _ 

;yes 
;no - open failed 
idoes file exist un1er user 01 
;no 

;swap sdcnt & sdcntO 

:reset dent 
iset open mode to re~d/on-us~r 0 

;tcb(O} = user 0 

:attempt to locate fcb under use~ zero 

;oµenx returns if se~rch unsuccessful 

;~as open successful 
ino 



CP/H ASHU6 1.1 SOURCE: t005.Ao6 pr,r,L l U 

6356 
oJ!>l =:2421 AM90li ;uov ~1 1 info_fcc•~~ksum 

b3!>li =242't 8.801 aov Lbxl 1al 
6359 openx.l: 
6J6U =2426 5R pop t>X ;disc.1rd r(,turn a11dr·~s.s. 

6361 =2't21 A09E08 11011 dl1high_eKt ; is Opell .nod\1 read/only - us ;;r \, 1 
6362 =2't2A 3C60 ClllP al160h 
6363 
636.\ if BCP'1 
6365 jne openxO ;no COPYRiGHT © 1981, 1982, 1983 
6366 endtf OIGIT1\l RESEARCH 
6361 if BHPM 
6368 =:242C Hl1 244) je openxOO ; yes P. 0. BOX 579 
6369 =2't2i: OACO or al,dl ;is open mode lockEJ1 PACIFIC GROVE, CA 93950 
bHO =2430 7525 ?457 jnz openxO ;no 
6311 =H32 8BlC:Oe mov bK 1offset info_fcb ;set e.x for- rot1>st SER.# 6312 =243'.> OAOT or al,(bKl ;ts user number zero? 
b3U =2431 751E 2'151 jnz openxO ; no 
63H =2439 c8FH2 0730 call rotesl as file r-eaJ/only dltr-tbut ~ Spt] 
6H!> =243(, 7319 245 7 jnc openxO tno 
6316 =2431: 't3 inc bx : is file sys tern ..ittrit>tH e set? 
6311 =ZHF 8401 aov iilt[bx] 
6318 =2Hl 00!)0 rel al,1 
6379 =2443 7312 245 7 jnc openxO ;no 
63li0 
6 llil openxoo: 
6J82 =2't45 C6060E0820 •OV attributes 1 20h : open tile in re<1d/only-user 0 nu de 
6363 endif 
6 3li 't 
6Jt>5 =£HA AOH. 08 11011 al1lnfo_fcbtsysfil ;If fcb Ins system attril1ute set 
b386 =2't't0 HBO and al,80h 
6387 =2't'tf 7506 2457 Jnz openxO ; system attribute set 
6J88 =2451 A29E08 aov high_ext,al ; open failed - sys t e11 attri':>uta reset 
63U9 =2't5'1 E958H !OAF jmp lret_eq_ff 
63'JO 
6391 openxO: 
6392 
6393 if BllPH 
6H't =2457 E8Alc2 06f8 call reset_checksum_f c~ iinvalidate c heel< sum 
b395 endif 
6396 if 3CPH 
6391 call set_lsn 
6398 endif 
6399 
6't00 =2't5 A (88lf6 l AO t: call ge t•_dlr _mode :al = dtr lal>~l d<ttu byte 
6't01 =2't50 A880 resr Al,BOti ;ARE PASSWORDS A:: fl Vt"? 
6'tUl =2't5f H5C 2'tBO Jl DPENXlA mo 
6't03 =2461 E:80Af8 1C6i: CALL QllIRFCBl HS FCB JN lST OTR FC!37 
6't0 't =2't6't 752C 2't'J2 JNZ lli>ENXOA H•O 
b'tO!t =2466 1:81lAF7 1C4J call get_dtba8 
6't06 =2469 OACO JR Alt Ill DOES SFCfi EXJ.iT? 
6't07 =2't6U 7525 2't92 JNZ OPEMXOA NO 
6401:1 =l't60 f601CO TEST 3CBXJ,OCOH IS PASSWORD MOOE REAO ni{ >ii{ ITE1 

--



-
C~/M ASK66 1.1 5JURCE: 80JS.A~6 

b40\l 
6"10 
6Hl 
bHL 
6H3 
bH'\ 
6"1!» 
bU6 
6Hl 
6H8 
6419 
6't20 
6"Ll 
b'tl2 
6't23 
64L-'t 
b't.25 
6"26 
64Ll 
6"211 
6429 
6"30 
6431 
6432 
6H.i 
t.4H 
605 
6"36 
6"3J 
6438 
6"39 
6HO 
6Hl 
6H2 
644.i 
64H 
6"45 
6446 

=2410 
=2472 
=2475 
=2478 
=247A 
=2470 
=247f 
=2't82 
=L486 
=2481J 
=2480 
=2480 
=2490 

=249L 
=2495 
=2498 
=249A 

=249C 
=249F 
=2'tA1 
=24A4 
=24A7 
=24A9 
=24A8 
=241\0 
=24Af 
=2462 

=2487 
=24BA 
=24BC 

7H6 
E80HO 
E86!1f6 
7522 
EBOOEO 
743) 
E8C3f7 
0AC075 37 
8807 
t:881H:2 
7530 
i:8l!)f7 
E628 

ESEHC 
E840F6 
24CO 
7418 

E8ZOF7 
7't 16 
E88Ef6 
AOOOOS 
24CO 
HOC 
f.680 
7403 
E9t6f6 
C60!'.9F0860 

E8C3H 
7501 
C3 

b44l =2480 E830f8 
64411 
6449 
6450 
6451 
6't52 
645.i 
645't 
6455 
b456 
6451 
6456 
6459 
b4bU 
t.461 

=24CO 
=24C5 
=24C7 
=24CA 
=24Ct: 
=2403 
= 
=24Dil 
=24DA 

F6060E Ci6AO 
Hll 
E8C 5El 
OOC0730A 
C60619081l0 
C6060E0820 

ll503 
l81FF81'tl8 

? 4f'IJ 
1176 
IAE5 
2'i9C 
1170 
2413C 
1C4:> 
248!1 

0716 
24BO 
OCOil 
24130 

1176 
l .iE 5 

24d 1 

lBCC 
24iH 
1B32 

24R7 

24P.L 
lfi9tl 

ll 7!) 

2460 

lCFO 

2406 
068F 
2408 

lCFC 

-

OPt:NXOA: 

openxOb: 

openx 1: 

REH2: 

OPHlxtA: 

if BHPH 

Jl OPENXl f. 
c~ll icdcnt_~·~-dcnt 

c;ill qet_xfcu 
jn.z openxOI> 
Clll reslore_Jir _ fco 
jz ret32 
cal I get_dtbu 
or al 1 all jnz openxLt 
UIOV (bxhal 
call nowrite 
j nz openxl ... 
call wrdir 
jmps openxl4 

CALL XOCNT _EQ_OCfH 
call get_xf cl; 
and al, OcOh 
Jz openx 1 

call cmp_pw 
jz openxl 
c.tll chk_pw_.,,rror 
lllOV al 1 pw_mode 
and al,OcOh 
jz openxl 
test alt80h 
jz St-5 

jm.p pw_error 
lllOV xfcb_read_only,80h 

CALL RES TORE_DlR_FCB 
JNZ OPENXlA 

RET 

call pack_sdcnt 

idoes xfc~ exist 
; 'i es 

;does sfc~ still exist 
; no - <error) 
;sfco.p .. w,ode = 0 
;update sfc!J 

;SAVE OCtH 

COPYR.r,Hf -D 1921. 1982, 1983 
DIG• TAL RESf.M~CH 

P. 0. BC·X 579 
PACIFIC GROVE, ... A 93950 

' SER.# ______ _ 

;is pw mode read(O) or .. rltd(l)? 
:no - don•t chk passNord 

;check passworus 
;jump if p~ssword checks 

:ts pw mode read(l)? 
; yes 
;password error 
;prohibit any writes to file 

error 

set open aode to r/o if in default mode and 
if co111patil>ility attribute t1• is set. 

test attrtbutes 1 0a0h 
jz openxlOl 

call get _c11p_1node 
rol 111,11 jnb openxlOl 

lllOV olaP_ty1>e1dOh ;set fl• locked overl~p switch 
lllOV attril>ut.?s 1 20h 

openxlOt: 
/DOV ch,3 
call search_ollstl jz openx04 ;is this file currently open? 

opP.nxo1: 

-



CP/M ASH86 1.1 SOURCE: f;OU~.486 

646l 
6463 
6464 
b465 
6466 
6467 
6468 
6469 
6470 
6411 
6472 
6473 
64H 
6475 
6476 
6471 
64711 
6479 
6480 
6481 
6482 
6483 
604 
64115 
6486 
64111 
6488 
6489 
649U 
64';11 
6492 
649J 
b494 
6495 
6496 
6497 
6498 
6499 
6500 
6501 
650L 
6503 
6504 
6505 
6506 
6501 
6508 
6509 
6510 
6511 
651l 
6513 
65H 

=Z40f 833E520000 
=21tE't 75()5 

=2'tE6 8408 
=24E8 t9C90F 

=24Eb i830FA 
=24EE 7205 

=24FO 640fl 
=24F2 E98FUF 

=24F5 t8t8F9 
=24F8 f 858 

:2'tFA 831F08ff 
=24F!: l5Pti 
=2500 E88Cf8 
=2503 75H 
=2505 E8EOF9 
=2508 t84B 

=250A f6060E0880 
=2501" 7415 
=2511 F64 l 0580 
=2515 HOF 
=2517 C60(>9f0880 
=25JC C60(>0E0820 
=2!>21 t606190880 

=2526 AOiH:080AH02 
=2:>2C 3AH027518 
=2531 24807519 
=2535 881EF908 
=2539 891 EF108 
=2530 ll505 
=253F E8C4f7759B 

=2 544 Ffltl08 
=2541 l:BOC 
= 

=2549 6405 
"'2546 c96(>DF 

=254t: EB(>Ef8 
=2551 75F6 
=2553 ESEF 
= 

0484 

lfH 
24F5 

04B't 

lHO 
2555 

250A 
108f 
2549 
HES 
25.55 

2526 

2526 

1006 

2555 

0484 

lORf 
254 9 
2~H 

op cnx 02: 

openxOJ: 

cmp free_root,O 
jne openx03 

llOV ahtll 
j11p set_aret 

call count_opens 
jb openx035 

openx034: 

openx04: 

111011 ah,10 
jrap set_aret 

call create_olist_item 
jmps openx08 

cmp ~ord Ptr SCbxJ,Offffh 
jne openxO'tl 

call compare_pds 
j ne openx06 
call create_olist_iteml 
jmps openx08 

openx O't H 
lest attributes,80h 
Jz openx042 

test byte ptr 5Cbxlt80h 
jz openx042 

mov xfcb_read_only 9 80h 
mov attributest20h 
mov olap_type,80h 

openx0't2: 

openx05: 

openx06: 

•ov al 1 attributesl or al,2(bx] 
c•p al12lbxll jnz op~nx06 

and al 1 80hl Jnz open.11 01 
mov bx,prv_pos 
•ov cur_pos,bx 
llOV Cht5 
call search_nlistl jnz openxOl 

inc word ptr 8Cbxl 
)nips openx08 

;no - is olist full? 

; yes - error 

;has process eAceeded 
; open fil~ maximum? 

; yes - error 

;create new olist element 

;if file has extended loc<, 
; allow change in open mod~ 

;ls open mode locked? 
;no 
;does II.item indicate r1· env? 
;no 
;treat as write pass~ord error 
:change o~en mode to read/only 
iset locked overlap switch 

;do file attributes match? 
; yes - ls open mode lockej1 
; no 
ihas this file been 

opened by this process? 

yes - increment open file count 

error - file opened by another process in 
incompatible mode 

llOV aht 5 
jmp set_aret 

openx07: idoes this olist item belong to this process? 
call compare_pds 
jnz openx06 ; no - error 
jmps openx05 ; yes 

openxOB: ;open successful was file opened in unlocked mode? 

- -

PAC.£ l .21; 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEt.RCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#------



-
CP/M ASH86 1.1 SOURCE: ~OGS.Ati6 

65H 
6516 =l555 t-60f>DL:08't0 
6511 =255il HO fl 
65lli =2551.. Alf708 
6519 =l55f A35008 
65l0 =2:>62 C60&0COB23 
6521 
65a =l567 r60f>OE 08.lO 
6523 =256C Hl8 
65H =256l F60/il906d0 
6!>25 =l5 7::1 Hl4 
6526 =257:> 880509 
65l7 =2578 A3F708 
6528 
6529 =2571) tl503 
6530 =2570 t.88!>F77507 
6531 =2582 80'tF0580 
65;).l =2586 E9F2ff 
6533 
6H't =2589 C6061108ff 
65J5 =258c f60f>0908FF 
6536 =2593 7H6 
65H 
65J8 
6539 = 
65't0 
6541 
b5't.l =2595 6HO 
6H3 
65't't =2597 E8cAF6 
65"5 =259A 753F 
65"6 =259C E:9F7f6 
6547 
65'tll 
65't9 = 
6550 
6551 
655.l = 259t- t8!llOF 
6553 =25A2 BBC025 
65H =25A5 53 
6555 =.l5A6 C60H308FF 
6556 =25Ali E8F5EO 
6557 =25At 58 
6558 
6559 =25Af- C6060A09FF 
6560 =25B't AO HOB 
6561 =2587 2480 
6562 =2569 7511 
6563 =2588 ESE OED 
656't =2!>BE EB14 
6565 
6566 
6561 

test attriDutas,40n 
2 ':J6 l jz openx09 ; no 

mov dK•cur_pos lreturn .olfst_item in r~nr~c fl~l~ of fcD 
11ov word ptr i11fu_tc1..t·ranrec 1 dx 

mov parly 1 35 :copy 35 aytes hack to user fc~ 

openx09: 
test attribute~,~Oh ;is open mode ra~J/only? 

2589 jz openx09b ;no 
test olap_type,90h ;r1· locked ovarllP cas~? 

25119 jz openx09b ;no 
mov ax,offset open_root ;set tt• env bit in ull 
mov curpos.~x ;lock items for file 

openx09a: 
:llOV Cht3 

1006 call search_nlistl jnz openx09b 
or b~te ptr 5CbxJ,8Qh ;set t1• env oit 

257d jmp openx091 

COPVTGHT © 1%1. 1982. 1983 
DIGITAL RESEARCH 

openx09b: 
•ov comp_fcb_cks 1 true 
test make_flag,true 

2500 jnz ret34 

JC84 
2501! 
1 C96 

057F 

06.\3 

25CC 
139t: 
2~04 

endif 
lf BCPH 

endif 

openx2: 

funcl6: 
:===.:== 

if BHPM 

mov comp_fcb_cks,true 

ltOV CL,'tOH 

CALL QSJAHP 
JNl REf34 
JMP STAMPl 

;close file 

call get_atts 
•ov bx 1 offset closeOO 
push bx 
•ov check_fcb_ret,true 
call checlc_fcbl 
pop bx 

closeOOO: 

closeOO: 

•ov byte ptr sdcnt*l 1 0ffh 
•ov al 9 tnfo_fcb*moanu111 
and al 1 80h 
Jnz closeOl 

call close 
j111ps close02 

P. 0. BOX 579 
PACIFIC GROVE, LA 93350 

SER.# ______ _ 

;is access stampinJ requested 
on drive 

no - sta»pinq reQuesled 

;al = interface attributes 
icheck_fc~l yoes to closaOO if 
iu chksum error is detected 

;chksum olc 

;initializes sdcnt 
;perform partiul close if 
;tcb(modnun) & 8Uh = 80h 

;perform full close 

if comp alt r3• 0 then report close checksum error 

- -



CP/H ASH86 t.J S~URCE: bDUS.A86 

6566 
0569 
6570 
0511 
6512 
6573 
65H 
657!1 
0576 
6577 
b578 
0519 
6580 
65111 
o5ll2 
651H 
6584 
65ll5 
651J6 
65117 
6588 
6589 
6590 
6591 
6592 
6593 
o5'H 
0595 
6596 
6597 
6598 
659<J 
6600 
6601 
6602 
6603 
660't 
6605 
6606 
6607 
6608 
660<J 
6610 
6611 
6612 
66U 
66H 
6615 
6616 
6611 
6616 
6619 
66lU 

=25CO E8CCt fl 
=25C3 2420 
=25C5 75t8 

=l5C1 t.406 
=25C9 t:9t80E 

=25CC C606FB08ff 
=2501 E80HD 

= 

= 
=2504 803E0008FF 
=2509 7501 
=2506 C3 
=25DC E85705 

=25Df- f606DE0880 
=25E't 75F5 
=25E6 E807f7 
= 
=25E9 il505 
=25EB E80Ef77H2 

=25f0 E89CE 0 
=25F3 24407538 
=25F7 FFH08 
=25FA 80lf09fF 
=2~Ft: 7532 
=2600 C6't708FF 
=2oO't 53E8f3t05B 
=2609 89lEHOfl 
=2600 A09E08 
=2610 O•C07500 
=2614 fMl0580 

0681" 

2 511 i= 

04fH 

13R2 

2!iOC 

2636 

2508 
lCFO 

JCFC 

068F 
2o32 

2632 

06FB 

2621 

closeOI: 

close02: 

end if 
if RCPH 

endif 

rel 34: 

if RHPH 

otherwise allo. cl~se to proceed by jumpin1 to closeGJu 

ca 11 get_cmp_mu<le 
and al,20h 
jnz closeOOO 

IDOV ah16 
j Rl~ set_aret 

llUV dont_close 1 true 
call closel 

call set_lsn 
call chek_fcb 
•ov ah,6 
jz $•5 

jmp set_aret 
call close 

cmp lret,Offh 
jne H3 

rel 

;checksun error 

lPerform close but don•t u~d3te 
idirectory fcb 

icheck fc~ chksu~ 

;pc.ssworo:I error 
;close file 

; errur ori close 

COPVR;GHT © 1981, 1982, 1983 
OIGiTAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

call flush iflush blocking/deblocking buffers 

test attributes.SOh ;is this ~ partial close 
jnz ret34 lyes - return 
call pacl<_:;dcnt 
:find olist item for this process and file 
•ov ch,5 
call search_ollstl jnz close03 

;decrement open count 

default to parti..al close if comp att t2• ; 1 
if permanent close, don•t delete lock list ite~ 
if interface attribute f6• = 1 

call get _cmp_mode 
and al 1 40hl jnz close03 
dee word ptr 8[bx] 
Cmp byte ptr 9(b11J1 Offh 
jnz close03 

mov byte ptr 8[b x]. 0 f fh 
1)1.!Sh b11 I c..all reset_checl<sum_fcbl pop b11 
mov file_id.b11 
lllOV al1high_.,11t is file open in 
or al, all jnz closi?0..15 no 

lest byte ptr 5(bx],80h .is file in n · 

locl<ell mo·1~? 

con.pat ibil i ty en11? 



- -
C~/H llSH86 1.1 SOURCE: fiOOS.~J6 

b6ll 
66U. 
b6l3 
66l't 
6625 
b626 
66l.7 
66211 
b629 
66;0 
6631 
6632 
66J:S 
b6.H 
6635 
b636 
66H 
6638 
663<J 
b640 
66"1 
66't2 
6641 
66'*4 
6645 
6646 
6641 
66411 
66'e9 
6650 
66.H 
6652 
665:S 
b6!>'t 
6655 
b656 
66H 
6658 
6659 
66b0 
6661 
6662 
6663 
6664 
6665 
6666 
6661 
6668 
6669 
6670 
6611 
6612 
6613 

=26ta 7507 
=261A AO!lEOS 
:2610 l4't07Sll 

=262.l t82CF7 
=2624 f6069E08d0 
=2629 7407 
=2628 881EFE 08 
=262f t8!>Jf7 

=263l CJ 

=2633 Al2B09 
=2636 A38008 
=2639 Al8l08 
=263C A38B08 

= 
:26 Jf 32CO 

=2641 9C 
=2642 B0Jc3COBJF 
=2647 1504 
=2649 E8611f3 
=264C E8i:8f3 
=2b4f 32C9 
=2651 tB11 

=2653 &B480B 
=2656 803f 3F 
=l659 1406 
=2656 E8F9t0 
=265t E8FOEO 

=2661 E883F3 
=266't Ul() F 

=£666 909C 
=2661l HU 
:266A A1BF088B08 
=266f 2403 
=2671 3C03HOF 
=2675 BBC 3 
=2671 50 
=2678 24FC 

26?1 

2632 

1050 

2632 

1095 

265 3 
l 9A6 
lAH 

2666 

2661 
0757 
0751 

19E7 

2684 

2684 

cl os.;025: 

closeOJ: 

end if 

UT 

- -
jnz closf!02S 

~ov al 1 ~ttri~utB5 
4nd al140hl jnz closaOJ 

call delete_it€m 
test high_ext 1U0h 
jz close03 

mov bx, file_id 
call remove_locks 

- ..... ...... -
; v l~ s 
; did .,roce::.s 
;yes 

r~quest exlen1~J lock? 

;per~anentlw close file 

iif unlockeJ file, 
; remo11a file's loc~tol C!ntr i~:.. a<p/tM~Xf.? z-a v. 

COPY.1GHT©1981, J982, 198l 
DIGIT Al RfSEA!lCH 

P. 0. BOX 579 
PAClf IC GROVE, t.A 93950 

funcll: ;search for first o~currence of ~ file SER. # e_c.. 7 <Yf 

if BllPH 
aov ax1Parameterseament 
llOV searchabaseo.ix 
aiov iUt info 
aov se<trchaofst,aK 

end if 

xor al1al 
csearch: 

pus hf 
Cap info_fch,·1· 
jne csearchl 

call curselect 
ca 11 nos.;lectO 
llOr cl1cl 
jmps C5earch3 

csearch 1: 
•011 bxooffset info_fcb•extnum 
ClllP bfbK), •7• 
je csearch2 
call clr_ext 
call clrmo dnum 

csearch2: 
call reselectx 
aov clonamlen 

csearch.3: 
pop fl PU5hf 
jz cse<irch't 

1110 II ax 1 dcntl mov bx t ilX 

40d al,dsk11sk 
cmp i.1lo3J je c:>e.Jrch't 

IJIOV ax 0 bx 
push ax 
und al10fch 

;suve user segment C fcb offset 

iz flag = 1 for search, 0 for se~rcbn 
;does fcb(O) = ·1• 
:no 
:current s~lected disk is searched 

;return first or next fcb 
;all fcb5 11<1tch 

;yes 
iclAdr hf Jh 3 bits of fco(ext) 
;fcblmodnum) = 0 

ifcb(O) may specify d~ive 

-



CP/H ASH86 1.1 SOURCE: oOOS.Ad6 Pt.GL 1 P 

66H 
6615 =267A A3BFOB mov Jcnt 1 ax 
6676 =21>70 f:B17t:5 OtiF1 call rddir 
6671 =2680 8F0!'>8F08 pop dent 
6618 cs~~arch4: COPYRiGHT 0 1931, 1932, 1983 
6619 =2684 90 po pf 

DIGtT~.L RESrnRCH 6660 =2685 1505 268C jnz csearch5 
6661 =2681 fBllBf9 1045 call :;earch P. 0. BOX 579 
661$2 =268A f80Jl 2696 jmpli dlr_to_u<>er 

PACIFIC GROVE, CA 93350 1>61$3 cstiarchS: 
6684 =268C 8A0f8A08 lllOV cl,searchl 
6685 =2690 E890i:9 102J call searctd SER.# 
6686 =2693 E8tl5E9 1048 call searchn 
661H ij mp s dir_to_user 
6688 
6689 dir_to_user: 
6690 ;-----------
6691 copy the directorv entrv to the u.s.er buffer 
669l after call to se.arch or searchn by user code 
6693 
6694 =2696 803f0008fF cmp lret, Offh 
1>6~5 =2698 HU 26R8 je ret35 
6696 =269U AlBFOB mov aietdcnl 
6691 =26AO 2403 and al,dskmsk 
6698 =l6A2 A20')08 aov lret,al 
6699 
6700 =26A5 BBi 6A1108 •ov dx,buffa i source ls directory buffer 
6701 =26A9 13BlE8508 lllOV bx 1 d111a_ofst ;d<estination i.s. user dm1 "dd r. 
610l =26AO lll!IO mov cl,recsiz ; copy entire record 
6703 =26Af 06 push es ; mov1e to user se,iment 
1>104 =?600 8E0687 08 •OV es1dma_se11 
6705 =26B't f:82f>OI' O'tE 2 call IDOVe 

6706 •2687 07 pop es 
6107 ;2688 t3 ret35: rel 
6108 
6709 = 
6110 functe: isearch for n ~x t occurrence of a file name 
6111 ;===::::::: 
blll 
6113 if fHIPH 
6714 
6115 =2689 AtB:>OB ADV ax 1 searchabilse ; l. 1 fix - search next without 
6716 "26flC OB068R08 01' ax,se .. rchaofst ; search first cr3si\es the system 
6711 =26CO HF6 2686 jz ret35 
6118 = 
6119 =26C2 A18008 lllOV ax 9 searchabase ;set seolrch parametel's 
6720 =26C5 A32809 llOV parametersegment,a~ 

6721 •26C8 AJSl\06 mov ax 1 sear cha of st 
6722 "'26C8 A38108 llOV info, ax 
6723 =26CE E61300 OJE4 call parsave33 
b1l4 =2601 C701>83083COB llOV searcha,of f.s.et lnfo_fcb 
672., endif 
6726 
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LI' /H ASH116 1.1 SrlURCE: iJOOS .,, 86 PAVE l 3 ° 

67L.7 
61l8 =2601 OCOl or il l, 1 
6729 =2609 E965FF 26ltl j blj) csearch 
6130 ;ret 
6731 COPYRIGHT© 1981. 1982, 1983 
6132 funcl9: ;<lelete ii file DIGITAL RESEAHCH 6133 "' ;====== 
6734 =260t:. E8E8fl II.CA call copy_dma_in_il P. 0. BGX 579 
673!> =260f E9A6i:A ll8ll j llP de let PACIFIC GROVE, LA 93350 6136 ;ret 
0131 SER.# 6H8 func20: ;read il tile 
6139 . ::;::::::::: 

oHO 
0141 if BMPM ;if comll att f 't. = 1 tnen 
6142 =26E2 E8620F 0691 call cond_check_fcb . a on• t call check_fcb ' 6743 endif 
6744 if BCPll 
61'\!> call check_fcb 
61't6 en di f 
6141 
6H8 =26E !> E93AFO 172 2 j111p di skread 
61't9 ;r et 
67!>0 = 
o7!>1 func2t: ;write a file 
6752 = ;:::.:::::::= 

67!>3 
67H if BllPM Hf comp ;itt f4" = 1 then 
6155 =26Ell c81'lCOF 0697 call cond_check_fcb ; don •t Ciill check_fcb 
6156 en di f 
6757 = if BCPll 
67!>11 call check_fcb 
6759 end If 
6760 
6761 =26EB E98CFO l HA jmp diskwri te 
6762 ; l'e t 
6763 
6764 func22: ; make a file 
6765 . ------·------
0766 =26EE 8109 llOV cl,9 
6767 =26FO E8J9F3 ucc call copy_dma_in 
01611 =26FJ t:8890E 057F call get_atts ;get and clei)r interf<1ce it t ts 
6769 =26f6 E85EE:O 0757 call clr_ext icle<1r hi')h 3 bits ot fct.(eict) 
6770 =26F9 Ea55EO 0751 call clria:>dnum 
6111 =26FC ESE BFZ 19E7 call reselectic 
0772 
67H = if BllPM 
o71't =26FF E8F90F 06Fii call reset_checksum_fcb 
6775 en di f 
6716 = 
6111 :2102 E826E7 Oc2B call check _wild iveri fy no wild cha.-.s exist in fct. 
6178 =270!> C7DH508Ffff llOV xJcnt.Offffh ii nit x<lcnt for OPP.:n,11H.:.i<e 
6179 



