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1

#~——— Conditional assembly equates:
TOom = 0] ; generate ROMable system
Tam = i i generate loadable system
usa = 0 i for USA
germany = i i for Deutchland
france = 2 i far France
uk = 3 ; #or Britain
#~——— Version information:
version equ $0100 i system version number {(VVRR)
date ' equ $06141985 i date system was built
#———— Conditional assembly switches:
systype = Tam i type of system
country = usa i country
#+
# Parameters for RAM and ROM systemsi
#*# Adjust these equates with system size and location changes.
# ‘endos’ points to the last bit of RAM the system uses (plus one).
# ‘the_magic’ points to a parameter block containing information
# about the location of the AES, and how much RAM it uses.
*
#—
ifeq systype—-rom * For ROM:
endos equ $5000 i end of OS memory usage
the_magic equ $fetffl i => magic stuff (top of the ROM)
endc
ifeq systype-ram # For RAM:
endos equ $19c00 i end of 0S5 memory usage
the_magic equ endos—%c i —> magic stuff (at the top of the 0S)
endc
B o e e e e e e e e it et s v S it i S e S S S S e e S S . S S o e e i o S . i i e P P o S e S it . B s S S P e S e e o
*
# ST Series BIOS
¥ (CY1985 Atari Corp.
* All Rights Reserved.
#
3* System Initialization
3# ROM header
* RAM variable equates
#
#
#———— Edit history
*
# {lost history) LFrom Oct ‘84, incarnations as part of
# and the CP/M-48K BIOS]

the debugger cart,

g 3C
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# 02-Feb—-1985 1md Converted from CP/M BIOS.

# 24-Feb-19895 1md I munge this file every day. TN

# 25-Feb-19835 lmd Added _cmdload flag (load COMMAND. COM from d1sk)

# 25-Feb—-1985 1md Changed _get_mph, added "hard_reset” conditional:

3* assembly switch. :

# 27-Feb-1985 lmd Added hard disk hooks.

# 1-Mar—1985 Imd ‘Added _supstk (from GEMDOS)

# 1-Mar—-1985 1md Added _mediach BIOS function

# 4-Mar—1985 1md Added ‘cartscan’ and associated calls to it

# 7-Mar—1985 1md Integrate new character I/0

# 8-Mar-—-1985 1lmd Critical error handler, Tandom trap hacking

# 9-Mar—-1985 1md BIDS traps are re—entrant to 3 levels, and

¥* callable from user mode.

# 10-Mar—1985 Imd Consclidated BSS, installed "extended"” traps

# 15-Mar-1985 1lmd Re—integration with RBIOS. 200hz raw sysTick

# l1&6-Mar—1i985 lmd Warmstart banished. Procdump on uncaught traps

¥ 27-Mar-1985 1lmd Added "_scrdmp"” trap#14 function

# 27-Mar-1985 1md Added "getshift" trap#13 function

# B8-Apr~1985 Imd Re~integration with serial code

# B-Apr-1985 1md Moved floppy/FIFO lock to public basepage

# H-Apr-1985 1lmd get/set shift bits (trap #13, $0b)

# 9-Apr-19835 1md Added _dskbufp —> _diskbuf

# 13-Apr-1985 1md Added _avutopath (autoexec path pointer)

# 15-Apr—1985 1md Happy IRS day.

# 15-Apr-1985 Imd Moved _vblqueve to low memory (thank Ghu!)

# 17—-Apr—1985 1md Added _prtblk primitive ' :

# 17-Apr—-1985 1md Hblank (vector interrupt #2) hacks caller’s IPL :

# to 3. :

# 1-May—-1985 Imd Added supexec() & wvbl() extended functions T

# 8-May-1985 Imd RAM~loaded system wired ‘memcntrl’ to 512K;

* now it takes whatever the boot ROMs give it

# 9—-May-1985 1lmd Added _asc_out to character device table.

# 15-May-1985 1md Moved _cursconf to escape module.

# 23-May-1985 Imd Added ‘magic’ parameter —— makes it easy to

# blow the GEM AES away. Huzzah!

# 24-May—-1985 1lmd Added mushroom cloud display on processor

* exception, out of sheer boredom.

#* 28-May-1985 1lmd Added new _prtblk. Screen dump understands h1gh

# quality print mode.

#

.’i; _______ T - —— S S —— T I S S S S — T S — - o — E——

text

* Exports:
.globl endosbss i (informative) end 0SS bss
.globl _dump#lg, _prtcnt i screen dump flag (& its alias)
.globl _prtabt i printer abort flag
.globl flock i floppy/FIFO lock
.globl sshiftmd ; shiftmd shadow ‘
.globl etv_timer i timer handof$ vector —
.globl _membot i (best guess) bottom of TPA

I3
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.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl
.glaobl
.globl
.globl
.globl
.globl
.globl
.globl
.glabl
.globl

.glob]
.globtl
.globl

8% startup. s Page

_memtop
_timr_ms
_vblqueue
_vbeclock
_Ffrclock
_v_has_ad
con_state
save_Tow
_bufl
_bootdev
_cmdload
conterm
_nflops
_ecritic
_hz_200
seekrate
_fverify
_drvbits
conterm

_hinit
_dskboot
_fastcpy

Imports:
_cursconf
_asc_out
pconfig
_prtblk
esce

_osi
initmfp
esc_init
initmous
_mediach
_proto_bt
_flopwr
_flopver
_flopfmt
_rand

auxistat
constat
midstat
_lIstin
auxin
conin
midin
_lIstostat
_auxostat
conoutst
ikbdost

3

[

T

L S

e wme we fmr N

top of TPA (first unusable bytel

system timer calibration

vhl queue

count of unblocked vblank
count of all vblank

video base addr
state of conout() parser
saved row# for cursor X-Y addressing
two buffer—list headers
default boot device [0]

nonzero:

exec shell on boot

interrupts

terminal emulator bitSwitches

fHay!

Clams got floppies!”

(in ms)

interrupts

device

critical error handler binding for C
200hz raw system timer tick
default floppy seek rate

nonzero:

verify on floppy write

long bitmap of block devices

console/vtS2 bits

go through hdv_init
boot from somewhere

fast copy (for unaligned DMA)

cursor configuration

"raw" character output to screen
printer configuration word

_prtblk primitive

{escape. s}

"hard"

initialize 0OS

init character 1/0

init glass tty
mouse vector init

media change inquiry

prototype boot sector
write sector(s)
verify sector(s)
format track

generate random number

input—-status

input

sutput—status

turn on cursor

g
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.globl midiost
.globl _lstout
.globl _auxout
.globl conout
.globl midiwe
.globl ikbdwe

.globl midiws
.globl mfpint
.globl iorec
.glabl rscont
.globl keytrans
.globl settime
.globl gettime
.globl bioskeys
.globl ikbdws

.globl 1inei0i0
.globl kbshift
.globl jdisint
.globl gjenabint
.globl giaccess
.globl offgibit
.globl ongibit
.globl xbtimer
.globl dosound
.globl setprt
.globl kbrate
.globl ikbdvecs
.globl _supstk
.globl _diskbu#f
.globl _getdsb
.globl _boot
.globl _rwabs
.globl _getbpb
.globl _dskinit
.glabl _#lopvbl
.globl _+floprd
.glabl blink

*_..._.—....
# Default System Parameters.
# Do not change these much.

*.-...—---—-

df_seek equ $0003
dnvbls equ 8
nlevels equ 5

e s s Mr e e e e s

D T T YU S G

i
i

output N

write MIDI string

setup MFP interrupt

configure I/0 record

configure RS-232

store keyboard translation

set ikbd date

get ikbd date

reset keyboard to power-up defaults
write string to ikbd

line 1010 handler
keyboard shift status

GEMDOS super stack
disk buffer

return disk’s state pointer
lcad and check boot sector
read/write on block dev

get bios parameter block
disk system initialization
floppy vblank handler

read sector(s)

cursor blink {(vblank)

default seek—-rate (3ms)
default number of vbl queve entries —.
max # recursive BIOS calls

£33
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savsiz

Tesmagic
diagmagic
apmagic
memmagic
memmagea
bootmagic

startup. s FPage 2

equ 23

Magic Numbers

equ $31415926
equ $fab52235¢F
2qu $abcdefd2
equ $752019+3
equ $237698Baa
equ $1234

# ——— Data Structures
#——~—~ Floppy state variables:
dfused equ ]
deurtrack equ dfused+2
dseekrt equ dcurtrack+2
#~=—- Cartridge application:
ca_next equ O
ca_flags equ 4
ca_init equ 4

ca_run equ 8
ca_time equ $c
ca_date equ $e
ca_size equ $10
ta_name equ $14
s Ram configuration equates
bank1 equ $200000
twomb equ 1024%#2048
one2B equ $20000

P e Hardware Equates
e ROM addresses:

romstart equ $fa0000
romend equ $ff0000
cartbase equ #fa0000

cartsize

#——— Shifter:
memconf
syncmode

equ $20000
equ $FfFF£8001
equ $+F££820a

Nt R e e e s

R O L T " T T O

TR

s1ze (. W) of BIOS trap save~context

validates ’‘resvalid’
validate diagnostic cartridge
validate application cartridge
validates ‘memvalid’
validates ‘memvalz2’
magic checksum for beot sector

nonzero. floppy has been accessed
current track#
floppy’‘s seek-rate

(.L) link to next application
(.B) run flags (MSB of ca_init)
(.L) pointer to init code

{.L) pointer to run code

(. W) DOS—format creation time

(. W) DOS-format creation date
(.L) application size

application name (NNNNNNNN. EEE\NO)

address of 2Mb second bank
two megabytes
128K

lowest ROM address

first byte not in ROM
start of cartridge ROM
size of cartridge (128K)

memory cantroller
video sync mode

324



Jul 9 12:43 1989 startup. s Page &

dbasel equ $+£££8203
dbaseh equ $+fF++8201
colar0O equ $f+££8240
shiftmd equ $F££££8260
#—-—— DMA chip:

diskctl equ $+f££8604
fifo equ sFfFF£BL06
dmahigh equ s+ £££8609
dmamid equ E£+££B60b
dmalow equ CSEFREBA0d
#——— 1770 select values:

cmdreg equ $80
trkreg equ +82
secreg equ +84
datareg equ $86

#——— GI ("psg") sound chip:
giselect equ $££F£8800
giread equ $£+££8800
giwrite equ $££+£8802
gimixer equ 7

giporta equ $e
giportb equ $f

e —— Bits in “giporta":

xrts equ 8

dtr equ $10

strobe equ £20

gpo equ 40

#——— 48201 ("mfp") sticky chip:

mfp equ $FfFEFfa00
gpip equ mfp+1
aer equ mfp+3
ddr equ mfp+S5
iera equ mfp+7
ierb equ mfp+9
ipra equ mfp+&b
iprb equ mfp+%d
isTa equ mep+$f
isrtb equ mfp+$11
imra equ mfp+$13
imrb equ mfp+$15
vT equ mfp+E17
tacr equ mfp+$19
ther equ mfp+$1b
tcdcr equ mfp+$1d
tadr equ mfp+$1f
tbdr equ mfp+$21
tcdr equ mfp+$23
tddr equ mfp+$25
sCT equ mfp+$27
ucr equ mfp+$29
TST equ mfp+$2b

- e W wme

- W e s

L

wr we ma W W

e v e e s e e M fmr W S

display base low
display base high
color palette #0
video shift mode {(resolution)

disk controller data access
DMA mode ceontrol

DMA base high

DMA base medium

DMA base low

1770/FIF0 command register select
1770/FIFD track register select
1770/FIF0 sector register select
1770/FIF0 data register select

(W) sound chip register select

(R) sound chip read-data

(W) sound chip write—data

1/0 control/volume control register
GI register# for I/0 port A
Centronics output register

RTS output
DTR output
Centronics strobe output
"general purpose” output

mfp base

general purpose I1/0
active edge Teg

data direction reg
interrupt enable A & B
interrupt pending A & B
interrupt inService A & B

interrupt mask A & B

interrupt vector base

timer A control
timer B control
timer C & D control
timer A data

timer B data

timer C data

timer D data

sync char
USART control reg
receiver status

FAS
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tsr equ mfp+$2d
udr equ mEp+H2F

#——— 5850 registers:

keyctl equ *FEFF£cO0
keybd equ keyctl+2

midictl equ EFFFFFCcOb
midi equ midictl+2
#+

# Dump area

* Processor state is dumped here after an

*
3 -

proc_lives equ $380
proc_regs equ proc_lives+4
proc_pc equ proc_rvegs+$40
proc_usp equ proc_pc+4
proc_stk equ proc_usp+4

#+

# Base of system BSS.
# Starts at %400,
*

# These will never change in future releases of the

*
*-—
bss

* "extended" trap vectors:

etv_timer: ds. 1 i H
etv_critic: ds. 1 i i
etv_term: ds. 1 i ;
etv_xtra: ds. 1 5 i
memvalid: ds. 1 i j
memcntlr: ds. w i ;
resvalid: ds. 1 i i
‘resvector: ds. 1 1 H
phystop: ds. 1 1 i
_membot: ds. 1 i ;
_memtop: ds. 1 i i
memval2: ds. 1 i i
flock: ds. w i H
seekrate: ds. w 1 ;
_timr_ms: ds. w 1 H
_fverity: ds. w 1 i
_bootdev: ds. w i i
palmode: ds. w 1 i
defshiftmd: ds. w 1 i

(400)
(404)
(408)
(40c)

(420)
(424)
(426)
{42a)
(42e)
(432)
(436)
(43a)
(43e)
(440)
(442)
(444)
(446)
(448)
(44a)

- e e e

transmit status
USART data

keyboard ACIA control
keyboard data

MIDI ACIA control
MIDI data

uncaught trap

lives if $123454678
DO-D7/A0—-A7

PC

Usp

six words of stack

B T "R

Just above interrupt vector RAM.

system.

vector for
vector for
vector for
S reserved

timer interrupt chain
critical error chain
process terminate
vectors

indicates system state on RESET
mem controller config nibble
validates ‘resvector’

[RESET] bailout vector

physical top of RAM

bottom of available memory;

top of available memory;
validates ‘memcntlr’ and ‘memconf’
floppy disk/FIFO lock variable
default floppy seek Tate

system timer calibration (in ms)

nonzera: verify on floppy write
defauvlt boot device

nonzero ==> PAL mode

default video rez (first byte)

326
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sshiftmd:
_v_bas_ad:
vblsem:
nvbls:
_vblqueue:
colorptr:
screenpt:
_vbclock:
_frclock:

hdv_init:
SWY_Vec:
hdv_bpb:
hdv_ruw:
hdv_boot:

hdv_mediach:

_cmdload:
conterm:

trpldret:
criticret:
themd:

md :
savptr:

_nflops:
con_state:
save_Trouw:

sav_context:

_bufl:
_hz_200:

_drvbits:
_dskbufp:
_avtopath:
_vbl_list:
_prtcnt:
_dumpflg:
_prtabt:
_sysbase:
_shell_p:
end_os:
exec_os:

ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.

ds.
ds.
ds.
ds.
ds.
ds.

ds.
ds.
ds.

ds.
ds.
ds.
ds.
ds.

ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.

ds.
ds.
ds.
ds.
ds.
ds.

# Gtart of no—man

the_env:
savarea:
savend:
endosbhss:

ds.
ds.

startup. s Page 8

w 1 ; {(44c) shadow for ‘shiftmd’ register

1 1 i (44e) pointer to base of screen memory N
w i ; {(452) semaphore to enforce mutex in wvbl

w 1 ; (4954) number of deferred vectors

1 i i (496) pointer to vector of deferred vfuncs
1 i ;i (45%5a) pointer to palette setup (or NULL)

1 1 i (45e) pointer to screen base setup (INULL)
1 1 i (462) count- of unblocked vblanks

1 i i (466) count of every vblank

1 i i (46a) hard disk initialization

1 i ; (46e) video change—resolution bailout

1 1 i (472) disk '“get BPB"

1 i i (476) disk read/write

1 1 ; (A47a) disk "get boot sector"

1 i i (47e) disk media change detect

w i i (482) nonzero: load COMMAND. COM from boot

b 1 i (484) console/vtS2 bitSwitches (440. . Zi=2)

b 1 i (48%) [unused, reserved]

1 i ; (486) saved return addr for _trapi4d

1 i i (48a) saved return addr for _critic

1 4 ; (48e) memory descriptor (MD)

w 2 i (4%9e) (more MD)

1 1 i (4a2) pointer to register save area

w 1 i (4abé) number of disks attached (0, 1+)

1 i i (4aB) state of conout() parser TN
w i i (4ac) saved row# for cursor X-Y addressing !
1 1 i (4ae) pointer to saved processor context

1 2 i (4b2) two buffer-list headers

1 i ; (4ba) 200hz raw system timer tick

1 i i (4be) rTeserved for future use

1 1 i (4c2) bit vector of "live" block devices

1 1 i (4cé) pointer to common disk buffer

1 1 ;i (4ca) pointer to autoexec path (or NULL)

1 B8 i (4ce) 1initial _vblqueue (to $4ee)

# (4ee) screen—-dump flag alias

w 1 i (4ee) screen—dump flag

w i i (4#0) printer abort flag

1 i i (4#2) -~ base of 0OS

1 i i (4#&6) —> global shell info

1 1 i (4fa) -2 end of OS5 memory usage

1 i i (9fe) ~> address of shell to exec on startup
‘s land (locations beqond this po1nt sub ject to changel:

b 20 space for a small enviroment string
w savsiz#nlevels ;i register save area
# end of register sav area
* end of "base" BSS

§27
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. text
H#+

-System startup parameters

*

#

# In ROM, these are found at $FCO00O0.

* In any event. they are found at #(_st_begos).
#*

-
ostext: bra. s reseth ;i ($0) branch to reset handler
dc. w version ;i ($2) 0SS version number
dc. 1 reseth i ($4) -> system tTeset handler
os_beg: ' dec. 1 ostext i ($8) -> base of 085
os_end: dc. 1 endos i ($c)y => end of OS memory usage
0os_exec: dc. 1 reseth i ($10) —-> default shell
os_magic: dc. 1 the_magic i ($14) ~> GEM magic (or NULL)
os_date: dc. 1 date ; ($18) date the system was built
os_conf: dc. w 0 i (%$1la) configuration bits
ifeq systype-rom
*+
% [ROM based systeml
* reseth — System reset handler
*
# Gains control of the system upon power—-up reset,
* or when the RESET button is pressed, -
# or after a really messy system crash.
*
W
reseth:
move. w #%$2700,sr ; super mode, no interrupts
reset ' i reset hardware
endec

ifeq systype-ram
#+
LRAM based systeml]
reseth ~ Startup the system

Gains control from the boot loader
as soon as the 0S has been Telocated.

% ok % & k %k K

reseth:
move.w #$2700, sr ; super mode, no interrupts
endc

ifeq systype-rom
#*+
[ROM based system]
Check for a diagnostic cartridge;
if one is inserted. load a return address
into A6 and jump to the cart’s entry point.

