So program-
miert man
einen Floppy-
Controller

Es gibt unter CP/IM fiir den Zugriff auf
Disketten verschiedene Programmier-
techniken. Der einfachste Weg fiihrt
iiber eine hoéhere Programmierspra-
che, der schneliste und komplizierte-
ste iiber die direkte Programmierung
des Fioppy-Controliers.

Ein groBer Teil des CP/M-Betriebssystems befaBt sich aus-
schiieBlich mit der Steuerung und Kontrolle der angeschlosse-
nen Diskettenstationen. Die hardwareabhéngigen Teile des
Betriebssystems sindim BIOS (Basic Input Output System) ab-
gelegt und werden vom BDOS verarbeitet. Man kann aber
auch noch tiefer gehen und den Floppy-Controller direkt an-
steuern. Dasist zwar miteiner Menge Arbeit verbunden und ei-
ne genaue Kenntnis der Hardware des Computers ist Voraus-
setzung. Das Programm »MON.COM« wurde auf einem ITT
3030 entwickelt, der mit einem SY 1791 Floppy-Controller
ausgerustet ist. Man muB den Assembler-Source-Code mit ei-
nem Editor (EDCOM oder Wordstar) erfassen. AnschlieBend
kann das Source-File mit ASM.COM (gehort zum Lieferumfang
von CP/M) assembliert und mit LOAD.COM gelinkt werden.
MON.COM ist ein Full-Screen-Disk-Editor mit Cursor-Steue-
rung und Hardcopy-Funktion. Eine Ubertragung auf andere
CP/M-Systeme ist nur bei der Verwendung des gleichen
Floppy-Controliers moglich. Die Portadressen des Floppy-
Controllers sind dann entsprechend zu modifizieren. ITT
3030-Besitzer, denen das Eintippen zu mihsam ist, kénnen
sich an den Autor wenden (Tel. 081 61/8 39 41).(G. Biebl/bo)

org 186h

Jmp start

bdos: equ 8% ;bdos entry point
conin: equ @1 jconsole input function
conout: equ 82 sconsole output function
Istout: equ 05 sist output function
print: equ 89 jprint string function
cr: equ 8ah scarriage return character
T4: equ Bah jline feed character
B2 equ 8ch jform feed character
e%C equ tbh jescape character

haome : db esc,1lh,“$" shome cursor function
Teft: equ 88 jcursor left

right: db esc,lah,"$" jcursor right

up: db esc,ich,*$" jcursor up

bell: equ 67 jsound output

invon: db esc,28h,°$" jinverse screen on
invoff: db esc,18h,°$" jinverse screen off
pos: db esc,iéh iposition cursor

line ds 1

cot ds 1

del im: db "¢°

teackhi ds 1 jtrack counter, hi
trackio gs 1 jtrack counter, low
trackbrte ds 1 jtrack counter, hex
secthi ds 1 jsector counter, hi
sectic ds 1 isector counter, low

sectbyte
sides
selbyte:
art:
drivebyte:
brtehi:
brtelo:
brtehex:
rescol:
resline:
mess8:
messi:
mess2:
mess3:
mess4:
messS:
messé:
mess?7:
mess8:
mess?:
messa:
messb:
messc:
messd:
cardcom:
cardstat:
fdccom:
fdcstat:
datareg:
trackreg:
sectreg:
restore:
busy:
select:
load:
hid:
seek:
seekerr:
drq:
datalost:
readsec:
readsel:
wrsecl:
wrsecz:
intreq:
ready:
writeprot:
retry:
secbuf:
xtim:

start:

screens:

sidesel:

side@:
sideab:

selloop:

ask:

ds | jsector counter, hex
ds 1 jside flag
ds 1
ds 1
ds 1
ds 1
ds 1
ds 1
ds 1
ds 1
db esc,16h,24,81,esc,18h, "
db esc,ilh,” Laufwerk: ¢°
db esc,i16h,1,24,° Spur: &°
db esc,1é6h,1,33, Sektor: $°
db esc,16h,24,81,bell," Laufwerk schreibbereit ! t
db esc,16h,24,81,bell,” Laufwerk lesebereit ! $*
db esc,16h,24,81,bell," Schreibfehler aufgetreten ' &°
db esc,16h,24,81,bell," Lesefehler aufgetreten ! L
db ff,esc,16h,12,28, **% Disk Editor CP/M 2.2 =#x ¢°
db esc,16h,24,81,beil," Spur nicht gefunden ! $
db esc,16h,24,081,bell,” Sektor nicht gefunden ! t
db esc,ish,24,81,bel)l,” Laufwerk nicht bereit ! €
db esc,16h,24,81,bell," Laufwerk schreibgeschiutzt ! $°
db esc,16h,1,14, Seite: $-
equ 54h ;fdc card control register
equ cardcom ;fdc card status register
equ 568h ;fdc comand register
equ fdccom ;¥dc status register
equ S53h ;fdc data register
equ Sih sfdc track register
equ S52h ;fdc sector register
equ 88BB11IBED jrestore comand fdc
equ 68680888E1D jdrive busy statue
equ 8e661188€0 jmotor on, door lock
equ QeeR188ED shead load comand
equ 8819ee8EDb jhead loaded status
equ @8E51168b ;seek track comana
equ éeelssEeDb ;seek error status
egqu 80BBBB18D jdata requested status
equ B8BBE166D jdata lost status
equ 18888116b jread sector comand
equ 18681i1eb jread sector, side =
equ 16186118b jwrite sector side=8
equ 18181116éb swrite sector, side=1
egqu 8198688680 jinterrupt requestsd
equ 868111885 jdrive 1-3 ready
equ 88eBEe18b ;disk write protected
equ 7é 3% of retrys
ds 186h jbuffer for sector read
db "$*

H

1xi d,mess8
call prtmess
call get

mvi e, ¥

call put

mvi 3,8

sta art

Ixi d,messi
call primess
call get

cpi esc

Jjz ausgang
call capitals
Jjc screen

sui 468h

sta drivebyte
rec

rrc

xri 8c8h

ori select
sta selbyte
call askside
Jc screen

ida side

cpt @

Jjz side8

1da selbyte
or: @geesieeb
Jjmp sideab
1da selbrte
out cardcom
mvi b,busy

in fdcstat
ana b

Jnz selloop
in cardstat
mov C,a

ani ready

cz drivetault
Jc screen
call tracke
Ixi d,mess®
call prtmess
ana a

mov a,c

ani writeprot
cnz protect
call track®
call asktrack

Jc sidesel

ixi h,trackhi . e
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retour:

asK track:

tr2left:
track:

trackok:

track2:

wor gok @

trtest:

aliok:

escask:

H
ausgang:

H
prtmess:

i
capitals:

false:
cap:

cap2:

dezhex:

call asksect
Jc ask

Ixi h,secthi
call dezhex
Ixi d,messS
call prtmess
call get

cpi esc

jz retour
call lesen
call buffread
call edit
Jmp screen

Ixi d,mess2
call primess
ana a

call get

cpi esc

jz escask
cpi 38h

iz trackok
Jinc trackok
Jjmp asktrack
cpi 37h

Jnc asktrack
sta trackhi
call get

cpi left

Jz tr2left
cpi 38h

Jz wor dok
Jnc wordok
wioe,left
call put

Jjmp track2
mov e,a

Ixi h,trackhi
mov a,m

mov a,e

cpi 3%h

Jz allok

Jc allok

mvi e,left
call put

Jmp trackz
sta tracklo
ana a

ret

stc

ret

mui e,ff
call put
mvi c,8
call bdos

push psw
push b
push d
push h

mvi c,print
call bdos

ana a
cpi AT
Jz cap
Jinc cap
stc

Jmp cap2
cpi “C°
Jinc false
ana a
ret

a,m
ani 00081111Db
mov ®,a

inx b

a,m
ani 9888111:1b

H
posi t:
trackseek:

testpos:

trackret:
trackfehi:

i
trackmeld:

H
drivefault:

’
protect:

H
asksect:

seZleft:
sectcheck:

sectok:

sect2:

brteok:

sctest:

letztsec:
sectab:
escsect:

3
prthex:

prtnbi:

I

SIITONNONNTS

Ixi h,trackbyte

mvi e,retry
mov 2,m

mov C,a

out datareg
mvi b,busy
mvi a,seek
dcr e

Jjz trackfehl
out fdccom
in fdcstat
mov C,a

ana b

Jz testpos
MmOV a,c

cpi seekerr
Jz trackseek
ana a

ret

stc

Jmp trackret

1xi d,mess?
call prtmess
ret

Ixi d,messb
call prtmess
stc
ret

Ixi d,messc
call prtmess
stc

ret

Txi d,mess3
call prtmess
ana a

call get
cpi esc

Jjz escsect
cpi 38h

Jjz sectok
Jnc sectok
Jjmp asksect
cpi 32h

Jnc asksect
sta secthi
cali get
cpi left

Jjz selleft
cpi 38h

Jjz byteok
Jinc byteok
mvi e,left
call put
Jjmp sect2
mov e,

Ixi h,secthi
mov a,m

cpi 31h

Jjz letztsec
mov a,e

cpi 3ah

Jjc sectab
owi e,left
call put
Jjmp sect2
mov a,e

cpi 37h

Jjmp sctest
sta sectio
ana a

ret

stc

ret

call prtnb)
pop psw

ani @eeei1iib
ori 38h

cpi 3ah

Jc sm)

adi 87

nov e,a
1da art

cpi 1

Jjnz prx

prxs
prend:

13
Tesen:

readc:
readout:
loopt:

check:

read:

fertig:

H
record:

H
nochmal:

3
buffread:

carriage:

bufflicop:

umbruch:

store:

buffend:

'
asciis

ascan:

asciiread:

schirm:

call st
Jmp prend
call put
ret

Ixi h,sectbyte
mov a,m

Ixi h,secbuf
mvi b,drq

mvi c,busy

mvi d,seekerr
out sectreg

lda side
cpi 8
Jz readc

mvi a,readsel
Jmp readout

mvi a,readsec
out fdccom
in fdcstat
mov e,z
ana b

Jnz read
mou a,e
ana d

Jjnz record
Jmp loopl
in fdcstat
mov e,a
ana ¢

Jz fertig
mov a,e
ana b

Jjz check
in datareg
mov m,a
inx h

Jmp check
ret

in cardstat
cpi intreqg
Jjz nochmal
Ixi d,messa
call prtmess
Jap fertig

in fdcstat

Jnz nochmal
imp lesen

Ixi h,secbutf
mvi b,88h
mvi a,3dh
sta line
mvi a,8ih
sta col

I1xi d,pos
call prtmess
mov a,m

decr b

Jz buffend
call prthex
inx h

lda col

adi 63

sta col

cpi 31h

jz umbruch
Jjc buffloop
muvi e 28h
call put
call ascii
1da tine
inr a

sta line
Jmp carriage
mov a,m
call prthex
inx h

mvi e,28h
call put

call ascii
ret

push b
push h
push d
mvi a,1é
dcx h

der a

Jnz ascan
mvi c,8
mov a,m
cpi * *
Jc weiter
cpi @7FH
Jnc weiter
mov e,a
1da art
cpi 1§

inz schirm
call Ist
Jjmp next
call put
Jjmp next

weiter:

schirm2:
next:

asciiend:

§
track@:

tr8ioop:

H
askside:

seite:

sideok:

escside:

3
hardcopy:

hardnext:

hardasc:

Listing zum Programm
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mvi e, ."
lda art

cpi 1

Jjnz schirm2
call iIst
Jjmp next
call put
inx h

inr ¢

ana a

mov a,c

cpi 16

Jjz asciiend
Jjmp asciiread
pop d

pop h

pop b

ret

mvi a,restore
out fdccom

in trackreg
cpi @

Jinz tracke
ret

I1xi d,messd
call prtmess
ana a

call get

cpi esc

iz escside
cpi 38h

Jjz sideok
Jnc sideok
Jmp askside
cpi 32h

inc askside
ani 60881111b
sta side

ana a

ret

stc

ret

mvi a,l

sta art

Ixi h,messi+Z
call string
lda drivebyte
adi 48h

moyv €,a

call Ist

mvi e,28h
call l1st

Ixi h,mess2+4
call string
1da trackbyte
call prthex
mi e,26h
call lIst

Ixi h,mess3+4
call string
1da sectbyte
call prthex
i e,cr
call lIst

moi e,lf
call l1st
call 1Ist

Ixi h,secbuf
mvi e,cr
call lst

mvi c,8

mvi b,0

mov a,m

call prthex
inx h

inr c

ana a

mov a,c

cpi 16

Jz hardasc
mvi e,28h
call 1Ist

Jmp hardnext
mvi e,20h
call 1Ist

i c,8

call ascii
mvi e,cr
call 1Ist

mvi e,l1f
call Ist

inr b

ana a

mov a,b

cpl

Jnz hardnext
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hardend:

i
Tst:

H
string:

strend:
H
edit:

highloop:

sKipprt:

sKipl:

sKipa:

sKipé:

5
zurueck:

H
rechts:

chome:

mi e,cr
call 1st
mvi e,1¢
call 1Ist
call ist
call 1st
myi a,B

sta art

ret

push h

push d

push b

mvi c,lstout
call bdos
pop b

pop d

pop h

ret

mov a.m
cpi “$°

Jz strend
mov e,a
call Ist
inx h

Jjmp string
ret

mvi a,3dh
sta line

mvi a,@1

sta cotl

ixi d,pos
call primess
call get

cpi esc

3z highret
cpi 18h

Jnz skipprt
cz hardcopy
Jmp highloop

cpi left
Jz zurueck
cpi 13h

Jz zurueck
cpi 15h

Jjz chome
cpi Bch
Jnz skipl

Ixi d,messS
czll primess
call get

cpi esc

Jz highloop
cal! lesen
call buffread
mvi a,3dh

sta line

mvi a,81

sta col

Jmp highloop
cpi S

Jjz lineup
cpi 17h

Jinz sKipa
ixi d,messq
call prtmess
call get

cpi esc

Jjz highloop
call wrsec
Jmp highloop
cpi @eh

inz skip4
call buffread
Jmp highloop

cpi 18h

Jz linedown
cpi 4

Jz rechts
cpi 3@h

Jjc highloop
cpi 3ah

Jc highok
cpi “A°

Jc highloop
cpi “F*

Jc highok
iz highok
Jmp highloop
1da col

cpi 1

Jz hoch

sui 3

sta col

Jmp highloop
ida col

cpi 2eh

Jz linenext
adi 3

sta col

Jmp highloop

mvi a,3dh
sta lipe

§
lineup:

3
Tinedown:

H
back:

hoch:

H
highok:

lowioop:

sKip2:

skipb:

sKip3:

Towskip:

Towok :

mvi a,81h
sta col
Jmp highloop

1da line

cpi 3dh

Jjz highloop
der a

sta line

Jmp highloop

1da line
I

Jjz wraparound
inr &

sta Tine

Jmp highloop

lda col

dcr a

sta col

Jmp highloop

1da tine

cpi 3dh

Jjz highloop
der a

sta line

mvi a,2eh
sta col

Jjmp highloop

sta byteki
lda col
inr &

sta col

Ixi d,pos
call prtmess
call get

cpi esc

Jjz highret
cpi left

Jjz back

cpi 13h

Jz back

cpi 15h

jz chome

cpi 6ch

Jnz skip2
ixi d,messS
call prtmess
cail get

cpi esc

iz towlcop
call lesen
call buffread

myi a,3dh
sta line
mvi a,B81
sta col

Jjmp Towloop
cpi S

Jjz lineup
cpi §7h

Jinz sKkipb

Ixi d,messd
call primess
call put

cpi esc

Jjz lowloop
call wrsec
Jjmp lowloop
cpi Beh

Jnz skip3
call buffread
Jmp 1owloop

cpi 18h

Jz linedown
cpi 4

Jz rechts
cpi 36h

Jc lowloop
cpi 3ah

Jjc lowok
cpi 10h

jnz lowskip
call hardcopy
Jmp 1owloop
cpi 38h

Jc Towl oop
cpi 3ah

Jjc 1owok

cpi “A*

Jc lowloop
cpi “F°

Jc 1owok

Jz lowok

Jjmp 1 owloop
sta brtelo
ida col

adi 2

sta col

cpi 3ih

cz screenbuf
Jjz linenext
Jnc linenext
call screenbuf

linenext:

highret:

H
wraparound:

H
screenbuf:

coltad:

comp :

coljmp:

alpha:

lostore:s

alphax:

histore:

L]
newline:

tief:

newy:

newrs

jmp highloop
mvi a,dl

sta col

1da tine

inr a

cpi 4dh

Jz wraparound
sta line

call screenbuf
call newline
Jmp highloop
ret

mvi a,3dh

sta line

call screenbuf
call newline
Jjmp highloop

1xi h,secbuf
1da line

sui 3dh

Jjz colad
add a
add a
add a
add a
add 1
mov 1
mvi a
adc h
mov h,a
mvi c,8®
Tda col
sui 1

Jz coljmp
mov b,a
mvi a,3
cmp b

Jz coljmp
inr c
adi 3
Jmp
mov a
add 1
mov 1
mvi a
adc h
mov h,a

1da bytelo
cpi 41h

Jnc alpha

sui 38h

Jjmp lostore
ani 8e8e1iiib
adi 9

sta brtelo
1da brtehi
cpi 41h

Jjnc alphax
sui 38h

ric

rlc

ric

rlc

Jmp histore
ani 68681111b
adi 9

sta bytehi
xchg

Ixi h,brtelo
add m

xchg

sta bytehex
mov m,a

ret

1da col

sta rescol
ida line

sta resline
sui 1

cpi 3ch

iz tief

sta line

Jmp newy

adi 16

sta line

mvi a,1é

Ixi h,secbuf
add 1

mov V,a

ida line

sui 3dh

Jz newz

add a
add a
add a
add a
add 1
mov |
mioa
adc h
mov h
mvi a,31h
sta col

Ixi d,pos
call prtmess

call ascili

lda
sta
1da
sta
Ixi

rescol
col
resline
line
d,pos

call put

ret

wrsec: di

Ixi

1da
ori

h,sectbyte
a,m
h,secbuf
b,drq
c,busy
d,seekerr
sectreg
side

[}

JC werrec

mvi
Jmp

wrrec: myi
wrout: out

riocopi:

mov
ana

a,wrsecl
wrout
a,wrsec2
fdccom

in fdcstat

e,a
b

iz ext

mvi
Jmp

exi: mev

wrcheck:

ana
inz
Jmp

ana

e,B8ffh
write
a,e

d
recwr
rioopl

in fdcstat

b

Jz wrcheck

dcr

e

Jz wrpre
write: mov

out
inx
Jmp

wrpre: mov

out

wrfertig: ei

H
wrnoch:

recwr:

-

ret

ana
inz
Jmp

cpi

a,m
datareg
h

wrcheck
a,m
datareg

in fdcstat

b
wrnoch
write

in cardstat

intreq

Jz wrnoch

Txi
call
Jmp

d,messa
primess
wrfertig
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