CP/H ASMb6 1.1 5JURCE: DOOS.~86 

6780 
o71ll if P. llP H 
67ill =2708 (;60SOl\O<JfF llJOW by ta p Lr sacnt~l,Offh 
6183 endf 1' 
67114 
6711~ =2710 1:851\i:B 1270 call opP.n ;atte:mpl to op~n t .:t 
07116 
67117 if B11l'M 
61118 =2713 c8E50f 06Fd call res.it_checksll•ll_ fch ; inv;;l i:Jiltt: fcb chk Sllifi in C <JS'! file 
6789 en di f ; "lr<!,Hly exists 
6190 
0791 =2716 t85CEO 017:> call endofdir ; do ,:s ti Li exist? 
6H2 =2719 740A 2725 jz makeOa 
679J =lltu l:81COE O:>q~ call 11et_dir_<:<d 
6794 •271E 3A017203 212:. cmp al,(bxJI jc 1oakeOa 
67'.15 =2722 E98:>00 04~2 jmp file_extsts iyes - error COPYRiGHT © 1981, 1982, 1983 
6796 m'.ikeOa: 
67'H =2125 9C pushf DIGITAL RESEARCH 
61'J6 P. 0. BOX 579 
0799 if RHPH 
6800 =2726 AOL>E08 11011 alt at tribll tes PACIFIC GROVE, CA 93950 
6801 =2129 2't8() and al,80h SER.# 6802 =2728 00t87502 2731 shr 91t1 I Jnz m<tkexOO 
680J =212f 6080 •ov al180h 
6804 = lilakexoo: 
6805 
6806 set the open mode to r/o if in default 111ode "ind 
6807 attribute fl, is set. 
6808 
6809 =2131 8AE8 •OV ch,al 
6810 =2733 OOC07309 2740 rol al ,II jnc makexOlH 
6811 =2737 l8550F 068F call get_cmp_mode 
68ll =273A OOC07302 2740 ro l alt 11 Jn.: m;ikexOOI 

'0813 =273c 0520 llOV ch,20h 
6814 RlakexOO t: 
681~ =2740 882E0908 mov aake_flag,ch 
6816 
6811 =2744 803EOll09FF cap byte ptr sdcnt•1 1 0ffh 
6818 =2749 7401\ 2755 jz rnkex01 
6819 =214U E8A2F5 lCFO call pack_sdcnt 
6820 =274E tl503 •ov ch,J 
6821 =2750 E8A9f5740A 1 Cf(. call search_olisll jz milke_x02 
68Ll 1ukexOl: 
6823 =2755 833E520000 Clllp fret!_root~ 0 
68.l't =275A. 751A ?.776 jne m11ke"03 
68L5 =215C t987f0 24E6 j111p openx02 
6826 
68l7 m<lkex02: 
68L8 =215F 400908 ~"AOV 111,makeflay 
6829 =2162 224702 and al,2li>xJ 
6830 =2765 7503 2 76A jnz ~t-5 

6831 11111kexo25: 
6832 "'2161 E9lFFO 2549 jmp openx06 



L~/H ASM86 1.1 S~URCE: eoos.a~6 

61U3 
68H =276A EB52i'67407 lDBF 
68J5 =l/6f f60SD90Btl0 
6836 =2774 75Fl 2757 
6831 
68.:HI = 
6839 
6840 
6841 =2176 EBF5H t.;6E 
68't2 =2779 7420 2 79'.1 
6843 =2116 E860f 3 l AO t: 
684't =2111:. L480 
684!> =2180 7419 27911 
68't6 =2782 E861lf3 l AE5 
6841 =278.5 24CO 
68't8 =2187 7412 279tl 
6 8't 'I =2789 E881F4 lCOO 
6850 =218L HOO 2790 
6851 =27!11:: EBUFl 1632 
6852 =2791 F6060008C.0 
6851 =2796 7403 279& 
6854 =2798 t9FJf3 lfi98 
6855 
6tl)6 =2793 90 
6857 =219C 7203 27A1 
68!>8 =279E EBJOEC 130E 
685'1 
6860 
6tl61 "'27Al E8570F 06fl) 
6862 
686J 
686\ =21A4 E8C EDF 0 77:> 
6865 =27A7 7501 27AA 
6866 =21119 C3 
6867 
6868 
6869 
6870 
6871 
6872 =27AA E8Jlf3 1 ADE 
6873 =27 AO AB80 
68 l't =21Af 745E 260F 
6875 =27Bl F60!°)0E0840 
6876 =2186 1457 280F 
6877 =2168 f.:Bd3f4 1C6c 
6878 =27Bli 7552 2sor-
6879 =2HIO EBiHt: 9 1170 
6880 =2tCO t822F3 1AE5 
6881 =27CJ 7513 2708 
6882 =27C5 C.60!>13081=f 
688J =21CA f81HC uo.: 
6118't =27CD 7509 2708 
6885 =27Cf c860E8 103f 

-
ca! l comp,1r<>_D os 1 jz mo.k'" x03 

test m:1ke_fla·J1dllh 
jnz mak~1102j 

make_xQ]: 

en..tlf 

call qdirfcbl 
jz makex04 
call get_dir-_1nod~ 

an<i al 1 80h 
jz hlakex04 
call 'Jet_xfcb 
and dl,OcOh 
jz makex04 
Cdll chk_xfcb_passwordl 
jz 11<1kex04 
call chk_pw_er-ror 
test pw_mode 1 0c0h 
Jz makex04 

jmp pw_error 
makexO't: 

po pf 
jc $+5 

call arn k e 

if dHPH 
call reset_checksom_fcb 

endif 

call endofdir 
jnz $+3 

rel 36: rel 

if BC.PH 
c1111 set_lsn 

endlt 

call get_dir_11oue 
fESJ l\L 1 1l011 
Jl H1'KE3'. 
JEST AfTRJuUTES,40il 
JZ HAKE3A 
CALL QOIRFCOl 
JNZ HllKE311 

CALL XOCrH _E •LOC>IT 
CALL GEf _XfC& 
JNZ ltAKEOO 

lllOV make_xfcb,tru~ 

call make 
jnz la4KeJO 
call sear-ch_ndme 

-

is fcb 1st fc~ for file? 
yes 

-

does air lbl requir! pass~ords? 

; no 
;does xfcb exist with mode l or l 
; password? 
; no 
icheck p<1ssword 

;verify P<1ssword errar COPYR:CHT © 1981. 1982, 1983 
DIGITAL RESEAHCH 

P. 0. BOX 579 
PACIFIC GROVE, tA 93950 

SER.# ______ _ 

ilnvalidate fcb chksom in CJid 

om<1ke fails 

idid make fdil1 
i llO 

;yes - no room in directory 

;get dir lbl J,.t;, byte 
;ARE PAS~~OROS ACTIVATtD? 
;NO 
iHAS USER SUPPLftD Q PASS~J?O? 
nrn 
iIS FCB l~ lST O&R FCh7 
;NO 

;DOES XFCB EXIST FLR Fili? 
; Yl:S 
onttcrupt to ~ake xfcb 

imal<e socceecleo 
;delete the fcb that da~ cr~ated 



681l6 
bllll 1 
68118 
6889 
6890 
6891 
6892 
6893 
68'H 
689!> 
6896 
61J'J7 
6B98 
6899 
6900 
6901 
690:.! 
6903 
6904 
690!> 
t>'.106 
6907 
6908 
6909 
6910 
6911 
6912 
6913 
69H 
6915 
6916 
6917 
6918 
6919 
6920 
69l1 
6922 
6923 
69l4 
6925 
6926 
6927 
6928 
6929 
6930 
69Jl 
6932 
69.H 
69:H 
6935 
6936 
69H 
6938 

=2702 
=2 705 
= 
=2108 
=27DB 
=270E 
=27El 
=27E2 
=21E4 
=27£6 

=27F.8 
=21Eb 
=21EC 
=27Ef 
=UFO 
=21F2 
=21F5 
=21F8 
=2lfB 
=27FI:: 
=2000 
=2803 
=2805 
=2807 
=280A 
;2801.. 

=280f 
=2811 
=28H 
=2dl6 
=2819 
=2818 
=2d1E 

=2823 
=2826 
=2829 
=21128 
=2820 
= 
=2830 
=2835 
=2831 
=283A 
=2830 
=21140 

=28H 

E800cA 
E9iHl:8 

E831F 3 
ilH908 
83C608 
AC 
l4cll 
7502 
&080 

A2D'l08 
50 
E80Ef3 
58 
81307 
iiH908 
t81Bf4 
EBCE04 
E81FE9 
HA9 
c840H 
OACO 
7508 
AOi)') OB 
8807 
E8FH3 

d150 
E883FO 
8120 
E963F4 
7508 
t:81CF4 
800E4AOIHO 

A0il908 
A21JE08 
2440 
OOEO 
A29E08 

603EOA09ff 
HOC 
All508 
A30909 
E8BOF4 
t:9ABFC 

EBF1F9 

1105 
lOAF 

H:OC 

11.FO 

1C13 
2CC'J 
1170 
2H9 
lC'd 

2ll0f 

OCOD 

2597 

lC84 
2823 
11..9A 

21l43 

HFO 
HEB 

22J7 

mekeOO: 

KAH3A: 

make3b: 

if BKPK 

CALL OELETElll 
j!llP lrel_e!Q_ff 

call ini t_xfcb 
mov st.offset common_dma 
4dd si, 3 
lods al 
and 41,aeOh 
jnz makel 

aiov .:il,80h 

HOV p .. _111ode, AL 
push ax 
call get_1efci>l 
pop ax 
•Ov CbxltiJl 
•ov sl,offsdt common_dma 
call set_pw 
CALL SOU 
CALL RESTORE_OIR_FCd 
Jl RH36 
call get_dtba8 
OR AL,AL 
JNZ 11.1\KEH 

KllV AL, p __ mode 
llOV [BXJ,AL 
cnL .. rdir 

llOV CL,O~Oh 
call open1e2 
IROV Clt20h 
call qstamP 
Jnz make3b 

call stamp2 
or lnfo_fcbtmodnum 1 40h 

aov al 9 make_fl<10 
mov attribut~s,al 

and al,40h 
shl al 1 1 
mov high_ext1ul 

cmp byte ptr sdcnttl,Offh 
je makex1Cfl2 

111ov ax,xdcnt 
11ov sdcnt1a1e 
call pack_sdcnt 
jmp openx03 

1a'!kexxOl: 
call fix_ollst_ite~ 

; iJbov e 
;rPturn no roo~ In ~Ir drror 

;initialize xfcb 
;pick UP PJSSwor~ mo~m fron 9th 
; Dyl« of dJ<i 

:hds Pdsswor41 mo~~ be~n so~=irieJ? 
:ves 
;default to read ~ade 

;bx= .dirbuff xfcu(ext) 

;1efcb(ext) = pJssword mode 

;1efcb(sl) = password sum 
;FIX HASH tl~ID llPUAH JIRtCJO.{Y 
;aETURN ro FC~ THAT ~AS HADE A~OVE 

; rrns ER.{JR S11UULO NH Ol.CIH 
;GU SfCJ AOOR 

;sfCB OnfSNT EXIST 

;srORE PASSWURU MODE AN SFC~ 

;UPDl\Ti: SFCB 

;place creal"' or access stamp in SFCL 
;1s update stamp requested 
; on drive 
; no 
imake cre1te or access stl•P 
;set file "rite fla1 

:set attriu~tes to open uttributes 

shl(uttrtbut~sol) 

COPYRIGHT© 1931, 1982, 1983 
DIGifAL ffrSEARCli 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.# ______ _ 



- - - -
CP/H ASMll6 J.t SOURCE: bOOS.AJ6 h\Gf l H 

6'J ]'j 
6940 =2846 E974rC 
69"1 
6'142 
6943 
69H 
b'J45 
6946 
6947 
6948 
6949 =2849 f:87EF2 
6950 
6951 
6'152 
6953 
695't 
6955 
6'156 
6957 
69511 
695'1 
6960 
6961 
6962 =2H4C l83000 
6963 
696't 
696, 
6966 
b967 
6968 
6969 
6970 
6971 
6912 
6973 
6974 
6915 
6976 
6'H7 
69111 
6979 
6980 
69tll 
6982 
6983 
691J4 
6985 
6986 
6987 
6988 
6989 
6990 
6991 

=2U4f l809c5 
=2852 E86Sf 3 
=21155 7403 
=2851 f:8il8f-2 
=2115A f:8F()E8 

=2tl50 E81HA 
=21160 891E8308 
=2864 f:8CH5 

=21l61 BIOC 
=2869 t:6tlH7 
=286C E8il9E7 
=286F H03 
=2t171 f:93EOC 
=2814 E8clf:8 
=2871 HO 3 
=21179 t8,H9 
=287C E8F5t9 
=287t- E6CBE8 

=2882 E81lEE7 
=2885 1501 
=2887 C3 
=2888 t8AOOE 

240~ jmp openxld 
en di f 

if BCP i'I 

tunc23: 

~enaaJe! 

;------

if BHPH 

ret 

;rename ii tile 

call copy_dma_in_8 
ijmp rename 

rena~e the file descri~ed by the first hslt of 
the currently adJressed file control block. the 
ne~ name ls contJinej in the last half of the 
currently ador~ssed fil~ conrol bloc~. the file 
na•c and type are chan~ed1 but the reel nuru~er 

ls ignored. the user numher is identical. 

COPYRIGHT <9 1981.1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE. CA 93~50 

SER.# ______ _ 

057f call getatts 

Ol2a 
1 BCO 
2 85.\ 
11332 
1140 

1274 

Ol?t 

102A 
104d 
2 87't 
04112 
115'1 
287C 
llOA 
1274 
114() 

l 043 
?888 

0738 

enJlf 

if fiHPH 

call check_wild 
call chk_password 
Jz $t5 

call chk_pw_error 
call init_xfcb_scarch 

call copy_user_no 
ao11 searcha1t>x 
call check_wilJO 

11011 cl 1 extnuin 
call searchll 
ca 11 search 1 
jz $t5 

jmp file_ed st,; 
call does_xfcb_exist 
jz h5 

call deletell 
call copy_user_no 
call init_xfcb_search 

call search_ext 
jnz $t3 

rel 
call ckrodir 

;check for ?s in 1st f ilenJITTe 
;check pass~ord 

;fcb(16) = fcb(O) 

;check to see if new filendme 
jalreaOy ~xtst on drive 

;error - file exists 
;delete xfcb if present 

:search UP to the ext~nt fi~ld 

:check for read/only file 



CY/H ASM86 l.1 SOURCE: OOOS.~d6 

6992 
6993 
6994 
6995 
6996 
6997 
09911 
o99'J 
7000 
1001 
1002 
IOOJ 
/00~ 

7005 
7006 
1001 
7008 
1009 
1010 
7011 
7012 
701J 
JOH 
7013 
1016 
IOll 
7018 
lOl'J 
1020 
7021 
10a 
10L.:S 
102'< 
7025 
70l6 
l021 
1028 
10l9 
1030 
7031 
7032 
IOH 
JOH 
1033 
70J6 
10.H 
1038 
JOJ9 
I 040 
IOH 
104:.! 
JOH 
lOH 

=2888t83Fr'5 

:o288E 8110 
=2890 ii211C 
=2892 fRCOc9 
=2d95 E8Jaf.7 

=2896 EBBOE7 
=289ll 75Fl 
=2890 t8B8E8 
=28AO 7503 
=2UA2 i:96cl:5 
=28.\3 t:8CCt:9 
=28A8 EBE4 
= 

=28AA E809fl 
=28AO 8CIE2D09 
=2881 8B1EB008 
=211B~ EIHO 

=ldil7 C606000901 
=2118C 6AOflF08 
=28CO Bl\0100 
=28CJ DJE 3 
=ZllC~ E81l5f9 

=28C8 Bl\0608 
=211CB 8AOE1F08 
=2BCr t83COE 

=2802 8Bl611F08 
=2806 42 
=21107 8B1EA608 
=2806 8917 
=2800 CJ 

=21:10l: l:8E9Fl 
=28El E847E5 
=211E'o E800Fl 

1255 
0f[).j 

lO'oii 
2l:l8E 
11511 
2 BAS 
OHJ 
1274 
288i 

l'J06 

2921 

227D 

070t 

lACA 
Ot2fJ 
19El 

endif 

r enan10; 

func27: 
; = :.:;:;; 

funcia: 
• .;;.:==== 

if BkP/ol 

endtf 

fonc30: 
•====== 

call chk_ol tst 

mov cl• dskmap 
aov dl1el(tnum 
Citll copy_dtr 
CALL fIX_H!iSll 

call searchn 
jnz renamO 
call does_xfcb_el<fst 
Jnz Jt-5 

j11p cPvdirloc 
call copy_user_no 
j111ps renamO 

;not end ~f directory, 
;rend•e ne•t clem~nt 

;ren~me xfcb if present 

; x fcb(16) xfcb(Q) 
COPYRlGHT@ 1981.1982, 1983 

DIGITAL RESEARCH 
;return the allocation vector aJdress 

P. 0. BOX 579 
call curselect 
•ov returnseg,ds 
11ov bx,alloc4 
j11ps slhlret 
;rel 

PACIFIC GROVE, CA 93950 
SER.# ______ _ 

iwrite protect CJrrent disk 

•ow set_ro_fla9,l 
•ov cl,seldsk 
•ow bx1l 
shl bx,cl 
call intrnl_di sk_reset 

mov bx 1 off set rodsk 
mov cl1seldsk 
call set_cdiskl 

mov dx,dirmax 
inc dx 
•ov bx1cdr1111xa 
mov [bx]1dx 
ret 

;set file indicators 

call copy_dma_in_a 
ca 11 check _wild 
call reselectx 

;form drive vector fro~ seldsk 
;verify no other process hdS files open 

;set selected Jisk to rYda only 

;sets bit to 1 
:high water 11ark in airgctorv 
i goes to m1u 

;bx = .cdrmax 
;cdrinax = <lirm,.x 



- -
CP/M ASM!l6 t.I SOURCE: B005.Ad6 

I Olt'J 
7046 
/04 l 
10't!I 
/049 
10!>0 
10!>1 
10!>2 
/O!>l 
TOH 
1055 
70'J6 
1051 
/05!1 
10.59 
/060 
7061 
7062 
/063 
10H 
7065 
1066 
1061 
I06!l 
1069 
7070 
1071 
7072 
7013 
/OH 
1075 
i076 
1011 
1078 
I019 
7080 
1081 

=llJEl t:BH>f2 
=21iEi< 141ll 
=28H t:84lf2 

=28Er 4'8ilOOC 
;28F2 lBHU 
=28F5 74H 

=21JF7 E803flt 

=21ffA dlOO 
=28FL B20C 
=2UH 1:8'tli9 
=2901 t:SDEO!l 
=2904 f60SOE0840 
=2909 1406 
=29011 A05COB 
=?90E A2490fl 

=2911 t8F91:2 
=2914 EBHE7 
=2917 15El 
=2'Jl9 E9F7E4 

=l91C E897f0 
=29lf 8ClE2009 
"'2923 81HEAC08 

101i2 =2927 891E0008 
10<13 =2921l C3 
70!l4 
I Oll !> 
7086 
10!17 
10118 
701:l9 
1090 
7091 
1092 
7093 
109't 
109!> 
7096 
1091 

=292C E8S800 

=292f 81FF 
=2931 t8CBtB 
=2934 75F5 

I tlf. 0 
2 df •' 
Ill 32 

057F 
1043 
29211 

UJCO 

IHll 
041:2 

2911 

oc:oo 
101t8 
2 8FA 
Ot:l 3 

1986 

0691 

14FC 
B23 

-

if BMPH 

indicO: 

rrrn1c1: 

ftmc3t: 
;====== 

sthlret: 

c~ll chk_p~ssworJ 

j z $ t-5 
call chk_pw_error 

-
set file indicat~rs fnr curr~nt fcD 

call '3et_"ltts 
call search_ext 
jz retn 

call chk_olist 

mov cl,O 
11ov d1 1 extnum 
call copy_dir2 
call move 
JEif Alf~ltlUTES,4nH 
Jl lNDICl 

mov al,info_fcbt-nxtrec 
aov info_fcbt-chksum.~l 

call wrdir 
call searchn 
jnz indicO 
J•i> cpydirloc 
;rel 

;throuyh file type 

;not end of directory, 
;continue to chdnJ~ 

:copy name 

ilS All f6' Sff? 
mo 
iDlR FC:HC51) = FCPCCMJ 

Hret=dirloc 

;return address of disk parameter block 

call curselect 
aov returnseg 1 ds 
111ov b11 1 dpbaddr 

-

COPYP.:GUT © 1981. 1982, 1983 
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ao11 aret1l>x 
ret37: rel 

func3 3: 

if BHPH 

ell di f 
if BCPl'I 

endtf 

:random disk read operation 

call cond_check_fcb 

call check_fcl> 

aov cl 1 true 
call rseek 
jnz ret37 

iif comp att f4' = 1 then 
; oon•t call check_fcb 



lliill 

CP/M ASMd6 1.1 51URC£: anoS.Ad6 

1098 
109'J 
7100 
1101 
1102 
1101 
7104 
HU5 
1106 
1101 
7108 
1109 
1110 
1111 
7112 
7113 
711" 
1115 
7116 
7117 
1118 
711 'J 
1120 
1121 
7122 
lllJ 
HH 
1125 
1126 
1121 
7128 
7129 
7130 
7Ul 
7132 
71.H 
113'\ 
1115 
11J6 
1131 
71Jll 
7U9 
11"0 
71H 
7l't2 
llH 
71H 
7145 
ll't6 
nu 
1H8 
7 l't9 
7150 

,----, 

=293b i::9E9t:O 

= 

=l'JJ9 E85BOO 
= 

=l'J3C ulOO 
=2'J3E E888Eq 
=2941 75E8 
=294J f9HH 

= 
= 

=2946 685006 
=2949 331:0 
=294b 8907 
=2940 88't702 
=2'J50 E8rOE6 
=2953 HlO 
= 
=2955 u:aoo 
=2958 liAOFOO 
=2958 fBC6Ef 
= 

= 
=l95t E8E7Ef 
=2961 7205 

=2963 884102 
=2966 890F 

=2961l f:8EOc6 
=2968 C606000800 
=2970 75E3 
= 
=2912 Cl 
= 

= 

=2913 Bll1COB 

....... .... 

1722 

OoH 

HFC 
292[} 
1711\ 

1041 
2912 

0725 

1924 

1948 
2968 

1O't6 

295.5 

.... 

:;;.===== 
if BMPH 

enoi f 
if !II-PH 

eni.Jif 

func35: 
;====== 

getsize: 

jmp uiskre:id iif seak SUC~3SSful 

iran1om di~k write oµEr~tioh 

call cond_check_fr.o 

call check_fcb 

aov cl,f.:ilse 
call rseak 
jnz ret31 
Jmp disk.,rite 

i i t C OOlll 3 t t f 4 • = 1 th P. I\ 

; don •t call check_ fc:. 

;marked as write oper~tion 

;if seek successful 

:return file size (0-65536) 

coapute lo~ical file size for current fcb 

aov bx,offset info_fcb*ranrec 
xor ax.ax 
mov Cbxl,ax 
11ov lCbxJ,al 
call search_ext 
jz setsize 

call get_dptra 
aov dxtreccnt 
call coapute_rr 

call co111>are_rr 
jb getnextslze 

mov 2Ct>xl,al 
mov [bxl,cx 

;zero receivinJ ranrec fiel1 

:current fcb address~d by ~ptr 
;reddy for compute size 

;al=OOOO 0?111m, 
;ex = •••~ eee~ errr rrrr 
:compare ~Ith memory, larger? 