¥ ok K K

§R8
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#
*.—_
cmp. 1 #diagmagic, cartbase
bne resetl
lea resetl{pc), ab
Jmp cartbase+4
endc

ifeq systype—rom

L .

is the magic number there?
(no)

aé —-> return address

execute diagnostic cartridge

load return addr

check memory configuration validity
(invalid —-— don‘t set anything up)
initialize memory controller

*+
# [ROM based system)
# If this is a warm reset, setup the memory
# controller configuration register so that
# the reset—bailout vector has something to
# stand on ....
#*
*....
resetl:
lea Tret_1(pc), ab i
bra val_memval i
ret_1: bne reset2 i
move. b memcntlr.memconf i
endc

ifeq systype—rom

quick zervropage
is resvalid the magic number?

reset bailout vector
bits 24.. 31 must be zero
(they aren’t, soc punt)
the vector must be even
(it isn’t, so punt)

a0 -> reset handler

ab —-> return address
execute reset bailout

4+
# [ROM based systeml
# RESET bailout vector check.
* Check to make sure we have a clean, well-bred
# bailout vector. The high byte must be zero:
# it must be even, and cannot be entirely-zero.
*
*_..
reset2: clr. 1 ad ;
cmp. 1 #resmagic, resvalid(ab)
bne resetd i (no)
move.l resvector(aS),do i d0 =
tst. b resvector(adb) i
bne resetd ]
btst #0, d0O H
bne reset3 F
move. 1l dO0, a0 i
lea reset2{pc), abé i
Jjmp {a0) i
endc

ifeq systype—ram
*+

3

[RAM based systeml

# Setup the reset—bailout vector to point

# to our own system—reset handler.
3*
% —

§27
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move. 1 reseth,resvector
move. 1 #resmagic,resvalid
endc
H#+
# Initialize PSG output ports.
*# Make ports A and B output-only;
# initialize floppy select lines
# that none are selected)
% .
*—
reset3: lea giselect, a0
move. b #7, (a0)
move. b #%$c0, 2(a0)
move. b #%e, {a0)
move. b #7,2(a0)
#+
# Determine S50hz or &0hz.
* The hardware RESETs to &4Chz.
* ROM configuration byte to see
# the hardware into 50hz mode.
*
H—
btst. b #0,0s_conf(pc)
beq notpal
move. b #%$02, syncmode
notpal:
#+

# Initialize palette registers to
# their default valves.

*
-
lea colorQ.al
move. w #16-1,d0
lea colors(pc).,al
sysicl: move.w (aQ)+, (al)+
dbra d0, sysicl

ifeq systype—rom
#+
# 0On a ROM system,
# at $10000,
# blow away any system variables.
3*
H—
#3401, dbaseh
#400, dbasel

move. b
move. b
endc

11

{(so

i

i

i

e me we w

H

H

a0 —> giselect, giwrite-2
set porta & portb to output

deselect disks

Check a bit in the
if we have to twiddle

check bit: configured for 5Chz?
(nope —— we’‘re good ol’ NTSC)
yes —— twiddle to 50hz

al -> hardware reg

setup 146 colors

a0 -> table of default colors
copy palette assignment

(loop for more colors)

put the screen (temporarily)
so the icon-drawing routines won’t

set high ptr
set low ptr

30
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ifeq systype—-rtom

H#+ N
# [ROM based systeml]
# Determine how much memory there is, and initialize
# the memory controller cunfiguration register.
*
# Algorithm from Jim Tittsler, Art Morgan. et al.
# hut shamelessly modified for the hell of it.
#
* The bottom 1K of memory is only touched on the first RESET.
# to size memory and setup the memory controller. The first 1K
% is never cleared.
#
*.—
clr. 1 adb ; quick zeropage
move. b mementlir(af).dé i d& = memory controller configuration
move. 1l phystop(a5),d5 i d5 -> (possible) top of physical mem
lea ret_2(pc).ab ;i load return address
bra val_memval i get memory controller validation
ret_2: beq resetd i already sized —— don‘t size or test
#~—— init vars + harduware:
clr. w dé i db = configuration byte
clr. 1 dS i d5 -> physical top of RAM
move. b #%0a, memconf i setup controller for 2Mb/2Mb
#—-—— write test—-pattern to both banks:
move.w #8,a0 i a0 —> bankO (skip ROM shadow)
lea banki+8, al ;i al —-> bankil N
clr. w d0 i d0 = start of pattern
+memi: move.w dO, (a0)+ i write to bank O
move.w dO, (al)+ i write to bank 1
add. w #$fa54, d0 i bump pattern with a magic number
cmp. 1 #4200, a0 i filled $200 bytes?
bne fmeml i (no, loap)
#*+

# Determine size of both banks
# from test-pattern signatures:
#— ,

move. ]l #bankl,di
meml: lsr. w #2,db6

move. w #%$208, a0

lea memri{pc),as

bra memchk
memrl: beq mem2

move. w #%$408, a0

lea memr2(pc).ad

bra memchk .
memr2: hegq mem3

move. w #8, a0

lea memr3{pc), ad

bra memchk
memr3: bne mem4

add. 1 #bank1-$80000-4$20000, d5

addq. w #4, dé

mar e ey s s N e e Wi %r MW W W e we e

dl = bank offset (start with bank 1)
(shift bankl’s size into position)
pattern matches at 2087

ad -» return addr

(check the pattern)

yes -—— 128K

pattern matches at $4087

ad -> return addr
(check it)
yes —— S12K

pattern matches at $87?

adb -> return addr

(attempt match)

no —— nothing in this bank
ad just size for 2M bank

ad just config byte for 2M
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mem3: add. 1 HEBOO0O0~-SIG000, d5 Do gust size for UIZK bank
addg. w  #4, db& ;o ad ust config byte Por S12K
mema: adgd. 1 #E20000, 45 ©oad size for 1JBK bank
memé4; zub. 1 #hankl, di o deg ment bank nuomber
beg memi i repeat check for bank O
cpld3: move. b dé&, memcon#é ; setup memory controller
endc

ifeq systype-rom
#*+
¥ {[{ROM based systeml
# Clear memory from %400 to ‘dS5’ (phystop).

#
*—
move. 1 d5, a0 i start at the end
move. 1 #%$400,d4 : where to end
: movem. I zeros{uc), 4d0~-d3 ;i get some cheap zeros
clm_1: movem. 1 d0-d3, ~{ad) 5 ... work our way back
cmp. 1 d4, a0 ;i done?
bne clm_1 ; (loop for more bytes)
endc

ifeq systype-rom

#+

# Indicate that memory has successfully

# been sized and tested. Set two variables

# to magic values

*

H¥—
clr. 1 asds ; cheap zeropage
move. b dé&.memcntlr(ad) i save configuration byte
move. 1l dS,phystop(al) i save physical top-of-memory
move. 1 #memmagic,memvalid(a5) ; indicate memory was configured
move. 1l #memmag2.memval2{ad) i ditto (paranoia variable)

endc
resetd:

clr. 1 as i quick zeropage

ifeq systype-tom

#+

¥ [ROM systeml

# Clear bottom 64K (or so) of memory.

# (this is sufficient for GEMDOS and the AES,

# which require their BSS to be zero when

* they are started up).

*

*.._
move. w $#Hendosbss, a0 i a0 -> start
move. 1l #$10000, al i al —> end

endc
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ifeq systype-ram
*+
# [RAM loaded systeml

# Clear OS bss (from ‘endosbss’ to

%*

- :
move. w #endoshss, a0
move. w #ostext, al

endc

#——— common code to clear memory:
moveq #0, dO

cilrm_1: move.w d0, (aQ)+
cmp. 1 a0, al
bne clrm_1

#*+

# Setup display base,
# c¢lear display memory.

*
*—
move.l phystop(ad),al
sub. 1 #4$8000, a0
move. 1l a0,_v_bas_ad(ab5)
move.b _v_has_ad+1(a5),dbaseh
move. b _v_bas_ad+2(aS),dbasel
move. w #$800-1, d1
clrm_2: move.l d0, (a0)+
move. 1l d0O, (al)+
move. 1l d0, (a0)+
move. 1l dO, (a0)+
dbra di,clrm_2
*+

# Initialize all kinds of OS variables

*_
#——— 08 parameters:
move.l os_magic(pc),al i
cmp. 1 #$87654321, (a0) ;
beq usem i
lea os_end—4(pc). a0 ;
usem: move. 1l 4(a0), end_os i
move.1l B8(a0),exec_os i
#——— Disk vectors:
move. 1 #_dskinit, hdv_init(ad)
move., 1 #_rwabs, hdv_rw(ad) H
move. 1l #_getbpb.hdv_bpb{(ad) i
move.l #_mediach,hdv_mediach(a5)

- wr e we

e oM W M M wme me A

‘Nna,

‘astext’)

a0
al —->

-> start
end

quick zevo

clobber a word

at end?

{ne —— loop for more words)

video_base = phystop - 0x8000

load
load
di =
zeTo a

high addr

low (really, medium) addr
# 16-byte chunks to zero
longword

zero a longword

zerc a longword

zero a longword

(loop for more longwords)

get pointer to magic

is the magic there?

yes ~— use numbers there
use default numbers
init end-of-0S pointer
init default-shell pointer

initialization ,
read/write absolute sectors
get BIOS parameter block

i media change inquiry

833
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move. 1 # boot,hdv_boot(ab!} i boot—from-device
#--~— Randoms:
move. 1 _v_bas_ad(aS5),_memtop(ad) ; _memtop = _v_bas_ad
move.l end_os{aS5), _membot(aS) . set bottom of memory (for DOs)
lea _supstk+2048, sp ;i setup supervisor stack
move. w #dnvbls, nvbhls(ad) default number of vbl queue entries

st _fverifyl(ad) ; enable write-verify

move. w #df_seek,seekrate(al’d) i set default seek-rate

move.l #_diskbuf, dskbufp(aS) i setup pointer to disk buffer
move.w #-1,_prtcntiad) i initialize print-count

move. 1 #ostext, _sysbase(ad) i —> base of 06

move. 1l #savend,savptr(ad) i Tegister—save pointer for traps
move. 1l #_rts,swv_vec(ad) ; ignore monitor changes for nouw

13%14

#+
# Initialize interrupt vectors
*
# If# a diagnostic cartridge is inserted, the "random"” vectors
# (for Bus Error, Address Error, and so on) are left alone.
*
# Otherwise, the random vectors are pointed to the system critical
# error handler (_term). The high byte of the vector (bits 24. . 31)
# contains the exception number. [Yes:, this will lose on a 68020.1
*
# Trap 2 and Divide-by-zero are pointed at an RTE.
*
# The HBLANK, VBLANK, line 1010, [someday: line 11111, trap 13, trap 14,
# and "extended" trap vectors are initialized appropriately.
*
*— .
lea _rtelpc),ald i a3 —> handy RTE
lea _rts(pc)., ad ;i a4 —> handy RTS
#-—— diagnostic cartridge check:
cmp. 1 #diagmagic, cartbase ; check cartridge magic
beq sei2 ; (it’s there —— leave vectors alone)
#——— setup 62 vectors: :
lea _term{pcl.,atl i al -=> "terminate process" handler
add. 1 #$02000000, a1l i al += vector number (high byte)
lea 8, a0 i a0 -> interrupt RAM
. move. w #&4-2-1,d0 i d0 = count
seil: move. 1 al, (a0)+ i write vector
add. 1 #$01000000, at i bump vector number in bits 24.. 31
dbra d0, seil i (loop to write more vectors)
move. 1l a3d,%14 ; divide—-by—zero vector - Tte
#——— install 0S interrupt vectors:
seig: move. 1 #vbl,$70(a3) i vblank handler
move. 1l #hbl, $68(ad) i hblank handler
move. 1l a3,%88(ad) ;i (empty) trap#2 handler
move. 1l #trpi3h, $b4(ad) i trap #13 handler
move. 1l #trpidh, $b8(ab5) ; trap #14 handler
move. 1l #1inel010, $28(a3) ; line 1010 handler

53y
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move. 1
move. 1
*+

1985
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a4,etv_timer(ad) ;
# critich,etv_critic(ad) ;
a4, etv_term(ald) ;

# Getup the vblank deferred vector liét
# (This data structure is ugly.

* but we seem to be stuck with it).

#*

*.—
lea _vbl_1list(aS5), a0 i
move. 1l a0, _vblgqueue(ad) i
move. w #dnvbls—1,d0O i

avbl: clr. 1 (aQ)+ ;
dbra d0, avbl

4+

# "The other half" of the BIOS handles

# call its initialization hook.

# (It can "never fail". This will get

* if we ever do a detachable keyboard

#

*.—..

bsr

initmfp

# Fire up 442 cartridges

*+
#*
*-.
moveq
bsr
*+

#2, d0O ;
cartscan H

# Initialize screen resolution,
# kludge color lookup RAM for medium-rez

clr. 1
bsr
bsr
move. b
btst. b
beq
move. b
cmp. b
blt
clr. b
move. b
move. b

setvhi:

#——— if
cmp. b

wvbl
#2,d0
#7, gpip

#2, dO

in medium vrez,

as

wvbl

setvbl
defshiftmd (a5), d0

e er it e Wi s e

setvbl

do

d0, sshiftmd(ad) i
d0, shiftmd i

hack color3 :=
#Il dO i

default timer—tick vector -Ir

.
-

rts

default critical error handler

default terminate vector ->

a0

install ptr to them

clear vbl vectors
one at a time

character 1/0;

interesting

2

bit# = 2
execute cartridge aps

(if we’'re 1in 1it).

quick zero page (again)
flush pending VBI

wait for next VBI

assume high—rez monitor
test "HighRez" panic input
(set high—-resclution)

get default color mode
if{mode >= 2) mode = 0

set rez shadow
set rez hardware Tegister

colorl5 (for GSX)

in medium rez?

Tts

~> default list of vbl locs

835
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bne setwvb2
move. w colorO+dic, colorO+é
setvb2: jsr esc_init
move. 1 #resgth, swv_vec(ad)
move. w #1,vbhlsem
#*+

# [1Y Fire vup %%0 cartridges;
# [2] Enable interrupts:
# [3] Fire up %Z%i cartridges

*_
clr. w d0
bsr cartscan
move. w #$2300, st
moveq #1,d0
bsr cartscan
*+

*“Load,shell (if _cmdload is nonzero)

# or execute GEM in ROM

¥* .

I -
bsr _osi
bsr _dskboot
tst. w _cmdload
beq st_1
bsr esce
bsr _auto
pea nullenvipc)
pea nullenvipc}
pea cmdname(pc}
clr. w ~(sp)
bra st_x

#——— bring up GEM:

£

st_1: bsr _auto
#—-—~ kludge up an envirament string:
lea orig_env(pc),al
move. w #the_env, al
st_2: cmp. b #'#/, (a0)
bne st_3
move. 1l al,a2
st_3: move. b (a0)+, (al)+
bpl st_2
move. b _bootdev, dO
add. b #‘A’, d0
move. b d0, (a2)

L S

v e e

L S TR

MmN e e we e

{no, s don’t fiddie)
cropy color 15 to color 3

clear screen., initialize cursor
REGET system on monitor change
enable wvblank processing

magic bit# = O
execute cartridge aps
go to IPL 3

magic bit# = 1
execute cartridge aps

initialize DOS

attempt to boot from disk
load shell from disk?

(no —— execute GEM in ROM)

turn on cursor
do auto-exec

null enviroment string

null argument string

push shell filename
load—-and—-go flavor of exec
exec shell ("never return”)

do auto—exec

a0 -> original enviroment string
al -> place to put it

look for drive# character

{not it)

a2 —-> place to put drive#

copy a byte

loop while not end-of-~string

compute drive#, and shove it

into the env string at the
appropriate spot
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# kludge up an enviroment string:

pea
pea

the_env
nullenv

# ifeq systype-ram

#* pea
* clr w
* endc

# ifeq ramloaded

pea

move. w
move. w

trap

add. w
move. 1
move. 1

pea
move. 1
pea

mave. w

# endc

st_x: move. w

trap
add. w

*+

gemname({pc)
-(sp)

nullenv(pc)
#5, ~(sp)
#%$4b, —(sp)

#1

#14, sp

d0, a0
exec_os, 8(al)

the_env
a0, ~(sp)
nullenv(pc)
#4;“(5p)

#$4b, —(sp)
#1
#14, sp

startup. s Page 18

i push address of enviroment string
i no arguments

i exec GEM. PRG
i load-and-go

null shell name (in ROM, after all)
treatePSP flavor of exec

exec function#

get pointer to PSP

(clean up cruft)

a0 -> PSP

stuff saddr of GEM in PSP

e M M N A e

our enviroment string
push addr of PGP

null filename

Just—go

- M W e

i function = exec
i do it

i cleanup stack

* When startup fails (or if the exec returns,
* which “cannot happen”) fake a system reset:

*.—
Jmp

#*+

reseth

Default enviroment string
Cannot be more than 20 chars long without modifying

Any char >= $80 terminates the string
The last ‘#‘ character is replaced by

orig_env: dc.
dc.
dec.
dc.

oooor

cmdname: dc. b
gemname: dc.b
nullenv: dc.b

even

#*+

*
*
# the declaration for the_env;
*
*
#

"PATH=",
"#:\", 0
0

sFf

"COMMAND. PRG", O

"GEM. PRG"
0,0

i back to the beginning. ..

(and is included in it)
the boot drive’s name (A, B, ...)

default pathname

is the boot device

terminate env string

end of env string (for our copy)

N e W W

i shell name
i desktop name
i null string (and enviroment)

¥37
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# _dskboot — boot {(or return diagnostics?
# Passed: nothing
# Returns: DO. W = error number
34—
_dskboot: .
moveq #3, d0 5
bst cartscan
move. 1l hdv_boot, a0 i
JsT (aQ)

ifeq systype-rom

{if nonzerco’

443 ap cart

go through boot vector

tst. w L i any errors?
bne dskb1l i (yes —— punt)
lea _diskbu+¥,; a0 i a0 —> disk buffer
Jsr {a0) i execute boot sector (it might return)
endc
dskbi: rts i return status
3+
* cartscan - scan cartridge memory for runable applications
# Passed: dO = bit# to test in application’s initialization vector
# Returns: after all applications have heen examined
# Uses: a0, do
E-
cartscan:
lea carthbase, a0 i a0 -> cartridge memory
cmp. 1 #apmagic, (a0)+ i correct magic number?
bne ca_rv i (no, so return)
ca_1: btst. b dO0.ca_+Fflags(a0) i test bit in MSB of INIT address
beq ca_g2 i (not set, so don‘t execute)
movem. 1 dO—~d7/a0-ab, ~(sp) i save everything
move.l ca_init(a0), a0 i a0 -> initialization address
Jst (a0) i call cartridge -application
movem. 1 (sp)+,d0~-d7/a0—-as6 i restore everything
ca_g: tst. 1 (a0) i test link address
move. 1l (a0),al i a0 —> next header {(or NULL)
bne ca_l i loop on next header
ca_r: tts
.rts: rts
#+
# memchk — check pattern written to memory
# Passed: dl. 1 = offset
# a0 = base of pattern ($1f8 bytes long)
¥* a5 - return address
#*
#* Returns: EQG: the pattern matched
# NE: the pattern didn’%t match
#*
* Uses: dO. w, al
*

339
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#* Called-by: Coldstart memory—-sizing routine.
o N
memchk:
add. 1 di, a0 i a0 -> memory to check
clr. w do ; zap pattern seed
lea $1£f8(a0),al i al ~-> ending address
memchkl: cmp.w (a0O)+.,d0 ; match?
bne memchkr i (no —— return NE)
add. w #$fa54, dO i yes —— bump pattern
cmp. 1 a@, al ;i matched entire pattern?
bne memchk1 i (no)
memchkr: jmp (ad) i "return” to caller
ifeq systype-rom
*+
# sysfail — we drop dead gracefully (sort of)
*
# I€f on a high-rez system, set video configuration to high-rez;
# Put up some diagnostic infoi ]
# Display some kind of icon in the screen’s center;
# Then loop forever, incrementing a bit of screen memory
L. 3 .
*—
sysfail:
btst. b #7,gpip i test "HighRez" panic input -
bne sysfl i (keep low rez) h
move. b #4$02, shiftmd i set high rezx, cross our fingers
systd: lea sysflipc), ab i load return address
lea failure(pc),al i al —> icon form
bra sysfdraw i draw icon
sysfl: moveq #0., dO i delay a while
sys+5: dbra d0, sys+S5
lea sysf2(pc), ab i load return address
lea failurel(pc).,al i at -> icon form
bra sysfdraw i draw it
sysf2: moveq #0, dO i delay a while
sysf3: dbra d0., sys+3
bra sysf4 ; back to the beginning
sysfdraw:
clr. 1 a0 i draw in middle of screen
moveq #0,d7 : i count = 1
lea failure(pc).,al i al ~> icon form
bra _draw_icon i draw the icon
H+
# "Sad" icon form
# ... or something like that
*
*- —
failure: / '

startup. s Page 20
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dc. w “1ii1111111111411
dc. w %1000000000000001
dec. w %1000001111000001
de. w %1000001111000001
dc. w %1000001111000001
dc. w %1000001111000001
dc. w %1000001111000001
dc. w %1000001111000001
dec. w %10000011110006001
dc. w %1000001111000001
dc. w %1000001111000001
dc. w %1000000000000001
dc. w %1000001111000001
dc. w %1000001111000001
dc. w %1000000000000001
de. w #it11i114111111111
#-—— alternate form of the thing:
failurel:
dc. w Zit1i1411111111111
dc. w %L1000000000000001
dc. w %1000000000000001
dc. w % 1000000000000001
dc. w %1000000000000001
dc. w %1000000000000001
dc. w %1000000000000001
de. w %1000000000000001
dc. w %1000000000000001
dc. w %1000000000000001
de. w %1000000000000001
dc. w %1000000000000001
dc. w %10006000000000001
dec. w %1000000000000001
dec. w %1000000000000001
dc. w Zi111111111111111
endc
*+
# val_memval ~ test memory configuration validation
# Passed: ab - return addressd
# Returns: a5 -> 0 (quick zeropage)
* EQ: memory setup OK
* NE: memory never configured succesfully
3*
*.—
val_memval:
clr. ad ; a5 —» quick zeropage
cmp. #memmagic, memvalid(a5) ; check first magic number
bne val_mr ; {mismatched —— return NE)
cmp. #memmag, memval2(asS) ; check once more {(for paranocia)
val_mr: jmp (ab) ; return EQ/NE

*+

# Four longwords of zero

s/
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#*
#— N
ieros: dc. 1l $00000000, $00000000, $00000000, 00000000
H#+
# _draw_icon — Draw an icon
# Passed: ab —> return address
#* al -> source form
# d% = #icons to draw - i
* a0 = destination: '
* a0 == 0 draw in middle of screen
# a0 < 48000 draw at offset on screen
#* a0 >= $8000: draw in memory
#*
# Uses: d0-d7/a0-a3/a5
*
*—_
_draw_icon:
move. b shiftmd, d4
and. w #$0003, d4 ,
add. w d4.d4 i d4 = rez index
cmp. 1 #$8000, a0 i 1f (ad = 0x8000) just_use_it;
bhi di_na
cmp. 1 #0, a0 i if (a0 == 0) a0 = icn_index[d4]
bne di_nal - —
move.w icn_index(pc, d4.w), a0 i get offset of middle of screen T
di_mnal: clr.1 do i d0O = base_of_screen
move. b dbaseh, dO
1sl. w #8, d0
move. b dbasel, d0O
1s1.1 #8, dO
add. 1 d0, a0 i a0 += base_of_screen;
di_na: moveq #15,d7 i d7 = scanline count
di_1: move.w icn_repeat(pc.,d4. w),dé i dé = #scanlines to repeat
di_2: move. w d5,d3 i d3 = count of # to draw
move. 1l a0, a2 i a2 -> next scanline
add. w icn_width(pc, d4. w), a2 :
di_3 move. b (al),do ' i get word from source form
lea di_rti(pc),ad i (ab9—->return address)
bra dup8 ;i expand MSW of icon
di_vt1: move. w d2,d1
move. b 1(al), d0 i expand LSW of icon
lea di_rt2(pc),ad i (ad~>return address)
bra dup8
di_rt2: move.w (al),do ; get original icon word
jmp di_gmp(pc, d4. w) i Jump to draw Toutine
di_ymp: bra.s di_low ’
bra.s di_med
bra. s di_hi
di_low: move.w d0, (a0)+ i store all four planes in lorez

gL
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di_med:

di_hi:

di_cn:

*+

# dupB8 - expand
Passed:

¥ % Kk k & k % %

o
c

o
23]

.