;for another try 
:tcb ts less or e~ual, 
;till fros directory 

1.1etnextsize: 
call searchn 
aov lret,O 
jnz gelsize 

setstze: 
rel 

func36: ;set rando• record 
;====== 

set randoa record from the current fcb 

mov bx,offset info_fcb 

... .... 111 .... .... @illlllit ..... ..... ,--~, 

?A.JE. 1411 
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-
CP/M ASH86 1.1 sauRCE: ftDOS.~86 

11!>1 
ll!>l 
11:>3 
7154 
H!>!> 
/ 1!>6 
1151 
1158 
/I !>9 
7160 
1161 
7162 
1163 
1164 
1165 
1166 
7161 
116H 
1169 
7170 
7171 
1112 
7173 
111" 
/115 
1176 
1111 
l11H 
1119 
1180 
1181. 
1182 
1181 
1184 
118!> 
1186 
1187 
11 Hll 
1189 
1190 
/I'll 
1192 
1193 
7194 
ll'J!> 
7196 
ll'H 
1l'J8 
1199 
llOO 
1201 
7202 
726.i 

=2916 i;A.::'.000 
=2979 E8A8EF 

=l91C 894Fll 
=297t' 884123 
=2'J82 C3 

=2'J83 t8E:lf8 

=2986 Al8108 
= 
=2989 flDO 
=2986 50 
=298C 880808 
=29BF 2307 
=2991 8907 
=2993 58 
=299't 50 
=2995 880()011 
=2998 2307 
=299i4 8907 
=299(, 58 
=2HO llBOOOB 
=2'JAO 2307 
=29A2 8907 
=29A4 8AOEA008 
=29AB 88160808 
=29AC t86FOO 
=29Af 7505 
=2981 C606AOOBfF 
=2986 C3 

=2981 C706A108fFfF 
=2980 C606A30800 
=29C2 32CO 

=29C4 01E2HOO 
=29Cd OBD275f8 
=29CC 0ACOHE6 
=2'JDO BADOFECS 
=2904 50 

2 271 

07H: 
29d6 

2 ':lC 't 
29R6 

11011 dx 1 nJ<trec 
c<ill com1H1te_rr 

mo11 ranrec[bx] 1 c~ 

mo11 ranrec•2lbxJ1~l 
ret 

func37: ;reset Jrive 
•==-==== 

if iHIPh 
call diskreset 

reset_37: 

end if 

ao11 ax.info 
H.ESET_31X: 

not ax 
push ax 
111011 bx,offset dloq 
and '1X•(b'(] 

.ao11 (bxl,ax 
pop ax 
push ax 
mo11 bx,offset rodsk 
and 1u,rt>XJ 
111011 [bxJ,ax 
pop ax 
111011 bx,offset rlon 
and ax.CbxJ 
111011 [bxl,ax 
111011 cl,ct..1rdsk 
•011 dxedlog 
call t~st_11ectorl 
Jnz ret3il 
•nv curdslc,Offh 

ret3B: rel 

if BHPtl 

func38: ;access llrive 

mov word ptr pQcked_llcnt,Offffh 
mo11 byte ptr pQcked_llcnt•2,0. 
Kor aleal 

dcc_dr110: 
shl dxell adc al 1 0 
or dx.dxl jnz acc_drvO 
or al,all Jz ret30 
•011 dl1all dee al 
push ax 

:re~uy ~dr:~ms for~ c~n~ut~iiZ·~ 

;d.=.Jnfo_fcb, d!=c11 
:cx=mmmm ~ee·? ,~rrr r~rr 

istore in r~nrec fi~ld 

Pt..~t. 141 
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CP/M ASM86 1.1 SJURCE: snos.~86 

1204 
7205 
1106 
ll.01 
1208 
120'J 
UlO 
1211 
1212 
nu 
/2l't 
121'!> 
1216 
1211 
121H 
1 ll 'J 
/220 
1221 
7222 
1223 
7224 
722!> 
/226 
1221 
1228 
1U9 
1Z30 
1231 
7BZ 
1233 
72H 
1H5 
1236 
7231 
72J8 
123'J 
ll'tO 
7241 
12"2 
1243 
7 244 
/24'!> 
7246 
1241 
12411 
724'J 
72'!>0 
1251 
72!>2 
1251 
72)4 
7255 
1256 

=2'J05 £:80't00 
=2908 58 
=2909 l904f B 

=2'JDC c861F5!>B 
=2'JEO t:83BF551l 
=29E't 021EfC0872l'J 
=29fA 2AlE8B007323 
•2'1FO 8£11E8108 
=29flt AOA00350 
=29f8 6010 

=29FA FEC8 
=29FC 01U730A 
=2AOO !>053 
=2A02 AlAOOS 
=2A05 £:8l>8flt 
=2A08 5858 

=2AOA OA!:075E.C 
=2AOE 58A2A008 
=2Al2 C3 

=2Al3 E90AfA 

=2Al6 F7060509FFFF 
=2AH. H45 
=ZAlE C606f50800 
=2A23 8RlE8108 
=2A27 d3fBfF750A 
=2~2C C606f60800 
=2A31 l:8)fflt 
=ZAH t623 

=2A36 C6() 6f6 08 01 
=2A3B AOA00850 
=2A3f 8010 

=2Altl rEC!l 
=2A43 DlEHJOA 
=2A47 5053 
=2A4'J A2A008 
=2A4C E8Hf4 
=2Mf 5R5tl 

•2A51 OAC075tC 
=2455 58A2A008 

24E6 

tf46 
1 f Ii: 
2~1:1 
2I<1 3 

HEO 

29FA 

24FO 

2A6J 

2A36 

H.93 
V.5'J 

2A5 l 

11:93 

21\lt l 

call acc_drv02 
PO;> '-X 
jm;> apenx02 

<Jcc_drv02: 
; ---------

call check_fred0l pop ux 
call count_op~nsl pop Lx 
add Dl,open_cntl jb acc_drv~ 
sub b},openmaxl Jad acc_Jrv3 

mov bx 1 info 
MOV al 9 curdskl push ax 
llOV al1l6 

iJCC_drvH 

.icc_drv15: 

acc_drv3: 

dee al 
shl bx,11 jnc acc_JrvlS 

push axl pusn bx 
mov curdsk 1 al 
call create_olist_item 
pop bxl pop ax 

or al,all jnz acc_drvl 
pop axl mov curd~k,al 
ret 

jmp openx031t 

tunc_j9: ;tree drive 
•====== 

test open_root 1 0fff fh 
Jl filEE_ORV35 

free_drvl: 

tree_drv2: 

•ov incr_pdcnt,false 
iaov b111lnfo 
cmp bx,Offffhl Jnz free_drvl 

mov free_mode10 
call free_files 
Jmps free_drv3 

mov free_mode1l 
11ov al 1 curdskl push ax 
mov al,16 

dee al 
shl b111ll jnc free_drv25 

push axl push bx 
111ov curdsk,al 
call free_f iles 
pop bxl pop ax 

tr ee_dr vl5: 
or al 1 all jnz free_drv2 
pop axl mov curdsk1al 

fre~_drv:U 

:oiscarJ return JaJr~:ss 

;restore 1 ot oµ~n jt~~~ r~q·,estad 

COPYR1GHT © 1981, 1982, 1983 
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..... - -
CP/H ASHll6 1.1 SOURCE: uOJS.r.d6 pr c ,: l '•; 

ll51 
l2!>1l =2A59 803Ef50Brf cmp incr_pdcnt,true 
7259 =2A5t. 7503 2Md JIH FRit_DRV~S 
7260 =2A60 t8C6i'3 JL2'.1 Cllll l",·iC_PDCUT 
1261 FRH_DKV35: 
1262 =2A63 tBSE l AC 3 j II;> S FUNC41l 
1263 end if 
1264 if BCPH COPYR;GHT <0 1981.1982, 1983 7265 
1266 func3R eQU funcret jqCCeS;, <Ir i ve DIGITAL RESEAHCH 
1Z67 = ; = ::.:;;.;.::; P. 0. BOX 579 • 1261l funcJ9 eq" funcre t ;tree or ive 

PACIFIC GROVE, ~A 93350 1269 •===== 
1 l.10 
1211 end if SER.# 
7272 
1213 func40: ; ,.rite ranJ0111 ,jf th zero ti 11 
1214 ; =====.;;. 
121~ random disk write .. 1th zero fill of unal loc<iteo block 
7276 
1211 if Bf'IPl'l Hf comp ill t f4" = 1 then 
1218 =2A6~ EB2FOC 0691 call cond_check_fcl> ; don"t call check_fcl> 
1219 end if 
7 21l () if !3l:Pk 
121Jl CE!ll check:_fcb 
121l2 enolf 
7283 
1284 =2A611 6100 nov cl,f<1lse 
121l5 =2A6A E88FEA l'<FC Cilll rs eek 
1286 =2A60 HGl 2A70 jz fi..inc40E! 
1?81 =2A6F 1..3 rel 
/ 21lll func40a: 
721l9 =2A70 t:90HO 117A jmp diskwrite 
1290 :ret 
1291 
12')2 if fHIPll 
1293 
7 29't t•~nc42: ; lock record 
129~ i====== 
7296 =2A73 C606f408ff mov lock_unlock,true 
1291 =2A11l E90Cf 6 20117 j lllp lock 
1298 
72'J'J func43: ;unlock ri!cord 
1300 ;====== 
BOl =2A7U C606F40800 llOV lock_unlock,f3lse 
7302 '=2A80 t9lHf6 2087 j 11 IJ lock 
1303 
7J04 en dif 
no~ if BCP/4 
1306 
1307 func42 eQU funcret ; l\lck record 
7308 i===== 
1309 func43 equ funcret iunlock record 



CPIH ASH86 t.1 SOURCE: d~OS.AJ6 

lllO 
1311 
Hll 
1313 
13H 
JJ15 
1316 
1311 
13111 
1319 
HlO 
J3ll 
llll 
7323 
lJH 
l3l5 
1326 
1321 
JJl8 
132'J 
1330 
1111 
1132 
1333 
nH 
13J!> 
1336 
1131 
1331t 
133'.I 
I HO 
1341 
1H2 
1343 
HH 
1345 
IH6 
1341 
13'ttl 
IH'J 
IJ5U 
1351 
13!>2 
1J5.J 
13>4 
135!> 
1356 
13!>1 
1358 
1359 
1360 
1361 
136l 

= 

=2 A8J t82 C ff 

=2A86 81H68008 
=2A8A E84BE2 
=2A80 33C9 

=2A8f flC 
=2A90 OACO 
=lA9l 1401 
=2A94 OOE8 
=2A96 BFC 
=2A98 41 
=2499 E9F5 
=2A96 48 
=2A9L 75F 1 

= 

=2 A9t 881 El1008 
=2AA2 H 
=2AA3 2B!l9 
=2AA5 8AOE6A08 
=?AA9 32E!> 
=2AAl:I 8AC7 
=21lAO 32H 
=2AAf 03El 
=2AB1 03EO 
=2A83 883E8508 
=2AB1 IE 
=2ABll ilE1E8108 
=2ABC 891D 
=2ABE 886502 
:.lACl lf 
=2AC2 C3 

"'2AC3 803E71\ 08 IA 
=2ACIS 1409 
=ZACA BOOC 
=2ACC E8)AD9 
=2ACF E8HDD 

fl(;O 8 

2A94 

2A90 

2A8F 

2A02 

0429 
01F6 

;====-= 

end if 

func46: 
;==-==== 

gspl: 
gsp2: 

gspJ: 

func48: 
•====== 

P ~GI·. l 't4 

;get disk free spac~ 

call tmp_select ;perform temporary sel~ct of 
; spt:citit::I driv;, 

mov sl 9alloca 
call get_nalbs 
xor cx,cx 

;sl 
;bx 
; ex 

ellocation vactor ~dJr 
H of 3lloc~tioo vectgr aytes 
trua bit counter 

;count I of true bits in allocation vector 

lods al 
or al,al 
Jz gs.p4 

shr al1l 
jnc gsp3 
Inc ex 
j11ps gsp2 

dee bK 
Jnz gspt 

iincrer.i;rnts si COPYRiGHT © 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER.# _____ _ 

bx = 0 whan allocation vector scanned 
coaputa 11axall • 1 - be 

aov bx1111axall 
lnc bx 
sul> bx, ex 
DOV cltblkshf 
xor ch 1 ch 
DOV al9bh 
xor ah,ah 
shl bx,cl 
shl ax,cl 
mov oi 1 d11a_ofst 
push ds 
aov ds, dma_seg 
:nov [di J,bx 
mov 2Cdil, ah 
pop ds 
rel 

;t lush buffers 

C"P fx_lntrn,fxi39 
JE f lushO 

•ov al 9io_flush 
CALL xtosif 
CALL OIOCOMP D 

;bK = I of available blocks on d~ive 
;convert M of Llocks to i of records 

;ah,bh,bl = " of available r~cords 
;store # of records in 1st 3 bytes 
iof user's d~a address 

;ooNr MA~E ~ros FLUSH CALL 
;If funcM () frea drive 

flush adoltional 
: blocKtng/deblocking buft~rs 

.... .. ..... ~ ......., ....... ..... ~ ~ ..... ,- . ..... _... ...... @lillij ..... 



- - -
CP/H ASH86 1.1 S'JUPCf: fjO•JS.t86 

l.i63 
7364 flushO: 
1365 =2A02 8BIE080fl 
B66 =2A06 [3210 
1361 fLU'iiit: 
13611 =2A08 FEC~ 
l.i69 =2AOA Old 
lllO •2AOC 135] 2b31 
IHI =2A0t !>352 
131l. =2AEO c8CFH 1%.:'. 
1313 =2AE3 803E7A0824 
Bl't :2AE8 7513 ?AF:) 
Bl5 
/316 if B~IP1'l 
7H7 =ZAEA 8501 
lHll =2AEC l:80Jf 2 lCFC 
1319 =2AEf 740 5 2Afo 
73110 endt f 
13111 
131l2 =2AF1 E8EEE1 OCE2 
131l3 =2AF4 E~39 2d2F 
/384 
7385 if BHPM 
13116 
131l1 flushlci: 
131111 =2AF6 C6060008ff 
13119 =2AFli CBH 2il2f 
13')0 <?n di f 
7391 
1392 flushlb: 
73H =2AFO 803E7 A081A 
/JH =2602 Hill 2021 
13')!> =21>04 803E7A0820 
73')6 =2li09 HOC 2bl1 
13')1 =21l0B i.:83000 2B3i: 
13911 =280t: 803El009ff 
7399 =21U3 751A 2il2F 
1400 =2815 Eall 28?8 
1401 tlush2: 
1402 
1403 if llllPK 
1404 =lil l 1 d501 
l'tO!> =2619 t:8EOF1 lCrC 
7406 =201C 1403 2b21 
1407 1>n di f 
/4UIJ =21Ht f:BClEl OCf Z 
7409 FLUStt3: 
7410 =2821 8BlEB203 
1411 =282!> EB5400 087C 
7412 = FLUSii35: 
1413 =2828 8B1Eil408 
HH =2U2C cB4JOO 087C 
1415 fLUSH4: 

H'lV BX,DLDl.J 
llOV dl,16 

)Et; dl 
shl blC' 1 
j B;: FLUS!l6 

t>USH BX! push dx 
call t1.1p_se lec:-t 
cmp fx_intrn,fxi9fl 
jne tlushlb 

mov ch,l 
C3}l search_olist 
Jz flushla 

call copy_alv 
jmps flush4 

llOV lret 1 0ffh 
jmps flush4 

CHP fx_intrn,fxt39 
JE FLUSH3 

CHP fK_intrn 1 fxil43 
JE FLUSH2 

CALL FLUSHl< 
CHP LINFO,OFFH 
JNE FLUS H4 
Jrll' s FLUSH35 

!llOV ch, 1 
call search_olisl 
Jz flush3 

call copy_alv 

llOV ux,HR_BCilA 
CALL OEAC TiVATt 

1rnv BX,OA T_BCllA 
CALL OEACTIVATt 

..... 

; DJ r 15 f[; 0 ;jf -1 

; CS D~IYE l LOGGLO l~? 

; no - try next driv~ 

; ye~ 

:select Jrive in OL 

COP¥R·Gllf o 1981, 1982, 1983 
DIGI I ...tl RESC.,i1~CH 

;Joes tune~ = reset ~llacatiun P. 0. BvX 573 
; no PACIFIC GROVE, ... A 93350 

SER.# _____ _ 
;any open files o~ drive 
; yes - dont cop~ ALV 

;z reset - copy lnd ALV to lst 

;DONT FLUSH If tune• = free JriV! 
;JUST DISCARD hCn'S 
;rs func# = TEKKiN~fc PkOCESS? 
; H:S 
iFLUSH DISK I 
no.s FLUSH CALLEO \HTI! Ill = flffi? 
;NO 
iYES - DISLARO P~OCE§S'5 JAT~ DUFFckS 

iany op~n files ~n Jrivc 
; y~s - dont copy ~L~ 

;z reset - copy ~nd ~LY to 1st 

;DEACTIVATE uCd'S lF f~ncr = free drv 
;OR TERMI~~TE PROCESS 

;OEACT1V~TE OlSCARUS IF funcJ 't8. 39 

-



CP/H ASHU6 1.1 S~URCE: BOOS.Au6 

l't16 
1417 =ldlf 5A5fi 
l't 111 
1H'J =2331 ogos 
14lU =203.:i 75A3 
1421 =21Jl!.i C3 
7422 
141!3 
14l't 
H25 =2836 BOOC 
/4l6 =2838 c8EE08 
14l1 =21HB l8o1JOC 
1428 
7429 =2831: f60!>CBOBFF 
lHU =2843 7501 
l'dl =2645 C3 
1432 =21Hb 8404 
lHJ =2jj41;1 E92EOF 
1434 = 
l't35 
lH6 
1431 0481 
l't36 = 
1439 O'tlH 
1440 
1441 = 
1442 
HU 
l't't4 2A02 
7445 
14't6 = 
1441 
1448 = 
I H'I =28'e8 B03E160Bf0 
1450 =lU50 75F3 
14!.il =2852 E9C1H 
l't!">Z 
l't5J = 
14H 
1455 =2355 E:81ZfF 
/lt56 =28511 i:BBCH 
l'tH =2U5d E8CDE2 
H.!>11 =2B5E: £:85Ff0 
l't!">'J =2861 H03 
1460 =2d63 EBCCEF 
7461 =2U66 E8160~ 
-,_462 =2869 Bl FF 
146J =2868 1:8BH9 
H64 =286t: 7403 
1465 = 
:1466 =2870 E93Ci:5 
H67 =2873 E897EO 
/lt68 =2876 EBACDB 

-

pop dxl ?OP cX 
flush6: 

OR 8X 9 BX 
2AJ8 JNl fli.ISIH 

~ET 

fllJSh: 
;-----

:nov al,io_f lush 
O't?9 Clll 11:toslf 
OJF6 CAL.l HOCOi~PO 

t-LUStlX: 
resr PHYHSK,Offtt 

2J46 JNl $t' 
ret48: RET 

IUJV llHt 4 
OA7~ JHP OEBLOCl_DT~ 

if RHPH 

func~9 eq1.1 
;===== 
func50 eq1.1 
; ===== 

enJlf 

func98 equ 
;===== 
save_first_dcnt: 
;---------------

funcret 

f1.1ncret 

flushO 

; t.i<i' Tt1,;;~::; A;,y ADO: HJ:l':l '-'.lvl.i'.0-L'I 
;OidVC!i? - Yi::S 

;flush aaJitiondl 
; blockin~/de~lockin~ Ll.lffdr~ 

iIS ~HYSICIL RECJR1 > 128? 

HIO - llt TURN 

;FLUSH J~TA UUfftkS 

;not implemented 

;direct blos call 

;reset allocation vector 

CMP byte ptr xdcnt•I10fdh 
2rl't5 Jne ret~a 
101C jap save_dcnt_pos 

func99: ;truncate file 
:====== 

lACA call copy_dma_in_B 
l'jfJ call reselect11: 
Ot?.~ call check_wild 
lbCO call chk_passworJ 
2il66 Jz $•5 
1Bl2 call chk_pw_error 
057r call get_atts 

aov cl1lrue 
14FC call rseek 
2tH 3 jz $•5 

IOllf 
oi;oo 
0725 

lret_jmp: 
jmp lret_eq_ff 

call wrdir 
cdl get_dptra 

;needed to check for writ? 

COP'(RIGHT © 1981.1982, 1983 
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- -
CP/11 ASfllll6 1 .1 SJURCt:: iJOJS.~<Jfi 

1469 
f 't/O =287'J tlAOFOO 
7471 =2d7C 1:8115(1) l '.l? 4 
HU =28H- t8C5tll 1 '.14 j 
1"13 =2882 76EC 2 J7'J 
HH =2884 l.:8tlCt4 1043 
141'.> =2887 74E 1 2e70 
1416 =2889 1::8AC08 0738 
1411 if RHPM 
/HU =288C !:8Hr2 lOCJ 
1419 <.?ndif 
HllO 
l't81 =2d8t- C60&1603f0 
14ll2 truncl: 
I41l3 =2894 £BBEDI! 0 72'> 
l'tll4 =lB'll 83C30C 
148'.> =2d9A tlE4808 
/41l6 =2990 BAH02 
1487 =28AO 243F 
HaH =-2dAL 38H02 
/41J'J =2dA~ 750 I) 2BIH 
1'190 =21iAI BA07 
, 491 =2uA9 OAOC 
/492 =28AB E82EOii 050C 
1493 =ldAI.: 7404 2dlH 
149\ =21i80 8A07 
l't'J'.> =28!12 3AC l 
1496 tr1.mc12: 
14'H "'2884 7305 21.lBU 
14'.lll =2886 i;892ff ?. B41l 
74'J9 =21iB9 Elll 5 2500 
7500 trunclJ: 
1501 =2BBll 9C 
7502 =28BC blOO 
750:J =28BE EBdHl Ou42 
7504 =2oCl 'iO 
7505 =2SC2 1424 2 LIE d 
1506 =?dC4 E85EDB 0125 
7507 :2BC1 C60H5 
15011 =21lCA E806E4 0Ffl3 
1509 truncl5: 
7510 =2tlCD !:83i>t0 OCOI> 
7.511 trunc2: 
7HZ =2600 f:87 BE 't 104.i 
751J "'2603 75ilf 2uQ4 
/'.>14 =2BO'.> E8ECFO 1CC4 
1515 if flMPM 
7516 "'281lll u505 
/511 =2BOi. E81Ft'l lCFC 
75111 =2600 7505' ?HE'> 
7.519 =21:10f A 11508 
1520 =2BE2 89H03 
7521 = trunc25: 

-
1JOV' dK 9 reccnt 
ca 11 compute_rr 
ciill comp3ri~_rr 

jbe lret_jmp 
call search_"x t 
jz lr'!t_jmµ 
call ckrodir 

call chk_o l Lit 

110 II by le ptr xJcntt l; :)f jh 

call get_dptra 
<1dd l>K 9 eKtnum 
11011 si 1 of fset info_ f ch+ ~" t nu'" 
18011 al12lsi] 
.ind ;il,Jfh 
coap 2Cbx] 1 al 
jne truncl2 

aov al 1[bxl 
111ov cl,[sil 
call COlllPCKl 
jz truncl2 

!DOV al,[bxl 
clllp al,cl 

jn!J trunclJ 
call s<1ve_first_dcnt 
jmps trunc2 

Pus hf 
llD II cl,O 
call scnd111cib 
po pf 
jz trunc3 
call get_dptra 
llOV b[bx], empty 
call f h_hash 

call wrdir 

call searchn 
jnz truncl 
call update_stJmi:> 

aov ch,5 
call search_olist 
jnz trunc25 

aov dXtxdcnt 
illOV 3C1>xl1ax 

- ..... 

;tX,~L ~ fen sii·' 
: i.a :1it' tcL sil(- (::. r 1nrE>c 
; 1Jt5 

lcompute Jlr fcL si1• 

;may be r/o f ilo 

;~L = info_fcb(mod) 

(_( wv111- i(, 2 _C) \;. 2 
copvf,Hr © 19~1. 1982. 1983 

UIGI f Al kl:Sl:A~CH 
P. 0. BOX 579 

PACIFIC GROVE, 1..A 93950 

SER. # C C ~ I C tf. 

lis dirfcb(mad) -= infafc~(wad)1 

lAL J[rfc~{eAt) 

;CL infofcl>(ext) 

;dtrfcb(eKt) = tnfofcDC~xt> 

;ls dirfcb ( infofcb? 

; no 
;remove dirfcb blocks 
; tr~m allocation vector 

lis Jlrfcb = fcb? 
; no 
;delete dirfch 

;reset Jent in olist it~fu 

.... 



CP/M ASM86 1.1 SOURCE: dOOS.,86 

1'>22 
15lJ 
1!>2't 
75l5 =2BE!> c:92Bt2 Ott] 
1526 
15L1 
15l8 =2ilE8 E 8!> o;=f 2 b4J 
1529 =2BEB c8FFD9 05!:) 
75JO =2dH E 8'tJD9 053( 
1'>31 =2Gfl HC:l 
753l =21lf 3 f60!.120'lfF 
75:H =2Jf8 7502 2.;f C 
1!>34 =26FA DO to 
153'> 
15J6 =26FC Elf4COB 
1'>31 =2UFf 32E~ 
7538 =2COJ 03Ftl 
l5J<J =2CO~ a110 
1'>40 =2CO:> u:a 
7541 =2COJ BAH 
754l =2C09 BAC4 
/543 =2COB F3AA 
75H =2COD t88AD9 059A 
1545 =lClO 3A01 
1546 =2Cl2 8807 
7541 =2C14 9C 
7548 =2C15 A05COB 
1549 =2Clll FECO 
7550 =2ClA 8H806 
1551 =2CJO 8804 
1!>52 =2Clf 90 
7553 =2C20 H03 2(.2> 
7554 =2C22 E89AE6 J 2'1F 
15'>5 =2C25 f6061J09ff 
7556 •2C2A 150 3 2C2i= ,.,.,, =2C2C E890E6 12iH-
1558 =2C2f £8F3DA 012:. 
7559 =2C32 83C30£1 
1560 =2C3'> 80271F 
1561 =2C3o A04808 
1562 :2C3B 88H01 
l56:J =2C31: 83C304 
1564 =lC41 BE4ll0B 
1565 =2C44 8BFR 
7566 =2C4b 891100 
7567 =2C49 f3114 ~ 

1'>611 =2C48 611H 
7569 =2C40 t6F2.00 0042 
7570 =2C50 t:9111FF 2tCil 
l'>ll 
7572 
1513 
15/lt 

cndi f 
j11p cpydirloc 

lr1.1nc3: 
call save_f irs t_dcnt. 
call gelf cb 
call dmposi ti on 
inc al 
lest single,Offl\ 
jnz zero_d;al 

shl al1l 
zP.ro_dmt: 

llOV dl,offset info_ f cb t- dsk1aap 
xor ah, ah 
add dt,ax 
11011 cl,16 
sut> cl.al 
llOV ch,ah 
11ov al, ah 
rep stosb 
call get_dir_exl 
cmp a 11 [ta] 
IDOV [bxl1al 
pushf 
llOV al 11nfo_fcb+nxtrec 
inc al 
llOV si,offset tnfo_fcb+reccnt 
11ov Csll,al 
po pf 
Jz $+5 

call set_rc·l 
test dminx10ffh 
Jnz $+5 

call set_rc3 
call (Jet_dptra 
add bx,archiv 
<ind b(bxl 1 1fh 
•ov al,info_fcbtextnum 
lllOV Hbxl1al 
add bx,4 
110 II si,offset info_fcb+reccnt 
llOV dltbJl 
llOV ex, 11 
rep IDOV sb 
llOV ct.1 
call scndmab 
j 11p truncl5 

funclOO: is et directory label 
; ==:==.;:::;= 

dx -> • fcb 

.... 

;return - ~nd of truncat~ 

;set up la cledr dsk~ap 

;ex = count 

oLero dskmaP positions 

Pf.Ge I 4 b 

COPYRIGHT© 1981, 1982, 1983 
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oil\fofcb(ext) = dirfcb(ext) ~fter 

; blocks removed 

;fcb{rc) fcb(cr) + 1 

iif dtrfcb(ext) < intofcb(exl) 
; re = 0 or 12il 

;if no blocks remain in fc~ 
;, re = 0 

; dirfr.b( ext) infofcb(ext) 

odirfcb(rc) and dskm~p = 
; infofcb(rc) and dskmap 
;restore non-erased block 
; indexes in alloc1tion V!ctor 



- - -
CP/K ASK86 1.1 SilURCE: BOUS.AJ6 

1515 
1516 
1511 
IH8 
151" 
1580 
/!>Ill "' 
1582 
758.J 
/51l't 
1585 =2C5J 
15116 =2C55 
151U =2C58 
7588 =2C5il 
"15119 =2t;60 
1590 =2C62 
1591 =2C65 
159Z =2C61 
l5'H =2C6A 
75'H =2C6D 
7595 =2C6f 
7596 
1591 =ZC12 
1598 =2C17 
1599 =lC19 
1600 =2C7F 
7601 =2C82 
1602 =2C84 
1603 =2C89 
7604 =2C8C 
1605 =2C8E 
/606 =2C8F 
7607 =2C92 
7608 =2C95 
1609 =2C98 
7610 
7611 =2C9il 
1612 =2C9E 
7613 =2CA1 
7614 =2CA4 
/615 =2CA7 
7616 =2CA9 
7611 =2CAC 
/6111 =2CAt 
7619 =2CB1 
1620 =2(,83 
1621 =2C84 
7622 =2CB6 
l6l3 =2CB8 
76H =2CBC 
762!> 
7626 =2CBO 
16ll =2CBt: 

llllO 
E81'tH 
E88Ct:O 
C60S3COB21 
8101 
1'8t0d 
750 B 
BB't80~ 

F60170 
HO] 
E9301:4 

C61l63COB20 
6101 
C70615 OBffff 
t:BC 3E3 
1517 
C6061J08ff 
E852E7 
7501 < 

Cl 
EBHH 
891800 
c82tfo 
EBFBEF 

891COO 
t:BlBFO 
EBFHf 
E863EF 
7403 
E9ECH 
33C9 
t:861EE 
BBFZ 
AC 
OCOl 
11807 
8B3EA808 
AA 

4E 
AC 

ucc 
l 9E 1 

lOH 
2C72 

lC72 
lOAr 

104) 
2(.93 

130E 
2C8F 

1 tiOC 

lCB'J 
1C96 

IC!l9 
1C9A 
JL:OA 
2CAC 
1b98 

1dl2 

-

SOLO: 

sdlJ: 

sdl2: 

drive location 
na~e ~ type fielJ"s ~ser's discretion 
eKtent field definition 
btt 1 (80h): enJbl~ p4sswords on drive 
bit 6 (40h): ena~le file access stampin; 
bit 5 (20h): enaDle file update stamping 
BIT 4 (JOH): lHA5ll FTL~ CREATi STAMPING 
bit 0 (Oln): assign password to dir l~l 

111011 cl,16 

- ..... 

call copy_dma_in 
call reselectK 
KOV info_fcb,21H 
140V CLtl 

;SEARCd FOR SfCS"S !N OIR~:TaAr 
;SfCBCO) = 21 

::ALL SEARCH 
JNl SOLO 

•ov bx,otfset into_fcb•extnura 
JEST BLBXJt 070H 
JZ SOLO 

JMP LRET_EQ_FF 

;SFCB fOUNO 
;No SFLB·s - OIO USE~ Rl~~ESI 

;OATE L TIME STAMPS? 
;NO 
HES - ERROR 

-
PA:Ji: l 1t'J 

111011 info_fcb120h 
lllOV Cltl 
111ov xdcnt 9 0ffffh 
c<1ll search 

;ooes dir lbl exist on drl11e? 

;initialized for make 

COPYRIGHT© 1981.1982, 1983 
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Jnz sdll 
•OV 111ake_xfcb,Offh 
call m.-ke 
Jnz $H 

ret 
call init_xfcb 
NOV CX 1 24 
CALL SrAMP5 
call stampl 

NOV CX,28 
CALL STAP!P5 
call stampZ 
call chk_xfcb_pass~ord 
jz $•5 

jmp pw_error 
xor- cx,cx 
call inlt_KfcbO 
111011 si 1dx 
lods al 
or al,l 
111011 (bKltal 
mov di1drvlbla 
stos al 

dee st 
lods al 

P. 0. BOX 579 
:v~s 
;no - 11nke one 

PACIFIC GROVE, CA 93950 
SER.# ______ _ 

;no directory space 

;set LA3EL create date and time stamp 
;SET SFCB CREATE STAMP 

;set LABEL update date und time stamp 
oStT SfCB UPOATE STAMP 
;verify password 
inew dir lbl falls through 

;update dir lbl name 
;copy user's dfr lbl dutd Dyte 
;into dlr lDl (ex oyte) 
;set dir lbl eKists f la~ 

;update drives dir lbl dat~ ovte 

;test for bssignruent of nA~ 
;password to dir lol or Kfcb 

-



16211 
7629 =2CBf 
/630 =2LC1 
76.Jl =2CCJ 
7632 =2CC6 
/633 
76H =2CC~ 

1635 =2CCC 
1636 
76.J7 
16311 
7639 =2CCF 
76't0 =2LOL 
16'tl =2CO!> 
7642 
1643 
76H 
7645 =2t:Dll 
l6't6 =2CDB 
7641 =2CDE 
76411 =2CE1 
1649 =2CE3 
1650 =2CE5 
7651 =2CEll 
76!>2 =2CEA 
765J =2CEC 
16!>4 =2CED 
/655 =2CFO 
1656 =2Cf; 
/6!>7 =2CF5 
1658 =2CF6 
7659 =2(ftj 
1660 =2Cf A 
7661 =2CFB 
7662 =2CFE 
1663 
7664 =2CFF 
766'J =2002 
/666 =2004 
7667 =2006 
7668 =2009 
/669 =200C 
1610 •2001:. 
1611 
7612 
1613 
/6llt =2011 
161'> =201J 
1616 =2016 
1611 =2019 
"/678 =LOlC 
1619 =20H: 
7680 =2020 

2401 
H06 
llEJ 108 
E84AEF 

1:807[3 
E93EOF 

t.StOEC 
E809lE 
t:90607 

I:. BO CEO 
t:84DE1 
E856[3 
74'-E 
8500 
E:85llEF 
OACO 
7511 
53 
8F4COll 
890800 
F3AA 
5E 
8104 
FJA5 
AC 
A2~80B 
CJ 

lBEH:O 
dOFF 
7503 
l:.9A507 
8!l3C OB 
8120 
1:.90107 

8110 
E:BBHO 
E8CEEC 
i::8C2cD 
2480 
150 3 
t98CU 

" 

:>CC'~ 

l cl ..I 

Oh) 3 
ocou 

t 9A2 
L\:l t 
OHE 

l '.lE7 
OE2fl 
1031 
2031 

1C4~ 

2Lff 

tAE5 

2009 
04h 

041.'2 

1ACC 
l '.lE 1 
l t.0 I: 

20:>3 
J OAt' 

sdLJ: 

funclOl: 
•======= 

funclO.l: 
~======= 

funclOJ: . -------­. -------

and al .1 
jz sdlJ 

mov si1offset C3ru~~n_J~a•B 
call set_pw 

CALL FlX_Hl\SH 
jmp wrdir 

;assi1n n~w ~~ss~~rd 
;set passworJ checksu~ byt~ 

;FlX 01~~~fORY H~SH c~T~t 
iwrite dir lbl or xfc~ to 1irdctory 

;return directory l~bAl data 

call tmp_select 
call get_dir_mode 
jmp set_lret 

;read file xf cu 

call reselectx 
call check_wild 
CALL search_l_n~me 

Jl ret39 
MV CH, 0 
GALL GET _lHB.\ 
OR HwAL 
JN l RXfCll2 

PUSH BX 
aov di 1 offset info_fcb•dskmap 

;SEAR(H FOR flLE•s lST FCB 
;SLARCH UNSUCCESSFUL 

;GET SFCR IOORtSS 

HID SfCA 

HOV cx,s ;ZiRO our PASS~ORO Fifl~ r~ 
llEP STOSS ;USER ·s fCJ 
pop si 
'40V Cl 1 4 
rep movsw 
LOOS AL 
~OV lnfo_fcb+extnurntAL 
REI 

call get_xfcb 
:11ov al10ffh 
jnc $•'J 

jmp set_lret 
eov bx 1 offset info_fcb 
mov cl 1 nxtrec 
jtnp move 

;FCBCSTAM~S) = SFCBCST~MPS) 

;FCBCEXT> = SfLA(PASSWORJ ~~Of) 

idoes xfcb ~xtst for file? 

ino 
;yes - coµy xfcb to user•s fcb 

;write or update file xfcb 

mov cl 1 16 
c3ll capy_dma_in 
call reselectx 
call get_dir_mod~ 
AN:l AL 1 80H 
jnc $+5 

jmp lret_e'l_ff fho 

-

p ~ [, t l ':dl 
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-
< 

CPIH ASM86 1.1 SOURCE:'~OOS.~86 

161il 
161i2 =2023 E8U5il 0 .:.2 d 
7683 =2026 C71J61508FFff 
1684 =2021.. E8l'tE3 104 j 

/ 61i!> =202F 1501 2032 
761l6 =2031 CJ rct39: 
1687 
1688 if tlNPk 
1689 =2032 c89lf-O 1DC6 
7690 endl t 
7691 
16'Jl =203!> i;:8t.OEO 11<E 5 
76'n =203tl 7503 2045 
1694 =203A A21308 
/6'J5 =2030 t:89EI: 6 130£ 
76'J6 =2040 74EF 2031 
16'Jl =2042 t8C 7£0 rnoc 
/698 W)( fcbJ: 
7699 =204> t:8CHE lCOI\ 
7100 =2048 7403 204 !) 

1701 =204A E94BH I ll98 
7702 =2040 ul:ft8GB 
7103 =2050 f601FF 
7104 =2053 7508 7060 
7105 =2055 AC 
7706 =2056 4E 
1101 =2057 2401 
7708 =205'.l 7505 2060 
1709 =2058 E86BfF 2CC9 
7110 =205[: rnoc 206C 
1711 W)(fcb2: 
1712 =2060 AC 
nu =:£061 24EO 
/114 =2063 7502 2[J67 
171!> =2065 8080 
1716 wx fcb3: 
1111 =2067 8807 
1118 =2069 E85lff 2l.!l0 
1719 WXfCo4: 
l1LO =206C E88EEO lAFO 
7721 =206F 24to 
11a. =2071 A2Di108 
1123 =2074 ~o 
17llt =2075 1:8BFE? lOH 
11L!> =2018 58 
7726 =2079 A2480B 
1121 =2D7C 7483 20H 
Hl.8 =207E E8C2EE 1L4J 
112.'l "'2081 OACO 
7130 =2083 75AC 2031 
1711 =208) AOOD08 
7732 =2088 8807 
1733 =208A t:98!lDE ocoo 

-
c:'l l l check_,.ild 
mov xdcnt 1 Of ft th 
call search_ ext 
jnl jit] 

ret 

call tst_ollst 

call qet_xf cb 
jnz wxfcbl 

/DOV 111ake_xtco1 .:il 
ca 11 make 
Jz ret39 
call inlt_x fcb 

call chk_xfcb_password 
jz $ •5 

j mp pw_errar 
mav s1 1 offset info_fcb•extnum 
test b[bx] 1 0ffh 
jnz wxfcb2 

lods al 
dee sl 
and altl 
jnz W)(fCb2 

CALL sou 
jmps WXFCB4 

lods al 
and <tl10eOh 
jnz 1ufcb] 

mov alt 80h 

llDV (l>xloal 
CALL SOL2 

call get_xfcbl 
i>nd a1 1 0e0h 
mov pw_modetal 
push ax 
CALL search_l_nam~ 

pop 3X 
mov info_fcb•extnu~,al 

JZ ret39 
CALL GH_lHBAB 
OR AL,AL 
Jiil ret39 
i.ov AL,pw_mode 
HOii lBXl, lL 
JltP wrdtr 

;tnitidlizid tor mJk• 
odu~~ file exlsl? 

- -
:no 

COPYR:GHT © 1981. 1982, 1983 
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;does xfc~ exist for filb? 
;yes 
;make xfco 

SER.# ______ _ 

idoes directory spdce exist for illake? 
ino 
;lnltializ~ xfclJ 

;is current pass~ord ~ode non-zero 
iyes 
;1s user specifying a new p~sswora? 

;assign new µass~ord mode to xtcb 

iUPDATI: SfCB WlTH N~w PASSJOKO HOOt 

;set password ~oae back in usdr xfcb 

-



CPIM ASMH6 1.1 SOURCE: aDGS.Ad6 

HH 
lHS 
11Jb 
1131 
1138 
7139 
7HO 
IHI 
11'tl 
1143 
11H 
1745 
1 l'tb 
1141 
1748 
114'J 

=2080 8108 
=208f t:85B06 
=2092 C6U~OCOBOO 
=2091 BflCOB 
=-2U 9A BBi) E 
=209C 8F9C08 
=209f 890800 
=20A2 t9HCE 

03EA 

IC 19 

fuocl06: 
;======-:: 

;set def~ult PJS~~orJ 

:no v c 11 B 
;;all Parsave 
llOV parlg,O 
;nov :.1,offset iol'o_fcb 
:nov bx 1 si 
mov dl,offset Jf_oass~orJt7 
mov cx 1 8 
jmp set_p .. o 

;•••••***** end bdos file ~ystem p~rt 4 ********** 

.... ..... ..... ...... --- ..... ..... ..... ..... 

PAGt 152 
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- -
L~/H ASH86 t.t SJURCE: BOOS.Ad6 

tho 
1751 
11':>2 
175~ 

1154 
1155 
1756 
1151 
1758 
1759 
llbU 
1161 
1162 
1763 
1764 
1765 
1166 
1161 
11611 
1769 
1110 
1111 
1112 
17H 
11H 
1115 
1116 
1111 
1718 
1119 
1180 
71111 
17112 
HIU 
1184 
1185 
7186 
1181 
1788 
1189 
1790 
1191 
1792 
1193 
1194 
1195 
1196 
1191 
1H8 
1199 
1800 
7801 
1802 

=2UA':> 8B1E0808 
=20A9 C3 

=ZOAA 88366800 
=2DAE 81\5Cll 
=lOl\1 C3 

:201\2 2689160200 
=2081 C.3 

=2088 8B1E0608 
=208C C3 
; 

=2080 88366800 

-
PA Gt 1 ~j 

eject I incluJ~ tll~5.uJo ; til~ system Purl ~ 

func24; 

3~JS functions ~hich do not require 
ownership of the MXdisk Queue 

;return th~ loJin vector 

111011 bJCtdlog 
ret 

func25: ;return selected disk nu~~er 
;-====== 

if BCPH 

end if 
it l\HPlt 

end if 

func26: 
; = =====-

func29: 
;======= 

func32: 

if SCPH 

ao11 bl 1 p_dsk 
rel 

•011 si 1 rlr 
111011 bl 1 p_dsk[sil 
rel 

;set the subsequent dma address to info 

aov u_dmil_ofst,dx 
rel 

;return rlo olt 

111011 bx 1 rodsk 
rel 

iset user code 

11011 41 tdl 
cmp al,Offh 
jnl setusrcode 

v .. ctor 

COPYR:GHT © 1981.1982.1983 
DIGITAL RESEARCtf 

P. 0. BLiX 579 
PACIFIC GROVE, LA 93950 

SER.# ______ _ 

•011 bltp_user 
rel 

;interro~~te user code in~tead 

setusrcode: 

end if 
if fHIP>I 

and al,Ofh 
111011 p_user,al 
rel 

mov st 1 rlr 

#Jmp goback 



CP/H ASM86 1.1 S~URCE: 8DOS.Ad6 

780j 
1804 
781)5 
781)6 
1601 
781)8 
781)9 
7810 
7811 
1812 
78B 
18H 
7815 
7816 
1611 
1818 
7819 
1820 
78ll 
182l 
7823 
78L4 
182., 
18L6 
1621 
78l8 . 
7829 
1830 
1811 
78J2 
1833 
l8H 
78J., 
l63b 
7837 
1838 
78H 
7840 
7841 
111\Z 
784J 
1844 
1845 
71146 
18"1 
711411 
1849 
111.,0 
7851 
/11.,2 
7853 
11154 
111.,5 

=20Cl llOFAFf7504 
=2DC6 8A5Cl3 
=2DC9 CJ 

=20CA 80£20f 
=20CO 885413 
=2000 C3 

= 
=2001 33[)13 
=20DJ OA02 
::200) 7408 
=2007 80FA81 
=ZODA 7306 
=20DC 2688161100 
=20El C3 

=2DE2 48 
::20EJ C3 

=20E4 2688161000 
=20E9 C3 

:20EA 2689160400 
=20Ef C3 

=20i'O 268!UE0400 
=20f5 2689H:3000 
=20FA 26d81E0200 
=20ff C3 

=2t00 . 8BF2 
=2E:02 BFlEOO 
=2t05 890200 
=2t:Oil 9CFA 
=2EOA 061E 
.. zt:oc 268EU:2EOO 
"'Zell 01 
=2El2 FJ.\5 
=2tl4 06 
"'2E 15 lf07 
=2tl/ (606820000 

2 tlCA 

20E2 

20E2 

cmp dl,Offh I jne set~src0Jd 
mov bl,p_us~r[sll 
rel 

setusrcode: 

end if 

func44: 
;====== 

and ol,Ofh 
mov p_usdr(silt•ll 
rel 

;set ~ulti-sector count 

11or bx1bx 
or d 11 d1 
jz return_not_ok 
cmp dl,129 
jnb return_not_ok 

mov u_mult_cnt,dl 
rel 

relurn_not_ok: 

func45: 
;====== 

dee ox 
rel 

;set bdos error mode 

mov u_error_mode 1 dl 
rel 

func5J: ~ set dm4 bas~ 
;==;.===-

func)2: 
i====== 

mov u_ama_segtdl< 
rel 

; get dm:l 

•OV b11,u_d.a_seg 
11011 u_retseq 1 bx 
11011 b11 1 u_d11~_ofst 
ret 

COPYRIGHT© 1981, 1982, 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
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SER.#--------

;return [ll( Offffh 

funcl04: iset current ddle ~nd time 
;=======-

lllOll sit dx 
•ov ditoffset lod 
mov cx 1 2 
pushfl cli 
push esl push ds 
illOV ds 1 u_wrkseg 
po;> es 
rep illOVSW 

push es 
po;> dsl pop e~ 

11011 ayte plr tod~4,0 

-

; sdve OS dnij i'S 

:restore JS and tS 

PllGI: I ~4 



Cl'/M A!>Mtl6 I. I SDUF-CE: 

7tl~6 

18H =2E1C 90 
18~8 :;u: 10 CJ 
HJ~'J 

1860 
1861 :; 

/862 :2i:lt: 8Rfll 
7863 :2t20 6ElEOO 
786't =2E23 890200 
186~ =2E:26 06 
1866 :2t27 26a£062EOO 
1861 =2E2C.. 9CfA 
71168 =lt2E FJA5 
786'J =2t3U 8A1Etl2u0 
1870 =2EH 90 
1811 =2t35 01 
lll12 =2.:36 CJ 
1613 
1814 
181~ 

- -
bDOS.AJ6 

funcl05: 
;==-====== 

POl>f 
re t 

111011 di,dx 
mow si,offset tod 
mov cx,2 
push es 
mow es 1 u_wrkse 1 
pushfl cli 
reP movsw 
111011 Lil ,todt4 
po pf 
1>01> es 
rel 

COPY.i.GHT v 1931. 1982.1983 
OIGiTAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, l-A 93950 

SER.# ______ _ 

-



CPIM ASl"86 1.1 S 'llJRCE: BiHIS •a 86 t>~1;r: 156 

'IH6 
1811 = eject l include p1tch.cod 
1818 
1819 
78110 ;••••••••••••••••••••****************•••v••••********* 
1881 ;• COPYRIGHT® 1981, 1982, 1983 
J811l :• PArtH AREA l2i bytes lllll 1 

181J3 u DIGITAL RESEARCH 
78114 ;••··················································· P. 0. BOX 579 
/81i5 = 
111116 p;ttch: PACIFIC GROVE, CA 93~50 
1887 =21:31 909090909090 nop nop nop nop nop nop ;oo-ot 

SER# 1888 =2E30 90'1090909090 nop nop nop no,, nop nop 
11189 =2t't3 90909090 nop nop nop nop 
1890 
7891 =2tH 909090909090 nop I nop I nop nop nop OOjl ;J 0-lf 
1892 =2t't0 909090909090 nop l nop I nop nop nop nop 

. 7893 =i!E53 90909090 nop I nop I nop nop 
18'H 
189!1 =2f51 909090909090 nop nop I nop nop nop noµ ;20-u 
1H6 =2f50 909090909090 nop nop I nop nop nop nop 
1891 =2E63 90909090 AOP nop I nop nop 
1898 = 
11199 =2t61 909090909090 AOP nop I nop nop nop nop no-H 
7900 =2c60 9 09 09 0909090 AOP nop I nop nop nop nop 
1901 =2t1J 909 09 090 nop nop I nop nop 
1902 
7903 =2t77 909090909090 nop nop nop nop nop nop :1io-1tt 
7901t =2E10 909090909090 nop nop nop nop nop nop 
190!1 =2t83 90909090 nop nop nop nop 
1906 
1901 =2E81 909090909090 nop nop I nop no? nop nop ;50-5f 
19011 =2t80 909090909090 nop nop I nop nop nop nop 
1909 :2E93 90909090 nop nop I nop nop 
1910 = 
1911 =2t91 909090909090 nop nop nop nop nop nop ;60-6f 
7912 =2t90 909090909090 nop nop nop nop nop nop 
1913 =2EA3 90909090 nop nop nop nop 
191" :: 

19U =2EA1 909090909090 nop nop nop no1> nop nop ;70-7f 
1916 =21:AO 909090909090 nop nop nop no? nop nop 
7911 =lt:6l 90909090 nop nop nop nop 
19111 



1919 
1920 
19ll 
1922 
1923 
19H 
1925 
1926 
19l1 
19211 
1929 
1930 
1931 
1932 
1933 
19J't 
7935 
1936 
1911 
19311 
193'J =0000 
79't0 
19"1 
19"2 
19"3 
19H =0002 
1941!> 
19416 =00041 
19"1 
J9'tll 
79419 
1950 
19H 
1952 
1953 
79541 
7955 
1956 
1951 
19511 
/959 
1960 
7961 
1962 
196:J 
196-\ 
1965 
1966 
7967 
7968 
7969 
7970 
7971 

;0006 
;0001 

=-0 OOIJ 

=OOOA 

"'000C 

"'0001: 

"'0010 
;0011 
=0012 

"'001A 
0019 

"'001B 

=OOIC 

;•···························*························ •• ;• User Data Area - fhe User u~ta Area is an 
i• extension of th~ proc~ss descriptor but lt 
;• travels with the u~~r. lt contains info 
;• that is needed only ~hile in context. 

•• •• ;. 
;. 

While in the oper1tiny s1stem, The Extra 
Seyment re<Jister 11oints to the beriinnin'l 
of the User Oata Araa. 

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

eseg 
org 0 

iu_dparam 
RW 
r111 

l 
l ; erg to rlisµutch 

this area overlays part of BOOS 

u_dm<l_ofst rw 1 bOOS dm') offset 

u_d111a_seg rw 1 BflOS dmu segment 

u_func rb I actual function nu111ber 
RB 1 

iu_searchl rb I BOOS saarch len:;th 
R W 1 

;u_searcha r111 1 !JOOS se<irch fCS offse~ 
RW l 

;u_searchabase rw 1 HOOS search us er~ s se'}ment 
kW 1 

iu_dcnt r111 1 BOOS directory caunt 
RW l 

iu_dblk r .. 1 IJOOS directorll !:>lock j 

u_error_mode rb 1 ROOS error mod a 
u_mult_cnt rb l 1.iO OS mul ti-sectar count 

RB B 
iu_df_passNord rb tl Bil OS d.!fault p<issword 

u_pd_cnt rb l:DOS process count 
uda_ovl_len equ (offset $)-(offset u_dmQ_?fst) 

end of overlay area 

;u_in_int 
RB 
rb 
RW 

1 
1 
l 

P~u( IS 1 

COPYRIGHT© 1981. 1982.1983 
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(;I'/ 14 ASl'l86 I. 1 SOURCE: tWOS.Ad6 I' II Cr. l :Ja 

1912 
1913 ; tu_sp r"' 1 Sf.f\te re(.ister :::trf".a 

19H =OOlt i{W 1 
J'J1'.J iu_ss rw 
1916 =0020 RW 
1911 iu_ax r .. 
l'J 18 =0022 RW 1 
1919 9u_bx rw 1 COPYR;GHT © 1981, 1982, 1983 
7980 =002't RW l DIGIT AL RESEARCH 
191H ; u_cx rw l 
79112 =0026 Rill l P. 0. BOX 579 
1983 tu_dx r., l PACIFIC GROVE, CA 93950 
198.\ =0028 RW 1 
1985 ; u_di rw l SER.# 
19116 =002A RW 1 
19111 i u_si r111 1 
l 'JIHI =002( RW 1 
1989 ;u_bp r111 1 
1990 
1991 =0021: u_wrkseg r1o1 l curr seq audr of buf 
799l =0030 u_r~tseg r1e l usr ES re turn 
199J 
19 'Jlt •0032 RW l 
1995 ; u_ds_sav r1e l ; \ 
1996 =003't RW l 
1991 ;u_stack_sp .... 1 usr st<.1d: segment 
19'18 :0036 RW 1 
1999 :u_stack_ss rw l usr S li..!Ck pointer 
HOOO =0038 RW 10 
HOOl ;u_ivectors r .. 10 Si.jVe int 0-lt 
1:1002 =004G RW l 
800$ ;u_es_sav r,. l ) Used during interrupts 
l:IOO't =OO'tE RW l 
1:1005 "' ;u_flag_sav rw l ; I 
8006 =0050 RW 1 
8001 ;u_initcs r1e l 
HOOB =0052 RW 1 
llOO<J ou_initds rw 1 
8010 =0054 RW l 
8011 ;u_inites rw 1 
8012 =0050 RW 1 
801J ;u_initss rw l 
80l't =0051l RW 1 
801'.J ;u_mpm_lp rw 1 Ml'l'I VP.C Si'lVe 
8016 =005A RW l 
8011 ;u_mp11_cs r1o1 l 
t1018 =005G RW 1 
8019 : ;u_debug_lp r"' l RTS 9 flebuJ Vector s~ve 
8020 =005t: RW 1 
8021 iu_debug_cs rw l 
80.ll =0060 KB 1 
ll023 iu_insys rb 1 II times tnrou,ih u:ier_entrv 
1102't ;0061 RB t 

-



C~IH ASHll6 1.1 SOURCE: tlDO~.Ad6 

1102!> 
b0l6 
ll021 
tJ028 =0062 
tl04::9 =006't 
11030 
110.U 

;IJ_sle:il_snv 

u_conccb 

;u_lstcci> 

rb 

rw 
I(" 
rw 

l 
I 
1 

COPYR:CHT © 1981. 1982, 1983 
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tP/K ASM86 l.l SOURCE: 600~.nd6 

iJOJi! 
UOH 
ilOH 
80]!1 
U036 
l>OH 
!1031:1 
bOH 
tl040 
liOH 
llOH 
li013 =OOOC 0600 
UOH 
llO't5 
11046 
llOH 
11048 
llO't9 
bO!iO =0000 
80!>1 
110!>2 = 
llO!>J =0028 
110!>'\ 
ll055 
11056 =0052 
8057 
110511 
8059 =0068 
8060 
ll061 
8062 =007 t: 
11063 
b064 = 
llOo!> =0088 
8066 
11061 
ll068 = 008A 
8069 =008tl 
11010 
8011 
1:1012 =01)<J2 
8013 
80H 
1:101!> =OCOE 
8016 
bOH 

eject I include sv~d~t.bJ~ 

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

i.ScG 
or(l OOOCh 
dw 6 ideveloprr<ent version " 

HTEH DATA EQUATES 

i> St G 

ORG 0 
SUPl-100 KW 4 

il R G 2811 
X IO SHOO l<W 4 

ORG !i 2 ti 
FRH_Roor KW l 

ORG 6811 
RLR RW 1 

ORG 7f II 
mo RB 0 

org 88h 
open_vector rw 1 

ilRG BAH 
LOCK_'IAX RB 1 
OPl:N_HAX RB 1 

org '12h 
err_intercept r..i 2 

org OcOeh 
me<Jia_f lag rl> 1 

COPYRIGHT© 1981, 1982, 1983 
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-
Ll'/H ASM86 1.1 SOURL~: enoS.l86 

tl0/11 
tl07'J 
l!OklO 
11081 
8082 
1!081 
80114 
80tl~ 

tl0tl6 
110117 ff-Ff 
tlOIHI 
t10tl9 
tlO':JO 
11091 
tlO':JZ 
d09l 
!1094 
b09!i 
8096 
IJ097 
tlO':Jll 
1109':J 
lllUU 
IHOl 
8102 
11101 
tll04 
IH05 
k1106 
11101 
11108 
ll 109 
8110 
8111 
8112 
1.IIH 
8ll't 
tl115 
tlll6 
11111 
11118 
8119 
tll20 
8121 
8122 
tllZJ 
11124 
ti 12'.> 
111Z6 
11121 
11121l 
81L9 
11130 

-
eject I include ~nt~.bdo 

•**********••••••••••••••***************************** 
; . 
i* bdas data area 
;• 

PU~ 16 l 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Cf,l'llOFf equ true 

COPYR:GHT 0 1981. 1982, 1983 
DIGi IAL RESEA1~CH 

P. 0. BC•X 573 
if ACPH PACIFIC GROVE, .A 93350 

tl086 variables that must reside tn code s~unent 
SER.# _______ _ 

; 
cser1 • 
; 
ilf save 
ss_sJve 
sp_save 
stack_begln 

dw 
dw 
dw 
dw 

0 r~gister saves 
0 
0 
ends tack 

varia~les in data segment: 
; 
dseg cp•Segment 

org bdosoffset•bdoscoQesize 

header rs 128 

pa!)O 
ipO 

rs lZ 

dw 
db 

0 
0 

memory control block 
; 
umembase 
urnemlg dw 
contf db 

; 
ho ld_info 
hold_spsave 
hold_sssave 

mod8080 

dw 
0 
0 

dw 
dw 
d• 

db 

0 

0 
0 
0 

0 

byte f/o varlabl~s: 
; 
coiapcol db 
strtcol db 
colulllll db 
listcp ab 

0 
0 
0 
0 

oadjress of user's pa~~ zero 
; initial pa~a value for iP re1iste~ 

;user'sbase for meruory requ~st 
;length of memory req 
;tl~g indicates added memory is av3il 