@
I

Pt

*+

move. w
move. w
‘move. w
bra. s

move.
move.
move.
move.
bra. s

EEEE

move,
fmove.

E E

dbra
move. 1
dbra
addg
dbra
Jmp

Returns:

Uses:

move. 1
moveq
moveq
roxl.
move.
roxl.
move.
roxl.w
dbra
move. 1
Jmp

EEE®

d0, (a0 +
d0, (ad)+
d0, (a0)+
di_cn

di, (a0)+
di, (aO)+
d2, {ab)+
d2; (a0)+
di_cn

di, (al)+
d2, (ad)+

d3,di_23
a2, a0
db.di_2
#2;al
d7.di_1
{ab)
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dO. b into d2. w
d0. b = source bits
ad ~>» return address

d2. w = d0. h,

with every

ald (to save d3)

d3, a3
#0, d2
#7,d3
#1, dC
sT,—~(sp}
#1,d2
{spl+,sT
#1,d2
d3:d8_1
a3, d3
{(a5)

#* Screen-rez dependent parameters:
index to center of screen

* 0

# 0
¥#* o

#

*...
icn_in
icn_wi
icn_re

with of screen in bytes

number of scanlines to repeat

dex:
dth:
peat:

100#160+72, 100#160+72, 200#80+36
160, 160, 80

0,0, 1

{continuve)

store plane
store plane
store plane
store plane
(continue?

store plane
store plane

loop to do more on this line
a0 ~» next scanline

= OO

0
1

dup scanlines

bump source form
do another scanline

return

bit doubled

Fen Aee A e M wms we e e her e

save d3

d2 is pristine
d3 = bit count
get MSB into carry + X

{save X)

then rotate X in once

{restore X)

then totate X in twice
{loop for more bite:

restore 43
return

§S3
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#+

# Default palette assignments.

# Sort of corresponding to the GSX spec
#—

colors: dc.w $777 i O white
dec. w $700 i 1 red
dc. w $070 i 2 green
dc. w %770 i 3 yellow
dc. w +007 i 4 blue
dc. w $707 i 9 magenta
dec. w $077 i 6 cyan
dc. w 355 i 7 "low white"
dc. w $333 i B grey
dc. w $733 i @ light red
dc. w €373 i 10 light green
dc. w $773 i 11 light yellow
dec. w £337 i 12 light blue
de. w £737 ;i 13 light magenta
de.w €377 i 14 light cyan
dc. w $000 i 15 black
*+
# hbl — force caller to IPL
# Oh-well: "Yeah, it sucks, but it works” (—1%)
*
# Note: Hacks caller’s IPL to 3 (if it was O}. This is
# a kludge against fascist programs and certain
# debuggers that insist on starting processes up
#* at IPL O.
#
H—
hbl: move.w dO.,-(sp) save d0

move.w 2(sp),d0

and. w #$0700, dO

bne hbl_r

or. w #$0300, 2(sp)
hbl_r: move w (spl+.d0

rte

- N e e e

#*+ , ‘
# vbl — vertical blank interrupt handler

get pushed SR

strip crufty bits

not IPL O, so punt

force caller to IPL 3
restore d0O, back to victim

*.—-

vbl: : , ,
addq. 1 #1,_frclock i bump frame clock
subq.w #1i.vblsem i P(vblsem) — vblank locked?
bmi vblret
movem. 1 d0—~d7/a0—-ab, ~(sp) , i save registers
addq. 1 #1,_wvbclock i bump unblocked-frame clock
clr. 1 as 7 i ad% —-> zero page

#— Video monitor fail-safe anti-burnout check:

b a4 4
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move. b shiftmd, d0 ;
and. b #3, dO i
cmp. b #2, d0 :
bge swmonl 3
#——~— low rez: switch to high if gpipii7 ==
btst. b #7.gpip
brie swmon3
move. b #2,d0
bra sSwmona
#-—— high rez: switch to low (hopefully de
swmonl: btst. b #7,gpip i
beq swmon3d i
move. b defshiftmd(abd}, dC i
cmp. b #2, dO H
blt swmong i
clr. b d0
swmong: move. b dO,sshiftmd{a’) H
move. b dO,shiftmd
move. 1l swv_vec(a5), a0 ;
Jsr (ald)
swmon3:
bsT blink i
#—-—— rveload color palettes
clr. 1 as H
tst. 1 colorptr{ad) j
beq vbli ;
move.l colorptr{a5}, a0 ;
lea colorQ, ail ;
move. w #1&—-1,d0 H
vb1la: move. w {(a0)+, {(all)+ i
dbra dG, vb12 i
clry. 1 colorptr(ad)} i
#——— vrepload display base register
vbl1: tst. 1 screenpt(a%) ;
beq vb1l5
move.l screenpt(adi,_v_bas_ad(ad)
move. 1l _v_bas_ad(a5),d0
lsr #8., 40 ;
move. b dO,dbasel ;
isr #8, dO
move. b d0,dbaseh ;
Fm Floppy drive—-select timeout:
vbl1l5 bsr _flopvbl i
F—— o Call deferred interrupt vectors:
move. w nvbls,d?7 ;
beq vbl12 ;
subg. 1 #1,d7 i
move. 1 _wvblqueue, a0 ;
vb110: move. 1 (a0)+, al ;

get current rez
strip bucky bits
low or high rez?

{high?}
C
get "High rez"” input

no change: punt
trans to high rez

fshiftmd) if gpipidid7 == |

get "High rez” input

no change (still highrez)

get preferred rez

if high-rez., then force low rez

{low or med Tez)
set shadow % hardware shift—mode

go through "change rez" panic vector

blink cursor

-

ad Zero page

if(colorptr != NULL). ..
(its NULL, so don‘t reload)
a0 - user‘s color base
al ~> hardware palette base
d0 count

load a palette

..and repeat

zap colorptr

if{screenpt == NULL} don’t;
; set 08 variable
i 40 —~2 screen bottom
strip lower B bits
lgad "low"” pointer
pointer

load "high"

{no args)

d7 # of deferred vblank vectors
{punt if no vectors)

turn into DBRA count

a0 ~> vectors

al ~> deferred vector

55
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cmp. 1 #0, atl i 1f{al == NULL) continue;
beq vblil
movem. 1 d7/a0, —(sp) i save registers
jsT (al} i call routine
movem. 1 (sp)+,d7/aC i restore registers
vblil: dbra d7,vbl10 i loop for more vectors
#—-—— monitor screen dump #flag
vb112: «clr.1 ag i quick zeropage
tst. w _prtcnt(ad) i printscreen active?
bne no_print i no
#*+
# printScreen
)

# We re—enable vblanks here, until the printScreen finishes.

*_

bsr _scrdmp ; dump screen

move.w #—1, prtcnt i unlock printScreen
no_print:

#——— restore registers & return {(and a handy RTE)
movem. 1 (spl+,d0-d7/a0-ab

vblret: addq.w #1.vblsem

_rte: Tte

; V(vblseﬁ) Crelease vblankl

*+
# wvbl — wait for next vblank
# Passed: nothing
# Returns: at beginning of next vblank
# Uses: DO
T
wvbl:
move.w srt,—~(sp) ,
and. w #EFFFF—%700, sT
move. 1l _frclock,dO
wvbll: cmp. 1 _frclock, dO

save psw
enable vbl interrupts

40 = frame clock

wait for clock to change

-~ M wr w

beq wvbl1
move.w (spl+,sT i then restore psw & return
Tts )

#+

# _critic ~ critical error handler binding for C

# Falls—into: _criticeh

# (screwy way to save two bytes...)

*

3% —-

_ecritic:

move.l etv_critic,—-(sp)

i Jump through critic vector
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Hd

# _critich — default critical ervor hendler

# loads ~1 into DO and returns

3#

-

_critich:
move: #$1, dl : gefault return value = ERROR
vts . return Yo trap invoker

#+

# trpl3h — GEMDOS BIOS trap handler (trap 13;

# trpl4h - Atari BIOS extensions (trap 14}

# traph -~ trap handler

*

# On the stack:

# From super— From user

# visor mode: mode:

H 0 e e mmemm———— e e s e ey e et e

3* N(spJ args N{usp) args

* b(sp) func# 6(usp) funcH#

* 2(sp) ret 2(ssp) ret

* (sp) BR (ssp) SR

*

# Returns: anything in DO

*

* Uses: d0-d2/a0—-a2

* Keeps: C registers

Notes: BIOS traps are te-entrant to ‘nlevels’ {(declared near the

1

% %k &k ok &k ok %k ok ok X

trpildh: lea
bra. s
trpi3h: lea

beginning of this file). Attempts te recurse more than
‘nlevels’ will probably result in a crash.

BIOS calls may be made from user mode. {This differs from
the current GEMDOS spec: which states that BIOS traps are
available from supervisor mode only).

* save registers, twiddle stack:

traph: move. 1l
! move. w
move. w

move. 1
movem, 1

move. 1

trpid4tab(pc.al ;i a0 -> trapil4 Jump table

traph

trpi3tab(pc). a0 i a0 -~ trapl3 jump table

savptr, al i al - register save area
{(sp)+.d0O i pop SR and save it

40, ~-(al) i (need in DO for user—-mode test)
{(sp)+,—(al) i save return addr
d3-d7/a3-a7:.~(al) i save C registers + super stack
al,savptr ;7 update save—area pointer

# make sure we have the right stack, call function:

btst
bne
move. 1
b_supr: move. w
cmp. w

#13, 40 i was 1in user mode?

b_suprm i (was in super: use super stack)
usp:a’ i use user stack

{(sp)+,dC i get function#

(a0)+, d0 i out of range?

g4
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bge

1sl. w

b_exit
#2, d0

move. 1 (a0, d0. w), dO
move. 1l d0, a0

bpil bh_1

move.l (a0), a0
b_1: clr. 1 as

JsT (a0)

# restore registers.

b_exit: move.l savptr,al
movem. 1l (al)+,d3-d7/a3-a7
move.l (al)+,—(sp)
move w (al)+,—(sp)
move.l al,savptr

L L T S T,

i

L L T POy

(yes, so punt)

turn d0 into longword index

get pointer to function handler
(quick and dirty test-for-negative)
points to code

indirect through RAM. ..

ab

-> zerao page

call BIOS function

al

cleanup stack and return:

-> register save area

restore C registers + super stack
push return address

push old SR

update save-pointer

return to caller

number of entries in jump table

get memory parameter block
console status (input)
console input

console output

Lindirect] disk read/write
set exception vector

return tick calibration
findirectl get BFB

console status (output)
[Lindirect] media change inquiry
get active-drive bit vector
get/set keyboard shift bits

number of entry points

rte
#—— Jump table for GEMDOS functions:
trpl3tab:
dc. w 12 i
dc. 1 _get_mpb i O
dc. 1 bconstat P
de. 1 bconin i 2:
de. 1 bconout i 3
dc. 1 hdv_rw+$80000000 i 4
dc. 1 _setexc i 9
dc. 1 _tickcal i b
dec. 1 hdv_bpb++80000000 i 7
dc. 1 bcostat i 8:
dc. 1 hdv_mediach+4$80000000 i 9
dc. 1 _drvmap i 10:
dc. 1 _shift i 11:
Hom e — Jump table for Atari BIOS extensions:
trpl4tab:
dec. w 40 i
dc. 1 initmous i O
dec. 1 _rts i 1
dc. 1 _physbase i a:
dc. 1 _logbase i 3
dec. 1 _getrez i 4
dc. 1 _setscreen i 9
dc. 1 _setpalette i b
dc. 1 _setcolor i 7
dc. 1 _floprd i 8:
dc. 1 _Fflopur i 9
dc. 1 _Fflopfmt i 10:
dc. 1 _getdsb i 11
dec. 1 midiws i 12
dc. 1 mfpint i 13:

initialize mouse
(reserved)
get physical screen base
get logical screen base
get screen resolution
set video parameters
set palette
set single color
read floppy sector(s)
write floppy sector
format floppy track
get device status block ptr

write string to MIDI port
initialize MFP interrupt

£S5
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dc. 1 ioTec
dec. 1 rsconf
dc. 1 keytrans
dc. 1 _rand
dc. 1 _proto_bht
dc. 1 _flopver
dc. 1 _dumpit
dc. 1 _curscont
de. 1 settime
de. 1 gettime
dc. 1’ bioskeys
dc. 1 ikbdws
dc. 1 Jdisint
dc. 1 Jenabint
dc. 1 giaccess
dc. 1 offgibit
dec. 1 ongibit
dc. 1 xbtimer
dc. 1 dosound
dc. 1 setprt
dc. 1 ikbdvecs
dc. 1 kbrate
de. 1 _prtblk
dc. 1 wvhl
dc. 1 supexec
dc. 1 puntaes

#*+

# supexec — execute some

»

*_

supexec:
move. 1l 4(sp),al
Jjmp (a0}

*+

Character device I/0

llbogusﬂ

nmumber will result in a crash.

#
*
# No check is made for
*
#

*—.

bconstat: lea
bra. s

bconin: lea
bra. s

beostat: lea
bra.s

tconstat{pc), al
chsw

tconin(pcl), a0
chsw

tcostatipecl), a0
chsw

device

i 15
i 16

i 17

20:
21:
22
23:
24:
25:

Ay m M e

26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39

L P

; a0

set 1/0 record
configure R5-233 communications
set keyboard translation tables

generate 24-bit random number
prototype boot sector
floppy verify

dump screen

get/set cursor configuration

set ikbd time

get ikbd time

reset keyboard to powerup default
write string to ikbd

disable mfp interrupt

enable mfp interrupt
read/write sound chip

reset bit in sound chip register
set bit in sound chip register
initialize mfp timer

startup sound daemon

get/set printer configuration
return ptr to base of kbd vars
get/set keyboard repeat rate
_prtblk primitive

wait for next vblank

execute in super mode

throw away AES

code in supervisor mode

—-> code

i execute it

numbers. A wierd device
; a0 -> stat table
;i a0 —-> input table

; a0 —-> ostat table

g7
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a0 -2 output table

get device number

turn into longword index
get address of handler

bconout: lea tconout(pc), al
chsw: move. w 4(sp),d0

1sl. w #2, dO

move. 1l (a0,d0. w},al

- e a

Jjmp {(a0) Jump to it
#*+
# Jump tables for
¥* 0 - 1lst: (printer)
# 1 - aux: (rs232)
¥* 2 ~ con: (screen)
3* 3 - Atari midi
%* 4 ~ Atari keyboard (output only)
* % — raw console ocutput (bypass vtS2 pressure cooker)
#*
# No range checking is performed. If a bogus device number

# is passed to the BIOS’ character I/0 handler, the system
# will crash or become funky duex.

3
*—-
tconstat: dc.'1 _rts,auxistat, constat.midstat: _rts, _rts
tconin: dc. 1 _lstin,auxin,conin,midin, _rts, _rts
tcostat: dc. 1 _lstostat,_auxostat,conoutst, ikbdost,midiost, _rts
tconout: dc. 1 _lstout, _auxout,conout:midiwc, ikbdwe, _asc_out
#+ :
# _drvmap — return "active drive" bit vector
# Passed: nothing
# Returns: DO.L = a bit vector of live (rwabs‘able) block devices
#*
+—
_drvmap
move. 1 _drvbits(a5), d0
rts
#+
# _shift - get/set keyboard shift state
# Synopsis: LONG _shift(bits)
# WORD bits
#*
# Returns: DO.B = shift/alt/ctl/shift’ bits
% ,
# Note: Since the shift bits are changed at interrupt
#* level, any set from a get of the shift state
* must be done as a critical section.
3 .
¥ —
_shift:

moveq #0, dO

move. b kbshift(aS),d0O
move. w 4{sp),di :
bmi shifr :
move. b dil.kbshift(ad)

§3Y
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shifr: Tts
#+
* _get_mpb - veturn initial memory parameter block
# Synopsis: _get_mpb{mphb)
+# MPB #mphb;
##
# Returns: The properly initialized MPB.
# The MPB points to an MD somewhere in BSS. The MD /must/
# be in RAM since DOS will modify 1it.
H#—~ .
_get_mphb:
move. 1l 4{(sp)., a0 i a0 -» MPB
lea themd (a5}, al i ai -> MD
#—-—— initialize MPB: .
move. 1 al, (ad) i mp_mfl = &themd;
clr. 1 4(a0) i mp_mal = NULL;
move. 1l al,B8(a0) i mp_rover = &themd;
#——— initialize MD:
clr. 1 (al) i m_link = NULL;
move.l _membot(a5).,4(al) ; m_start = _membot;
move.l _memtop(a5),do i m_length = _memtop —- _membot:;
sub. 1 _membot(ad), d0
move. 1l dO0,8(al)
clr. 1 $c(al) i m_own = NULL;
rts
#+
# _setexc — set exception vector

# Synopsis:

¥ ok & K & % &k %k

*—
_setexc:

setexl:

*+

Returns:

move. w
1sl. w
clr. 1
lea
move. 1
move. 1
bmi
move. 1
Tts

setexc{vecno, addr)
If ‘addr’ < O, the vector is not set.

Extended vectors ($100 through $107) are located in the
first eight longwords of BSS, at %400. This is for

convienience —— they could really be located anywhere.
DO.L = original vector value

4(sp), d0 i d0 = vector#

#2, dO i turn into longword index

a®

(a0, d0. w), a0 ;a0 - vector

{aQ), do i d0 = current vector address
&(sp),dl i d1 = what_to_change_it_to
setexl i punt 1f (d1 < O)

di, (a0) i set vector address
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# _tickcal - return system timer calibration value (in ms)
b ~
_tickcal:
cle. 1 d0 ;i cast to unsigned longword
move. w _timr_ms(ab), d0 i get calibration
rts
#*+ ,
# _physbase — get physical display base
* ,
*—
_physbase:
moveq #0, d0O ; cleanup pointer—-to-be
move. b dbaseh, dO i load and shift bits 16. .23
1sl. w #8, d0 A
move. b dbasel, dO i load and shift bits 8. .15
1sl.1 #8, dO
rts i return pointer in dO
#+
# _logbase — get logical display base
*
3
_logbase:
move.l _v_bas_ad(a5), d0 i set software shadow
rts —
#+
# _getrez - get current screen rez
*
*—.
_getrez:
moveq #0, dO i cleanup dirty bits
move.b shiftmd(ad),d0 i get screen rezolution
and. b #$03, dO : ;i strip garbage bits
rts i return rez
#*+
# setscreen - set screen location(s), rez
* _setscreen(logicalloc, physicalloc: rez)
¥* LONG logicallLoc, physicallLoci
* WORD rez;
*
3H—
_setscreen:
#—— set logical location:
tst. 1 4(sp) i itf(logloec < O) then ignore it
bmi +£5a
move.l 4(sp),_v_bas_ad(ad) ;i set software pointer from logloc
o~

§52
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#—-—— set physical lucation:
f5a: tst. 1 B(sp) . ; if{physloc < O} then ignore it
bmi £5b |
move. b F{(sp).dbaseh ‘ i set bits i6. .23 of harduware pointer
move. b $al(sp),dbasel i set bits 8..15 of hardware pointer
#-—— change screen resolution (clears the screen, clobbers the cursor):
£5b: tst. w $sc(spl i if({rez < 0) then ignore it
bmi £or
move. b $d(spl),sshiftmd(abd) i set software shadow
bsr wvbl i wait for start of vertical-blank
move. b sshiftmd(ad),shiftmd ; set hardware location
clr.w vblsem{(ab) ; disable vblank processing
Jst  esc_init i re—initialize glass tty routines
move. w #l,vblsem i rTe—enable vblanks
£571: rts
#+
# _setpalette ~ set palette (on next vblank)
# _setpallete(LONG palettePtr)
*
—
_setpalette:
move. 1l 4{(sp),colorptr(al) i set software pointer
Tts i (updated by vbl handler)
#+
* setcolor — set single color, return old color
# _setcolor(WORD colorNum, WORD colorValue)
#*
*—
_setcolor:

move.w 4(sp),dl

add. w di,dl

and. w #$1+,d1

lea color(, a0

move.w (a0,dl. w),d0

and. w #$0777, 40

tst. w &(sp)

bmi _setcl

move. w &(sp), (a0, d1. w)
_setcl: rts

get color number

turn into word index

force color range (prevent buserr)
a0 -> base of palette memory
return old color

mask dirty bits

if new color is <0, don’t set it
(punt)

set new color

A e s % s %er e e e

#+
# puntaes — throw—away AES, restart the system
# Passed: nothing
# Uses: everything
# Returns: if AES was already thrown away
#*
3 —
puntaes:
move.l os_magic(pcl.al ; get pointer to magic
cmp. 1 #4$87654321, (al) i is the magic still there?