; save info 
;sJve user sp durinq program load 
;saYe user ss during program lQ~J 

itrue if cora~uting column ~osition 
:starting column position ~tt~r r!aJ 
;column position 
;listing toggle 

.... 



tP/K ASHU6 1.1 SOURCi: ~10S.Al6 

til31 
dl32 
cilH 
11134 
IH3S 
1HJ6 
11131 
UlJU 
11139 
llHO 
Ul4l 
lll42 
blH 
11144 
11145 
11146 
!1141 
t114!1 
Hl49 
!1150 
11151 
lll5l 
ll l !.IJ 
11154 
11155 
lll56 
11157 
111511 
lll!.19 
11160 
11161 
11162 
11163 
11164 
11165 
11166 
11167 
lll6U 
11169 
t.110 
11111 
11112 
11113 
U114 
1111!.i 
t1176 
11117 
lllltl 
lll 79 
IH8U 
tlllH 
lllll2 
111113 

=0800 0000 
=01102 0000 
=Otl04 0000 

=0806 0000 
=Od06 0000 

=OllOA DO 

=060d 00 
=OllOC 00 
=OIJOD 0000 
= 011 Oil 
=080f 00 
=OBlO 00 
=01111 00 
=Oll12 00 
=OB13 00 
:Odlf. 00 
=081!> 0000 
=OBI 7 00 
=OB 18 00 
=0819 00 
='OBIA 00 
=08lb 00 
=OlllC 
:: OOH 
==0820 01 
=0821 00 
; 

=0822 00 
=Ot12J 0000 

=082!> 2708 

kb char Jb 0 

enJif 

dseg 
if l\l'iP 11 

or g 
.ondit 

if 3MPl1 .rnd CCPM[)Ff 
or \J 

endif 

if BHPH 
rlog dw 
tloq dw 
ntlog aw 

endif 

rodsk dw 
dlog dw 

open_fnd db 

:the following variables 

fcods.k db 
parlg ab 
ar.:it dw 
lret equ 
resel di> 
rd_dir_flag db 
ca1~p_ fcb_ck s db 
s<?Jrch_userO db 
m;;ke_xfcb db 
find_xfcl> db 
xdcnt dw 
I) rn_CNT DB 
l'llll T_NUH OB 
Ol<tP_type di> 
ff _flag db 
err _type db 

rb 
zerolength eQu 
m1.1lt_sec db 
RE LOG DB 

BLK_rJFf 00 
blk_num dw 
; 
u.~_lroot dw 

W!niti'il Irey ChiJ r on 

COPYRIGHT© 1981, 1982.1983 
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08 OOn iorg for CCP/M svst em 
SER.# 

0 ~rt:.J•1oveable lo()'Jed-in rlisks 
i) iremoveable "i sk tes. t lo()in vi:ctor 
0 i new tlo;J vector 

0 ; read on 111 disk vo.ct or 
0 : loned-in disks 

0 i open fl le found in srch_olist 

are S.t! t to .zero u µon entr11 to file sv st C?.H 

0 ; disk na1ned in fcb 
0 Heng th af Par ... rnt ter block conie(J 
0 :adr vcilue to return 
byte pt r aret ; low( aret) 
0 :reselection flag 
0 ; must rec.d/loc<:te dtr~ctorv r~cord 
0 ; compute fcb chHck s•J;n fLq 
0 ;sc<orch user 0 for file (aµen) 
0 ;m<ike f. s.eilrch x fco t le.<; 
0 ; search fin<I xtcb f l:J J 
0 ;empty cl irec t ory ocnt 
0 ;OIRlCf IIU COlJ!\T 
0 HIUlfI-SECfOi{ COIJN T "s. 1:d i I) l>•JO S 

0 ;record lack overlup l l/J)(! 
0 ; Offh xi OS error return f L1•J 
0 Hype of error to i;,r int if net zero 
4 ;reserved b11tes 
(offset $)-(affset fcbdsk) 
1 :multi sector count ,>ii SS ed to xios 
0 ; AUTO MAT re RtLU'; SIH f". II 

0 ;RECDRO Jr'FSt:T l\llilI'.l ilL1Ci< 
0 ;block n1.1mt>er 

offset uaO ;unallocated block list root 



CP/H ASMll6 I.I SOU~CE: 800~.~~6 

lilll4 
111 !J5 
llltl6 
tl 1117 
dlll8 
IHll'J 
11190 
tll 91 
tl l 'J2 
IHH 
!1194 
11 l 'J!> 
!1196 
11191 
lll98 
ll I 9'J 
a200 
8201 
11202 
tJ203 
820't 
ll 205 
ll206 
ll2U7 
ll2011 
ll 20., 
11210 
ll211 
8212 
!l213 
!l214 
ll2J ') 
11216 
a211 
ll218 
1121 'l 
8220 
b221 
11222 
llUJ 
ll22't 
ll225 
11226 
ll227 
112211 
ll22'J 
ll2JO 
112.ll 
112]2 
82.H 
ll2J't 
ll23!i 
11736 

=01:121 200il0000 
=0821> FFOO 
=ot120 :noaonoo 
=0831 fFOO 
=0833 39080000 
=OiLH FFOO 
=0!139 3F06000[) 
=0830 FFOO 
=083t' 45080000 
=01143 ffOO 
=0845 00000000 
=0649 ffOO 

= Otl'tli 
"084r 00 

=01150 OA 

=01151 020406 090A 

=01156 111625262829 
=085C 00000000 
=01160 07 

=0861 070814\51l\1C 
IO 

=01!611 oouo 
=086A 02 

=0116b 0305 
=0860 0000 

;0116f 00 
=0870 00 
= 01:171 0000 
=0873 0000 
=0875 0000 

"'0877 0000 
=0879 00 

=087A 00 

=0878 0000 
=O!l70 0000 

l4 a 1 

l4d3 

H.4SH 
hASHL 

LOl.l_FX S 

rw_fxs 

sc_fxs 

d .. 
db 
dw 
ob 
dw 
db 
dw 
db 
d., 
db 
dw 
db 

DEBLOCK_FX 
PHY_Off 
ClJR_llCE>A 
!WOT _BCBA 
U1P TY _l\CSA 

if BHPM 

l'_UST_BCRA 
I' _dCB_C NJ 

endl f 

fx_intrn 

TRACK 
SE CTCIR 

ofts~t 

Offh,O 
oft set 
Offh,O 
offset 
OffhtO 
offset 
Offh, 0 
offset 
Offh,O 
o,o 
Offh,O 

db 

db 

db 
db 
db 
; 
db 

db 
db 

ab 
db 

OB 
OB 
ow 
OW 
ow 

ow 
OB 

db 

ow 
ow 

-
F ~Gt If.; 

l4 ... 1 'u 

u~ z, n Cc.P~M· i& 2 · O v. L 
COPY:GHT 10 1931. 1382, 1983 

4 
0 

DIGi TAL RESEARCH 
P. 0. BOX 579 

PACIFIC GROVE, .,A 93950 

SER.# CC-/d if 

;~ASh CODE WOP~ APtA 
;H~SH SE~~CH l~NLTH 

11 ;n1.4111ber of log_fx'i €11trys 
fxil5,fxtl71fxil1ofxi22,f~i23 
1)2h ,04h ,06h ,09h ,03h 
fxi30,fxi3~1fxi99,fxilOO,fxil02tfxil03 

Ith 1l6h ,25h ,26h ,28h 1 29h 
0 9 01 01 0 ;reserved 
1 ;n1.4mber of rw_fxs entrys 
fxi20,fxl211fxi33 1 fxi34,fxi40,fxi421fxi43 
Olh ,08h ,14h ,15h ,lhh ,lch ,I,Jh 

o.o 
l 
fxil6,fxi1H 
031\ ,05h 
o,o 

0 
0 
0 
0 
0 

0 
0 

0 

;reserved 
inl4moer of sc_txs ~ntry~ 

;reser11ed 

;DLBLOCK FUNCTION n 
;RECORO OrFSET IHT11I:I i'hY$IU,L '.<:OCIJi<O 
;CURRENT dCB OrfSET 
;ROOJ UCb OFJ-Sll 
;EMPIY BCB l)ffSEl 

;?ROCEss·s LASI nca JF;s~T 

;PMOCESS RCB CUUNT i~ ~CG LiST 

;internal BOGS function nu~~er 

0 
0 

; bC& k£CURO ·s TRACK 
;nee RECORo·s S[CTGR 

seldsk 1 1.4srcode are initialized as a pair 



CP/M ASM86 1.1 SJUPLE: HOJ~.A8E 

IUJI 
8238 =OIHf. 00 "" ldsk db 0 ; sel<!Cli'!J cisk f\"'11 

a239 =0880 00 usrcode .ib 0 ;curr user num 
lll'tO 
82't 1 =0881 0000 info dw \) ;info ldr 
82't2 =088·3 0000 sedrcha ow 0 i:>eJrch <idr COPYRIGllT © 1981, 1982, 1983 
112"3 OIGiTAL riESEA11GH 
82H ;the following v dr i dbl e ord f~r is criticdl 
tll't5 P. 0. B0X 579 
82't6 lv<1riables copied from ud~ for mµ/G, ;( PACIFIC GROVE, CA 93950 
bl41 = 
li2'tll :variables includeJ in f cl> Ch\!Ck St.HI\ for mp/m und cp/m x SER -·:. 
82H 

,. .. -
8250 ;vuriables used to access system lork list for mpla1 x 
Ill!>! 
lll!>l =0885 0000 um4_ofst dw 0 idma off set 1 
825J =01187 0000 dmi>_seg dw 0 idma seg.11ent L 
lll!>'t =0689 00 func db 0 ; b<i.10 s function II 3 
ll255 =088A 00 s<~ Jrchl db 0 i search len 4 
!1256 
82!>1 if 8/'IPH 

11256 
8259 =088B 0000 searchaotst d., 0 : »earch adr of st 5 
8260 =0880 0000 searchabase dw 0 ;se.lrch adr bas.e 6 
ll261 
8262 end if 
iJltd 
ll264 =088f 0000 dent dw 0 ;directory count er 1 
ll265 =0691 0000 dblk dw 0 ; directory block 8 11 - not useJ - 1? 
!!266 =089.1 00 error_mode db 0 ; b.ios error mode 9 
ll261 =089't 00 mult_cnt db 0 ;bdos multi-sectc>r en t 10 
626!! ==Od95 df _passw.:ird rb 8 ;process default PW 11 
!!269 
!!270 if UMPH 

11271 
8l72 =0890 00 pd_cnt db 0 ; bdos process cnt ll 1 
11273 
82 flt en.:iif 
!l215 
ll276 =089t 00 high_ext db 0 ; fcb high extent bits 2 
ll2 ll =089f 00 xfcb_read_only db 0 :xtcb re<td only flag 3 
t127 8 ==08AO ff cl.lrdsk db Offh ; currP.nt disk 4 1 
ll279 
ll280 if !!MPH 
!l281 
!!282 =08Al 00 packed_dcnt db () ; iJijCked dblk+<1cnt L 
!l28J =08Al 00 db 0 
ll26~ =08A3 00 db 0 
8285 =08A4 0000 pd.iddr di.i a ;proc~ss descriptor <idi:!r 3 
d286 
lllll 1 end if 
t1288 
8289 org ((offset $) + l) and Otff~h 

-



CP/14 AS1486 1.1 

11290 
11291 
!J2':.12 
ll29l 
1129ft 
IJ29~ 

IJ2'J6 
IJ291 
IJ2911 
tl29'1 
1>300 
ll301 
11302 
!f.iOj 
II 30't 
11305 
11306 
11301 
11308 
8309 
8310 
IHll 
8312 
inn 
li3H 
ll 31!.t 
bH6 
ll311 
11318 
11319 
IJ320 
11321 
113ll 
11323 
11324 
832~ 

IJ3l6 
113V 
llUll 
U3l9 
IJ330 
11331 
UH2 
IJ333 
113H 
tl335 
tl336 
IJ3H 
11336 
8339 
8HO 
IJHl 
U342 

=0846 0000 
=08118 0000 
=OaAA 0000 
=08AC 0000 
=OliAl 0000 
=0680 0000 
=08B2 0000 
=Od64 0000 
=Od86 0000 

oooc 
= 

=08811 0000 
=083A 00 
=OllBil 00 
=OBRC 00 
=01180 0000 
=O!l!lF oooa 
=OBCI 0000 
=OiJCj 0000 
=OBC5 0000 
=08C7 01) 
-=OllC!I 00 
=OIJC:9 

0011 

=08C9 
=01109 00 
=OBflA 00 
=OllOb 00 
=080C 00 
=0800 00 
=0801'. 00 

=OBOf 010002020101 
020201010202 
01010202 

=OdEf 00 
=OBFO 0000 

curtrka - alloc~ arc s~t upon Jls~ s~l?cl 
(dat3 ~ust be adjJcant) 

cdrir.r.•.a '1• 
dr11lbll dw 
L•i Ha d.i 
Jpll.~LJdr Jw 
Ch<!Cka ...... 
<J l loca d111 
i.lIR_Ui3A ow 
OIH _BCilA d"' 
Hl\Slt_SlG d,. 
urldlist equ 

sect pt - of f.:;et 

;) 

il 
0 
fl 
0 
I) 

1) 

0 
0 
12 

ob Li incd 

;ptr to cur cJir JldX V~l 

;Jrj11~ l~bal d~t~ byt~ ~J~r 

;ptr tu Jir dmJ ~ddr 

;curr disk p~ra~ ~lock aaur 
icurr checksum v~~tor JO~r 

;curr alloc vector Jddr 
;a1~lCTGkY eUFF~K fONTRGL ~LUC~ ~~~~ 
;OATA HUrFEK co~rRDL RLQLK AJDR 
;HASH J~jLE SEGM~~r 

;"i-buff3" = a~Jr list siz~ 

from disk parm block at d~GJddr 

(datil 11ust be adj 3cen t) 

s 'l c tp t 
blkshf 
Llkmsk 
e•tmsk 
tliJ Xi; 11 
dirmax 
dirblk 
chksiz 
uffsetv 
PHYSHF 
l'HVHSK 
endlist 
dpt.list 

d"' 
db 
db 
db 
dw 
dw 
dw 
dw 
O>I 

08 
[)3 
rs 
eQU 

local variables 

comn«>n_d11a 
make_fla;i 
uctual_rc 
5'1ve_xfcb 
s21ve_mod 
pw_mode 
at tributes 

rb 
db 
db 
db 
db 
db 
db 

0 ;s~ctors per track 
0 ;block shift factor 
0 ;llock mask 
0 iextcnt mask 
0 ;max all~c num 
0 ;max dir num 
0 ;reserved alloc ulls fur dir 
0 ; size of checksum vector. 
0 ;offset tracks at be~innin~ 
0 iPhYSI~aL RECO~O SrlT~T fACTO~ 

0 ;PHYSICAL KECOHO MASK 
0 :enu of list 
(offs~t endltst)-(offset sactpt) 

;size 

16 
j) 

0 
0 
i} 

0 
(} 

;copy of user·s d~a 1st 16 uvtes 
lmakP. function fla~ 

idfrµ,ctory ext record count 
:search •fcb save fla~ 
;op~n_reel module save field 
lp:.iss .. ord mode 
;fcb interface attrioutes hold Dyle 

; number of lock list items requir•d for lock op~r~tion 
r~quired_t~ble db i,0.2,2,1.1,2,2,1,1,2,2,1,1 1 2,2 

chk_ollst_flag db 
lock_sp d11 

0 
0 

;ch~c~ I test ulist fldg 
;lock stack ptr 

COPYRIGHT© 1981. 1982, 1983 
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L~/H ASM86 t.l SJLIR~E: eOJS.~96 

ll3't3 
a 3't4 
llH5 
8346 
ll3H 
ll3'tll 
llH'J 
tJJ)U 
ll 3'.i 1 
ll35Z 
b353 
il354 
11355 
b]5b 
il351 
iH51l 
ll359 
il36U 
d3b l 
tl36l 
ll363 
il364 
d365 
b3b6 
ll361 
il368 
il369 
ll370 
ll311 
d312 
11313 
1137'1 
11315 
il3lb 
8311 
l:LHB 
il379 
li31l0 
ll31ll 
tUlll 
il31l3 
ll384 
8311'> 
ll3tl6 
li387 
11388 
11389 
11390 
11391 
83n 
8393 
11394 
8395 

-=O!SF.l 00 
=08f3 00 
=OllF4 00 
-=IJ8F) 00 
=08f6 00 

=OdF7 000() 
=08f9 0000 
= 
=OdFb 00 
:08fL 00 
=08FO 00 
=08H 0000 
=0900 00 
=0901 00 
=0902 00 

=0903 5200 
=0905 0000 
=0907 000() 

=0909 0000 
=090B 0000 

=0900 00 
=090t 00 
=090f- 00 
:0910 00 
-=0911 00 
=0912 00 

=0913 00 
=0914 00 
=0915 00 
=0916 00 
=0911 0000 
=0919 00 
=O<JIA 0000 
=091C 0000 

lock_shell 
check_fc:J_ret 
L>ck_un lock 
incr _pucnt 
tree_mode 

cur_pos 
µrv_µos 

uont_close 
open_cnt 
lock_cnt 
flle_l<l 
set_ro_fl::ig 
check_ disk 
flushed 

db 
db 
db 
db 
db 

<lb 
db 
db 
dw 
db 
dt> 
att 

; free_roolt lock_ma><t 

dw 
open_root dw 
lock_root dw 

end if 

sdcnt 
sdcntO 

if l\CP'I 

Chdin_flag 
toJ 

end l t 

rmf 
wf lag 
dirloc 
linfo 
dmin>< 
single 

rcount 
extval 
vrecord 
M ftlVE 
arecorJ 

AJU:COR[)1 
Jrec 

dw 
dw 

db 
dt> 

db 
db 
db 
db 
db 
db 

db 
db 
db 
OB 
d .. 
db 
dw 
ciw 

,) 

() 

i) 

\) 

') 

J 
0 

(i 

~ 

0 
0 
0 
n 
\) 

;loci.; shell fl-11 
icheck_fcb r~turn s~itch 

: lock I unlock function fl1J 
iincrem~nt proc~ss_cnt flyJ 11 
~fr~e loLk list entries t l•J ?? 
;J~free entries for cur<lsk 
;O=fred 311 ~ntrias 

;current position in lock list 
;~revi~us position in lock list 

iinhi~it dClUdl close flQg 
; process oµen file count 
;process locked record count 
;3uar~ss of file" lock li~t entry 
iset drive r/o fl~~ 

ldisk reset ooen file check fl3~ 
;lock list open file flush tl~1 

open_md>< initi~lized by sys1en 

offset fre~_root 
0 ;lock list open tile list ro~t 
0 :lock list lockeo record list root 

0 
0 

:suvea dent of file's 1st 
;sdved dent (user 0 piss) 

0 ; ctn in flag 11 
Offh 1 0ffh 1Uffh10ffh 1? 

t) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

:reud mode flag for open5rcel 
:Kios/bios Hrite fla1 
:directory fla~ in rename 1 etc. 
; la ;1 (info) 
;local for diskwrJte 
:set true if sinGle byte 
;.:.Iloc map 
:record count in curr fcb 
:extent num and extmsk 
;curr virtual re~or1 
;CUAR~NT ~lSK - must preceed arecJr1 
;curr Qctual record 
:curr actual record hiJh byt~ 
;curr uctu~l block~ * hlk~sk 
;curr aclu&l directory r~cord 

-

i'l.(,t 166 

COPYRIGHT@ 1981. 1982, 1983 
DIGITAL RESEAHCH 

P.O. BOX 579 
PACIFIC GROVE, CA 93950 

sr··· 



C~/M ASHll6 l.t SOURCE: orJOS.~06 

ll 3'J 6 
ll3'11 
dJ98 
ll3'J'J 
11400 
ll401 
d40£ 
ll403 
840't 
d40!.> 
ll406 
8401 
ll401l 
ll4U'J 
11410 
11411 
b'tl2 
llH3 
1:141't 
H'tl) 
ll416 
11417 
il4 l ll 
ll419 
ll4l0 
tHLl 
1:1422 
1.1423 
ll424 
~4£5 

ll426 
ll4l7 
ll4.:8 
ll42'J 
llHO 
1:1431 
ll4Jl 
ll4H 
8434 
114j) 
ll436 
ll431 
8431:1 
b439 
b't'tO 
ll441 
d4't2 
l:IH3 
ll444 
ll445 
11446 
11447 
ll44 II 

=09H 0000 
=0920 0000 

=092.l 00 
01181' 

=0923 00 

=0924 0000 
=0926 000000 

=0'.:129 OOLJO 
=0923 0000 
=0920 0000 

=092f 00 
=0930 0000 

=O'J32 UD0443502f40 
20't5 7 2726F72 
204r6E20 

=0942 20H2000 

=0946 000060096909 
18090709 

=0950 B309C7090C09 
t:B09FF09100A 
29049509 

=0960 ~46973682049 
2F4FOO 

=O'J69 52656164lF4F 
6f6C79204469 
736il00 

=0918 526561642F4F 
6E6f.79204669 
6C6'i00 

=0987 496E76616C69 
642044726976 
6500 

=0995 46696C65204F 
10656E656420 
696El0526561 
642F4F6E6C19 

L!)/{ _<ll:lu _SI" J 
ClJ.i_[)HA 

IHI 
JW 

local ll<Jric;bles for jtrr;c tory ,,cc"ss 

dptr db 
ldcnt e~u 

us"r_zero_pass db 

.:>hell_si 
shell_rr 

sh;;il l variables 

d1o1 
ab 

'J :1.Hre<:tory pointer 0,1,2,:; 
byte ptr dent :low(~cnt) 

I) ls<'drch L1ser zero fl<ir, 

r) 

I), 0. u 
;bdos command offsot 
;rO,rl 1 r2 save ar~a 

sp~clal ll0d6 vari~ules: 

uda_save Jw 
p~r~metersegment dw 
returnseg dw 

error messages 

crr_arv dt> 
,~rr _pd_addr Jw 

dskmsg dt> 

dskerr db 

xerr_list dH 

dw 

perillsg ell> 

rodmsg dti 

rofmsg at> 

selmsg ab 

X'!3 Jt> 

J 
n 
0 

0 
0 

;user data area saveJ v~lue 
;~~~r par~meter se~mcnt 

;user return se~mant 

13,10,·c~/M ~rror On • 

• : ... 0 

O,permsg 1 rodmsg 0 rofmsg 1 sel~s~ 

'Re~d/Only ~isk' 1 0 

·Re~d/Only file·,o 

'Invalid Oriv"·,o 

'file Opened in Read/~nlv ~ode',O 

COPYR.GHT © 1181, 1982, 1983 
DIGITAL ll£SE,\RCtl 

P. 0. BOX 579 
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CP/H A5Mll6 1.1 SJURCE: EOOS.A86 

ll 'i't" 
ll450 
tl4~ l 
U452 
H45J 
ll4H 
b455 
1!456 
ll451 
ti 45 ll 
ll459 
U46U 
1!461 
1!"62 
b46.J 
1!464 
11465 
ll466 
11461 
11461l 
1146 9 
llHU 
ll4l I 
11412 
1!413 
ll41't 
tl415 
11416 
ll411 
ll418 
ll419 
1141lU 
1!4111 
1!482 
114113 
8 4 U't 
1141l5 
d41l6 
114117 
114118 
8489 
b490 
8491 
11492 
84'fl 
11494 
11495 
8496 
U491 
1!491l 
8499 
ll500 
11501 

..:.04)6f646501l 

=09u3 46696C652P43 
151212656E 74 
6Cl 92 04F7065 
6E0!) 

=09Cl 436C6F736520 
436365636£>13 
156il2045 7272 
6F7?00 

=090C 50611373776F 
726420457272 
6F7200 

=09E8 46696C65204l 
6(.7 26561 M /9 
2011>78691374 
7300 

=09FF 496C6C65676l 
6C203F20696E 
2046434200 

=OAlO 4F70656E20~6 
6%C65204C69 
6069 l't 2045 78 
636565M6564 
00 

=OA29 4E6F20526F6F 
6020696f2053 
797374656020 
4C6f'636A204C 
69737400 

=0A45 OOOt.00 
=OA48 OOOA42646F7~ 

2046156E6374 
696F6E203020 

=OA5A 202020 
=OA50 2046696C6520 

3020 
=OA65 
=OA71 00 

=0A72 OOOA4469736A 
207l65736514 
2064656F.6965 
642C20H7269 
166520 

=OASO OOJA 
=OA8f 20436F6E736F 

6C6520 
=OA98 00 
=OA99 2050726F6772 

616020 

xe7 

xed 

xelO 

xell 

crlf_str 
pr _fx 

pr _fx1 
pr _fcb 

pr_fcbJ 

deniedmsg 

denieddrv 

denledcns 

db 

db 

db 

di> 

db 

di> 

db 
d I> 

di> 
di> 

rs 
di> 

db 

di> 
di> 

db 
d!J 

'File LurrentJy Jpen',O 

'Close Lheck~um ~rror·,o 

•File Already cxists•,o 

'Oµen file Lfnit fxceed~d·,o 

'No Kouru in System lock List' 1 0 

13,10,0 
13,Jo,·ado~ function 

• f i l ~ 

ll 
0 

p ..... ~ [. l f, j 

COPYRIGHT© 1981, 1982, 1983 
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.... 
CP/H ASHll6 t.l SOU~CE: EOJS.Ad6 

ll5CJ2 
U50J 
ll504 
!1505 
t1506 
ll507 
ll5011 
b50 'J 
11510 
ll511 
ll512 
ll513 
8514 
ll515 
ll516 
ll517 
115111 
115 l 'J 
ll5l0 
ll521 
ll5l2 
dSlJ 
ll524 
ll525 
U5l6 
ll521 
ll5211 
ll52'J 
ll530 
11531 
1!532 
b5JJ 
11534 
ll5H 
b5J6 
11531 
ll53ll 
ll5J9 
ll5't0 
ll541 
ll54l 
ll543 
11544 
11545 
ll546 
11547 
11548 
IJ549 
!1550 
tl551 
ll55l 
ll5)3 
ll5H 

=OAAL JlJlJ334J5J6 
313BOO 

=OAAC CCCCCCCCCCCC 
=OAB2 CCCCCCCCCCCC 
=0AB8 CCCCCCCCCCCC 
=OABt cccccccccccr. 
=OAC4 CCCCCCCCCCCC 
=OACA CCCCCCCCCCCC 
=OADO CCCCCCCCCCCC 
=OAD6 cccc~ccccccc 
=OAOC CCCCCCCCCCCC 
=OAE2 cccccccr.cccc 
=OAEll CCCCCCCCCCCC 
=OAEE CCCCCCCCCCCC 
=OAF4 cccccccccccr. 
=OAFA CCCCCCCCCCCC 
=Oaoo cccccccctccc 
=01106 cccccr.cccccc 
=080C CCCCCCCCCCCC 
=0812 cccccccccccc 
=0816 cccccccccccc 
=Oolt CCCCCCCCCCCC 
=0824 cccccccccccc 
=082A CCCCCCCCCCCC 
=0830 cccccccccccc 
=0836 

=0836 
=OiHB 
=OtHA 

=Ou3C 
=0864 

=0874 
=OIH6 
=OB78 
=O!HA 

=0882 

0000 
0000 
0300 
405864697368 
2020 
00000100 

d!!niedprc db 

if !\Mi' 11 

bdos stack s~itch voriJ~les anu stack 
used for all bdos disk functions 

orJ ((offset $) • 1) and Offfeh 

; 69 word udus stack 

bdosstc.clc: 

dw 
dw 
dw 
dw 
dw 
dw 
dw 
Ow 
dlol 
die 
dw 
dw 
dw 
dw 
d,. 
dw 
dw 
d• 
dw 
dw 
dw 
dw 
d .. 
rw 

Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
ncccch,Occcch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch,Occcr.htOcccch· 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch 1 0ccc~h,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,OcccchtOcccch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Ucccch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
Occcch,Occcch,Occcch 
0 

save_sµ 
ss_save 
sp_save 

rw 1 
rw 1 
rw 1 

; loc-11 user fCll 

p "'i.~ ;: 1 ~' ") 

CGP\'(~.1iHT i!:) 1931. 1982. 1983 
OIGiIAL RESEM<CH 

P. 0. B(1X 573 
PACIFIC GROVE, \.A 93950 

SER. #-------

info_fcb 
save_f cb 

rt> 
rt> 

40 
16 ifcb SdV~ drta for xfcu 52drCh 

mxdiskqd dw 
db 
dw 
Lib 

..... 

0 ; link 
0,J iOi.!ltOrJ 
qf_keep•qf_mx if laJs (HK QUPue) 
'MKdlsk 

- - ....... 



CP/M ASH86 I.I S~URCE: 800S.Ab6 

11555 
11556 
d5H 
8558 
8559 
IJ560 
U561 
8562 
8563 
!1564 
11565 
11566 
ll561 
!1568 
il569 
IJ510 
8511 
857l 
ll513 
115H 
11575 
8516 
b5l1 
IJ518 
d579 
ll51JO 
ll5Bl 
d58l 
85113 
115B4 
8585 
ll51l6 
t15B7 
d588 
U5119 

=Oti86 00000000 
=0118~ 01000000 
=Ou8t 0000 

=Od90 00 
=0891 00 
=0892 740<l 
=OB9't 0100 
=0696 0000 
=0898 405364697363 

2020 
= 

=OBAO 0000 
=OBA2 0000 
=Ol:IA4 0000 
=OIU6 0000 

= 

IJS 'JO :: 
11591 
8592 
11593 
11594 
8595 
11596 
115'H = 
IJS'JB 
8599 
B600 
8601 
11602 
11603 
IJ604 
8605 
11606 
8607 

p ;~ .; ~ 

Jw :J. 0 nq,dq 
Jw 1 'Ll ii.t•--;cnt, out 
Jw u lnJf f ,; r ;>tr COPYRIGHT€> 1981, 1982, 1983 

mxdiskQPl> Jb 0 ; fl') s DIGITAL RESEARCH 
<lb 0 ; n~ t P. 0. BOX 579 
dw ;.1xdisk;~:J ;qaddr PACIFIC GROVE, CA 93950 
dw l i nr.; S _JS 

<.IW I) ibufter SER.# Jb • '1X·1i sk 

Error Hess4ge sync paru~ tlock for mt>tu~l exclusion 

rasg_spb 

enui f 

if BCPll 

(Jlol 

dw 
dw 
dw 

Ii 
0 
0 
0 

llink error Massage sync pbra~~tdr 
; 01n1n er 
t'<'1it 
i next 

special 8086 variables: 

ioloc 
user_par111_seo 
nallocmem 
ncrmem 
crmem 

• mem_stack_length 
me ms tack 

,;tba se eql.I 
stlen eQl.I 
ccpfl ag eql.I 
nccpalloc 
mem_stlc_ptr 

stackare<i 
ends tack 
; 
end if 

if CCPHOfF 

endi1' 

db 
dw 
di> 
db 
dw 
Ow 
dw 
dw 
dw 

rs 

word 
word 
Dyle 
db 
dw 

rw 
rb 

org 

org 

O : touyte 
0 ;holds user ~ar~aeter se1 durin1 l~~d 

0 ;no. of allocateu memory sag~1nts 
0 ;no. of available mewory seg.ents 
O,O ;memory table (16 elements) 
O,O,ll ,o,o,o 
o,o,o,o,o,o,o,o 
o,o,o,o,o,u,o,o 
o,o,o,o,o.o,o,o 

eq1,1 40 
mem_stack_lenqth 
;a possible allocations 

ptr IJ 
ptr 2 
p tr 4 

0 
0 

sslze 
0 

Offfh 

Obffh 

;numoer ot current ccp allocations 
;current memory stack location 

;st<icl< s17e 
; top of st <1ck 

--

ulock 

j 1 ~ 



- -
!l60!1 
ll60'J =Of!Ff 00 db ll 
11610 
8611 end 
IJ612 
11613 
861' ENO Of ~55EHOLY. NUM9~R nF ERKORS: O. USE ~ALTOR: 78% 

corva.uHT © 1931. 19a2, 1983 
DIGITAL RESE.\i\CH 

P. 0. BOX 579 
PACIFIC GROVE, \.A 93950 

SER.#-------

...... 



l.I' /M ASM86 1. J S:lURCE: ;irius. ~-d6 P-1 lit I 7 <: 

ACCOkVO 29C4 l 7l9tJll 7 200 
l\CCORV02 29DC l 7205 721Htl 
AUOKV l 29FA l 7£18il U.26 
ACCORV15 2AOA l 7l2ll 12hll 
AC<.ORVJ 2A 13 l 7213 7214 12?91J 
ACIUALRG OdDA v 946 3 '.l2 f) JH2tU 
AO OU SJ oooc N 4 776 BJOH 
A01HVt 0916 v 1901) 1949 1970 2093 2200 2216 2234 2311 2318 :>403 

2411 246 7 480.:i 4 965 8~9111 COPYRIGHT© 1981, 1982, 1983 . ALLOCA 00eo II 2644 2692 2719 2764 2166 276d 2dll 7ll15 1320 B 30(; ~ 
ALLOCWD 1815 l 4555 4560# DIGIT Al RESEARCH 
AR l.HI V 0006 tl '10 ,y 755 '} P. 0. BOX 579 
AKtCORD 0917 v 1087 10118 1248 1250 1264 1217 12 79 lJH 2 361 2 3!>5 

2399 2401 2410 2481 248d 4:.45 4'i!l4 4612 46 lll 4 "'23 PACIFIC GROVE, CA 93950 
5734 8392# 

AR t:CURlH 0914 II 1Z71 2d26 4609 83941 SER. ;t 
>\R fl 0800 v 182 961 985 1146 1167 1191 6190 70tJ2 816111 8162 
AlkAN 0513 l 126U 44H 4570 
Al IOK 2386 l 6296 6t98# 
Al IRJ.l:IUTtS 080t " 1360 34 5 't 3't95 5566 5670 586Y 5Y25 6000 6080 63i)6 

6382 6452 6451 6485 6490 6493 6516 6 '022 659B 6623 
6000 6U75 6926 7065 833Lfl 

AJ JStT 23(1 L 6302 6j05• 
6 0000 N 5 311 845 659 861 865 372 1378 1592 15 '14 1953 

1984 202J 2034 2132 2 3!16 2428 24 35 3004 3096 3110 
3270 3348 3415 3499 3661 3611 36h 3892 3tJ96 3902 
1959 4031 4035 4210 4216 4276 4600 4658 4707 5014 
6354 64'l8 6658 7507 7560 7593 7703 

8ft.OSEEK 1509 L 4157 4163 4185# 
llCPM 0000 ti 5't ll# 1214 1532 1571 16H 2037 2934 32"4 399B 4116 

6221 6245 6261 6364 6396 6538 6583 6744 6757 6868 
6943 7091 1101 7264 7£80 7J05 7166 1190 aoe<J flj]3 
8576 

BOUS ()005 N 3691 
BOUSkElUl<N 034A l 929# 1170 
uD USS lAGK 0636 v 109 8531H 
BFCSHtLL 0002 N 60011 760 
dFfCIH3 0004 N 60U 751 
Bt't-CIU6 oooa /j 60d 754 976 981 
6Fbtl11X 0001 N 59911 667 
8FktSt:l 0010 N 603# 922 
BLKMSK 0886 v 1274 4<!79 4337 4607 4622 46B 831H 
tllKNUl1 0823 v 1266 2236 81811 
BLKOfF 0822 v 1275 2420 4231 4640 46.\4 8180# 
BL KSHt' 08flA v 1263 1286 1396 7342 BHOI 
6LUGKOK 17F2 l 4535 4539# 
611Pl4 FFFF N 54711 1152 1209 1SI3 1540 1562 1576 1605 1614 1913 

2017 2025 2045 2071 2094 2120 21.:10 2139 2162 dJ8 
2572 2:>86 2601 2718 3169 3233 3331 3381 3450 348-J 
3805 3832 3843 3970 3983 3 9'.) 1 413:> 4166 4173 4195 
438!> 43% 4423 4432 4489 4!.104 4541 4660 4692 4346 
SHl 6£13 6L29 6240 62.57 6L7 .!. 6.!.92 6.:illi 6333 6j67 
639 3 6446 6!>51 6591 6640 611 3 6741 61)4 6173 6 lfll 

-



....... IJlllllllJ ~ 11111111111 ..... - ....,. - ~ ..... - ~ !llliilll! ~ ~ ~ .... ...... ..... 
LI' /II ASM86 1.1 SJURCE: uoos.~J6 PAt-c ! J J 

6 707 6 79'i 61l6(} 6924 6 961 6 '1oll 7J2 7 056 1 u IJi; 7l r.4 
7162 7111 1271 7292 7 376 ]jP) 7 4 f) 743'.; 1"17 1~1 5 
768J 7110 78 01 fl 137 flHl R 14 ~ ·1.! L JL51 B.: 10 iL,"l O 
83H 8~06 

Ul!ll1AOOR 0000 N 596/1 597 673 928 
II T ARt-L AG 0002 N 597:1 667 7 50 160 'l22 95il 
tHJt-FA OOAA v 14q5 16'l0 2445 5229 6100 8:~91 J! 
llUfFNHRU l3lf L 3737 374 3# COPYR.GfH e 1981. 1982. 1983 
CllllbOllS 0334 l 765 91611 966 DIGITAL RESt.1\RCtl CAllOPlN BOD l 6JOl:I 6312 632.l* 
CllOOSl 0345 l 923 n111 P. 0. BC·X 5H 
CCPHOFF FFFF ,. 80BH 8141 8605 PACIFIC GROVE. .A 93350 COK HAXA 08A6 v 1805 232d 3031 4710 703(, 8L95' 
CHl:CKA 08AE v 2'j67 8299# SER.# CHl:CKALLMEOIA lA44 L 4909# ·----
LHELKOISK 0901 v 6152 6158 83591# 
CHtCKFL8 069E l 155 <JM 5912 6745 6758 7092 7108 7281 
CHt:CKFCBl ll6A3 l 1564# 6278 6S56 
CHE:CKt-1..82 06C2 L 1584 15871 
CHl:CKFC825 06CA l 1586 1590• 
CHtCKfCB3 060F L 1578 15RU 1593 1598 16021 
LHt:CKt-LBREJ 08f 3 v B63 1606 6271 6555 RH5# 
CHLCKFKl:I: lf46 l 5710 59':15 
CH i:CKFkEI: 0 1F46 l 511311 7211 
C.HtCKFRl:tl 1f 4B L 572011 5774 
CHt:CKFkEE2 lf 56 l 5722 5121# 
CHt:CKHfO!A USO l 4906 4':1H 49451 
Ctll:CKMl:OIAl 1A97 l 49561 4973 
CHl:LKllEOIAl lACO L 496.C: 49711 
CHt:CK111:0IA3 IAC:> L 4964 4961 491U 
CHl:CKNPRl 1621:1 l 4240 4245# 
CH !::CK NI' R 10 1701 L 4356 4.J53/I 
CHtCKNPRlOX 1716 L 4365 43691 
CHHKNl'Rll 163E L 4250 426011 
C.HCLKNl'RlX 16H l 42511 4265 4267 
CHl:.Ct-NPRlY l63d i.. 4253 42 5111 
CHECKNPR2 1650 L 4272 4274# 
CHtCKNl'R21 1680 L 4285 4290* 
CHl:CKNPRLi 1682 l 4289 4l9.t:I 
CHtf.KNPR't 169F L HOU 4 315 4325 
Clll:CKNPR't5 l6C8 L 4317 4318 4320 432611 
CHl:CKNPR5 1603 l 4302 4311 43311 
CHl:CKNPR8 16EE L 4343 4346# 
CHtCKNPR9 16FO L 4295 4345 4348M 
CH1::CKtll'RS 1619 L 4U6N 4436 4630 
CHlCKRl:C lf70 L 5754# 6006 
CHi:CKSUM ()(60 l 2496 2549# 
CH<:CKWILO Oi:28 l 290U 62'}0 6171 6965 7043 1451 7646 7682 
CHi::CKWllOO Ot:2E l 2904# 6913 
CHl:f.KWRlTE 1)743 l 1716* 2494 4455 
CHt::Kt-LB 065A L 149811 1568 6585 
CH KAMI 1A54 l 492Jll 4941 
CHKAl12 U65 l 49301 4935 



Cl'/11 ASll66 1.1 SOURCc: ciDuS.ll!J6 P '"'Gt. 174 

CHKAll3 11\H l 49B 4936# 
l.Hl\l\1'14 IA71 L 49 31 493dN 
CHKAH5 1A79 l 492:) 4940# 
CHKt:XITFXS 07:36 L 1!13'1 ,, 190'1 2471 4970 
CHKEXT 1 OOt l 3JJd JJ2 ~II 
CHKINVfCB 0765 l 1)82 1761)1/ 1161 384:. 4087 
CllKMtOIA2 06E7 L 16101+' te41 
CHKULlSI IUCO L 14'H 552.Lll 699J 1051 14 7S 
CHKUUSTO }[)02 L 5520 552H COPYR GHT © 1981, 1982.1983 
CUKUUHOl lDF 0 l 5531:l 554011 
CHl\OLIST02 lC: oc l 5556 5554# DIGITAL RESEARCH 
CHK0llST05 1£23 l 5541 554 j 555l 5HO# P. 0. BOX 579 
CHKOUST07 lf26 l 5565 557Jll 

PACIFIC GROVE, CA 93950 CHKOLISTl JE2C L 558U 5582 
CllKUUSH-LAG ll8EF v 5519 5524 555.5 834U 

SER.# CHKUPENl 1072 l 54591.' 5464 
CHKOl'tN2 1082 l 5461 5466# 
CHKPA!)!)WORO ldCO L 511 JM 6966 7046 7458 
CH KP WEI ll:J 8 A L 50H 5081 5083 5087 5089# 
CHKPWt2 1890 L 5072 5079 50971 
l.:HKPWEJ lllB4 L 5090 5100 51 Ol 5106.t 
CHKPIH:kROR 1832 l 3471 5055' 6431 685! 6968 7048 7460 
CHKRtC 1F69 L 513811 5768 5773 
l.:Hl\RH 1 1F1A l 5741t 5747 575011 
CHl<SH 08(3 v 1824 1892 2558 2801 3706 4tl4 7 831611 
CW<.SU"l 0000 N 9 211 1~34 1620 1622 J 6 30 1641 3313 38'}1 6357 7066 
ChKSUMfCB 0666 l 150J 1SO!U 1618 1628 
Cit KW J.l U Oil9 L 28841 2905 2941 H6l 
CHKWILOl OHF l 2892# 2997 
CHKXt-t.Bi>ASSWORO lCOA l 3469 5166§ 76 H 7699 
CHKXl'CbPAS!)WUROl !COO l 5172' 6ll49 
C:I.U D004 N 36811 499 
Cl<KOOIR 0738 l 17041 3456 6989 7476 
CKKOf!Lt 0738 L no aw 447£ 
CLUSt: 139E l 31l27# 39b 4126 4697 1'>563 6589 
Cl.OStOO 25CO l 6553 6565# 
CLUSEOOO 25Af l 655lU 6513 
CLUSt:Ol 2.5CC: l 6'>62 6S774 
CLUSt:02 2504 l 1'>564 6'>80f 
C:l osi: OLS 2621 L 6619 6b22 66251 
CLUSt03 2632 l 6603 6611 6614 66H 6628 6631# 
CLIJSU 1382 l 1589 3&4H 4207 6579 
C:LUSl::t-l;B 12£5 L HOH 3861 
CLUSl::FCBI 12Fl l 3707 3709# 
CLREXT I) 751 L 17399 4884 6660 6769 
l.LKMOONUM 0751 L 17Hti 6270 6661 6170 
t111•HO 0639 L 1466# 1491 1511 1521 1526 
C:Ml'ECl 064A L 1488# 1494 
CMHl:2 0638 l 147U 1478 
Clll'ECS 0641 l 148111 2565 
C:llPPW 18CC L 512U 5.lH 6429 
CMPPWl 150A l 5134# 5139 514.l 
CHl'PWl ltlf7 l 5129 5143' 

-



.... 11111111! --- ..... - ..... ....... ~ ....... - - ...... ..... - ...... !llllmll! - 1111111111! ..... 
Cl'/M ASM86 1. 1 SJUkCc: fJOOS.i\86 Pi:.Gt: 1 15 

CHl'PW3 IeF3 L 514911 5157 
CMPPW4 lCOl L 51 'i.: 5161Jt 
LMPRtCl lfC7 L 57-1'> 57'}'1~ 

CMl'RtCl 11'0 j L 57q'1 5t02U 
CHPRtf.3 1F09 L 5il03 5h05N 
<.MP Rt CS trB2 L 5782.1' 5835 5837 5841 5843 5d54 
CU llMONO 11A OtlC 9 v 49q7 51'\ 6 591~ 6691 69 03 7631 8J ?.6 If 
CU/olNOAT 023>< L 30J I.JC 6.f 
COHPARt 04£8 L 1214.~ l 950 2051) 2389 5164 5?9J 
CU11PARl:PDS lOBf L 550-;¥ 55 4 l 6161 64fl0 6511 6~J4 
CUtlPARtRk 1948 L 414 311 7133 141l --C-oP¥H.GHT •D 19Sl. 1982. 1983 CU MP<. OR 0780 l l19!H 1812 3267 4972 
LOMPE:Xl 050C l 14LH 3J4l. J940 4103 1492 DIGITAL RESE1\RCH 
COHPfCBCKS 0811 v 932 1627 3849 3985 3992 4013 41H 4 54<:'. 65 34 6 5 3'.i P. 0. B(.X 579 816 5, 
CO Ml'UltRk 1J24 L 4714'1 7129 715J 1471 PACIFIC G~OVE, CA 93950 
CONOCHtCKFCR 0691 l 1!>51# 6 l'tl. 6155 7089 1105 72.7d 
CUI' YAU IJCF5 l 26% 269tlll SER.# COt'fALV OC£2 L ?685t 21141 738<'.'. 7408 
COl'YUIR 1255 L 351liJ 6999 
CUPYOlRO 1257 l 358 3# 1'H 5 
COl'YOIRl 125C l 3590~ J6fl3 
COl'YOlkl 1248 l 3566f 3593 7063 
CUPYOHAIN IACC L 49821 5 910 6161 7586 1615 
CUPYOMAIN8 lACA l 4918N 6269 673'e 6949 7042 H55 
CUPYUStRNO 1274 L 36 05,7 6'171 698J 7008 
CUUNTLOCJ(.l 212A l 597711 5984 5986 
COUNILUCK? 213E l 5982 598U 
COUNHll'fNl lf 29 L 51001 5105 57 or. 
CUUNJUPEN2 lFlE l 5702 510H 
COUNJOPE:NS lflt l 5695# 6469 1212 
Cf> YO I KLOC 0.:13 l 2874# 3"8.2 7001 7013 7525 
CRl:AJtl Tl:H HC3 l 56501 5667 5689 
CKl:AJtllISTITEH lFOC l 568U 6056 6078 
CKtAIEUllSJIJEH IEEO l 566H 6'175 72.23 
CKt:AltULJSllTEHl HEB l 566tlll 6482 
CRLFSTR OA45 v 896 8481# 
cs SRfG v 661 673 7.50 750 922 '128 95d 10~1 
CStAKCH 2641 l 66ftl.l/J 6729 
CSl:ARCHl 2653 l 6651 6656/i 
CSE:AKCH2 2661 l 6659 66621 
CStARCH3 2666 L 6b55 666H 
CSl:AKCH4 2684 l 666 7 6670 66 78# 
l.S 1: ARt;tt5 268C L 6680 668H 
CUkUCHA 0871 v 2055 2061 2218 2296 2369 2 .. 21 2466 8220# 
CU ROMA 0920 v 109 7 2)76 2Hll 2508 \602 8J9811 
CURO HASH. 09 lE v 1096 22'l2 2302 2H3 2371 2373 2452 2506 4603 839H 
CU KO SK 08AO v 1089 llH 1649 1614 H04 4 lO!> 4!126 5418 5413 5669 

5677 6079 6128 6135 6143 61J2 62 j;I 7184 1188 7216 
1222 7227 1'L 44 725() 1255 '!278/1 

CURPOS Obf 7 v 5:J89 5441 5451 5't94 5589 5611 563i 5651 5699 58'>3 
5!181 5899 5948 5915 6021 6100 615 .. 6497 65111 6'>27 
83518 



CP/11 A:)Hll6 I.I SflURC~: f.OOS.-'ll'> f' ~·· ~; 'l: l 7 "i 

CUKSl:lt:C I 19A6 L 185 I 24lL 4!!23# 4 397 494.::: 665.! TO I .:l l 1)71) 

DA I BCBA Oilll4 v 1927 2301 234b 2:-> 8 3 2807 4'J?il l'tl} 8102.' 
OHLK 0891 v 8255# 
OLrtT 088f v 1771 1 786 17 94 1804 lii5'.l 2.4('j .'.:) l 6 25JJ JtJ.H JOU 

3113 311;. 3156 3186 3334 h22 4'.J? '.) 4 %8 4'17':. !122~ 

5526 6668 66,, 6617 6!196 8L6't:J 8403 
Ol:ACll 0882 L 1968~ 1988 
Ol:ACJll 03A3 L 19'31 1'J3 jf 
OE ilCT2 OdA6 L 1971 1976 l'.182 l 'J!l511 
Ol:ACrIVATE 087C L 196H 7411 7414 
Ol: llLKIOI OA4b L 2L70 22.74# 
Of: llLKJ.02 Oi.4E l 2269 2276# COPYRIGHT© 1981.1982, 1983 
Ol:lllOCK OAOC L 22<J5 2297 2304 2 34't 234'H 
Of:BLOLKO 030C l 237 L 23753 OIUITAL RESEARCH 
Ot:llLOCKOl Ofl21 L 2H9 238H P. 0. BOX 579 
01: blOCKl 0832 l 231ld ?J9U 
0EblOCKl5 o:nc l 2J<Jj 2J961' PACIFIC GROVE, CA 93950 
Ol:BlOCK2 Od6E L 2386 2395 2'*1H 
Ol: llLOCK25 068A l 2303 2'tl 9 242l 2426• SER.# 
OEBLOLK't 0896 l 24~5 243/.N 
Ol:bLOCK45 OB9F l 2HO 2436f 
OtetUCK6 0609 l 2444 2447# 
OElllOLKl 0804 l 2454 24586 
DI: llLOCI< 9 0800 l 2051 n0s 2433 24651 
01: tlLOCKOIR OA66 L 2291H 1500 
OEIJLOLKDTA OA79 l 2287 2i'l911 463~ 7433 
Dl:tiLOCKFLUSH OA88 L 2306# 2341 
UE tllOCKFlUSflO OA90 l 23101 2J35 
DElllOLl<rLUSHl Ot.B6 L 2313 2316 2321 2327 2332# 
Ol:blOCKFX Ofi6F v 2J56 2377 2414 2442 821Bf 
Ol:ULUCKIO OA3LI l 22591 2409 2424 2430 
Ol:LET 1188 l 343.H 6B5 
Ol:U:fl:OO 1195 L 34441 3475 
Ol:LETE 01 119C l .344 B 346H 
Ol:LHl:02 llf.D l H59 3462 3468 H70 H7H 
OEU:Tt:lO 1105 l 3480• 3514 61:187 
Dl:LETHl UDA l 3463 3481 3483# 5105 5982 
Dl:LHl:l2 ll(f l 3487 34'l8f 
OE LETE 13 llf 4: l .3496 35'!0# 
Ol:LEJI: 14 llfC l 3503 35 05' 
Ol:ll:lt:15 1207 l 3501:1 3HU 
Dt:LEJl:lHH 1050 l 5444f 550.l 5568 5575 5598 5617 5647 6030 6626 
Dl:lfll:X 1186 L 34361 3472 
01: Nlt:OCNS OA98 v 886 84991 
Dl:IHE:ODRV OA80 v 092 84%# 
Ol:Nll:Ol:Rk 02E5 l 62 8 8811 
Ol:Nlt:OHSG OA72 v 893 849U 
Ol:NJtOl'RC OAA2 v 088 8503# 
Ol:Nlt:OTYP 0236 L 794 1:104# 
01: VVfR oooc v 5591 
Of PASSWOIW 0895 v 5162 7743 82681 
OIUC 080.l l lil86 l8'l':l• 
DlUCO 0830 l 1899 190:)# 

..... .... 