§53
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bne paesl i no —— just return
«"’\\
cmp. 1 phystop., a0 ;i 1s 1t in ROM?Y
bge paesl i yes ~— we can’t do anything about it
clr. 1 (a0) i clobber AES!
bra reseth i restart the system
paesi: rts
#+
# _term — terminate current process
# Called-by: Uncaught traps (bus errors, and so on)
# Saves: processor state (in a bailout area)
*
* —
_term:
bsr savp_2 i stack PC
nop i (never executed)
savp_2: move.1l ({(sp)+,proc_pc ; save bogus PC + exception number
movem. 1 d0~d7/a0-a7,proc_regs i common registers
move. 1l usp,al i save USP
move. 1l a0,proc_usp ,
move. w #1535, d0 i save 16 words off top of
lea proc_stk, a0 i the stack (enough for
move. 1l sp,al i any possible 48000 exception)
savp_1: move.w (al)+, (a0i+ i save a word
dbra dQ, savp_1
move. 1 #$123454678,proc_lives i set magic number (procdump lives) I
#——~- draw an appropriate number of ‘shrooms on the screen:
moveq #0, d1
move. b proc_pc,dl ]
subq #1,d1 i 2 for bus ervor, 3 for address, etc.
bsr do_shroom
move.l #savend.,savptr i clobber BIUS top level
move. w #1,—-(sp) ; "error" return condition
cir. 1 —(sp) i GEMDOS function #0
trap #1 i "terminate process"
bra reseth i on return, reset system
#+
# do_shroom — draw little mushroom clouds on the screen
# Passed: dl. w = #shrooms to draw (DBRA count)
# Returns: some shrooms on display
* Uses: d0-d7/a0-a2
# ,
*# Discussion: The graphics ain’t all that great. And this is silly.
#
3 -
do_shroom:
move. b shiftmd,d7

and. w #+£0003, d7 —
add. w d7, d7 i d7 = rez index .

359
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clr. 1

mave. b

1sl. w

move. b

1sl. 1

move. 1

add. w

lea
move.

dmQ: move.
move.

dmi; move.

dm2: move.
dbra
dbra
addq
add. w
move.
dbra
Tts

mindex:
mcount:
mwidth:

#——— what it

mushroom:
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

EEEEEEEEEEEEEEEEE

#+
_fastcpy -
Synopsis:

Kok %k & &k %

€

€ E ~E

1

is:

a0

dbaseh, d0

#8, dO

dbasel. d0

#8, dO

dQ, a0
mindex{(pc,d7. w), a0

mushroom{pc),al
#15, déb

di, dz

a0, a2
mcount{pc,d7. w),d5S
{al), (a0 +

d5, dm2

d2.: dml

#2, al
mwidth{pc.d7. w), a2
a2, a0
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P T T

af —» base of mem to draw at

al —-> source form
d6 scanline count

d3 = # to draw on this line
save ptr to beg of line

d5 = #words to replicate
draw a word

(complete single shroom)
another; on the same line
next source word

next dest line

d&: dmO ; (loop +for next line)
i byebye
dc. w 100#1460, 100%#160, 200#80

dc. w 3, 1.0
de. w 160, 160, 80

#0000011111000000
Z0001111111110000
40011101111111000
40111011111110100
%10110111311111010
%1011101111111010
Z1101111111110110
Z0110011011111100
40011001010001000
“L0000001010000000
Z0000010001000000
%0000010001000000
Z0000010101000000
%“0GG00101006100000
%“0000100100100000
%40000100100100000
Z0001001010010000

"fast” S512-byte copy

fastcpy(src, dest)

Used by _rwabs to fake disk DMA to odd addresses.

disk I/D on odd addresses is very slow. Lose, lose.

Therefore,

5§55
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_tastcpy:

move.
move.
move.
fastl: move.
move.
move.
move.
move.
move.
move.
move.

dbra
rts

#*+

# Go through
#

*.—.
_hinit: move.l hdv_init,—(sp)
rts
autopath: dc. b NAUTON Y
avtofile: dc. b ‘# PRG’, 0
de. w $1234,$5678.$93bc.$deF0
even
H#+ ,
# _auto — exec auto-startup files in the approprlate subdirectory
# _autol - exec (with filename args)
# Passed: a0 ~> full filespec (pathname)
3# al -> filename part of filespec
¥* _drvbits: bit vector of active drives
#* _bootdev: contains device to exec from
% , ,
# Returns: nothing
#*
# Note: I# _drvbits%iZ_bootdev is zero, _auto simply quits (since
* the device isn’t active....) '
% ,
# Uses: everything
*_.
.globl _auto i for debugging
_auto: lea avtopath(pc), al i =2 path
lea auvtofilei{pc), al i —> $#ilename
_autol: move.l1 (sp)+,avtoret ' i return addr (used by execlr)
clr. 1 ad " i quick zeropage
move. 1l a0, pathname(ad) i setup filename/pathname ptrs
move.l al,filename(a5) '
move.l _drvbits(a5),d0 i d0 = active dev vector
move.w _bootdev.,dl i d1 = dev# to exec from
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4(5p), a0 a0 -~ src
8(sp),al al ~> dest
#63, dO dO = move count (&44#8 = 512)

(a0)+, (al)+
(aQ)+, (al)+
(a0)+, (al)+
{(aQ)+, (al)+
(aQ)+, (al)+
(a0)+, (al)+
(aQ)+, (al)+
(a0)+, (al)+
d0, fastl

copy B8 bytes at a time

. v e ms ey

PO TTTOTTTE

hard—-disk initialization vector

to minimize loop overhead
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btst di, do i is the dev alive?
beq avtoq ;i {(no —— so punt)
lea nullenv{pc), a0 i a0 —> \O\O
move. 1 a0, —(sp) i null enviroment
move.l a0,—-{(sp) i null command tail
move.l a0, -(sp) i null shell name
move. w #5, —(sp) i Create-PSP subfunction
move. w #%4b,—{sp) i exec function#
trap #1 ; do DOS call
add. w #1&, sp
move. 1l dO., a0 7 a0 -> PSP
move. 1l #fauto,8(al) i initial PC —-> autoexec prog
move. 1l a3d,—-(sp) i null enviroment
move. 1 dO,—-(sp) i —» PSP
move. 1l a3,-(sp) ; null shell name
move. w #4,~(sp) i Just-go
move. w #$4b,—-(sp) ;i function = exec
trap #1 i do it
add. w #1646, sp ; cleanup stack &% goodbye
autoq: rts
*+
# fauto - exec’d by _auto to do autostartup
*
* Passed: pathname -> path part of filespec
* filename —-> file part of filespec
#
I
fauto:
clr. 1 ~{sp) ; get into super mode
move. w #3220, -(sp}
trap #1
addgq #b6, sp i cleanup
move. 1l d0, a4 ; a4 -> saved super stack
#——— free up sSOmMe memory:
move. 1 4(a7),ad i a5 —> base page
lea $100(a5), sp i sp —> new, safer addr
move. 1 #$100,—~(s5p) i keep %100 (jyust the basepage)
' move. 1 a5, —(sp) i —>» start of mem to keep
clr. w —(sp) i Jjunk word
move.w #%$4a,—(s5p) i setblock(...)}
trap #1
addq #6, sp
tst. w d0
bne au_dn ; punt on error
move. w #$0007, -(sp) i find r/o+hiddentsystem files
move. 1l pathname,—-(sp) i —» filename (on input)
move. w #%4e, —(sp} i searchFirst

8§57
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moveq #8,d7

aul: pea auvtodma
move. w #$la,—-(sp)
trap #1
addgq #&. 5p
trap #1
add. w d7. sp
tst. w d0
bne au_dn

#——— construct filename from

Page 38

i
i
i
i

path and the

!

i

. we me e

sp ;

e %mr e e

d7 = cleanup amount
setup DTA (for search)

search first/search next
cleanup stack

test for match

{no match —-— quit)

name we just found:
copy pathname
a2 -> end+1 of pathname

copy path part of name
finished?

‘(no)

ctopy fname to end of pathname

null enviroment
no command tail
-> file to exec
load—and—go
exec(...)

reset cleanup amount
searchNext

and return to the guy who called us to begin with.

setup supervisor stack

get return addr

move. 1 pathname, a0
move.l filename, a2
lea avtoname, al
aud: move. b (aQ)+, (al)+
cmp. 1 a0, a2
bne au3d
lea autodma+30, a0
aua: move. b (a0)+, (al)+
bne aul
pea nullenv(pc)
pea nullenv(pc)
pea autoname
clr. w ~{sp)
move. w #$4b,—-(s5p)
trap #1
add. w #1646, sp
moveq #2,d7
move. w #HE4f, -(s5p)
bra aul
#+
# The first GEMDOS process can never terminate.
# This is not a good feature:
# Kludge around it —- re—initialize the stack
#*
*
#— L
au_dn: lea _supstk+2048,
move. 1l autoret,-(sp)
Tts :

#——— bss for auto—exec:

bss
autoret: ds. 1 1
pathname: ds. 1 1
filename: ds. 1 1
auvtodma: ds. b 44
autoname: ds. b 32

even

text

P . T

=2

Just Jjump there ...

-
->

~auvto’s caller (yeccch)
filespec’s pathname
filename part of path
bytes for directory search
bytes for path+filename

44
32

£5%
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% % & & ok %

4+
# _dumpit: dump screen
5 ‘ ‘
b
_dumpit:
clr. w _prtent
bsr _scrdmp
move. w #SFFFF, _prtcent
rts
*+ '
_scrdmp — printScreen(), front-end to _prtblk()
Passed: nothing
Returns: nothing
Uses: ~ everything
_scrdmp: ‘ o
clr. 1 ab i easy zeropage
move.l _v_bas_ad(aS),p_blkptr(ad) i} => screen mem
clr. w p_offset(ad) i offset = O
clr. w d0 ‘
move. b sshiftmd(aS5),d0 i get w & h

move.w d0,p_srcres(ad)
add. w do, d0

lea reztab{(pc),al

move.w (a0,d0. w),p_width(ad) ; set display width, height
move. w &(a0,d0. w),p_height(ad)

clr. w p_left(ad) i left = vright = 0

clr. w p_right(ad)

move.l #$££8240,p_colpal(ad) i ~> hardware palettes

clr. w p_masks(ad) i default masks ptr

*

draft or final mode
move.w pconfig(ad),dl i p_dstres = pconfigZi3
lsr. w #3,d1
and. w #1,d1
move.w di,p_dstres(ad)

# printer or rs232 port
move.w pconfig(a5),dl i p_port = pconfigiisd
move. w di,doO
lsr. w #4, d0
and. w #1,d0
move.w d0,p_port(ad)

*

select printer flavor
and. w #7,d1 i p_type = ptypelpconfig & 71
move. b ptypel{pc,di. w),dO
move.w dO,p_type

# do it

pea prtargs(ad) i => beginning of parameter area
bsr _prtblk i print it (finally)

04
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addq #4, sp i
Tts ;
#—-—— gcreen resolution table (pixels) for
reztab: dc.w 320, 640, &40 i
dc. w 200, 200, 400 i

#~—-— printer flavors (based on low 3 bits

ptype:

dc. b 0

dc. b 2

dc. b 1

dc. b -1

dc. b 3

dc. b -1

dc. b -1

dc. b -1

even
#——— parameter storage for printScreen:

bss
prtargs:
p_blkptr: ds. 1 1
p_offset: ds. w 1
p_width: ds. w i
p_height: ds. w 1
p_left: ds. w 1
p_right: ds. w i
p_srcres: ds. w i
p_dstres: ds. w i
p_colpal: ds. 1 1
p_type: ds. w 1
p_port: ds. w i
p_masks: ds. 1 1

startup. s Page 40

e e e % N mr W e

. W we W we s

cleanup stack
and return

printScreen
widths
heights

of pconfig)

atari mono dot

atari mono daisy

atari color dot

Latari color daisy???]
epson mono dot

Lepson mono daisyl
Lepson color dotl]
Lepson color daisyl

-2 bifmap to print
offset on page

-width and height

left & right leading

source rez (Q. 1, 2)
destination rez (0, 1)
—> colar palettes
printer type (O, 1)
printer port (0, 1)

-> halftone masks

F60
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e o e o e (o e e e St S e e et o P e ot v e et St O S A A e A ) LS e i 0t A OIS M Sk St T T i S Rt Bt Vit bt o e ke R e o i M St S S P A7 S Y P St o i Yo b7t PO ki S it
#

¥* Position-independent 0S mover

* (C)1985 Atari Corp.

# Takes over from the Loader,

* cleans up the display;

#* moves RAM—lpaded 0OS from where it is to where it should be.

*

# 23-May—1985 1md Re-—write from old, crufty version.

#*

*—'- —— — = iy e et o e B Sl o S s S e A S S i ——— ——— — T —— — 1 — o M et o W S o W Sty
#——— interface equates to 0S:

lowstart equ $580 ;i start of low BSS to clear
src_offset equ %100 i offset from ‘start’ to 05 image
os_size equ $38000 i size of 0OS

#——— hardware:

dbaselo equ $£+#8203 i display base low (really, medium)
dbasehi ‘equ $££8201 i display base high

color0O equ $££8240 ; base of palette mem

gpip equ $fffall i general porpoise input

#+

# Take control from the Loader;
# turn on interrupts and clean up the screen:

*

3 -

start: move. w #$2700,sr i supermode, no interrupts
bsr Tramp i cleanup display
lea start(pc), a0 i a0 -> base of loaded OS.
lea src_offset(al), a0
move. 1 B(a0),al i al = a2 = a3 -> destination
move. 1 al,a2 ; a2 —> saddr
move. 1l al,a3 i a3 —> dest
move. w #(os_size/16)-1,d0 i d0 = d1 = size (16-byte chunks)
move. w d0,dli

#——~ copy 0S5 to destination:

mvit: move. 1l {(aQ)+, (al)+ i copy 1& bytes /fast/
‘move.l (al)}+, {al)+
‘move. 1l (a0)+, (al)+
move. 1 (a0)+, (al)+
dbra d0, mvit i ...until we‘re done

#——— startup the system:
Jmp (a2) i Jump to DS base addr

F 174



Jul 9 12 43 1985 reloc. s Page 2

*+ N
# ramp — pretty transition from boot screen (the Fog?
¥ Takes about 0.5 seconds for a color display;
# No time atoll for a mono system.
*
*__
ramp:
btst. b #7,gpip ; are we mano?
beq itsmono i yes, we ARE devo
*+
# a color monitor is attached (attatched)?
# agnyway, bring up the fog.. ..
#
*.._.
ramp 1: clr. 1 do ; assume we ’‘'re done
lea color0, a0 ;i a0 -> palette RAM
move. w #15,d7 i 47 = count (do all colors)
ramp_2: move w (aQ),dl ; get palette bits
and. w #%777,d1 ;i strip garbage ones
cmp. w #$777,d1 i are we alrveady at white?
beqg ramp_J3 i (yes, so don’t increment this one)
#-—- bump color up one notch:
move. w #$700, d2 i d2 = mask
moveq #2,d3 i d3 = count (do this three times)
ramp_ 4. move w di,d4 : i d4 = calor & mask —~
and. w d2, d4 '
move. w W$777,d35 i d5 = $777 & mask
and. w d2, d5
cmp. w d5,d4 : i if we‘re already at 7, just continue
beq incq
mave. w d2,d4 ;i d4 = $111 & mask
and. w #4111, d4
add. w d4,d1 i d1 += d4; bump the color
moveq #1,d0 i not done yet (set notDone flag)
incq: lsr. w %4, d2 i shift the mask down four bits
dbra d3, ramp_4 i do some more fields
ramp_3: move.w dl, (a0)+ ; shove new value into palette register
dbra d7, ramp_2 i loap for more registers
move. w #%46000,d1 i delay a while
ramp_d: dbra ‘di, ramp_d :
tst. 1 d0 i are all palettes at $x7777
bne ramp_1 i {no —— so ramp again)

#*+

# Done with the ramp

# (or, we’re on a mono system).
* -

Jol
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# Clobber last 32K of a S12K

# and move the display there.

*

e

itsmono:
lea $780C0., a0
move. w #E7ff, dO
moveq #0, di

zap: move. 1l di, (a0)+
move. 1l di, (a0)+
move., 1 d1, (a0)+
move. 1 di, (a0)+
dbra d0, zap

move. b #3$07,dbasehi
move. b #$80,dbaselo
Tts

system

al) —> base of new display

cheap zero
clear 16 bytes /real fast/

... $800 times. . ..

point display at new base

§ a3
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/*

# Initialize 05

# Start something up (either GEM or COMMAND. COM).

# Return when that thing is done.

#*

# 4-Mar—-1985 1md Cleanup (removed some lint)}

# 4-Mar-1985 1md Wired for new GEM system.

# 11-Mar-1985 Imd split out osi{)

* 13-Mar—-1985 1md migrated bufll] to base BSS (for future expansion)
# 13-Mar—-1985 1Imd ripped out main() [why keep this file around?®l

*x)
~

#include "f£s. h*

extern long oscall();
#define xexecla,b,c,d) o0scall(OCx4b,a;b,c,d)

/%
#* Sector buffers,
# four seems to be about right (hard-coded
# Extensible through base—BSS links.
*/
char secbuf[43({5121;
BCB bcbhx[41;

/3
# Initialize GEMDOS
#/

osi()

{ .
extern BCB #bufll21;
extern int bootdev:
extern int cmdload;

in asi()}

/% sector buffers */

/3%

/#

/#

# Setup sector buffers (four of ‘em)
*/

bcbx[O0l. b_link = &bcbxE11;
bcbx[2]. b_link = &bchbxI[33;
bcbx[0O3. b_bufdrv = —1;

bcbxL11 b_bufdrvy = —1;

bcbxL21. b_bufdrv = —-1;

bcbx{31. b_bufdrv = —1;

bcbx[O0l. b_bufr = &sechufl01[01;
bcbx[11. b_bufr = &secbufl[11L01;
bcbx[2]. b_bufr = &secbufl2]001;
bcbx[31. b_bufr = &secbufl[31L0J;

/3
# Setup links in buffer—list
# First one caches FATs.

beb for each buffer */

two buffer lists %/

# second one caches directory and data blocks.

#/

Fod
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bufl[0O] = &bcbx[O1;

bufll1l = &becbx[21;

7/ 7

# Initialize 0S: login boot device:
*/ :

osinit();
xsetdrv(bootdev);

/3
/#

/
/%

fat buffers #/
dir/data buffers #/

initialize 0S */
set default drive# #/

Fo S
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/# #Hdefine
*/

/%

"portab. h"

DAS_BOOT 1

rwabs. ¢ Page 1

# ST Disk support (and random BIDS functions;
#* (C)1985 Atari Corp.

*
*_———
# 23-Feb-1985

# 23-Feb-1985 lmd Added “rand()" function.

* 24-Feb-1985 1md Added hard disk hooks

# 24-Feb—-1985 1md Added floppy and hard boot code.

# 25~Feb-1985 1md boot{() goes toc default boot device

# 28-Feb-1985 Imd boot() returns diagnostics,

# 1-Mar—1985 1md Added proto_bt() boot sector prototyper

# 1-Mar-1985 1md Added mediach{(dev) BI0OS call

# 4-Mar—-1985 lmd gethpb() sets disk mode to "SAFE"

# 4-Mar—-1985 1md ¢ixed bugs in proto_bt{)

# 9-Mar-1985 1md Added critical error handler hook

# 13-Mar—-1985 1lmd getbpb() returns NULL on read failure

#*# 17-Mar—-1985 1lmd Added write—-verify switch

* 22-Mar-1985 1md Added magic T/w mode to rwabs

#* 1-Apr—1985 1md Moved DSBs to flop. s (hooray!)

# B8-Apr—1985 1lmd Cleaned up installable dev interface

# 15-Apr—-1985 Imd Happy IRS day.

# 15-Apr—1985 1md check for dev>=2 (only floppies allowed...)
* 6—-May—1985 1md Added access—timing depended UNSURE checking

*—.—.-—-—

Imd Added

*/
#define MAXACCTIM 300L
#define READ 0
#¥define WRITE i

multiple—-sector floppy

#define lowBbits{x)

/#

{({(x)&Oxf#)

/¥ 1. Sseconds

Tead support.

3)

time #/

initializes disk system

/# unsigned coercion of char to int #/

#%# Information we need from an IBM-PC-format
#*# boot sector:

#/

‘#define VOL_SERIAL

#define IBM_BPS
#define IBM_SPC
#define IBM_RES
#define IBM_NFATS
#define IBM_NDIRS
#define IBM_NSECTS

#define

IBM_MEDIA

#define IBM_SPF

#define
#idefine
#define

IBM_SPT
IBM_NSIDES
IBM_NHID

0x08
Ox0Ohb
Ox0Od
Ox0Ce
Ox10
Ox11
Ox13
Ox15
Oxl1é6
0x18
Oxla
Oxlc

/3
/3
/3
/#
/#*
VA
/¥
/3
Ve
/3
VE
/3

P N o e e e e e la

- A)
W)
. B}
W)
. B)
. W)
W)
. B)
W)
W)
- W)
W)

24-bit volume serial#

#bytes/sector

#sectors/cluster
#reserved sectors

#FATs

#root directory entries
#sectors on media
media descriptor byte

#sectors/FAT
#sectors/track
#sides nn dev

#hidden sectors

*/
*/
*/
*/
#/
*/
*/
*/
i/
*/
#*/
*/

P2
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#define CRITICAL_RETRY 0x00010000L

FE:
# Error codes

# Sort of like the PC-DOS ones

*/
#define OK

#define ERROR

#define DRIVE_NOT_READY
#define UNKNOWN_CMD
#define CRC_ERROR
#define BAD_REGQUEST
#define SEEK_ERROR
#define UNKNOWN_MEDIA
#define SECTOR_NOT_FOUND
#define NO_PAPER
#define WRITE_FAULT
#define READ_FAULT
#define GENERAL_MISHAP
#define WRITE_PROTECT
#define MEDIA_CHANGE
#define UNKNOWN_DEVICE
#define BAD_SECTORS
#define INSERT_DISK
#define WRONG_DISK_DUMMY

/¥

# BPB structure

# as defined by GEMDOS:

®/

struct bpb £

WORD recsiz,

clsiz,
clsizb,
rdlen,
fsiz,
fatrec.
datrec,
numcl,
bflagsi

¥}

/3%
# Flags in bpb. bflags:
#/

#define BPB_16BIT_FAT 0x0001

/#
# "Device State Block"
# as defined by wvus.