.... ~ ~ !1111111111 - ..- - ...... ...... - - - ..... ..... ..... ...... ,........ ~ ~ 

l.I' /11 l\Sl186 1. J SilUkC::': t..tlOS.~ 86 p ~ ,;t 111 

OlUCl 01132 l 190 j l'Hill!I 
OIUCl!> 0342 L 191 l 1 'Jl4# 
DlUU 0(148 l H'll l d} j lil% 191111 
OlUC3 01150 L 1916 l'.l2() 192U 
D IUCOl'll' Off8 l 1872 18'lU 
OllJCOllPO 07f6 l 13784' 1.J62. 7427 
Ol l<BC!H1 0882 v 1933 ?293 4593 7410 830U 
DIRBLK oac 1 y ?720 2814 83151 COPYi1.GIH © 19Sl. 1982, 1983 DIKCNJ 0817 v 4238 4.:42 436j 81101 
OlltlOC 090f- I/ 2879 1196 33H 8JBH OIGt l AL RESEArtC:-1 
OJRMAJ< 080F v 251 5 3015 7034 8314# P. 0. BO 57') OIKREL 0004 N 66.~ 68 
ornrousrn 2696 l 6682 6689N PACIFIC GROVE. LA 93350 
unCARO Oll5f l 19'.bl 25B't ?il OB 
OUCAKDO 0861 l 1929 lH':J.11 SER.# 
OlSCAKOl 0867 l 194H t 9511 
OISCARl.l2 0814 l 1952 1955# 
OISCAKDDATA 0853 l 192 511 4614 4639 
01 SCAKODIR 0858 l 1931# 21109 B53 
01 SKEIJF 1777 l 4411 4't 16 H29 H46# 
OISKKl:AO 1722 l 4H6.7 614il 1099 
01 SKktAOO 1130 L 4_j90f 4402 4426 
DlSKRl:SEI 2271 l 611 71 6ll4 1163 
DISKSl:U:l.T 1998 L 4198# 48H 4927 
01 SKSl:LECTl 199E L 2406 4!104# 
01!:>KlolR10 1825 l 4HUI 
OISKWRIJl: I HA l H50# 6761 7114 7289 
OI:>KWRIJtl 11C4 l 44941 4510 
01SKWKIH:2 17CO l 4498 4502# 
OLUG 0808 v 1894 4806 4843 4921 6221 11n 718~ 731>~ 1760 815H 
DHllOl-S I 0885 v 12 IJ 133 735 116 979 2441 25 07 4 9% 6 7 01 1.J48 

82520 
OMilScG 0887 v 135 2451 250> 4989 6704 7350 825311 
DMINX 0911 v 1333 1384 3672 4299 4521 4553 755!.o 838511 
OllPDSHION 053t L 1 Lil L.f D32 4297 4519 7530 
Of'ISEI 1338 l 3H:i 316 ]ti 
OUi.:SXfCBt:XIS T 1158 l 3406# 6930 7005 
OU r. TCLOSl: 08F8 v 1588 3306 3333 4L05 4220 4 J8b 4490 5710 65 71l 8J54# 
OUIHSAYE !OED l 3333 3336.¥ 
OUt.TWRITl 18CA l 4631 46 'JS 465U 
OPuAOOR OJAC v 4775 471il 7080 8298# 
UP uLJ.S J 0011 I~ 4780 8321# 
DP IR 0922 v 1687 1860 2535 840211 
OH cc; 0-ilC v 24'l6 2557 256!> 8~95# 
ORV 0000 N 1711 949 
ORVL8l orn0 l 2&56 2iJf, 1!J 
OK Vl8LA 08118 v 157. 7 1533 1639 280) 2821 2::369 4712 4 'J4 7 5000 lbl3 

8296# 
Ul<VRl:LOG OlOC l 185611 4969 
OS SREG v 725 726 731 867 869 876 889 1021 1022 1024 

1103 2292 2453 2459 2462 3052 307't 3163 460] 49il8 
4989 4992 5613 5622 62H 6241 6242 6243 7014 107'; 
7349 7350 7353 7849 1850 71154 



CP/11 ASl1116 1.1 SOURCE: llOOS • .ldf; Pf,:; L l 78 

OSl<ERlt 0942 v 8 JO HI. 5 !/ 
OSKl1AP 0010 14 951/ 1314 1762 2111 2713 3uO~ 3 fl 4 3716 H17 4 '.> )l 

6997 7!>36 765'o 
OSKHS<i 09H v 831 8422.\' 
OSKMSK 0003 I• 6b# 252ti 5l26 6669 6697 
OSKRECL 0080 N 1151 
DSKRSJl 22 SA l 61301 6134 
OS KRS r.t 2l8[ l 613£~ 6176 
OSKRSl3 22A4 l 6131 614111 
OSl'.RSH 22Dd l 61551 6168 COPVR1GHT © 1981, 1982, 1983 
OSKRSl45 l2F 1 l 6161 6165# DIGITAL RESEARCH OSKRST5 22FA l 6159 616'1# 
DSKRST6 2302 l 6157 6164 6173' P.O. BOX 579 
OSKRSr7 2125 l 6184 618'.14' PACIFIC GROVE, CA 93950 OSKSHF 0002 N 6111 24115 
OSKWll 189C l 45 7't 4579 462911 SER.# OSKWRO 178C l 't4S2 4485 HSU 
OSKWRl 1814: l 450} lo56H 
OSKWRl 1SF4 l 4655 46876 
OSKW1t2A 1912 l 4694 4699' 
OSKWRJ 1921 l 4706 47106 
DSKWIW lSlC l 4559 4'>65.f 
tl11'fY OOE5 N 6jf 2ll51 3262 3276 3877 1501 
tl1PTY8C8A 0675 v 2015 2030 2042 2126 8222' 
l:NUOIK FFff N 5 ti# 11A6 
l:NULJ. S 1 08C9 v S320# Sj21 
ENUOfOlR 0775 l 11131 279't 2838 3254 6351 679! 6!J6'o 
l::NUStARCH 1117 l 331)'t 3364# 
ENUSt:AltChl 1121) l 3366 337LIJ 
c!llRY 0004 l 554 656# 
ERIWRV 1)92f v 807 1204 6185 S4l91 
tKIUIH l:Rl.El'T 0092 v 620 IJU SOUi 
EIUtORltODt 0893 v 114 7 1195 1205 6183 S266# 
tRKPUAUOR ()930 v sos 6187 84201 
ERHTYl'E 081B v 189 1202 618iJ S 11411 
ES SKEG v 722 723 725 726 112. HS 867 868 1172 ll76 

88'.I bil'} 892 1056 1056 t o5a 1076 J 0 76 1018 1100 
llOJ 2453 2460 2462 3040 3053 3060 3074 3084 30J6 
3110 3159 HM 5613 5618 5622 6703 6704 6706 7849 
18H 785 3 7854 7865 7866 7d71 

tXlf 00f3 l 670 6 74/i 
ex l 11SK 08BC v UH H20 144[) 3006 5251 8 31211 
EXTNUll 000( N 91# 944 1405 1447 1741 286b 3205 3215 1317 3416 

3773 3784 1785 1862 393(> H58 4011 4099 4119 41H 
4187 H2d 502<1 5249 5318 5J26 6657 6975 6998 10&2 
HB4 7485 1561 7592 1661 1702 7126 

l:XT Vlil 0914 v 1292 1448 83891 
fl 0001 N 7811 
f5 0005 N B.:# 
F7 0007 N SH 938 4868 
Fil 0008 N 851 941 1347 
fALSE 0000 N 11.H ~4S 1563 1879 2184 2.19£ 3.:'.45 J·L.5 ! 3L7<J ])5"1 

4't52 4957 5519 5760 6273 7111 7236 7284 7301 



......,, Jlllllllll ~ ~ - ~ ..... ........ ....... ~ ....... ...... ....... .... ..... ~ ~ - ...... 
Ll'/M ~SM86 1. l S!)URCE: uOnS.186 I'~ ,~L lh 

HoUSK OdOfl v 13'1 948 4883 815'H Bl 76 
HJlt:N 002 0 

"' 
62i 66 'l7 2113 1711 H7J 3'J 9 '.l 3914 

fLliNZEKO 13 J 5 L H :;, 3 7 3S/t 
H3SHF 000::. 1~ 6'H 2530 
FUOlllAHCH 001\2 "' 47 211 1043 
fLUNt'KINJ 040E j~ 49'H 1047 
HUNSJAT 00 flt) N j9till 
fFFLAG OdU v 1887 1910 8173# 
FILEtXISTS 04R2 L ll 82# 6795 6979 

COPYRGHT © 1981.1982, 1983 fJLEID 08FE v 5691 5824 5921 5914 6611 6&1.9 tU5711 
FHLOO 18'>1 l 459:)~ 4598 OIG1TAL RES£:\ilCH 
FILL2 liH8 l 46111 46:>5 P. 0. BCX 579 f HlOXl-LR 0314 v 3092 3287 34 01 816fU 
fillHASH OF03 l 2845 314 811 3512 3922 700() 7508 7o34 PACIFiC GROVE, i..A 9lJ50 
FIXOll 224F l 6102# 6115 
t-lXOllSrIHH 2237 l 1984 4167 60901 6 9 .iii SER # 
HUSH 2B36 l 6595 Hl H 
HUSHO 2it02 l 5601 1359 736H 7H4 
HUSH! HOB L 7361/f 7420 
flUSHh 2AF6 L 7J7') BB 711 
FlUSHlli li.FD L 7314 739211 
flUSH2 2Bl7 l 7396 7401 If 
flUStl3 2821 l 7394 7406 74091 
FLUSH3!> 2U28 l 7400 7412# 
Fl UStt4 21l2F l 7383 7389 7399 7't15M 
flUSti6 2831 l 7370 7418# 
HUSHtO 090.i! v 2784 27').t! 5601 A360AI 
flUSHF!lcO IE5F l 2587 5609# 
FLUSHl-lltl U:65 l 56121 5619 5623 5624 
FLUSllFLltS lt55 l 2606 5604# 
HUSHX 2B3E: l 4367 7391 1"t281 
FIJREAO 0089 Ii 4't 7j 690 
fQlliRUE ooas I~ 44911 Ill 0 
FRtEORVI 2A36 L 7238 724211 
FRtE:ORV2 ZA41 l 724611 7254 
fKHIJKVZ5 2t.51 l 724d 7£5H 
fKttOKV3 2H59 l 7241 725611 
FKtEORV35 2A63 l 7.23 5 7259 726U 
fKtEfllES H'l3 L 56261t 7.{.4 0 7251 
fKttflLtSl H99 L 5634# 5640 5648 
FRl:EFILES2 HB6 l 5641 56438 
fKt:EflLES3 1EB8 l 5642 5645# 
fKHHOOt: 03F6 v 5635 7239 7243 834dl 
fKl:EROOT 0052 v 545J 5454 5655 5658 5118 6-t6 3 6823 &05611 8364 
t-K tE SI' 8 0307 l 8?3 880 8951 
fSYNC 0215 N 481.¥ an 
Fl tRIUNATE 008f N 453# 911 
FUNC 0889 v 8254# 
fU1~ClOO 2(,53 l 646 1'.>121 
fUNClOl 2CCF l 647 763711 
FUllC102 2C08 l 6ft8 764311 
fllt.Cl03 2011 l 6~" 1612.11 
fUlllC104 2iC00 l 650 784311 



CP/M ASMll6 1 .1 SQURCU LOO'; .r.uf i)~~=~t. 1 b 1} 

fUNClO!> 2L 1E L 051 7 il601! 
FU11C106 ?080 L 652 7716'i 
fUlcCl 3 2320 L 607 6i_O 511 
fUt.C13CONT 2HB L 6217 623n 
fUNCH 2364 L 60:J 6.!51# 
FUNCl'tA 236;. L 6237 625:..11 
FUHC15 2312 l 60':1 6t6 7fi -· 
fUNC16 259f L 610 6S4H COPYR1GHT 01981,1982, 1983 
FUNC11 2633 L 611 6637N DIGITAL RESEARCH 
fUNClll 2639 L 612 6710# 
FUt.Cl9 261lC L 613 6732/J P. 0. BOX 579 
flltlC20 26£2 L 614 6738' PACIFIC GROVE, CA 93950 
fUNC 21 26E8 L 615 675111 
FUt1C22 26Et l 616 676411 SER.# 
fUNC23 2849 l 6.1 7 694711 
fU NC lit 20A5 L 618 7758# 
FUNC25 20AA l 619 776311 
FUNC26 2062 l 620 777611 
fUuC.27 2dAA L 621 701U 
fUNC21! 2867 L 622 701911 
FUNC29 2UB8 l 623 1782/1 
fUNC30 280E l 624 7040# 
fU14C3l 291C L 625 7076# 
FUNC32 21)£10 l 626 118111 
fUi~CB 292C l 627 7085# 
f1JNC3't 2939 L 628 7101# 
fUNCJ5 2946 l 629 71161 
fUNC36 2973 L 630 588'o 714£>• 
FUNC37 2983 l 631 7159# 
FUNCJ6 2967 L 632 7193# 72661 
FUNC39 2'116 L 633 7232# 7268' 
FUNC40 2A65 l 634 121311 
fUNC'tOA 2A70 l 7286 72B8a 
fUNC42 2A73 L 635 729411 7301' 
FU NCH 2A78 L 636 7299W 73091 
flJNC't't 2001 l 637 7813/t 
FUNC45 20E4 L 638 78261 
flJliC46 2483 L 639 7315# 
fUhC'tll 2AC3 l 6't0 6248 7262 1356# 
fU r<C49 04Bl l 7437# 
fUNC50 0481 l 1't Hf 
fUNC51 2DEA L 641 7831# 
FUNC52 20FO l 642 78::16# 
fUNC98 2A02 L 644 14Hfl 
FUllC99 2855 l 645 745311 
FU NCRt:r 04Ell l 1176# 5306 7266 1268 7307 7309 7437 7439 
fUNCTAB 004A v 60711 666 
FUNSYNC 0216 u 't82# ll99 
fWfMSK 0080 N 12ii 1754 38H 4690 4108 
fXllOO 0026 N 646 
FXl 102 0028 N 6't 8 
fXll03 0029 N 649 
fXllH 0020 N 653 7395 



...... !111111111 ~ .... ..... - - - ...... ... ..... ...... ....... ...... ~ ....... ..... - ........ 

Cl'IH ASMll6 1.1 S ·1URCE: t100S.ll,il6 I''· G. lfll 

fX115 000.<. N t.O•J .son 
FXl16 0003 II 610 2'J)6 
FYil 7 0004 N 611 
fXllll 0005 N 612 
FX119 1)006 N 6H 
fXl20 OOG7 r• 6 l't 2941 
FX 121 0008 N 615 
fX 12£ 0009 N 616 1454 51l9J 5682 

COPYR;GHT v 1981.1982, 1983 FX12l OOOA fj 617 
FXI21 OOOc N 621 1164 DIGITAL RESEAHCH 
fXBO OOll ti 624 
FX 131 0012 N 6?. j 116) P. 0. BOX 5H 
FXIH 00 l't N 62 7 PACIFIC GIWVE, LA 93950 
FX! V. 0015 l~ 628 
FX135 0016 N 629 2939 SER.# 
FXH<J OOlA rl 633 191l2 7358 7393 
FXI40 0018 N 6.H 4)72 
fXl4B 0021 N 640 1d9d 1981 496J 
FX1911 0024 N 644 7373 
FKI9'J 0025 N 64!.i 4085 
fXlNUtN 087.\ v 697 1163 14 5't 1630 1698 Hao 2'J JJ 40G5 4572 495J 

5091 5ll82 73511 7373 1393 7J9) 823111 
GI: f ALLOCIHT OCB2 L 262211 ?658 35.H 3545 't323 
lit J A 1 f S 057F l lHH 3435 5911 6293 6552 616tl 6'J6L 7052 1461 
Gt I A lT SLOOI' 0588 L 1351# 1357 
GH BC Bl oaco l 202a 2116 
l.l I BlBlO 08E9 L 2026 2032 2041 f 
(it 16(,611 Oi1F3 l 2029 204 711 
Gtf'!CB12 0901 l 2035 2038 2046 2049 2054# 
GI: TBLBH 092A l 2068 2070# 
Gl:TBt;Bl4 0920 l 2064 2066 20721# 
GI: lBCBI 5 0930 l 2062 2075# 
1..1: JB(,816 0963 L 21021 2105 
Gl:IBC817 0'.171 l 2080 20 'l4 20 !16 208d 21091 
GHBC618 0979 l 2107 21141 
Gl:l8(.B2 097f l 2092 2111 2ll!U 
Gl:f8t;bl5 099A L 212b 213U 
GI: TBC826 09AA L 21 ?.3 2133 21H 2145# 
GI: lBLB 3 091\3 l 2073 2152# 
GE I BC6J5 09C5 l 201J 2156 2160# 
Gl:l6C8>l 08AE l 200111 2368 
GI: I BLOCK 120F l 3516# 4!>32 
GETClll'HODE 068f l 154Lf 155 J 5536 5549 6454 6'>71 6610 6811 
GHOl:l 05AO l 1315f 1331 1401 
Gl:IDl:2 05AE l 1379 1J83# 
Gt IDE3 0580 L 1387 1J9H 
GI: I OJ.Rl::XI 059A l 1363# H31 3633 3775 3852 4il2.:> 4106 6793 7S44 
lil: I 04R HOOE lAOE l 3457 3466 4995~ 5115 5267 640G 6843 6il72 7640 1611 
GE fOl!)l(MX 001:6 l 669 678' 
GI: IOI'! 0555 l 1J091 1336 4306 Bil 't528 
GE:rDl1D 1)566 L 1317 132211 
Gt IOPTRA 0725 L 1680t 1706 2710 2846 3154 327l 3445 3484 l5B 362& 

3113 3dll 5ua 50J7 506£ 5J04 1121 7468 7483 7':>06 



Ll'/l'I ASM86 1.1 S'JU;~.:;f: BOOS.,tl6 ,. ~Ge l ',.: 

755 8 
GI: IOH!A 1C45 l J'JOc 521 'H' 5L 86 6416 7t. 50 
lJE IO JBA8 J (. 4 3 l 3!>02 5C7J ~215# 6405 6908 7728 
utlFCB 05EO l l43U 4003 4389 4H6 5761 7<.;? l) 
GHFCBO 0602 l 1436 1440# 
GHH81 0606 l 1442 144411 
utlHASH OL6li L 2931 2'J4l. 2948 29521: 3155 COPYRIGHT© 1981, 1982, 1983 
GEIHASHU fJE7D l 296,l 2'.165# 
Gtl HASH I Ot:B2 l 29681 29'H DIGIT Al RESEARCH 
Gt fHASH2 01:99 l 2'J70 2972 2976 29796 P.O. BOX 579 
Gt fHASHJ OEA4 l 2984 29il611 PACIFIC GROVE, CA 93950 Gt1HASH5 Oi.:02 l 30011,~ 3011 
GE I MOONUM 074B l 17 2Lll 1750 4704 

SER.# GEINAldS oco8 L 267Sll 2691 2162 2811 1321 
GtlNLXlSIZE 2968 l 7134 71 HH 
GtlS IZE 2955 L 712611 714l. 
GEJXfCB lAE 5 L 5 OO'tll 5082 5101 5118 6412 6425 61l46 6880 7664 7692 
Gtl XFCIH HFO l 5 019 502111 5170 6900 77~0 

GO BACK 005 L 116S 1168# 1196 1836 191J 
GUlRR OH A L 117.'..l IHO 1H5 ll'tU 
GS Pl 2A8f l 7326# 7334 
C.SI' 2 2A90 l 732711 73H 
GS1'3 2A94 L 732911 7J30 
GSP4 2A98 l 7326 7333# 
HASH 0848 v 2959 2963 2993 2994 30'58 3152 3153 3160 3165 3166 

8199N 
HASHL 084F v 2593 2932 29H 2950 3029 3017 3129 8200# 
HASHSl:G 08B6 v ?922 3024 3040 3150 3159 8JOH 
111 C.HEXJ 089E v 939 1502 4027 4110 4l0J 4l.66 4468 4666 4693 4 861 

4883 5680 5913 6260 6299 6331l 6361 6388 6618 6627 
6929 fl216fl 

INLPOCNT H29 l 744 55771 5624 7260 
INCRPOCNT 08F5 v 5644 7236 7l58 83471 
lNC.RRR 0400 l 977 1028# 6012 
HICRRRRET 040A L 1033 1035i 
INDEX 0568 l D2H 4418 4497 5743 
J:NOICU 28FA l 70601 7072 
lNUICl 2911 l 7066 7069# 
INt'O 0381 v 746 771 799 965 1019 6124 6170 6lll 664.:i 612l 

7168 7l.15 1231 82HI 
INfOfCd Oo3t: V 110 937 999 1020 1032 1314 1347 1372 1405 141) 

1435 1441 1447 1459 1460 1463 l 5 ns 1519 15 34 1620 
1622 1630 1641 1130 1736 1141 1762 2903 3192 3205 
3206 3460 3570 3607 3608 ]62tl 3'151 3683 3687 3716 
3841 3il62 387{> 3877 3883 U'H 1934 3936 4011 4057 
4061 4061 4073 4080 4095 4 099 4119 4139 4140 4145 
4181 4188 4217 H57 4471 H51 4690 4o96 4708 4H9 
4868 41la7 4900 5011 5017 5036 51J 58 5064 5104 5 lflii 
5249 5310 5318 5319 5326 5327 5832 5 'HO 59~1 60H 
60311 6050 6060 6061 6071 60.JZ 6341 635.1 6J57 6J71 
6385 6519 6560 6650 6657 6124 6921 1061 7068 7120 
7150 1485 75 36 7548 75'50 7:>61 7:>64 7588 7592 7~97 

7654 7661 7668 7702 7126 7141 8546 y 



...... ,.... ... - - - ~ .... ....... - lililililill· .... ..... .... ..... .... .... ...... ... 
CP/M AS1Ul6 1.1 SOURCE: bCOS.Ah6 pf, Cj L I <J .J 

Hill 0049 L 55..> 57H 
lNHl OOA2 L 2302 2b06/I 
lNIJ2 0009 l 2tl3~~ ?849 ?ti52 2ll66 
IN 1J23 oou l 28()!'> 2d40ff 
1N1 JCS OCAf L 2 :.7 0 2609~ 

!NJ.HAL 3 1)1:03 L 285 d 206411 2871 (,C "PI M - 8G:, z . 0 V· 
lNlflALllE 0050 L 217 J/I 4841 
lN!IJ.ALIH l O!lAO L 271'11 2737 2793 27911 COP¥H;GHT 0 1%1.1982, 1983 
HIHxt'C8 rnoc L 5030.1 6d'H1 7605 7697 DIGITAL RESE,,RCH 
1NllXFC80 lB 12 L 503411 761 fl 
lN 11 Xf (;BSE ARCli 1140 L H9..iM 6%9 69fl4 P. 0. BOX 579 
J.NJ. TXFCBSEAHlfl ll4f L B97N .3't1J 343tl PACIFIC GROVE, ... A 93950 
INIRNLOISKRESET 2270 l 6125/t 7027 

SER. # CC- - I 0 if IDt-LUStt oooc N 52..>ll 7.l60 7425 
J.OkEiW OOOA N !'>?U 11176 
IUSt:LOSK 0009 N 52 Of! 476't 
IUWR.Ilf 0003 u 52 U I &6 :J 
J"1PSl:JARtT 1791 L H64M 4469 
LOl.NT 088F v 2527 8403# 
LO I A6S IZ OOAA 

"' 
128# 

LtfllST 1225 L 3539# 3562 
Lll<FO 0910 v 14 7 739d 838U 
lOl.K 2087 L 590111 1L'l1 130l 
LOCKUI 20AA L 5918 5920# 
LOCKOJA 20BF l 5924 5926 59281 
LOl..1<016 2006 L 5933 594011 
LUl.KUlC 20El L 5939 5':14H 
LUCK02 2 l'tA L 5989 599U 
LUl.K02 A 20E7 L 594911 5955 5960 5962 
LO LKOJA 20FE l 5953 595ah 
LOCKOO 2101. l 5952 5963# 
LOCKU5 214F L 5990 5 99 3fl 
LOLK05A 211E l 5969 5970 591ll 
LOl:K06A Zl8f l 6022.11 60U 6031 6046 6053 6074 
LUCKU7A 21All l 6029 60321# 
LOl.K07B ZlCO l 60H 604711 
LOLK07C 2100 L 6049 605411 
LUCK OBA 22 I't L 6019 6025 607j# 
LOl.K09A 2236 l 6077 6087# 
LOCK.! 2164 L 600.H 601L 
LOCK4 217C L 5999 6001 6011 601H 
LUCKCNT OdfO v 83561 
LOl..Kt:KR lFAc L 577511 
LUCKt:RRl lfAf L 5172 5774 517'H 
lOl.KKAX DO 811 v 5990 8061111 
LULKROO( 0'.107 v 5Cl85 5493 5886 5941 5975 6020 8J66U 
LOCKSHl:LL 08F2 v 1154 5757 5760 834'1# 
LUCKSP Ollf 0 v 1157 5756 83421 
lOl.KUNLOCK Odf4 v 5923 5'.154 5968 5998 6076 11. '}6 7J01 3346.~ 
LUGFXS 0850 v 1826 82on 
LR cl 0800 " 1177 b91 3H5 3830 3948 412'J 4141 4161 't191 4209 

4415 4484 50lil 5.:124 516l 5 941 600il 659L 66'i4 6 &9'l 
7141 7388 8162# 



Lt' fH AS 1186 t.J S:JUR(.E: P,[)OS. !IJ6 t'AGt' l :1 1-t 

LR tT Hlff 10.\f L 184') l 'l 12 32%# 382~ 6J89 6tl:!ci 741).) 7?9S 7 6 8'-1 
LR t:T JHP 2070 L 746;,'i 747 3 1415 
LSJRtC 007f N 6411 4't 7 d 
MAKE UOE L 386dll 3'.179 415~ 6tl5tl 6883 16() 3 7693 
HllKtO 141B L 390U 3911/o HO<J 
HA l{f 00 2708 L 601'1 6&d4 68S'U 
HAKEOA 272) L 6792 6794 6796# ·-·~·--

IHli.t:l 142F L 39!)') 3910U coPn rnr ![I I98t insz. 1983 
11\IUl.[t. 27ttl L 6B'l 5 61l'l71# Dlu' T 11~ kt~L\HCH 
llAKt: 3A 280f L 6874 6iHb 61178 6910 691411 
HAKl:31l 2823 l 691 'J 6922/1 P. 0. B0X 579 
l'IAKEFLAG 0809 v 6273 653!> 6815 6828 6tl35 6925 iU27ii PACif iC GRu~'[, CA 93950 
/'IAKEXUO 2731 L 6802 6804# 
HAKEXOOl 2740 l 6610 6Jl2 681U SER. :;; 
iiAKEXOl 2755 L 6818 68221# 
HAKt:XOZ 275f L 6tl21 6821/i 
HAKEX025 2767 l 6ll3U 6836 
HllKEX03 2776 l 682" 68H 68 371 
HAKEXll4 279u L 6842 6d45 6848 6850 6853 685~/f 

HAKEXfCB 0813 " 3887 6882 7602 76'H 81671 
HAKE XX OZ 2843 L 6'H2 69Hll 
KA XALL 0880 v 2679 274L 3529 4 Jl9 4186 7339 83t:H 
HAXEXT OOlf N 70/I 140d 1427 3'J51 
HAXllOO OO~f N 71# 3963 
MtUlAtHAl'4Gt: OC80 l 1897 25821 
111: Ull<fLA(j OCOE v 4918 8075,f 
HI: ii 001)3 ... 3611 
iiER&EO D03 L 37 Ul# 3767 
IH:RGED 1325 l 3720 3741fl 
Hl:RGt:RR 1393 L 3746 3758 3822# 3846 
Hf:K&EZERO 12DA L 3691' 374'} 3151 
tWUNUK OOOt N 93' 1730 1136 3206 3320 3!141 3914 11) 5 !l 4095 4140 

'ti 4 5 4188 4457 4690 008 4733 5316 5319 5327 6560 
6921 

HOVE 04E2 l 997 122.ul 2434 36 30 5045 52.91 5136 6114 6 7 05 7 064 
1670 

MUVEARtCURO lf5E L 5732# I· 
Ht' iilf 041A l 691 811 818 900 912 l 044 105311 
l'IP MINT OOEO N 1201 
HRGRC 1 l36E L 3787 3797 3800I 
HR lJRC2 1370 L 3188 3198 38021 
HSlJSP8 OUAO v 616 8911 85 70# 
HULJCNI 08'H v 758 959 972 5 800 5934 6002 6019 6062 60115 d2SH 
14Ulf l01 038C L 960f 981 
HUUlO.c: 0389 L 976 97d# 
HUUNUH 0818 v 962 4263 4353 8171' 
HULTStC 0820 v 1091 4372 8171# 
HXOl~KEXl T 0333 L 910 91H' 
MXUISKUO OBH v 8549# 8562 
MXUI SK UP8 ()890 v 690 ll 10 85601 
NA MLEN OOOf N 7 411 3.'.10 342'.I 3899 6342 661)4 
Nt I 0001 N 371# 
tHlfCB Ol33 L 7'Hl 80011 



..... flllllllt ~ ~ -, ..... ~ ..... ~ -- -· ..... .... ..... ...... ..... ...... .... ..... 
' 

Cl'/11 ASMIJ6 1.1 SOURCE: tiOUS.~B6 pµ. C.c l i!:; 

f•UMX OilfC L 66l.l 67H 
IW1'6LOCK 17E6 l 4524 4530~ 
NU~t:lECT 1'12E l 48'h 4B'J6 .1 
NU!>t:U:CTO IA37 L 490 ,.5 60°>3 
Nll~ELE (.fl 1A41 L 491)., 4'JflH 
l\IU.)IH::ll 0109 L 75 ll 761 76H 

COPYR.GHI © 1981. IS82, 1983 lW!>Ht:Llt:RR 03[31 l 970 'J1H 
Notcru; 0133 L 700 7 0411 OIGlTi\l RESEAHCH 
NU It: RR 1608 l 4211 4ZIH 

P. 0. BC:X 579 N!11FCB33 01B9 L 751 75H 
NO JFLB36 OIC't l 752 754 751># PAClf IC GROvi, .A 93350 
NU 11100NU11 10!)6 I.. 3:121 H2H 
NUru.)t:RO 110 .. L H46 33'i2/I SER.# 
lliUUPOAH 1912 l 4689 470)1 
ltUWR.l JE 0716 L 166211 17ld 2579 36H 5086 509-) 5L6J 6419 
NJLOCJ 0804 v 6122 6136 6166 8 l't 8# 
hX fRt:C 0020 t• 'Hll 9d 1372 14.33 l't59 3<>~9 4080 6353 7067 7152 