(—-1)
(-2)
(-3
(—4)
(-5)
(—&6)
(-7)
(-8)
(-9)
(-10)

(-11)-

(-12)
(—-13)
(-14)
(—15)
{(-16)
-17)
(-18)

/*
/#*

/#
/%
/%
/*
/#®
/¥

/¥

/# "retry" return code #/

/% the anti—error #*/
/# anti-success #/

/# how can a disk do this? #/

/% Captain_Catastrophe? #/

/# bad sectors on media #/
/% fake two drives #/
/# luser stuck in wrong disk 3#/

—~
physical sector size in bytes #/
cluster size in sectors #/

cluster size in bytes #/

root directory length in sectors #/
FAT size in sectors %/

sector# of 1st sector of 2nd FAT #/
sector# of 1st data sector #/
number of data clusters on disk #/
various flags #*/

indicates 16-bit FAT entries #/

§467
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# The DSB is used by drivers to hold a device’s state
¥ Most devices require a pointer to this beastie as a parameter
# in their calls.

*/
struct dsb {
/3
# [ paded (or computed from) the boot sector:
#/
struct bpb bi /% JDOS‘ BPB %/
WORD dntracks., /% #tracks {(cylinders) on dev #*/
dnsides. i /% #sides per cylinder #/
dspc, /% #sectors/cylinder #/
dspt. /% #sectors/track #*/
dhidden; /# #hidden tracks */
char dseriall33; /% 24-bit volume serial number i/
> dsbtabl21:
VE
# Variables maintained by floppy vblank monitor:
#/
extern char wpstatusl[l; /% write—protect status #/
extern char wplatch(1: /# write—protect status latch #/
extern WORD motoron; /# motor—on status (for both drives) #/
/%
# (Other floppy variables:
*/
unsigned extern long hz_200; /# system timer tick #*/
extern char diskbufl3; /# disk buffer somewhere in BS5S */
extern int nflops; /# number of active floppies {0,1,2F #/
unsigned extern long acctimil; /# time of last floppy access #/
long maxacctim; /% delay for floppy to turn UNSAFE #/
char diskmode{2]; /# Floppy mode {SAFE., UNSURE, CHANGED} ¥/
int flopok(23; /# 0O: drive OK; —-1: drive vunusable #/
int curflop; /% current floppuy# inserted #/
VL

# Floppy modes
# (states for disk—change detection)

.*./
#define SAFE 0 /% media has definitely not changed #/
#define UNSURE 1 /# media might have changed (we don’‘t know) #/
#define CHANGED 2 - /% media has definitely changed #/
/#
# dskinit — initialize floppy drives
*/
dskinit()

{
LONG getbpb();

Fo ¥
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extern LONG drvbits;

WORD i, i
char #s, #d;

maxacctim = MAXACCTIM;
for (i = curflop = nflops = O0; i < 2; ++1)

{
diskmodelil = SAFE;
if ((flopoklil = f£lopini(OL, OL, i, O, 0O, 0)} == 0)
{
++nflops;
drvbits = 3
¥
}
¥
/3
# getdsb — return pointer to DSB
*/
LONG getdsb(dev)
WORD dev;
{
return OL;
¥
/3

# getbpb - return pointer to BPB
* Reset disk mode to "SAFE"
#/
long getbpb(dev)
WORD dev:
{
register struct dsb *q;
register struct bpb #p;
register int i, i
char #s5, #d;
LONG ret:, floprd(), critic();

it (dev >= 2) /% only floppies here #»/
return NULL; /% can’t do much ... %/

q = &dsbtabldevl; /% pointer to DSB %/

p = &q->b; . - /# pointer to BPB #/

VL )

# Read the boot sector. A

# Compute the DOS BPB from the MSDOS one.
*/ :
do { . '
ret = floprd(diskbuf, OL. dev., 1, O, O, 1}
if (ret <€ Q) ret = critic({(WORD)Tet, dev);
} while (ret == CRITICAL_RETRY);

567
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it (ret < O0) return NULL;

/3#
# If recsiz or clsiz turns out to be zero,
# don’t attempt to use the BPB.
%/
if (!'(1i = y2i(diskbuf + IBM_BPS)) 1!!
'() = lowBbits{(diskbuf[IBM_SPC1)))
return NULL;

Vg :

# Build the BPB from the MSDOS—-format information:

*/ :

p—~>recsiz = i;

p=>clsiz = j;

p—>fsiz = u2i(diskbuf + IBM_GPF);

p~->fatrec p—>fsiz + 1;

p—>clsizh p->recsiz # p->clsiz;

p—>rdlen = (v2i({diskbuf + IBM_NDIRS) << 5) / p->recsiz;
p—>datrec p—>fatrec + p->rdlen + p->fsiz;

p—>numcl = (u2i(diskbuf + IBM_NSECTS) - p->datrec) / p—>clsiz;

]

q->dnsides = u2i(diskbuf + IBM_NSIDES); /% "extra" info %/
q->dspt = u2il(diskbuf + IBM_SPT);

q—->dspc = q->dnsides # gq->dspt;

q->dhidden = u2i(diskbuf + IBM_NHID);

q->dntracks = u2i(diskbuf + IBM_NSECTS) / q->dspc;

for (i = O0; i < 3; ++1i) /# copy serial# #/
q->dseriallil = diskbufI[VOL_SERIAL + il;

/% make safe/unsure %/
diskmodeldev] = (wplatch[dev] = wpstatusCdev]l) ? UNSURE : SAFE;

return (long)lq; /# veturn BPB ptr #/

b

/#

~# mediach - determine if media has changed

# Return SAFE if the media definitely has not changed.
# Return UNSURE if we’re not sure if it’s changed

* Return CHANGED if we’re sure the media changed.

*

*/
WORD mediach(dev)

WORD dev;

{

register WORD dv:
register char #dmi;

if (dev 2= 2) /% only floppies here #/
return UNKNOWN_DEVICE;

§F70
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%* T

%/
LONG
WORD
LONG
WORD
.c

T 1252 1985 rwabs. ¢ Page &

dev:
“diskmodeldv];

dv
dm

i u

(#dm == CHANGED) return CHANGED:;
(wplatchldvl) #dm = UNGURE;
((hz_200 - acctimldvl) < maxacctim)
return SAFE;

return s3tdm;

if
if
if

wabs — read multiple sectors from dev,
rwabs{rw, buf, count, recnoc, dev)
TW;
bu#; ,
count, Tecno. devi
register int i;
register WORD dv:
register LONG rtn;

register struct dsb #p;
LONG ret;
WORD mediach();
LONG floprw();
it (dev >= 2) 7 /#
return UNKNOWN_DEVICE;
dv = dev;
it (rw < 2)
{
p = &dsbtabldvl;
/3
# Check for media change.
# I+ the media is UNSAFE,

/%
L
VL3

/%

always hack CHANGED #/ °
==2- UNSURE #/
SAFE if within time limit #/

return UNSURE or SAFE #/

into a buffer: -

only floppies here #/

then read the boot sector to

# determine if the media really was changed.

#*/

i= mediach(dv)ir .

if (i ==
else if (i == UNSURE)
{

/#

CHANGED) return MEDIA_CHANGE;

# If the media was changed, return an error to the caller.

# Read boot sector and compare volume’s serial number with -

# the one in the DSB.
*/
do <«
ret =
if (ret < 0) ret =

} while (ret == CRITICAL_RETRY);

if (ret < 0) return ret;

floprd(diskbuf, OL, dv, 1, O, O, 1);
critic((WORD)ret,

dvii
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for (1 = Q; 1 < 3i ++1)

if (diskbuf[VOL_SERIAL + 11 !'= p-dseriallal)

return MEDIA_CHANCE;

/# Reset write—-protect latch #/
if (! {wplatchldv]l = wpstatusldvl))
diskmodeldv1l = SAFE;

¥

if (!nflops) return DRIVE_NOT_READY;
if (vrw 2> 1) rw —= 2; )
return floprw(rw, buf, recno, dv, count);

/a#

# floprw — floppy read/write sectors

*/

LONG floprw(rw, buf, Tecno, dev, count)

WORD rw;

LONG buti

WORD recno, dev, count;

{
LONG critic(), flopver(), floprd(), flopwr();
int v2i();
extern WORD fverify;

register struct dsb #p;

register LONG ret:;

register WORD track, side, sect, cnt;
WORD oddflagi

LONG b#f;

p = dsbtabldev];

oddflag = ((buf & 1) == 1);

if (ip->dspc) /#
p—>dspt = p-2>dspc = 9;

/*

# Read or write sectors.

# Dptimize for multi—-sector transfers
# (as much of a track as possible):

*/
while (count)
{
bf = oddflag ? diskbuf : buf; /%
track = recno / p—>dspci /3
sect = recno % p->dspc; /#
if (sect < p-Ddspt)
side = Oi /#
else
{ /#
side = 1;
sect —= p->dspt;

/# fix magic T/w #/

"cannot happen" #/

choose a buffer #/
compute track# i/
compute sector# #/

single-sided media */

two—sided media #/

§7.2
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¥
if (oddflag) cnt = 1;
else if ((p->dspt — sect) < count)

/#*

unaligned: read 1 sector #/

cnt = p->dspt - sect; /# rvest of track #/
else tnt = count; ' /# part of track #/
++s5ect; /% physical sector number #/
do {
it (rw) /% write #/
{
if (bf !'= buf) fastcpy(buf, bf);
ret = flopwr(bf, OL., dev, sect, track, side. cnt);
if (!ret &%& fveritfy) /% verify #/
{
ret = flopver(diskbuf. OL,
dev, sect, track, side, cnt);
if (iret && uv2i(diskbu#f))
ret = BAD_SECTORS;
>
>
else /% read #/
{
ret = floprd(bf, OL, dev, sect, track, side, cnt);
if (bf !'= buf) fastcpy(bf, buf);
>
if (ret < 0) _—
ret = critic((WORD)ret, dev);
¥ while (ret == CRITICAL_RETRY);
if (ret < 0) return ret;
buf += ((longlcnt << 9); /% advance DMA pointer #/
recno += cnt; /# bump record number #/
count —= cnt; /% decrement count #/
>
return OK; /% success! »/
b g
#ifnde# DAS_BOOT
/#
# Random number generator parameters.
#* (from Knuth, vol II)
#/
#define RAND_A 3141592621L /# multiplier #/

#define RAND_C 1
LONG seed;

VL

# Return a 24-bit random number.

# If the seed is zero (uninitialized)
# then use the frame clock, slightly

/% incrementer #/

/* seed (zeroed at powerup) #/

g3
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# munged, as a starting value
#*/

LONG rand()

{

extern LONG hz_200; /# taw 200-hz system timef counter #/

if (!seed) seed = hz_200 | (hz_200 << 1&);
seed = (RAND_A # seed + RAND_C);
return (seed > B) % Oxffffff;

>

#endif

#define BOOT_MAGIC Ox1234 /% magic boot—-sector checksum */
/#

# Error returns:

*/

#define NO_DRIVE
#define COULDNT_LOAD
#define UNREADABLE
#define NOT_VALID BS

/% no floppy attatched #*/

/% couldn’t read boot sector #/
/% unreadable boot sector =/

/% hoot sector not executable #/

L RARGE

/3
# Boot #rom floppy or hard disk.
# Returns OK if diskbuf[] contains an executable
# hoot sector.
*/
boot()
{
extern WORD _hinit();
extern WORD bootdev:
extern LONG floprd();
register WORD err;

/%

* Initialize disk system:
#*/

hinit();

/#*

¥ Attempt to load boot sector from floppy "bootdev':
#/

err = nflops ? NO_DRIVE : COULDNT_LOAD:

if (nflops &% (bootdev < 2))

{
if (!floprd(diskbuf, OL, bootdev, 1, O, 0O, 1))
err = 0OK;
else if ('wpstatusf{O0]) return UNREADABLE;
3
if (err !'= OK) return err;
Vg )
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[t
o
8]

# Successfully loaded boot sector from somewhere,

# check it out:

#*/

return (checksum(diskbuf, O0x100) == BOOT_MAGIC) 7 OK

#ifndef DAS_BOOT

/*

# Prototype BPBs for floppies;

# used to construct boot sectors.

¥*/

char proto_tabl] =

{ /# 40 tracks single sided #/
O0x00, 0x02, 0x01, 0x01, 0x00, 0x02, 0x40, 0x00, 0x468, Ox01,
Oxfc, Ox02, 0x00, 0x09, 0x00, 0x01, 0x00., O0x00, 0x00,

/% 40 tracks douvble sided #/
0x00, 0x02, 0x02, 0x01, 0x00, Ox02, O0x70, 0x00, Oxd0, Ox02,
Oxfd, 0x02, 0x00, 0x09, 0x00, 0x02, 0x00, Ox00, 0x00,

/% 80 tracks single sided #/ ‘
0x00., 0x02, 0x02, 0x01, 0x00, Ox02, 0x70, Ox00, Oxd0, O0x02,
Ox 8, 0x05, 0x00, 0x09, 0x00, 0x01, Ox00, Ox00, 0x00,

/# 80 tracks double sided #/
0x00, 0x02, 0x02, 0x01, 0x00, O0x02, 0x70, 0x00, 0xa0, Ox05,
Ox£92, 0x05, 0x00, 0x09, O0x00, O0x02, 0x00, Ox00, Ox00
>;

/

o % ok ok % ok ok ok % X %

changes were made to it).
#/
WORD proto_bt(buf, serial, dsksiz, execflg)
char *bu#f;
LONG serial;
WORD dsksiz, execflg:;
{
long rand{);
register int i, i

Prototype a boot sector. (this is a strange function. ..

NOT_VALID BS;

)

‘serial’ is the disk’s volume ID (or -1 not to initialize).
If serial > Oxffffff, it is replaced by a different, random serial number

‘dsktyp’ is the disk size (O, 1, 2, 3), or —1 not to initialize.

If ‘execflg’ is 1, the boot sector is made executable (bootable);
It ‘execflg’ is O, the boot sector is g’‘teed NOT to be executable;
If ’execflg’ is -1, keep the boot sector the way it was passed

(it will stay executable or non-executable, no matter what other
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register char #s;
WORD #p, wi

/#
# If execflg < O, determine if boot sector is already executable.
# Whatever the case, make sure the sector /stays/ the way it
# came to us.
*/

if (execflg < O

= (

)
execflg checksum(buf, Ox100) == BOOT_MAGIC);

/#
¥ Install volume ID
*/
if (serial >= 0)
{
if (serial > OxQO0FFfffed)
serial = rand();
for (i = 0; i < 3; ++i)
{
buf[VOL_SERIAL + il = serial &% Oxff;
serial >»>>= 8;

/#*
# Install BPB
#*/
if (dsksiz 2>= 0)
{

J = dsksiz # 19;

for (i = 0; i < 19; ++i)

bufLIBM_BPS + il = proto_tabl j++13;

>

/7
# Make the sector executable or non—executable.
i/

w = 0O;

for (p = bu#¥; p < (buf + Oxl1fe);)
w += #p++;
#p = BOOT_MAGIC — w;
if (lexecflg) ++(#p;
>
#endif

/3

# Compute checksum of a number of 16-bit words.
i/ ’

WORD checksum{p, cnt)

WORD +#p;

76



Julo % 12:52 1985  ruwabs. c Page 12

int cnt:
{
register WORD i

for (i = 0, cnt—;)
i = #p++;
return i;

/#
# Convert an BO86—flavored integer
# to a 6B0O00 integer.
&/
int uv2i(loc)
char #loc;
{
return (lowBbits(#(loc+1)) < 8)
¥

lowBbits(#loc);

S77
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%ok %k sk ok ok ok ok ok d ok ok ok & o ok o ok ok % ok %k %k ok % ok ok ok ok ko k ok %k k kX % k%

H—————— Tunable valves
retries equ
midretry equ
timeout equ
ltimeout equ
H—————— Exports:

130-ST /7 520-57

flop. s Page 1

Floppy Disk Driver
(€1>1985 Atari Corp.

22-Feb-1985
22~-Feb-1985
23-Feb-1985
25-Feb-1985

25-Feb-1985
27-Feb-1985

28-Feb-1985

4-Mar-1985
7—-Mar—-1985
g-Mar-1985

10—-Mar—1985
13-Mar-1985

i3-Mar-1985
13-Mar-1985
17-Mar-1985
21-Mar—-1985
22-Mar-1985
22—-Mar—-1985

28-Mar—-1985

1-Apr—-1985
1-Apr-19895
8—-Apr—-1985
30-Apr-1985
1-May—-1985
b6~May—-1985

.globl _flopini
.glebl _floprd
.globl _flapvbl

Imd
1md
Imd
Imd

1md
1md

1md

1md
Imd
1md

Imd
1md

Imd
Imd
1md
Imd
Imd
Imd

Imd

Imd
Imd
Imd
Imd
Imd
Imd

Added write-protect and motor—on monitoring.
Substituted format—-track for format-—disk.
Multiple—sector DMA in _floprd.

_flopwr understands "ccount" (but cannot do
multi-sector DMA —— a3 hardware constraint).
Added "virgin" parameter to _flopfmt
_flopwr() can write an entire track in one
revolution of the disk....

_floprd() doesn’t do reseek on seek error
(it takes too long)

Added "bad sector" return to _flopfmt
Fixed bug in _flopfmt bad sector return
Fixed "floplock"” and "flopulok" to save and

restore C registers.

Added "disk f£lip"” code (hook to _critic)

If single—floppy system, copy drive O’s write—
protect transitions to drive 1.

Set _wplatch after disk flip

Return reasonable error numbers

Added _flopver()

dasBoot assembly switches, default seek rate
format_track sets media change mode to CHANGED
a write to the boot sector sets the media
change mode to UNSURE. :

Force write-protect to "real time" mode

on any exit from the driver.

Moved floppy DSBs to here.

Based variables off of zero—page

Moved flock out of here to public basepage
Disk errors set media—change mode to UNSURE
Bug in _flopini; mis—-use of args on stack

Set _motoron nonzerao on any floppy command.
Added _acctim{] timer variables.

(subject to tweaking):

2 ; default # of retries — 1

1 i "middle"” retry {(when to reseek)
$40000 ; short timeout (motor already on)
£60000 i long timeout (to startup motor)

i init floppy func
; read sector func
i vertical blank monitor func
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ifeq das_boot

.glabl flopwr

.glaobl _flopfmt

.globl _flopver

endc

.globl _wpstatus

.globl _wplatch

.globl _motoron

.globl _acctim
Hommm——— Imports:

.globl flock

.glebl _frclock

.globl _nflops

.globl _curflop

.glaobl _critic

.glaobl seekrate

.globl _diskmode

.glabl _hz_200
et media change modes:
m_changed equ 2
m_unsure equ o1
o Error returns
e_error equ -1
e_nready equ -2
e_crc equ -4
e_seek equ -6
e_rnf equ -8
e _write equ -10
e _read equ -11
e_wp equ -13
e_badsects equ -16
e_insert equ -17
P Floppy state variables in DSH:
recal equ $£f00
dcurtrack equ 0
deeekrt equ dcurtrack+2
dshsiz equ dseekrt+2
#——— DMA chip:
diskctl equ $ff££B604
fifo equ £ F££B604
dmahigh equ s+ ££8609
dmamid equ sF£££860b

e tes e e M N we i e S mr M M W M e ws - wme wme ws

L

write sector func
format drive/track func
verify sectors func

write-protect state (2 drives)
write—-protect latch (2 drives)

motor—-on status (1 byte, both drives)

time (200 hz tick) of last access

floppy/FIFO lock variable
vbl—-frame-counter

number of floppy drives attached
currently inserted floppy
critical error handler

default floppy seek rate

disk change mode

200 hz timer ticker

"CHANGED" media
"UNSURE" about media change

general catchall

drive-not-ready

CRC error

seek error

record (sector) not found
generic write error

generic read error ‘

write on write—-protected media
bad sectors on format—-track
insert_a_disk

recalibrate flag (in dcurtrack?’
current track#

floppy’s seek-rate

(size of a DSB)

disk controller data access
DMA mode control / status
DMA base high

DMA base medium

S77
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d ook sk ok ok & %k %k % ok ok &k ok & % %k %k ¥ k %

dmalow equ s+ £££860d i DMA base low
#~—— 1770 select valuves:
cmdreg equ %80 ; select command register
trkreg equ $82 ; select track register
secreg equ 84 i select sector register
datareg equ $84 ; select data register
#——— GI ("psg") sound chip:
giselect equ $££££8800 i (W) sound chip register select
giread equ £ ££8800 i (R) sound chip read-data
giwrite equ s+ £ £+£8802 i (W) sound chip write-data
giporta equ $e ; GI register# for I1/0 port A
#——— H8901 ("mfp") sticky chip:
mép equ s+ FFFFa00 i mfp base
gpip equ mfp+1 i general purpose 1/0
*+
SYNDPSIS (synopsisi?):
_flopini(dsh, OL, devno)
_floprd(dsb, buf, devno, sectno, trackno, sideno. count)
_flopwr(dsb, buf, devno, sectno, trackno, sideno, count)
_flopfmt(dsb, buf, devno, spt, trackno, sideno, interlv, magicno, virgin}
_flopvbl ()
_flopver(dsb, buf. devno, sectno, trackno, sideno, count)
An "EG" return means success. Zero is returned in DO. W.
An "NE" return means failure. Some negative error number is return in DO. W
Parameter types (in general):
LONG dsb. bu#f;
WORD devno, sectno, trackno, count;
WORD spt, interlv, virgin;
LLONG magicno;
*+
# flopini — initialize floppies
# Passed (on the stack):
* $c(sp) devno

$8(sp) —>DSB
$4(sp) ->buffer (unused)
$0(sp) return address

* ok X %

§50
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# Returns: EQ if initialization succeeded (drive attached).
¥* NE if initialization failed (no drive attached)
3
_flopini:
lea dsb0, al ‘ i get ptr to correct DSB
tst. w $c(sp)
beq £1i_1
lea dsbl, al
£i_1: move. w seekrate,dseekrt(al) ; setup default seek rate
moveq #e_error, dO ; (default error)
clr. w dcurtrack{(al) ;i fake clean drive
bsr floplock i setup parameters
bsr select ; select drive and side
?

move. w #recal,dcurtrack(al) default = recal drive (it’s dirty)

bst restore i attempt restore
beq fi_ok i (quick exit if that won)
moveq #10,d7 ; attempt seek to track 10
bsr hseekl i (hard seek to ‘d77)
bne £i_nok i (failed: drive unusable)
bsr restore i attempt restore after seek
fi_ok: beg flopok i return OK (on win)
fi_nok: bra floptfail i return failure
*+
# floprd - read sector from floppy
# Passed (on the stack):
* $14(sp) count
# $12(sp) sideno
* $10(sp) trackno
# $e{sp) sectno
* $c(sp) devno
#* $8(sp) —>DSB
* %4(sp) —->buffer
* $0(sp) veturn address
*
# Returns: © EQ, the read won (on all sectors).
3* NE, the read failed (on some sector).
e
_floprd:
bsr change i test for disk change
moveq #e_read, dO i set default error#
bsr floplock i lock floppies, setup parameters
frdi: bsr select i select drive, setup registers
bsr go2track ; seek appropriate track
bne frde i retry on seek failure
move. w #e_error, curr_err i set general error#
move. w #$090, (ab) ) i tuggle DMA data direction,
move. w #$120, (ab) i leave hardware in READ state
move. w #$090, (ab) )
move. w ccount(ad),diskctl i set sector count register
move. w #%$080, (ab) ;i startup 1770 "read sector" command

g8/
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move. b dmahigh, tmpdma+1{(ab) get hardware DMA pointer

move. w H#$30,d7 i (read multiple)
bsr wdiskctl
move. 1l #timeout,d7 i set timeout count
move. 1l edma(a5), a2 i a2 -» target DMA address
#—-—— Wait for read completion:
frd2: btst. b #5,gpip i 1770 done yet?
beq frd4 i (yes)
subq. 1 #1,d7 ; decrement timeout counter
beg frd3 i (punt on timeout)
move.b dmamid, tmpdma+2{(ab) i (most significant bytes FIRSET)
move. b dmalow, tmpdma+3(ad)
cmp. 1 tmpdma(asS), a2 i if({tmpdma < edma) continue;
bgt frd2
bsr resetl770 ; we’re done —— interrupt controller
bra frd4 ; see if the read won
#—=— timeout: reset the controller and retry:
frd3: move.w #e_nready, curr_err(ad5) ; set “timeocut” error
bsT resetl1770 i (clobber 1770}
bra frde i (go retry)
#——-— check status after read:
frd4: move. w #4090, (ab) ' i examine DMA status register
move. w (abé), do
btst #0, dO i bit zero indicates DMA ertor
beq frde i (when its zero —— retry)
move. w #%0B0, (ab) i examine 1770 status register
bst rdiskctl
and. b #%18, d0 i check for RNF, checksum, lost-data
beq flopok ;i return OK if no errors
bsr err_bits i set error# from 1770 bits
frde: cmp. w #midretry, retrycnt(adS) ; are we on the "middlemost"” retry?
bne frdS
frdel: bsr reseek i yes, home and reseek the head
frd5: subq. w #1, retrycnt(ab) ;i drop retry count
bpl frdil ; (continue if any retries left)
bra flopfail ; fail when we Tun out of patience
#+
# err_bits — set "curr_err"” according to 1770 error status
# Passed: d0 = 1770 status
3*
* Returns: curr_ert, containing current error number
#
# Uses: di
3 -
err_bits:
moveq #e_wp,dl ; write protect?
btst #46,d0
bne. s ebi
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moveq #e_rnf, dl

btst #4,d0

bne. s ebl

moveq #e_crc,dl

btst #3, dO

beq ebi

move def_error{ad), dl
ebi: move. w di,curr_err(ad)

rts

ifeq das_boot
*+
# flopwr — write sector to floppy
# Passed (on the stack):
# $14(sp) count
$12(sp) sideno
$10(sp) trackno

$e(sp) sectno

$c(sp) devno

$8{(sp) —->DSB

$4(sp) ~>buffer (unused)
$0(sp) return address

* ok ok &k ok ok %k ok Kk ok %

_flopwr:
bst change
moveq #e_write, dO
bsr floplock

H*+
# If the boot sector is written to,
* set the media change mode to "unsure".

# (Kludge, kludge. kludge....)
*_
move.w csect(ad), dO
subgq #1,d0
or. w ctrack{(ad), d0
or. w cside{(ad), d0
bne furl
moveq #m_changed, d0
bst setdmode
fwrl: bst select
bsrm go2track
bne furel :
fwrla: move.w #e_ervor,curr_err(a5)
move.w #$190, (ad)
move. w #$090, (ab)
move.w #$190, (ab)
move. w #1.,d7
bsr wdiskctl

-

L L TR T e

M e W wme

record—-not—found?

CRC error?

vse default error#
set current error number & return

Returns: EQ, the write won (on all sectors).,
NE, the write failed (on some sector).

ctheck for disk swap
set defavlt error number
lock floppies

sector 1

track 0O

side O ,

if not boot sector, then OK

set media change mode to unsure
(boy, is this /ugly/)

select drive

seek

(retry on seek failure)

set general error#

toggle DMA chip to clear status

leave in WRITE mode
load sector—count register

543
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"WRITE SECTOR™
1770 cmdreg

load
into

command

d7 = timeout count

yet?™
check

done
(yes. status)
decrement timeout count
(still tickin’)

timed out —— reset 1770
and retry

get 1770 status

compute 1770 errtor bits

if write protected, don’‘t retry
(can’t write: so punt)

check WriteProt+RecNtFnd+CHKSUM+L ostD
retry on error

bump sector number
and DMA pointer for next sector
if(!——count) return OK;

setup sector# DMA pointer
write next (no seek)

re—seek head in “middle"
(not middle retry)
home head and seek

retry

decrement retry count
loop if there’s still hope
otherwise return error status

Zero. W—-terminated list of

bad sectors left in buffer (they might /all/ be bad.)

(write—protected, drive failure,

move. w #$180, (adb) i
move. w #$a0,d7 i
bsr wdiskctl
move. 1 #timeout,d7 ;

fwr2: btst. b #5,gpip i
beq furd ;
subq. 1 #1,d7 ;
bne fwr2 i
bsr resetl1/70 ;
bra fuwre i

fursd: move. w #$180, (ab) i
bsr rdiskctl
bsr err_bits i
btst #4., d0 i
bne flopfail i
and. b #%$5c, dO i
bne fure i
addq.w #1,csect(ab) i
add. 1 #4200, cdma(ab) i
subq. w #1,ccount(adb) i
beq flopok
bsr selectl ;
bra fwrla i

fwre: cmp. w #midretry, retrycnt(ad)
bne fwrd i

furel: bsr reseek ;

fwrS: subgq.w #1,retrycnt(ad) i
bpl furl ;
bra flopfail ;

*+

# _flopfmt - format a track

# Passed (on the stack):

#* $la(sp) initial sector data

# $16(sp) magic number

# $14(sp) interleave

# $12(sp) side

* $10(sp) track

* $e(sp) spt

# $c{sp) drive

# $8(sp) pointer to state block

#* $4(sp) dma address

* $0(sp) [returnl

*

# Returns: EQ: track successfully written.

#*

3

* NE: could not write track

#* or something catastrophic happened).

*_—

_flopfmt:

§7224
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cmp. 1 #$87654321, $16(sp) i check for magic# on stack

bne flopfail \ i no magic, so we just saved the world ™
bsm change ‘ ; check for disk flip ‘
moveq #e_error, dO ; set default error number

bsr floplock lock floppies, setup parms

bsr select select drive and side

move. w $14{sp), interlv(ad) save interleave factor

move. w $e(5p).sp€(35) i save sectors—per—track
move.w %lal(sp),virgin(ab) ; save initial sector data

#-~- put drive into "changed” mode
moveq #m_changed., d0O ;i dO0 = "CHANGED"
bsr setdmode ;i set media change mode
#-—-- geek to track (hard seek):
bsr hseek ; hard seek to ‘ctrack’
bne flopfail i (return error on seek failure)
move. w ctrack(aS),dcurtrack(al) i record current track#
#-—— format track, then verify it:
move.w #e_error,curr_err(ad) i vanilla error mode
bsr fmtrack i format track
bne flopfail i (return error on seek failure)
move. w spt(ad), ccount(ad) i set number of sectors to verify
move. w #1,csect(ad) ; starting sector# = 1
bsr verifyl i verify sectors
#—— 1f there are any bad sectors, return /that/ error..
move. 1 cdma(a3d),a2 i a2 ~> bad sector list -
tst w (al) i any bad sectors?
" beq flopok i no —— return OK
move. w #e_badsects,curr_err(ad) ; set error number
bra flopfail i return error.
#+
# fmtrack - format a track
# Passed: variables setup by _flopfmt
# Returns: NE on failure, EQ on success
# Uses: almost everything
# Called-by: _tlopfmt
*
*__
fmtrack:
move. w #e write,def_error(a5) ; set defauvlt error number
move. w #1,d3 - i start with sector 1, first pass
move. 1l cdma(a3), a2 i a2 ~> prototyping area
move. w #60-1,d1 i 60 x %4e (track leadin)
move. b #$4e, d0
bsr wmult
#——— address mark : :
ot3: move. w d3.d4 i d4 = starting sector (this pass)
otl: move. w #12-1,d1 i 12 x %00
clr. b d0 —
bsr wmult S

5§85
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move.
move,
move.
move.
move.
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#3—-1,d1

#$£5, d0

wmult

#$fe, (a22)+
ctrack+i, (a2)+
cside+l, (a2)+
d4, (a2)+

#$02, (a21+
#E£7, (a2)+

#~-—— gap between AM and data:

move. w #22-1,d1
move. b #%4e,d0
bsr wmult
move.w #i2-1,d1
clr. b dO
bst wmult
move. w #3-1,d1
move. b #$£5,d0
bsr wmult

*¥——— data block:
move. b #%$£b, (a2)+
move. w $#256—-1,d1

ot2: move. b virgin(aS5), (a2)+
move. b virgin+i(a5), (a2)+
dbra di, ot2
move. b #$£f7, (a2)+
move. w #40-1,d1
move. b #%$4e,d0
bsr wmult
add. w interlv(ab), d4
cmp. w spt(a5), d4
ble otl
add. w #1,d3
cmp. w interlv(ad).,d3
ble ot3

#——— end—of—-track
move. w #1400,d1
move. b #%4e, d0
bsT wmult

#——— setup to write the track:
move. b cdma+3(aS),dmalow
move.b cdma+2(a5);dmamid
move. b cdma+i1(a5),dmahkigh
move. w #$120, (ab)
move. w #$090; (a6)
move. w #$190, (ab)
move. w #$1f,d7
bsr wdiskctl
move. w #$180, (ab)
move.w #$£0,d7
bsr wdiskctl

i

LT . LI TR

L I VI S I Y

s N w ws

3 x $F5

$fe --— address mark intro
track#

side#

sector#

sector size (512)

write checksum

22 x $4e
12 x $00

3 x #F5

¢fb —— data intro

256 x virgin. W (initial sector data)
copy high byte

copy low byte

£il1ll 512 bytes

$f7 —— write checksum

40 x %$4e

bump sector#

if(d4 <= spt) then_continuve;
proto more sectors this pass
bump pass start count

if(d3 <= interlv) then_continue;

1401 x $4e —— end of track trailer

load dma pointer

toggle R/W flag and

select sector-count register
(absurd sector count)

select 1770 cmd register
write format_track command

Ve



Jul 9 12:54 1985 flop. s Page 10

move. I #timeout,d7 i d7 = timeout value
#——— wait for 1770 to complete:
otwl: btst. b #5,gpip i is 1770 done?
beg otwz i (yes)
subq. 1 #1,d7 i if{(—-d7}) continuve;
bne otwl
bst resetl1770 i timed out —-— reset 1770
oterr: movegq #1,d7 i return NE (error status)
rts
#——— gee if the write-track won:
otwa: move. w #$190, (ab) i check DMA status bit
move. w {aé),do
btst #0, dO ' i if its zero, there was a DMA error
beq oterr ;i (so0 return NE)
move. w #$180, (aé) i get 1770 status
bsr rdiskctl
bsr err_bits i set 1770 error bits
and. b #$44, d0O i check for writeProtect & lostData
rts i return NE on 1770 error
e write ‘Di+1‘ copies of DO.B into A2, A2+i,
wnult: move. b d0O, (a2)+ i record byte in proto buffer
dbra di,wmult i (do it again)
rts
*+
# _flopver - verify sectors on a track
¥* $14(sp) count
# $12(sp) sideno
* $10(sp) trackno
# $e(sp) sectno
#* $c(sp) devno
* $8(sp) -—->DSB
+* $4(sp) ~buffer (at least 1K long)
* $0(sp) return address
#
# Returns: NULL. W—terminated list of bad sectors in the buffer if DO == O,
* OR some kind of error (DO < Q).
*
3 -
_flopver:
bsr change i hack disk change
moveq #e_rvead, dO i set default error#
bsr floplock i lock floppies, setup parameters
bsr select i select floppy
bsr go2track i go to track
bne flopfail i (punt if that fails)
bsr verifyl i verify some sectors
bra +lopok i return "OK"
#+
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# verifyl — verify sectors on a single track
# Passed: csect = starting sector#
#* ccount = number of sectors to verify
+* cdma -2 1K buffer (at least)
#*
# Returns: NULL. W—-terminated list of bad sectors (in the buffer)
# {(buffer+3200.  buffer+%3Fff used as DMA buffer)
3* .
# Enviroment: Head seeked to the correct track;
* Drive and side already selected;
* Motor should be spinning (go2track and fmttrack do this).
#*
# Uses: Almost everything.
3*
# Called-by: _flopfmt, _flopver
*
*.—
verifyl:
move. w #e_read, def_error{ad) set default error number
move.l cdma(ad), a2 a2 —-> start of bad sector list
add. 1 #$200, cdma(ad) bump buffer up 512 bytes
#——— setup for (next) sector
tvrlp: move w #retries,retrycnt(ad) init sector-retry count
move. w #secreg. (ab) load 1770 sector rTegister
move. w csect(ad),d7 with ‘csect”’
bsr wdiskctl
#——— setup for sector read
tvrl: move. b cdma+3(aS5),dmalow load dma pointer
move. b cdma+2(a5); dmamid
move. b cdma+l1{(a5),dmahigh
move. w #%090, (ab) toggle R/W (leave in W state)
move. w #%$190, (ab)
move. w #$0920, (ab)
move. w #1,d7 set DMA sector count to 1
bsr wdiskctl
move. w #$080., (ab) load 1770 command register
move. w #$80,d7 with ReadSector command
bsr wdiskctl
move. 1l #timeocut,d7 set timeout value
#——— wait for command completion
tvr2: btst. b #5,gpip test for 1770 done
beq tvr4 (yes, it completed)
subg. 1 #1,d7 decrement timeout count
bne tvr2 (still counting down)
bst Tesetl770 reset controller and return error
bra tvre
#——— got "done" interrupt, check DMA status:
tvr4: move. w #$090, (ab) read DMA error status
move. w (aé&), do
btst #0, dO if DMA_ERROR 1is zero, then . retry
beq tvre

224
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tvré:
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tvre:

tvro:

endc
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check 1770 completion status (see if
move. w #$080. (ab) i
bsr rdisketl
bsr err_bits ' i
and. b #%1c, dO H
bne tvre i H

read next sector (or return if done)

addq. w #1,csect(ab) i
subq.w #1,ccount(ab) H
bne tvrlp :

sub. 1 #6200, cdma(al) i
clr. w {a2) ' i
rts i

read failure:

cmp. w #midretry, retrycnt(a5y
bne tvrd i
bsr reseek ;
subq. w #1.retrycnt(ad) i
bpl tvril

move. w csect(aS), (a2)+ i
bra.s tvré i

# _flopvbl ~ +loppy vblank handler
# Deselects floppies after the motor stops.

*.—

_flopvbl:
clr. 1 ag i
lea +ifo, ab i
st. b _motoron{a5) i
tst. w flock{(ad) H
bne fvblr i

¥ ——— write-protect monitor:
move.l _frclock.dO H
move. b dQ,dl1 i
and. b #7,d1 i
bne fvbl1 §
move. w #cmdreg, (36) ;

#——-— gse@lect drive, record it’‘s WP status:
i1st. b #3, dO ' H
and. w #1,d0 i
lea _wpstatus(a5), a0 H
add. w d0, a0 i
cmp. w _nflops., d0 H
bne fvbl2 H
clr. w d0 '

fvbl2: addq.b #1,d0 ) i
l1sl. b #1,d0 : i
eor. b #7,d0 : i

it’s happy):
read 1770 status register

set error# from 1770 register
check for record-not-found, crc—errt,
and lost data; return on ertor

bump sector count
while(——count) read_another;

read just DMA pointer
terminate bad sector list
and return EQ

retry or record bad sector

re—seek head?
(no)
yes: back to home and then back

to the current track...

record bad sector
do next sector

a5 —> zeropage base

a6 -> fifo

assume motor is on
floppies locked?

(yes, so don’t touch them)

theck a drive every B8 jiffies

(save jiffy count)

time yet?

(no? :

select 1770 command/status register

use bit 4 as drive# to check
(keep only bit Q)
a0 —> write-protect status table

a0 -> WP-status table entry
if(d0 == nflops == 1)
d0 = 0;

turn into drive—select bits
(magic shift left)

invert select bits, select side O

587
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set port A (d22 = old bits)
get 1770 status )

test Write-Protect status bit
set WP status to $00 or $FF.
restore old drive-select baits

or wpstatus i1nto _wplatch
(catch any WP transations)

floppies already deselected”™
(yes, so don‘t do 1t again)

read 1770 status register

is the motor still on?

(yes, so don’‘’t deselect)
deselect both drives

(set bits O..3 1n portA of PLG)
indicate floppies deselected
indicate motor 1s OFF

back to vbl

return address)

— ret. L (floplock’s return address)

save C registers

a2 —» reropage base

a6 —-» fifo

kludge motor state = UN

s5et default error number

set current error number

tell vbl not to touch floppres
cdma -> /even/ DMA address

bsr setporta
move w diskctl, dO
btst #6, dO
sne. b (a0)
move. b d2,d0O
bsr setporta
fvbli: move w _wpstatus(ad), doO
or. w d0, wplatch(as)
—— floppy deselect test:
tst. w deselflg(ad)
bne fvblrl
bsr rdiskctl
btst #7,d0
bne fvblr
move. b #7,d0O
bsr setporta
move. w #1,deselflg(ad)
fvblrl: clr. w _motoron(ad)
fvblir: rts
*+
# floplock — lock floppies and setup floppy parameters
»
* Passed (on the stack):
* $1B(sp) — count. W (sector count)
* $16(sp) — side . W (side#)
#* $14(sp) — track W (track#)
* $12(sp) — sect W (sector#)
# $10(sp) — dev. W (device#)
* $c(sp) — obsolete. L
#* B(sp) — dma. L (dma pointer)
# 4(sp) — rTetl L (caller’s
* O(sp)
*
# Passed: DO W = default error number
*_
floplock:
, movem. 1 d3-d7/a3-aéb, regsave
clr. 1 a5
lea fifo, ab
st _motoron
move w dO,def_error(ad)
move. w dO, curr_err{ad)
move w #1, flock(ad)
move. 1 8(sp),cdmal(ad)
move. w %$10(sp), cdev(ad)
move w $12(sp), csect(al)
move w $14(sp)l.ctrack(al)
move w $16(sp),cside(al)

save device## (O . 1)

save sector# (1 .9 usually)
save track® (O . a9 .79 )
save si1de# (O . 1)

SO
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move. w %18(sp).ccount(adb) ; save sector count (1. spt)
move. w H#Hretries, retrycnt(ad) ; setup retry count
#——- pick a DSB:
lea dsbQ{(a5), al
tst. w cdev(ad)
beq flock2
lea dshil(ab5), al
#——— compute ending DMA address from count parameter:
flock2: movegq #0,d7
move.w ccount{aS).d7 i edma = cdma + (ccount # 512)
l1sl. w #8, d7
1sl. w #1,d7
move. 1l «cdma(ad).,al
add. 1 d7, a0
move. 1 a0, edmaal)
#——— recalibrate drive (if it needs it)
tst. w dcurtrack(al) i if (curtrack < 0O) recalibrate()
bpl flockr
bsr select i select drive & side
clr. w dcurtrack(al) i we’‘re optimistic — assume winnage
bsr restaore i attempt restore
beq flockr i (it won)
moveq #10,d7 ; attempt seek to track 10
bsr hseekl
bne flocktl ;i (failed)
bst restore i attempt restore again
beq flockr i (it won)
flockl move.w #recal,dcurtrack(al) i complete failure (what can we do?)
flockr: rts
*+ ,
# flopfail — unlock floppies and return error.
#*
*.—.
flopfail:
movenq #m_unsure, dO i disk change mode = UNSURE
bsr setdmode i set media change mode
move.w curr_err(al),do ; get current error number
ext. 1l do ; extend to long
bra.s unloki i clobber floppy lock & return
#+ ) ,
# flopok — unlock floppies and return success status:
*
*— ,
flopok: clr.1 do i return O (success)
unlokl: move.l d0,—-(sp) ;i (save return value)
move. w #datareg, (ab) i force WP fto real-time mode
move.w dcurtrack(al),d7 i dest—track = current track
bsr wdiskctl
move. w #%$10,d6 i cmd = seek w/0 verify

59/
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bst

move. w
1sl. w
lea

move. 1
cmp. w
bne

move. 1

unlok2: move. 1l
movem. 1
clr. w
rts

*
+

hseek —~ seek
hseekl — seek
hseek2 — seek

Returns:
Uses:

Jumps-—to:
Called—by:

W ook ok ok ok % ok % %k & % X

hseek: move. w
hseekl: move.
hseek2: mave. w

€

bsr
move. w
bra

*+

# reseek — home

# Returns:

# Falls—into:

*

*—

reseek:
move. w
bst
bne

clr. w
move. w
clr. w
bsr

move. w
move. w

flopcmds

cdewv, dO

#2,d0

_acctim, a0
_hz_200(a5), (a0, d0. w)
#1, _nflops

unlok2

_hz_200(ab), 4(a0)

(sp)+, dO
regsave, d3-d7/a3—-ab
flock

i do 1t

; set last—access time for ‘cdev’

;5 if (nflaops == 1) set other time, too
i set last—accessed time for floppy 1
i restore return valvue

; restore C registers
; unlock floppies

to ‘ctrack’ without verify

to ‘d7’ without verify
to ‘d7’ without verify,

keep current error number

NE on seek failure (“cannot happen"?)