7548 766'} 
Uf f 0000 ,. 491 
UH'SEJV OBC5 v 1252 831 H 
OLAl'JYl'E 0819 v 5961 5 966 6017 6456 6't91 6524 8 17 Lii 
ON ff ff fj 4cil! 
OPtN 1270 L 361211 4146 6323 6785 
OPtNl 1280 l 161511 6345 
Ol't:NCNJ OiiFC v 5697 5106 57 08 7l13 83551 
OPtNCOPY 1282 l 3611U 3996 
OPt:NtRR 14EB l 3964 3978 3981 40091 
01' 1::Nt- ILE 2398 L 6215 6LH 62 84# 
UPi:NFNO 080A v 81551 
OPl::NMllX 0088 v 5709 7214 8069# 
Ol'tNIW l't82 l 3954 396 7 # 
Ol'l::NRl 14A8 L 3975 391!9# 
0Pt:NR2 1480 l 3988 4002# 4039 
OPl::NR3 1404 l 3943 402311 
OPl:NR4 14f4 l 40211 4030 403!>1 
OP t:NRtl::l 1449 L 3921J# 4'tl 2 4483 
UPtNROOT 0905 v 5381 5458 5588 5610 5631 56'Hl 6099 6126 6153 6 'J?.6 

7234 8365.f 
01' tNU!>tRltRO 2400 L 6283 6339# 
OPtNVtC.:JOR 0088 v 5467 5679 80651 
Ol'l:NX ?'tl4 l 6324 6H6 63491 
OPtNXO 2451 I.. 6365 6370 6313 6HS 6379 6381 63911' 
OPtNXOO 2445 L 636() 638U 
Ol't:NXIJI 24nr L 646U 649'} 
01' l::NXO.t 24E6 L 6465.J 6825 7201 
OPl::Nll.03 24E6 L 6464 646 a~ 6936 
Ol'ENX03'4 24f0 l 6471# 7230 
0PtNX035 24f5 l 6470 64 7 411 
OPl:NX0'4 24FA l 6460 6"7711 
Ol'tNXOH 250A l 6479 6'984 It 
OPl::NX042 2526 L 6486 6498 649l# 
OPl::NX05 2544 L 6j00/I 6513 
0Pt.NX06 2549 l 5571 6481 649't 6503# 6512 6832 



CP/H A.S/4116 1.1 SOURCE: t\OOS.flil6 p:.~~t 1&6 

Ol't:llXOT 254!: L 64'}5 6~>1 OY 
UPl:NX08 255:i L M 7il 6483 6~02 6:)14* 
OP tNXO 9 2561 l 6517 6:i2U 
Ol'tNXO'JA 251i3 l 6~2 8-' 653.!. COPYR:GIH c'J 1931, 1982, 1983 
OPl:NXU'JB 2589 l 6523 6525 65 30 653H 
OPi:NXOA 2492 l 6404 6407 642H DIGITAL RESEARCH 
Ol'tNXOd 249C L 6413 6421.111 P. 0. BOX 579 
Ol'l:NXl 24tH l 6427 6430 6't34 643911 
OPtNX101 2408 L 6't5.; 6455 645811 PACIFIC GROVE, CA 93950 
Ul'l:NXlA 2480 l 64fJ2 6410 6417 6420 6422 6 441 f,t,4'1 ii () 'J 40 
OPtNXl 2597 l 6543# 6'H6 SER. # 
OPtllXJ\ 2't 26 l 635::> 635911 
PACKtOOCIH 08111 v 5336 5331 5672 5735 6112 7 l'l5 71% 82321# 
PQt;KSOCNT 1Cf 0 L 159:> 5HJ• 552'J 6104 6109 6441 66011 6!i l 'J 6'.135 
PAKJ\~tTERS~GMENT 092d v 7ld 772 795 1022 6641 67l0 34 l 't Ii 
PAR LG oaoc v 16 7 1011 6520 7740 8160• 
l'AHRH 03Fr l 987 102. '.) # 1046 
PARSAVt 03EA l 1006 1012' 7739 
PAkS1WtB 03£4 l 152 !OOH 6723 
l'Al<SAVU6 OJFB l 155 lOOd# 
PAlCH 2fl7 l 7877 7886# 
Ptit;!ICNf 0879 v 201 9 205 0 2095 2141 822711 
HHOO 0016 II 19911 1.54 ll 
PGNS 0020 N 204' 884 
PUAOOR 08"4 v 112 1547 55H 5594 5623 5638 5703 5866 5917 5 959 

6026 8 ... 85.~ 
l'OGNI 0890 v 142 151~ 1579 5!>79 5583 827 211 
PUCNfOK ouo l 142 74511 
PU LEN OG30 N 12311 
POSK 001.<'. N 194' 114 6259 6262 7167 7112 
Pt: I< ERR UR 0467 l 1122R 1921 
PtRHSG 0960 y 8427 843H 
PfGTLC 0080 I~ 24.!.# 699 'J09 1.lll 1215 
PFLAG 0006 N 19U 685 681 699 907 109 1211 1215 
PF IE:MPKEtP 0200 N 244# 685 687 906 
l'IHPISK 08C8 v 2085 22.45 2::l60 4246 4585 7429 831911 
PH'fOFf 0870 v 2065 2150 2363 H38 8219# 
PHYSHF 08C7 v 1254 4370 4782 83181 
Pl AS TB LB A OiH7 y 20ltl 2051 21'44 8l261 
PNAMt. 0008 N 192' 1.187 
PNAMSTZ 0008 N 1161 117 
l'RHB 0A50 v 860 84%11 
PKfCI> l 0A65 v 866 841l8# 
PIH'X OA48 v 878 IHSU 
PRFXl OA5A v 843 8485# 
PR TERM IEH L 653 5586M 
PRHRIU 1E3A L 5590!1 5596 5599 
l'RJERH2 H51 l 5593 5600# 
PK VPOS 08F9 v 53q3 5416 5't50 5491 5505 5659 6496 8352/JI 
PUOA 0010 N 193# 1056 
PUScR 0013 N 195# 779't 1198 7805 7809 
PWtRROR lB98 l 50')411 6437 6854 7616 1701 
l'W/llOOE 0800 v 507 0 5075 5084 5091> 6432 635.<'. 68')11 6911 17 22 11:H 

-



.... ~ - ..... ...... .... -- ....... ....... - ....... ..... ..... ....... ...... ,..... ....... - ... 
CPI 11 ASl'l86 J. I 50URCE: HfJ05.Ad6 r· r :, t 1 '.i 7 

B33H 
1.JO!RfCIH 1C6c l 'i244' 52 64 6403 6841 6tl77 
(,jt-KEl:I' 0002 jj 3024 8551 
QF- llX 0001 N JOO# es51 
QNi.HSll 0 0 0 B I< 11 71/ 
IJSIA/>11' 1C84 l 5259# 6544 6918 
QSJAltPl 1CB9 L 5l.6611 531.J 
RANCLOSE 15 7E L 4098 4104 4124# 
RANDOP 2 osc: l 5883 5885~ 
RAt.RtL 0021 N 9dll 9'}9 103<'. 4057 4 061 4 O& I 4 ')7.:) 4149 5il3;: 'i 930 

59H 6031 60 38 6050 6060 6061 61)71 r,oaz 6519 712() 
COPYR;GIH o 1981. 1982, 1983 7155 7156 

RH LOK IL37 L 3536 3541 355011 DIGITAL RESE/1HCH 
RBLOKO 1241 L 3!'30 3560# 

P. 0. B·:~1 X 573 Rl UIJN f 0913'V 1445 1462 42 lll 4286 4H2 4651 5746 BBB;; 
RD HlJt-t- 07F 1 l 10 74# 2L75 4442 PACIFIC GROV£, ..,A 93350 
kOOIR OBF7 l 248U 2543 6671> 
RODtR2 OC54 l 2538 25411 SER. :;; 
KOU IRt-lAG 0810 v 2'381 2536 3124 HOIJ 4 904 616H 
ROJ.R OC27 L 24 7't 251U 4958 
Rt"DOt6lOCK 0;15 E: l 2284N 4439 
REAODik OBE7 l 2472/t 2791 2831 3252 
RtlCNf OOOf N 941 941 H3S H41 H60 1463 3651 3683 3681 3184 

3785 4217 46 96 7128 H70 7:> 50 7564 
Rl:LORDOK 174i" l 4394 441711 
Kl: CURO OK 1 Jl5B l 4424 4430, 
KtCUROOK2 ll7't l 4431 444311 
RHSIZ 0080 H 65# 66 6102 
RE LOt. 0821 v l IJ5J 1904 247S 2!>45 259l. 4 'l6 0 tll7;Jlt 
Rtl'IOVtOR1 Vt 1081 L 2183 5411# 6171 
Rt 110VtURI Vt.1 1086 l 546il 54761 
RE llOVELOlK l 1DA6 l 54951 5501 550J 
RtfolDVtlOCK2 1069 l 5498 5.504' 
Kti10VELOlKS 1095 l 54851 5597 5616 5646 5927 6630 
RErtArlO 288E l 69961 7004 7009 
kt NA Ht 284C l 695L9 
kl:POIHtRR 04C6 l 1148 1191l' 
Rt\IUIRtDTAtllt: OBDF v 596'> 5967 83311 
RI: SEI.. Oil Of v 797 930 4 BB~ 816J# 
ktSEll:CT 19Fl l 925 4865# 
RtStltCTO lAl 2 l 4879 4882# 
REHLECT l Ulil l 4863 4ti851 
1<ts1:ucrx l 9E7 l 4858~ 6663 6171 7044 H56 7'>87 764'.J 1676 
Rt St I 37 2986 l 6216 1164# 
RESETHX 2989 l 2599 6222 7169/J 
i{tStfALL 2330 L 6?l:i 62ld# 
Rl:StfCHECKSUMFCB 06fl1 l 1625# 6297 639~ 6616 6714 6 Ttl ti 6fl61 
ltESEJRR 03CE l 9'l0~ 6010 6014 
KtSrLJKtOIRfCll 1170 l 34£6# 6414 6440 6906 
kt:STORtRC llfD l 36.., IJ.f 3857 4037 021 
RtSTORtRll 1209 l 3685 3683• 
Hl:llO 0l:2A l 2d96 289'1# 2906 2923 292S 
RETH 12BA l 3616 3664.f 3668 3673 



Ct' /It ASMll6 1.1 SOUl<C[: ll'J OS. 4 <16 r l.Ct l tl rl 

Rtl12 l lE't L 369d 370~t 3711 
RE 113 J 3fi! L 383tl JU4 j Ji.i85~ JO Rd 
Rt fl 3A 1618 L 4zo .. 4206 422t# 
REJlJH 1721 L H6.2 437H' 
tl.ET19 1947 L 4741 II 'i75 0 
Rt ll 9A 19( j I. 482'1!1 4<i3<J COPYRiGUT © 1981.1982, 1983 
RE rzo 1AC9 L 4920 4 '}51 4976# DIGIT Al RESEAnCH 
Rt J20A 18Bf L 5092 5093 51111 5117 5119 5137 
RtlllA 1C60 L 5l20 52H 5i4U 5£55 5.265 5~'!3 52'l!> j 314 5jJ7 P. 0. BOX 579 
RE:J~O 23Eil l 632911 6311 6352 PACIFIC GROVE, CA 93950 
Rt 132 241\C L 6'tl 5 6"421 
Rtll4 250~ L 6536 6545 659U 6599 SER# 
Rt: T35 2668 L 669!) 6707' 6111 
RtJ36 ?.7A9 L 68661 6907 
RE 131 2<J2d L 7054 703jf 7091 710 
RETltl 2986 L 7181 71891 7201 
RtI39 20ll L 76'\8 7686# 7696 1121 7130. 
RE 14 199A L H68 4795f 
Rt J41 0638 L 1461 1464' 
Rt:l't2 0681: L 15311• 155't 1569 1574 
RE 145 06FA l 1607 16H 1623# 1629 
Rtl411 Zil45 l H3U H50 
Rt:r5 0131 L 1702j 1113 1719 
RE J6 0797 L 18081 18H 1825 11155 
Rt 17 OCBl L 2561 2518 2580 2605 2612' 
Rt: 171 DCC9 l 2540 2546 265DI 
REHA 0878 l 19'15 1959¥ 1966 
Rl:l8 0178 L 1168 1782* 
REJ8A OCFA L 27014' 211 a 
RE rao OEEZ L 30111 3025 3028 3030 JOH 
Rtl8t Of51 l 3073 3076 307811 
Rt J8f OFOZ L 3119 3123 3.131 3137 3l't5# 3151 318<' 
RU9 1137 L 13181 H09 
Rt:l9A 1157 L 3't041 H4.3 
Rt: J01 OUE6 L 2't691 2H6 
REIERRO 0268 L 821 8?4' 
Rtlt:RRI 029f l 8"4 8't8.J 851 
Rt: JEltR2 02A7 L 6.\ <j as.a 
Rl:JtRR3 0200 l 864 87H 
RtRl 1E33 L 5555 5567 5580 
REJLZ lf54 L 5602' 5608 5615 5637 5656 
Rt:ll25 lOBE L 5490 55061 5530 
REIU lfH L 5710, 
Rt:rU lf57 L .57251 
RtJL6 lFAf l 5763 5769 577U 
RE rl7 Z06li L 581!1 569111 591.\ 
Rl:JU Z2A3 l 609't 6101 6121 6139* 
RtlHON IHOC L 763 7661 
RE IMONl 0356 L 932 9351 
Rt:IMON3 0371 I. 940 943' 
RH MON.\ 0374 L 942 945j 
RE IMON5 OHr L 931 9501 
RtlMON6 Olf3 l 168 11'tl 



..... ..... _...... .... .... - l!illiiiiie ..... ~ ...... lliillli*ll ..... ....... ~ ........ ....... ..... - ...... 
t;I' .I fl AS/486 1. 1 StJU.lCf.: fJGi.JS.~d6 p ~ ,;t t.l •; 

RElHONX 023t l 7'n 808# 
RtlMONXl 0 ;)l 7 l 694 'JOH 
Rt I MONXIA OJJ6 l !l 1" )fl 1# 
RI: PIONXA 021J. l 703 190# 
Rl:ISt:ltCT 1994 l HB& 4791# 
ltEIUkNNOIOK 2DU l 1611 7819 76 Zi.11 
RI: IURNSEG 0920 v 720 180 1014 1079 8'tl5N 
RHiHJ rsr 1211 l 3521:11/ 1541 3549 
KLUG 0800 v 1572 2594 4!.I 50 6146 6L30 71 H H4td 
KLR 0068 v 684 698 904 l 05; 1210 l'J 75 2J41J 2079 2122 2163 

2 3:?0 f251J 7771 7802 8ll59J 
Kiii- 0900 v 397b 4032 4284 4 316 4342 4164 4j!Jt) 4452 58% 1 J,JI ~ 
KUOl:RKOR 0466 l 1127# 1720 1923 
ROOMSG 0969 v 8427 8435.~ 
IWDSK 0806 v 1666 6148 6226 7030 1111 77'!4 fl 152 # 
KUH RR UR 046F l 113LM 1714 
RUflll: 0009 N BlJf 1699 
IWfMSG 0978 v 8427 843fU COPYf?;GHT 6 1931. 1982, 1983 
kO OT llC liA 0813 v 2006 2140 Zl5J 82211 DIGiTAL RESEARCH 
RUlEST 0130 l 1693f 1712 63H 
RUIR OCOJ l 2664// 3556 P. 0. BCX 579 
RStEK 14FC l 4048# 5759 7096 7112 7285 7461 PACIFIC GROVE, ... A 93350 
kSd:K2 1570 l 4109 4111 Hl't 4118# 
RSl:EK3 158C l 4086 4088 41321 SER.# 
kTM 0002 N 366.f 481 482 
RINPhYO 0494 l 1156 11601 
RTNPHYI 049f l 1164 1166• 
RI Nl'hYtRkS 0485 l 11501 120/ 1211 
RWfXS 0860 v ltl.3& f!lOJ# 
kWXIOSlF 0435 l 1082' IIHO 1877 
HXFCB2 2Cff l 7652 76631 
SJIVEDCNTPOS 101C l 3184" 3.:J5 0 .H69 7451 
SAVEOCNTPOSl 1015 l 31791' 3278 329~ 
SAVEfCB 0864 v 5059 511)7 85471 
S AV Er IRS lD!..1-H 2B4d l 7447' 7498 7528 
SAVf:MOO OllDC v 39H 401l 8330# 
SAVERR 0303 l 755 99H 
SAVERKl 0308 l 9'>2 996# 
SAVEil.KL U3DO l 99..! '195 998# 
SAYE SP 0336 v 921 1169 85401 
SA Vt:Xt-CB 0808 v 3279 1290 3365 83291 
SCANJ 0030 l 2141 27461 
SCFXS 086A v 1842 821H 
SCND1'10 0004 l 271411 2750 
SC NOii 1 0027 l. 2726 273H 
SCNOM2 01.)2f l 2732 2739' 
SCt.011.11 OCFll l 2703 .. 2755 2167 2863 
scrmMAOA OD 17 l 2717 212211 
SC NO MAB OO't2 l 275-U 3510 7503 7569 
SC NOHH 0047 l 2759# 38Ia 
SOt;NJ 0909 v 1581 3173 3175 3H2 3J35 3<;71 4136 5 J;)5 5523 6 093 

6093 6274 6286 6559 6182 6<117 6931 6934 8370# 
SDCNTO 0908 v 31,,. 6319 83711 



Cl'IM ASHH6 1. l SOURCE: r:oos. Atl6 F ~i.)t:. l <J[; 

SOLO 2C72 l 7~'H 7:>'-J 4 75%/t 
sou 2C9o l 761) 1 7n t O/i 
SOL2 ?C30 l 76',h!; 771 tl 
sou 2CC9 L 6'jQj 1(, 30 76331 7709 
Sf ARLH 1045 l 3211 3i! 1N 6681 7590 7600 
:)ti.RCHl 1048 l 3222' 6971 COPYR;GHT (('.) 1981. 1982, 1983 
St ARCH1NA'11: 1037 L 3202~ 5.321 76H 7724 
SEARCHA 088] \/ 3193 3259 34H 6124 6'J7L tl~4 2 f1 DIGiTAL HESEAHCH 
SI: ARCH A BA St 0880 v 6642 6 7 J 5 6719 8260# P. 0. BOX 579 
SI: ARCHAOF SI 0881! v 6644 6716 6721 8259N 
:iE ARI.HEX r 1043 l 321 Jll 3442 H79 5 015 6986 7053 71L4 7474 7684 PACIFIC GROVE, CA 93950 
Sl:ARCHFIH l OA9 l 3249 3255 3269 3293# 
SEARCHHO Of 06 l 3U34 31.l 36# SER# 
SEARl.HH2 Of 2't l 3050 3L56:f 3068 
St:ARCHHJ 01-'39 l 30661 3095 3089 3091 3097 3099 ~102 3107 3111 
St: 1&RCHH4 Of52 l 3063 30801 
Sl:ARLHH41 Of61 l 3083 3087' 
Sl:ARCHH4L Of7C l 3086 3100# 
St:ARCHHH Of 82 L 3U95 3103# 
St: ARLHd45 OF8D l 3105 310')1 
Sf ARCHH5 Of93 l 3065 3103 3112# 
St: ARCHH7 OF% l 3064 3090 312811 
SI: ARCHH8 OFCS L 31 J3 3135# 
SEARl.HHA~H DH3 L 3020# 324ll 
~I: ARC Hi 1023 l 3190# 3221 3't 30 31l80 6343 61>1l~ 

St ARCH II 102A L 11951 3417 6976 
SE ARl.HL 088A v 3026 Jl97 3273 6684 8255' 
StARCHLISTU I() OA L 5381 5385 539U 
SEARCHlliSf IDOl l 5383* 5683 
SE 1.RLHLOtJP l OB 8 l 3283 3286 3302# 3362 
St: ARCHN 1048 l 32271' 328'1 3351 3371 3418 3431 3474 3'>13 3881 63'*4 

6686 7003 7071 7140 7512 
StARCHNI 1058 L 3237 324U 
Sl:ARCHNAME 103F L 1585 320811 36H HtO 3974 5071 6ii8'i 
Sl:hRCHNEXT 1079 l 3263 327U 
St:ARCtlfoiJMP 1128 L 3H4 H49 3368 33701 33fl2 3384 
SE ARCHl-illS I 1006 L 5JB 1# 5497 5551 5592 5615 5636 5701 '> 6 I 9 5980 6107 

6151 6't99 6!>30 
SEARCHNM 1138 l 3326 338011 
SE ARI.HOK JlOF l 3291 3310 HH 3327 B5B# B'H 
St AltCHOll sr lCFC l 1597 2186 5379# 5530 5553 5666 6460 6603 6821 7378 

7405 7517 
St: ARCHUSt:R 0 0812 v 3357 3383 6316 6326 8166# 
SE CfOR Oll70 v 1095 1256 n30 2340 8234fl 
StCTPf 08fl8 v 1251 4779 4783 B 3091 8321 
Sl:l:K 04F4 l 1246# 2266 H41 4615 4638 
SH KERR 15[ 1 l 4078 4131 4189# 
SH KOK 15CD l 4150 4170~ 

St:tKOKl 150] l : 41 oz H23 41801 
SELO 19Ctl L 4BB 41J 36# 
St: LO SK 087f v 71:.> 1203 19 02 41l21 4825 4895 't966 6254 7024 1031 

8238# 
SELE Cf 19C4 l 482 7 483111 

,-m, ...... ...... ...... ...... ....... .... ...... ....... ..... ..... [llilli ~ ...... ........ ·~u· 
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Cl'.111 ASMll6 1.1 S )URf.E: f!DO'i • .\ti6 i' ~ G'. I '11 

SELECTO l 'JC 8 L 4iJLl 4:i2J 4ilJ4# 
StlECT2 19f.6 L 4649 4tl5 211 
StltCJOISK 1953 L 4754/i 4 l:l 11 
SELERKOR 047J L J 13U 4J3S 
StLHSG 0987 v 8427 844lii 
StJAl 04CO l 1192 11 <J4' 
SE IALLOCIHT OCCA l ~652t 2745 
St IAHT 0484 L llBoY 290il 4465 5096 6467 6473 6.'..0l:l 6576 6::.llfl 
St ICOISK 070A L 164 j .~ 2595 4o44 41)51 6167 
St ICOI::iKl 070t l 165U 7032 
St I COK 0798 l Hll o• 286 5 3911 5032 
St TC11K SUHFC8 06EC l 934 161611 COPYR f:HT :;:i 1981. 1982. 1983 
::it IOATA OCH l 2511311 4440 4637 
St lOCNJ 0783 l l 789M 3410 3428 3975 6337 DIG1 f AL RESE1,RCH 
SE JENOOIR 077C l 1 78'tft 2523 2788 2832 3l23 3n:; 4'15't 6282 P. 0. BOX 573 
SHFCl 06H l 1455 145H PACIFIC GROVE, ... A 93350 SE IFC8 0619 l 145 111 2.l!lU H4't 4711 
SHFWF 0750 l 114'-JI fo20 3816 3823 3925 SER.# St JHASH 0£38 l 291 u 3198 
SEJHASHl Qi:4E L 292 •} 29 311# 
StJHASH15 OE5C l 2940 294H 
St IHASH2 OE66 l 2927 2949# 
SEILRET 041\E l 1175# 1612 1171 2880 HOO 4 006 411!3 4.:14 4538 5Jj0 

5905 5919 5956 5992 7641 7667 
SHLRtrl 0 4'\C l 117211 4021 4034 H17 H47 5 7tlLI 
SE ll'W 1..; 13 l 5178# 6904 7632 
StJPWO ) c) 9 L 5lflH 7745 
SE: I PWI IC J8 l 518U 5199 
St Tl'Wl 1C28 l 5Hl 5193 5195# 
St:IPWJ IC 35 L 5LOl 5LOJ# 
SHPW4 1C3& l 5206# 5211 
StlRl. 12A5 l 1439 3645# 3860 3866 4038 41'.'2 
::it I RCl UB8 L<' 3657 366211 
StJRC2 12Ril L' 365't 3666# 
StJRC3 12e.= l 3669# 31'}') 7554 7557 
Sl::IROFLAG 0900 v 612j 6150 702:1 8358# 
Stl SHE 2972 l 7125 7143# 
St JUSRCODI:: 20CA l· 7793 1796fl 7804 7807' 
SHELL OJBO l 16L 95Jll 
SHUL03 0 3C5 l 974 9841 
SHtll04 03C9 l 971 986# 
SHELlRR 0926 v 1000 8409# 
SHtLLS.l 0924 v 95 7 964 8't08N 
SlNGLE 0912 v 1316 I 385 2725 3719 4552 479) 7532 63136# 
SI'S AVE Oa3A v 107 786 80<J811 85421 
SKCHll 1FE4 l 5820 5823# 
SR CHLZA 201C l 5&44 5848# 
SKl.Hl3 2020 l 5842 5851# 
SRC.HLJA 2021.l l 5d55 5il5iU 
SRCHL4 2020 l 5847 5851i 5851 586H 
SRl.HL6 204A l 5870 5871" 
SKC.Hl7 204C l 5867 587l 5&75# 
SRC.HllSTl lOOE l 54108 5431 



CP/M ASM66 l.1 S OURCc: cDOS.Ad6 Pt:. 1~t ) IJ I 

SRLHLIST2 1017 l 541 l 5415.4 
SRLHllH3 1043 l 5'tH1 54H 
SKLHLIST't 1049 l 5420 543'l# 
SKCHllST5 104R L 5416 542l 543't 54"0# 
SRCtllllSJ If DA l 58118# 58?9 583(> 5 tlltl 588'~ 5 ')~ u 60n 
SS SREG v 706 708 185 
SSSAvt: Od38 v 706 785 8097" 8541# COPYR·GHT@ 1981, 1982, 1983 
SJAMPI IC96 L 5273* 6546 7609 
S JAMP l 1C9A l 5L18i# 5J2J 6920 76H DlGilAL flESE,~RCH 
SIAHP3 1C9C l 5276 5282il P. 0. BOX 579 
SJAMP4 1CA3 L 5l8'H 530d 
s JAlll' 5 ICB9 L 5300.f 7608 76 lL PACIFiC GROVE, CA 93950 
SI HLRt f 2921 l 7016 708111 SER.:;;: 
SUP 0001 N 36511 
SUl'EKVISOR 0008 v 55111 1057 
SUI' HOO 0000 v 805 Of 
SW i<P lOOA I.: 3171' 3239 3386 6096 6103 £, 105 6JH 
SYUWNl:R 0002 N 3 46 .• 
sno11J 0006 v 5566 71ll.I 803J 
SYSF!L 000.< u 89# 6385 
ltSTOIRl 0071i l 21fl9# <'795 
IESJOlltCS OCA8 L ?574 261l:i# 
ltSJUJSKH~ l'.il:9 L H'Hf 4401 H25 4505 5771 
TE: HOISKf-CtH 15FA L 4208# 4691i 
TES Tri-ff 0718 L 1763 177911 
TtSJLOCK 2040 L 4433 4't9l 587i!M 
TtSTLOCKl 2064 l 5888# 51197 5901 
rtSTLOCK2 206C L 5sqo 58931 
ltS lLOCLi 2081 i.. 5815 5902# 
ltSTVt:CTUR 011A L 1573 1668# 1895 2780 41107 
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