EQ if seek wins

d7, dé,
flopcmds
_flopfmt, _flopini

ctrack,d7
#e_seek, curr_err
#datareg. (ab) -
wdiskctl

#%10, d6

flopcmds

head, then reseek track
EQ/NE on success/failure

go2track

#e_seek, curr_err
restore
goz2trr

dcurtrack(al)
#trkreg: (ab)
d7

wdiskctl

#datareg. {ab)
#5,d7

i dest track = ‘ctrack’
; possible error = "seek error’
; write destination track# to data rTeg

; execute "seek" command
i {(without verify...)

; set "seek error”

i restore head

i (punt if home fails)

i current track =0
i set "current track" reg on 1770

i seek out to track five

s72
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bsr wdiskctl i dest track = 5

move. w #%10,d6é6
bsr flopcmds i seek
bne go2trr i return error on seek failure
move. w #5,dcurtrack(al) ; set current track#
#+
# go2track — seek proper track
# Passed: Current floppy parameters (ctrack. et al.)
# Returns: EQ/NE on success/failure
# Calls: flopcmds '
*-—
go2track:
move. w #e_seek,curr_err ; set "seek error"
move. w #datareg, {ab) ;i set destination track# in
move.w ctrack(aS}),d7 i 1770’s data register
bsr wdiskctl i (write track#)
moveq #%14, db i execute 1770 "seek_with_verify”
bst flopcmds ; (include seek—rate bits)
bne go2trr i return error on seek failure
move.w ctrack(a5),dcurtrack(al) ; update current track number
and. b #4618, d7 i check for RNF, CRC_error, lost_data
go2trr: rts i return EQ/NE on succes/failure
*+
# restore — home head
# Passed: nothing
# Returns: EQ/NE on success/failure
# Falls—into: flopcmds
*-—.
restore:
clr. w dé i %00 = 1770 "restore" command
bsr flopcmds i do Testore
bne Tes_T i punt on timeout
btst #2,d7 i test TRKOO bit
eor #4004, ccr i flip Z bit {(return NE if bit is zero)
bne res_r ; punt if didn‘t win
clr. w dcurtrack(al) i set current track#
res_1t: tvts
#*+
# flopcmds — floppy command (or—in seek speed bits from database)
# Passed: dbé.w = 1770 command
# Sets—up: seek bits (bits O and 1} in db6b. w
# Falls—into: flopcmd
# Returns: EQ/NE on success/failure
o ,
flopcmds: .
move.w dseekrt(al),do i get floppy’s seek rate bits
and. b #3, dO , ; OR into command
or. b d0, dé

¥93
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#+

# flopcmd - execute 1770 command (with timeout)

#* Passed: déb.w = 1770 command

#*

# Returns: EQ/NE on success/failure

* d7 = 1770 status bits

*

*_

flopcmd:
move. #timeout, d7 ; setup timeout count (assume short)
move. #cmdreg. (ab) i select 1770 command register
bsr rdiskctl i rmead it to clobber READY status
btst #7,d0 i is motor on?
bne flopcm i (yes, keep short timeout)
move. #ltimeout,d7 i extra timeout for motor startup

f#lopem: bsr wdiskctsd ;i write command (in dé&)

flopcl: subg. #1,d7 i timeout?
beq flopcto i (yes: reset and return failure)
btst. #5, gpip i 1770 completion?
bne flopci i (not yet, so wait some more)
bsr rdiskct? i return EQ + 1770 status in d7
clr. w dé
Tts

flopcto:
bsr resetl1770 i bash controller
moveq #1,dé i and return NE
rts

*+
# resetl770 — reset disk controller after a catastrophe
#* Passed: nothing
# Returns: nothing
# Uses: d7
-
resetl1770:
move. w #cmdreg. (ab) i execute 1770 "reset" command
move. w #$d0,d7
bsr wdiskectl
move. w #135,d7 i wait for 1770 to stop convulsing
T1770: dbra d7, 1770 i (short delay loop}
bst rdisket7 i return 1770 status in d7
Tts
*+
# select — setup drive select, 1770 and DMA registers

cside, cdev
appropriate drive and side selected

* Passed:
¥ Returns:

*-—
select:
clr. w deselflg(ad) ; Floppies NOT deselected
move., w cdev(ad), d0 i get device number
addgq. b #1.d0O ;i add and shift to get select bits
1sl. b #1,d0 i into bits 1 and 2

L9y
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or. w cside{(ad), d0
eor. b #7,d0

and. b #7.d0

bsr setporta

move. w #trkreg, (ab)
move.w dcurtrack(al),d7
bsr wdiskctl

clr. b tmpdma(ab)

#—-—— alternate entry point:
selectl:
move. w #¥secreg, (abé)
move.w csect(alS),d7
bsr wdiskctl

or—in side number (bit O)

strip anything else out there
do drive select

L )

i setup 1770 track register
from current track number

~

i zero bits 24. .32 of target DMA addr

setup R/W parameters on 1770

; setup requested sector_numbef from
i caller’s parameters

i setup DMA chip’s DMA pointer

setporta — set floppy select bits in PORT A on the sound chip

save our IPL

start critical section
select port on GI chip

get current bits

save old bits for caller
strip low three bits there
or—in our new bits

and write ‘em back out there
restore IPL to terminate CS.

e Mt W WE s Wi e e W

return

move. b cdma+3(ab),dmalow
move. b cdma+2(a5), dmamid
move.b cdma+1(a5),dmahigh
rts
#+
#*
# Passed: d0. b (low three bits)
# Returns: dl = value written to port A
#* d2 = old value read from port A
# Uses: di
-
setporta:
move s, —(sp)
or #$0700, sr
move. b #giporta,giselect
move.b giread,dl
move. b di,d2
and. b #EFF-7,d1
or. b d0,dt
move. b dl,giwrite
move (sp)+, st
Tts

*+

# Primitives to read/write 1770 controller chip (DISKCTL register).

3*

# The 1770 can‘t keep up with full—-tilt CPU accesses: so
#* we have to surround reads and writes with delay loops.
# This is not really as slow as it sounds.

+*
*.—.
wdiskcté:
bsr rwdelay
move. w dé,diskctl
bra ruwdelay
wdiskctl:
bsr rudelay

# write d6 to diskctl

i delay

i write it

i delay and return

#* write d7 to diskctl
i delay

89S

negate bits for funky hardware select
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move.w d7,diskctl i write it

bra Twdelay i delay and return
rdiskct7: # read diskctl into d7

bst rwudelay ; delay

move.w diskctl,d7 ; Tead it

bra rwdelay ; delay and return
rdiskctl: # tead diskctl into dO

bsr rwdelay j delay

move.w diskctl, dO i read i1t
fwdelay: '

move sT,—{sp) save flags

move.w d7,—(sp) i save counter register
move. w #$20.d7 i Ox20 seems about right..

rwdlyl: dbra d7, rwdlyl busy~loop: give 1770 time to settle
move.w (spl+,d7 restore register, flags, and return
move (spi+,sr
rts

*+

% change — check to see if the "right" floppy has been inserted

* On the stack:

* $10(sp) —~ dev.W (device#)

#* $c(sp) — dsb.L (pointer to Device State Bleck)

* B8(sp) — dma. L (dma pointer)

3* 4(sp) — reti.L (caller’s return address)

* O(sp) — ret.L (change’s return address)

*

# Returns: both media "might have changed" condition

#

* Uses: C registers

#

*—

change:
cmp. w #1, _nflops i if there are zero or two floppies
bne ch_vr i then do nothing {(return OK)
move.w %$10(sp),dO i it cdev == _curflap
cmp. w _curflop.,dO i (...current disk == current drive?)
beq ch_okl i then return OK (but use drive #0)

#——— ask the user to stick in the other floppy {(via critical error handler)

move. w dO,—(sp) ; push disk# we want inserted
move.w #e_insert,—-(sp) i push "INSERT_A_DISK" error number

bsr _critic i use critical error handler and

add. w #4, sp H hope somebody handles it

move. w #HS$FFFF, _wplatch i set "might have changed” on both drvs
move. w $10(sp),_curflop i set current disk#

ch_okl: clr. w $10(sp) use drive O

ch_r: rts
H#+
# setdmode — set drive—change mode

R



Jul @9 12:54 1985 +flop.s Page 20
#* Passed: d0. b = mode to put current drive in (0. 1, 2)
# Uses: a0 SN
« : .
*.—
setdmode:
lea _diskmode, a0 ;i a0 —> disk mode table
move. b dO.,—-(sp) i (save mode)
move. w cdev(ab),d0 i dO.w = drive# (index into table)
move. b (sp)+: (20, dO. w) i set drive’s mode
Tts
__dskf: dc. b %10101110
dc. b Z11010110
dc. b 410001100
de. b X00010111
dc. b 411111011
de. b Z10000000
de. b 401101010
dc. b %00101011
dc. b 410100110
even
#* Floppy RAM usage:
bss
retrycnt: ds. w i i retry counter {used) N
_wpstatus: ds. b 2 ;i WP status (2 drives) status '
_wplatch: ds. b 2 i WP latch (2 drives) status
_acctim: ds. 1 2 i last access counter
_motoron: ds. w i i motor—on-P (both drives) status
deselflg: ds. w 1 i deselect flag state
cdev: ds. w 1 ; device # parm
ctrack: ds. w 1 i track number parm
csect: ds. w 1 ;i sector number parm
cside: ds. w 1 i side number parm
ccount: ds. w i i sector count parm
cdma: ds. 1 b ;i DMA address parm
edma: ds. 1 i i ending DMA address computed
spt: ds. w i i #sectors_per_track’ +lopfmt parm
interlv: ds. w i i interleave factor flopfmt parm
virgin: ds. w i i f£ill data for sectors flopfmt parm
tmpdma: ds. 1 1 i temp for hardware DMA image
def_error: ds. w 1 ; default error number
CUTT_errT: ds. w i ; current error number
Tegsave: ds. 1 4 ; save area for C registers
dsbO: ds. b dsbsiz i floppy O’s DSB
dsbil: ds. b dsbsiz i floppy 1‘s DSB

%7q
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FE4E 36 3646 36 263 30 3 3 S I IE S0 SR3E 36 36 36 36 35 30 EIE I 36 356 3 36 35 30 35 35 36 46 36 36 36 3536 36 35 35 35 36 35 3 36 30 55 36 36 95 36 36336 3 3 3600 30206 H 0 36 3

-
* ST SERIES BIOS SOURCE REV. A
* THIS PORTION BY D. GETREU
#
i#*
#
¥* all rights reserved
#*
3 ‘
*+
# rbios. s - character I/0 routines
*
# ODct-Feb B84/85 dbg Backed it up
# 13—-Mar—-1985 1md Ripped out
* may 7,1985 dbg
*‘
*
e
#+ (1lmd)
# Imports:
#*
o~
.globl _timr_ms
.globl etv_timer
.glebl _hz_200
.globl conterm
.globl _dumpflg
#+ (dbg)
# Exports:
*
*—
.glabl kbshift
.globl pconfig
USA equ 0
UK equ i
GERMANY equ 2
FRANCE equ 3
COUNTRY equ Usa iset country
#COUNTRY equ UK iset
#*COUNTRY equ GERMANY ;set
#COUNTRY equ FRANCE iset

‘conout’ (now in escape. s)

conditional assembly added for country of origin
(USA, UK/ITALY, GERMANY, FRANCE)

;jtimer C calibration

isystem timer handoff vector
itimer ¢ raw tick

iconsole configuration byte

i flag to signal a8 screen dump{alt—HELP)

of origin to USA

country of origin to UK
country of origin to GERMANY
tountry of origin to FRANCE

SE36 36 36 3 3 1 36 36 3 36 30 30 36 3 3036 36 4536 36 38 36 36 H 3045 2036 95 36 36 3 I8 30 B0 I SE 26 0 30 36 30 e HEH I M R I H IR RS R

#*
*
#*

i

general equates for the rbp system rom *

#*

F AR AT I3 3 3 I RIS T I H R S I B B N RN HH IR E RN R RN R ERENE
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3# #* —~
# acia register commands #
# #

BEAE SR B B 6 3 B S 36 K IR S0 B0 6 4030 R 3R 35 B R R R I R I MR R R

rsetacia equ %0000001 1 irteset acia
divéed equ 700000010 iset to clock line to /44
divlé equ #%00000001 iset to clock line to /16

# note the keyboard and midi units expect 8 bits/1 stop bit/no parity!!

protocol equ %00010100 iset to 8 bit/1 stop/no parity
# note the keyboard and midi units may allow for transmitting interrupts
#* therefore we define all possible states here. we will
# assume that it is init‘ed as bar/vrts=low, disabled.
rtsld equ 00000000 irts=low, interrupt disabled
rtsle equ 200100000 irts=low. interrupt enabled
rtshd equ %Z01000000 ;rts=high, interrupt disabled
rtsbrk " equ %01100000 irte=low, interrupt disabled, break
# note the keyboard and midi units may be allowed to
# send interrupts to the host
intron equ %10000000 iinterrupts enabled
introf#f equ %00000000 iinterrupts disabled
/”-\‘1
2636 448 36 300 36 3 45 3 3090 640 25 3 304 36 96 00 3606 30 359690 35 46 90 3090 30 04640 3 3030 036 0 636 0 3096 06 35 3 36 36 96 6 T 2 H B0 4036 S0 N B 20
#* acia status definitions
36 36 636 36 3636 96 J 626 B 2645 36 20 20 36 36 40 3605 36 $600 36 3638 36 HI0 36 390 36 32646 3626636 36 T 220 3 4 4038 30 30 30 30 4036 30 30 45 3H 0 36 3 30 3060303030 2
rdrf equ 7200000001
tdre equ 00000010
dcd equ 700000100
cts equ %#00001000
fe equ %#00010000
ovTn equ %00100000
pe equ 7201000000
irq equ #£10000000
#* control register "or" mask settings
c19200 equ 1
c2&400 equ i
c4800 equ 1
c34600 equ 1
c2400 equ 1
c2000 equ 1
c1800 equ 1
c1200 equ 1
c600 equ 1
300 equ i

%79



<190

€110

419200
49600
44800

41200
-d4600
4300
4200

d134
d110

Juyl 9 12:58 1985 wusa.s Page 3

200
i34

c79

€50

*

43600

42400

42000
41800

d150

d75

d 950

equ

LEIQ‘U

equ

equ

equ
equ

‘equ
equ

equ
equ
equ
‘equ
equ

‘equ
equ
equ

equ
equ

‘equ
‘aqu

equ
equ

‘timer data register settings

; 3840 baud —— %

10 ; 1920 baud —— %
11 i 1745 baud —— %

143 3 134. 26 baud ——
175 ;i 109. 71 bavd ——
64
7

error of & &é

‘error of 4.00
‘error of 2. 50

% error of 0.19
% error of Q.26

4430 35 3636 36 36 36 38 35 96 3 E3E 330 6 36 330 30 3 HE RN 2636 3 36 36 35 36 3 3 45 3640 35 36 30 36 35 36 36 3 330 0 3030 36 3 30 30 I 330 36 0L IR 3303

3
¥

%

g. 1.

sound chip ay~-3-8910 definitions and init code

*
+*
¥*

3636 46 396 6 3636 3 3 96 I 636 2636 J0 369 3 3 3 6 3 40 IE 354 9 36 36 4 36 46 35 9 36 36 96 36 36 636 6 36 36 36 36 6 I 3036 I JEHHE I K e HH R H

gibase

%

giselect
rddata
wrdata

2
toneat

‘toneac
toneb#f

‘tonebc

tonec#
tonecc
noise

mixer

aamplt
bamplt
camplt

fienvlp
-cvenvlp

shenvlp

equ

$££££8800

.gi chip register offsets

equ gibase+0
equ gibase+0
equ gibase+2

iwrite data register
ibyte of register
ibyte of register

gi register select offset numbers

equ
equ
equ
equ
equ

equ

equ

‘equ

equ
equ
equ
equ
equ
equ

o)

NONCUuHON-

word
word
word

Qco
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porta equ 14

#*

#* port a - outputs all!

#

#* d0 - side select

# dl - drive select O

¥* d2 — drive select 1

* d3 - rts for rs-232

* d4 — dtr for rs—-232

¥* d5 - centronics strobe

#* dé6 — general purpose output
# d7 - unassigned output

3*

porth equ 15 iparallel i/0 port

3 3 FE 4 303 30 3 300 3 330 36 36 36 30 30 436 30 3 30 0 30 340 3030 3 3 36 303030 30 30 3 3 3 36 98 35 3046 36 3 36 36 30 30 3E 36 30 3 95 36 36 3046 3 36 36 35 00 36 30 6 30 3

* *
# 68901 multifunction peripheral chip equates *
3 (interrupt controller, timers, serial i/o) #*
# *

36 36 38 38 30 26 3 H 3 3 S 0300 30 30 3030 30 30 56 36 35 30 30 2030 30 30 36 30 H 30 96 330 36 36 3 3 36 36 FE 36 3 36 38 3030 36 96 36 36 36 36 30 36 3 W 36 3

* register and base addresses

mfp equ Efffffall ibase address, +1 offset !!t111 1
# system interrupt register offsets

gpip equ 0 ;i general purpose i/o

aer equ 2 iactive edge register

ddr equ 4 ;idata direction register

iera equ ) iinterrupt enable register a
ierb equ 8 iinterrupt enable register b
ipra equ 10 iinterrupt pending register a
iprb equ i2 iinterrupt pending register b
isra equ i4 iinterrupt in-service register a
isrh equ 16 iinterrupt in—-service register b
imra equ i8 iinterrupt mask register a

imrb equ 20 iinterrupt mask register b

vT equ 22 ivector register

# system timer registers offsets

tacr equ 24 itimer a control register

tbcr equ 26 itimer b control register

tcdecr equ 28 itimer ¢ and d control register
tadr equ 30 i timer a data register

thdr equ 32 itimer b data register

tcdr equ 34 itimer c data register

tddr equ 36 itimer d data register

* rs232/rs422/async/sync serial i/o registers offsets

sCcT equ 38 ;i sync character register
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e equ B0 register

TST equ 42 ¢ vegister
tsr equ a4 atus Tegister
udr equ &é ister

# non—memory criented zquates for the TzZIz 1ort and timers
ctrls aqu %13 iconirol 3

ctriq equ $11 rcontrol q

xoff equ %13

xon equ %11

xonoff equ H jused to indicate xon/xoff protocol
* timer relative locations

atimer equ )
btimer equ i
ctimer equ 2
dtimer equ 3

J6 336 3 36 36 3546 36 3 36 3 3 45 36 36 3036 36 36 3 3 3 3 36 335 25 36 46 3 H- 3698 96 6 36 30 98 3 303 38 36 34 38 336 30 3036 36 3 30 30 3036 3040 A0 26 46 38 30 36 9 3 0 36 300 OF

500 khz signal to the acia comes off of the glue chip to both
the keyboard and midi acia tx/rx clocks.

# *
# last modified ?/17/84 3
* created 9/04/84 #
#* by david b. getreu *
# *
# the following is the acia definitions for the keyboard *
* and midi interfacing. the baud rate for the keyboard acia 1is ®
* an amazing 7812. 5, a new exciting industrial standard. #*
* anyways, the appropriate chip setting for this acia 1s /64, #
¥* while that of the midi interface is /16&. it’s baud rate is an #
* amazing 31250, another new exciting industrial standard. the #*
* #*
* *
* #
* #

363636 26 36 3 263636 T 35 3 06 35 36 36 36 36 36 36 36 36 3 36 40 45 36 34036 303 3 36 36 6 30 30 56 303 3 30 36 30 J0 36 H 6 30 36 B 0300 30 3030 02030 KR B3R 30 3

keyboard equ HEFFEFcOO ; keyboard acia address base
midi equ $FFFFFcO4 ;midi acia address base

+#* register offsets for acias’

comstat equ O i command/status registers

iodata equ 2 i keyboard data register

364 3 36 36 36 3630 3 36 36 35 36 3 3 36 36 9 35 3536 36 364 3 33 30 3 3 30 36 3 35 35 35 30 3% 35 3 34 3+ 30 3 363 3 3 36 3 3336 3430 3 30 343 303 36 3536 3 3630 36 3443

#* ascii character definitions *
J636 3 336 3 3 6 36 36 95 36 26 56 35 2 96 36 36 5 36 36 36 36 36 36 31 36 36 35 36 36 35 3036 3 36 35 36 35 36 3 36 36 3 35 45 36 3 6 3 3 36 36 3 36 3 3 36 36 35 36 3 30 36 3 38 3 36036 303

nul equ $+00
sah equ $01
stx equ +02

9C A
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etx
eot
eng
ack
bel
bs
ht
1+
vt
££
cr
S0
51
dle
dcl
dc2
dc3
dc4
nak
syn
eth
can
em
eof
esc
s
gs
TS
us
spc
del

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

$03
$04
$05
06
+07
$08
$09
$0a
$0b
$0c
$0d
%0e
$0¢
%10
%11
$12
$13
£14
$15
$1&
$17
$18
$19
$1a
$1ib
$ic
$1d
$le
$1f
$20
$7¢

usa. s Page &

ireally ‘sub’ in ANSI ascii

334 26 36 3 3696 96 3 26 45 3635 3 25 36 35 325 96 3 36 36 35 96 36 36 3 35 3 36 35 3 3636 3546 3 35 I 36 36 36 36 33636 30 I 30 36 363030 30 36 30 30 30 320 3 36 636 4 LN

exception vector assignment table equates and functions #
34 36 963 3 336 202008 30 3036 303008 36 36 36 26 38 3 3535 36 36 40 6 2036 35 3130 36 36 36 38 30 0300 3696 36 H 0 336 3 300 B0 I I R I H BN

#*

evsetsp
evsetpc
buserr
adrerr
illins
zerodiv
chkinst
trapvf
privldg
trace
1in1010
lini1it
uninit
spurint
hblank
vhlank
trap0
trapt
trap2
trap3

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

%00
$04
$08
$0C
%10
$14
+18
$1C
+20
$£24
28
$2C
$3C
%40
68
$70
%80

$84

%88
+8C

i power—on reset supervisor stack pointer
; power—on reset initial program counter
ibus error
iaddress error
;iillegal instruction
i zero divide '
;ichk instruction
; trap on overflow
ipriviledged instruction
i trace mode
i line 1010 emulator

i line 1111 emulator 7
iuninitialized interrupt vector
ispurious interrupt

;horizontal blank interrupt
jvertical blank interrupt

i trap
i trap
i trap
iy trap

instruction
instruction
instruction
instruction

0

i
2
3

903
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trapég
traps
trapéb
trap7
trap@g
trap?
trapl0
trapii
trapl2
trapi3
trapls
trapls

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

£90
$94

. %98

$9C
$A0
$A4
$AB
$AC
$B0
$B4
$B8
$BC

uysa. s Page

;i trap
; trap
i trap
i trap
i trap
i trap
i trap
;s trap
i trap
i trap
i trap
i trap

instruction
instruction
instruction
instruction
instruction
instruction
instruction
instruction
instruction
instruction
instruction
instruction

VOoNNUO N

636 36 35 36 96 3 3 b 36 35 3 3 36 36 36 36 36 38 36 36 36 3 36 30 533 36 T 3 3 303 3 0 3 30 036 36 B30 36 303 3 30303 30330 30 38 36 3530 36 30 0 36 36 3 e R S S

interrupt priority table
B3 36 30 36 2606 3 30 36 56 6 3030 36 B 3 96 36 30 6 3 30 230 36 36 06 96 36 36 36 36 36 26 3 25 36 3090 26 3030 36 6 36 4 3030 H 3030 30 0 R SR 030 B S B B S B M IR

3¥*

%k s ok ok Kk k % & 3k ok ok ok & %k k% Kk % %k *k

priority

14
15 high

vector

00_0100
00_0104
00_0108
00_010c
00_0110
00_0114
00_0118
00_011¢
00_0120
00_0124
00_0128
00_012c¢
00_0130
00_0134
00_0138
00_013c

*

* % k X

description

centronics busy

data carrier detect

clear—to-send

gpu blt done

baud rate generator

system timer

disk dma

horizontal blan

tx error

tx buffer empty
receive error
receive buffer full

midi/keyboard acia

k counter

user/application timer

ringer indicator
monochrome detect

i0
il
i2
i3
(d)
{c)
iq
i5
(b)

(a)
ié
i7

i

¥ o ok ok ok %k ok &k %k ok & ok & k ok & ok & %k

646 3 36 3 W e 3 3 36 36 36 38 36 3 36 36 36 36 36 3636 38 3 30 3 36 3 36 1 36 35 36 3¢ 36 3 3 35 3 3630 3 3 36 3 3 30 3 3 38 3 30 36 36 30 30 3 36 36 3 38 36 46 3 3 3 3 0 3003

prtint
ded232
cts232
bltdon
baudrg
vnused
midkey
dskdma
hblnkc
txderr
txbufe
rxderr
Txbufe
sysclk
™ng232
monitr

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

$100
€104
%108
$10C
$110
%114
$118
$11C
120
$124
128
$12C
%130
134

+£138

%13C

icentronics busy

;ided rs—~232 interrupt vector
icts rs—232 interrupt vector

igraphics blt done
;i baud rate generator interrupt

interrupt

system clock interrupt
midi/keyboard interrupt

hoerizontal blank counter
transmitter error interrupt

idisk dma interrupt

(i0})
(i1)
(i2)
(i3}
timer d
timer ¢
{(ig)
(i%)
timer b

transmitter buffer empty interrupt
iTeceiver error interrupt

ireceiver buffer full interrupt
. free. ..

i free. .

. free. .

iTing indicator rs-232
imonochrome monitor detect

timer a
(ibé)
(17}

90+
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operating system memory space #* o~
H I I I A IR I I B IR NN B I H IR NSRRI RN RS ‘

¥*

¥
#*
#

ithufptr
ibufsiz
ibufhead
*
ibuftail
%*
ibuflow
*
ibufhigh
%*
cbufptr
obufsiz
obufhead
*
obuftail
%
obuflow
+#
obufhigh
#*

status
rsrbyte
tsrbyte
rxoff
txoff
rsmode

rinsize
routsize

ribuffer
robuffer

kinsize
kibuffer
minsize
mibuffer
*

*
3

ribufptr

.bss

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

equ
equ

equ

ds. b

ds. 1

0

4

=)

a8

10
12
14
18
20
22
24
26
28
28
29
30

31
32

$100
+100

Tinsize
routsize

- %80

kinsize
$80

minsize

rs—232/midi/keyboard cffset equates for their i/o0 buffer records

iinput buffer location pointer

imaximum size of this buffer

irelative pointer to next byte to be taken from
i this buffer

iTrelative pointer to next location available to
iinsert a new byte

iamount

of space in buffer before an "xon" may

ibe sent to restore normal use of buffer.

i amount

; the sending of a

ibuffer

of spare used in buffer that trigger’s
"xoff" signal to the host
location pointer

imaximum size of this buffer

itelative pointer to next byte to be taken from
ithis buffer

irelative pointer to next location available to

iinsert
iamount

a new byte

of space in buffer before an “xon" may

ibe sent to restore normal use of buffer.

iamount

the -sending of a

in buffer that trigger’s
signal to the host

of space used
"xoff"

copy of midi acia status

icopy of rs—-232 receiver status byte ST
icopy of rs—-232 transmitter status byte '
iTs—232 receiver xoff flag
irs—232 transmitter xoff flag
iTs—232 control mode
i these are size equates, not location
i these are size equates, not location
iTs—232 input buffer
iTs—232 output buffer
ikeyboard input buffer
-imidi input buffer

mfp 15232 port routines variable space

705
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ribufsiz ds. w i

ribufhead ds. w 1

ribuftail ds. w 1

ribuflow ds. w i

ribufhigh ds. w i

Trobufptr ds. 1 i

robufsiz ds. w 1

robufhead ds. w 1

Tobuftail ds. w 1

robuflow ds. w i

tobufhigh ds. w 1

rrsrhyte ds. b i

Ttsrbyte ' ds. b i

rTxoff ds. b 1

Ttxoff ds. b 1

rrsmode ds. b 2

rbufrec equ ribufptr

*

#* keyboard rs232 port routines variable space

*

kibufptr ds. 1 i

kibufsiz ds. w 1

kibufhead ds. w i

kibuftail ds. w i

kibuflow ds. w 1

kibufhigh ds. w b

kbufrec equ kibufptr

*

* midi rs232 port routines variable space

#

mibufptr ds. 1 1

mibufsiz ds. w 1

mibufhead ds. w i

mibuftail ds. w i

mibuflow ds. w 1

mibufhigh ds. w i

mbufrec equ mibufptr

* Acia error handler vectors —— init‘ed to point to ‘rte’ unless
#* changed subsequent to boot-up

midivec ds. 1 1 imidi interrupt handler vector
vkbderr ds. 1 1 ; keyboard error handler address
vmiderr ds. 1 1 imidi error handler address
statintvec ds. 1 i igeneral ikbd status record interrupt vector
msintvec ds. 1 1 imouse interrupt vector :
clkintvec ds. 1 1 iikbd real-time clock interrupt vector
Joyintvec ds. 1 1 i general joystick interrupt vector

906
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#
# real-time clock command equates

#

settod equ %$1b

gettod equ $1c

" ) 7 .

# kstate (ikbd’s general state variable) values

#

normal equ 0

statks equ 1

amouse equ 2

Tmouse equ 3

clock equ 4

Joyall equ 5

Joyo equ &

Joyl equ 7

* .

# array lengths for ikbd subsystem records

3#

statdex equ 7

amdex equ 5

Tmdex equ 3

clkdex equ &

Joyadex equ 2

Joydex equ 1

kstate ds. b i ipresent state of ikbd reception routine
kindex ds. b i iindex used to count down bytes left to
# irteceive for current state’s record
statrec ds. b statdex

amrec ds. b amdex

mousebuf ds. b rmdex

clkrec ds. b clkdex

Joyrec ds. b Joyadex

datetime ds. 1 1 i Jdos variable

newtime ds. 1 1 i Jdos variable

oclkrec ds. b clkdex iused to assemble and send a new t.0.d. record
# ito the ikbd

on . equ 1

off equ o

kmbu# ds. b 3 i key—emulating mouse buffer

* bit assignments in kbshift

KBRSH EQU
KBL.SH EQU
KBCTL EGQU
KBALT EQU
KBCL EQU

SN0

right-shift
left shift:
-control key
alternate key
caps lock

* & % % k.

G071

PN



4/; ~ -,

H ok ook ok ok %k ok ok ok ok & & K ok

Jul 91

KBMRD

"KBMLB

kbshift

‘initsize

skeytran
skeyshif
skeycl

&% . .

transbuf

%

timerate

‘keyrep

kdelayl

‘kdelay2

cdelayl
cdelay2
tdelayil
tdelay2
#*

#
prt_to
tc_rot

*
*

%*
cursnd
timer
auxd

2:58 1985 usa.s Page i1l

EGQU o # right mouse button (clr/home)

EQU x-] # left mouse button (insert)
ds. b 1
equ kbshift-kstate-1i ;area to be inited to zero!
ds. 1 1 icontains address for unshifted key translation
ds. 1 1 i contains address for shifted key translation
ds. 1 1 ;contains address for caps—lock key translation

mouse init transfer string buffer
ds. b 17 i temporary string buffer for mouse init’s

keyrepeat variables

equ 200 ;i timer ¢ rate in Hz.

ds. b i

ds. b 1 imust start on word boundary

ds. b 1

‘ds. b 1 imust start on word boundary

ds. b 1

equ 15 idelay before key repeat engages
equ 2 idelay before key repeats after

i key repeat is activated
parallel timeout counter
ds. 1 i

ds. w i ‘idivisor byte for timer ¢ interrupt

Dave Staugas’ Sound Driver variables

ds. 1 i
ds. b i
ds. b i

printer configuration word

bits 6~15 not defined

bit 5 - printer uses (_FORMFEED/SINGLE SHEET)

bit 4 - port to send output to (_ATARI/EPSON)

bit 3 - style of output (_DRAFT/FINAL)

bit 2 - type of printer (_DOT MATRIX/DAISY WHEEL)
bit 1 - type of ink (_MONOCHROME/COLOR)

bit O - manufacturer (_ATARI/EPSON COMPATIBLE)

note all underscored settings are the default and are represented
by their corresponding bit set to "O"

90%
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pconfig ds. w 1
# consocle and terminal enable flags
3# bit O - keyclick enabled
# bit 1 - repeat key function enabled
#* bit 2 - keyboard ““g" bell feature enabled
#conterm - ds.b 1 inow in landon‘s equates
newtod ds.b i i handshaking flag for get time of day function
page
even
text

33 3646 3636 3636 38 3 3030 3 30 3 36 36 36 3 35 96 36 36 5 36 36 36 36 36 36 36 46 0 303 30 36 36 36 3604 35 36 36 30 30 98 36 A6 46 36 30 3 3090 36 S0 IR SE 00 3 H I3

cp/m—&68k atari rbp bios

basic input/output subsystem
copyright 1984, atari corporation
all rights reserved.

atari confidential

*******************************'**************'************************** ¥*
F 4063 T 66 3611 2663 36 33 3030 26 26 36 30 35 2 4 303 36 35 30 96 336 35 203 30 36 3 36 36 3 303 35 36 30 96 3 40 30 3036 30 6 96 98 36 3036 H BN B0

# % ok ok %k & %
% k % ok % % &

* , #*
3# convert ikbd real-time clock format to )dos format #
#* *

536 363 3 36 3636 36 36 30 2 30 30 36 3036 36 35 36 3 3 38 36 96 36 3636 b 3 I 3E 36 I 36 3 36 3 3 I 3 336 46 36 36 36 3 3630 I I 36 36 3 I 3636 I WK I I H I

Jdostime
lea %0, ad iaddress pointer to address base
lea clkrec(ab), a0
bsr bcdbin
subi. b #80,d0 iadjust so that 1980 => O for time base

move. b d0O, d2
asl.l #4, d2

bsr bedbin
add. b d0. d2
asl. 1 #5, d2

bsr bcdbin
add. b dO, d2
asl. 1 #5, d2

bsr ~bedbin
add. b d0. d2
asl. 1 ¥4, d2
bsr becdbin

add. b d0, d2
asl. 1 #5, d2

7c9
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bsr bcdbin
1sr. b do ‘ jadyust to provide two second increments. .
add. b d0, d2 i...another @!#J/CH$Y kludge, thank you !

move. 1 d2,datetime(a’)
move. b #%0, newtod{(ad}) iclear handshaking flag
Tts

B4 36 33 45 30 303 36 36046 35363 31 36 36 35 6 36 36 2630 30 2 3030 36 35 36 36 35 36 35 35 6 38 46 30 3E 36 25 30 36 38 35 46 36 3636 35 36 06 3 36 36 36 36 35 36 36 36 6 46 H A R 6 S B
get time of day
entry:

long gettime()

* % % k k ¥ X
¥ % % % ok ok %

B 36 W T4 3 B 33 3 3 3030 I 3 36 3 I3 I3 3363034 3 H 330 36 3 36 96 3 36 35 336 35 35 36 35 3 3635 30 36 3 36 36 96 36 36 30 36 36 36 36 36 38 3F 35 26 3 I I 36

.globl gettime

gettime

move. b #$-1,newtod(a5) ;set handshaking flag

move. b f#gettod,dil isend get time of day command

bsr ikbdput
gtodi tst. b newtod{ad) isee if the new time of day is in yet..

bne. b gtodl

move. 1° datetime(ab5), dO

rts
P66 WS I3 303 I 338 I 36 3 3 35 H 630 3 I I HE 36 30 3 W 3036 364538 26 36 6 31090 J 335 35 36 36 238 35 30 36 3096 36 3 46 0 36 2 3 2 36 38
* 3*
* set time of day *
# *
¥* entry: *
* *
* void settime(newtime) *
* ‘long newtime *
* #
936 I WU S 3333 3 3 36363 6 36 3 63638 636 36 36 3036 36 36 36 96 30 31 46 30 6 36 30 36 30 26 36 30 H 40 36 36 2 36 S 6 S A A R WA B

.globl settime
settime

move. 1l 4(sp),newtime(al)
R RN A RN R E R E RT3 33 36963 W 3 536 2 2 S B
* *
* convert jdos format to ikbd real-time clock format ' *
# *
L R L L L L L T L T i g A A TR s

.globl ikbdtime
ikbdtime

lea oclkrec+clkdex, a0 ipoint to end of output clock buffer

move.l newtime(a5),d2 iget time to convert

move. b d2,d0 imake a copy for conversion Toutine
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andi. b
asl. b
bsr. b
Isr. 1

move. b
andi. b
bsr. b
Isr. 1

mave. b
andi. b
bsr. b
lst. 1

move. b
andi. b
bsr. b
lst. 1

move. b
andi. b
bsr. b
lsv. 1

move. b
andi. b
bsr. b
addi. b

move. b
bst
moveq
lea
bsr
move. b
bsr
Tts

#700011111, d0O imask off for pertinent information
d0 icorrect for the two second kludge
binbcd i convert

#5, d2 ishift to next information field

d2, d0 imake a copy for couversion routine
#700111111, d0 imask off for pertinent information
binbcd i convert

#6, d2 ishift to next information field

d2, d0 imake a copy for conversion routine
#7.00011111,d0 imask off for pertinent information
binbcd i convert

#5, d2 ishift to next information field

d2, d0 imake a copy for conversion routine
#200011111,d0O imask off for pertinent information
binbcd i convert

#5, d2 ishift to next information field

d2, d0 imake a copy for conversion routine
#7200001111, dO ;mask off for pertinent information
binbcd ;i convert

#4, d2 ishift to next information field
d2,d0 ;make a copy for conversion routine
#201111111, d0 imask oft for pertinent information
binbcd ~ iconvert :

#$80, (a0) ire—correct for ikbd format from jdos kludge
#settod, di isend set time—of-day command to ikbd
ikbdput iuse "inner circle"” entry point!
#clkdex—1,d3 iprepare to send new parameters
oclkrec, a2 i point to parameter list to be sent
ikbdstr iagain, use an “"inner circle" entry point!
#gettod, dl isend get time—of—-day command to ikhbd
ikbdput iuse "inner circle” entry point!

usa. s Page 14

363 346 36 3 3636 36 2 36 36 36 35 363 I 58 36 36 30 30 98 35 3 335 36 3 36 3 3038 36 38 3 JE 36 S 36 36 3 3 38 35 36 35 36 35 3630 36 26 36 30 96 36 3 38 36 JE I 3636 36 36 34 B N

* %k %k Kk %k

entry:

convert a byte from binary to bcd format

d0. 1

-~ value

*® % & ok %k

46 36 36 35 35 36 36 6 36 3¢ 36 36 35 36 3 36 36 3 36 36 6 36 36 3 I H 3 36 H 36 330 3 3 36 38 36 36 3 38 I 36 336 3 36 3 36 36 36 36 36 3 3 36 3 3 3 3 6 W 3E 36 K I 36 6 33X

.globl

binbcd

bin2

moveq
moveq
sub. b
bmi. b
addq. b
bra.b

binbcd

#0, d1
#10,d3
d3, do
bini
#1, d1
bin2

7//

7 .
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bint addi. b #10.,d0
asl. b #4,d1
add. b d1i, dO
move. b d0,-(a0) i transfer to output clock buffer
-rts

3538 3646 359038 48 36 98 35 38 3 35 36 3 36 36 30 3 36 3 30 30 3030 30 90 36 30 3 36 38 3030 30 38 3F 5 36 30 3 36 3098 3 38 3 3 30 30 3036 30 0 36 T 3838 3303030 33 40 36 3 9IS

convert a byte from bcd format to binary

% %k

entry: aB0.1 - pointer to byte

EEEE"

*

*************‘**********«*******************************%******************‘

.globl bcdbin

bedbin
‘ moveq #%$0, dO

move. b (a0),dO iget bcd byte
lsr. b #$4, dO idump low nibble
1sl. b do i generate (yl1 shl 1)
move. b dO,d1 icopy (yl shl 1)
asl. b #2, dO igenerate (yl shl 3)
add. b di, do ;i generate (yl1 shl 3) + (yl1 shl 1)
move. b (a0)+,dl igrab bcd again for low nibble
andi.w #$f,d1 imask off for low nibble
add. w di, dO ;i generate completed binary version of bcd byte
rts

3636 46 36 36 96 36 35 36 I 36 36 36 3 3 3036 36 36 30 36 36 30 38 33535 35 3626 35 36 36 35 38 38 35 36 36 36 303 36 36 36 3436 36 36 36 36 36 308 96 30 36 3 36 36 3698 36 36 36 36 36 36 20 6 33

* *
#* midi output status *
* ' *
* entry: *
* #
#* word midiost() 3*
* #
* returns true/okay to send = -1, false/not ready = 0 #*
* %*

B0 6 35 3 6 B 26 2 336 B 6 0 30 36 46 33033 2 3 I IR 36 6 B0 3 30 2 S S R R R I S R H R
.globl midiost

midiost
' moveq #4—-1, d0O ipre—set to true
move. b comstat+midi,d2 ;grab midi status
btst. 1 #$1,d2

bne. b midiox istatus okay to send
moveq #%$0, dO i status not okay

midiox rvts

62836 40 35 46 36 3 20 95 3 3696 36 3 96 36 25 30 35 2 36 36 30 6 3035 26 960 3 36035 00 5 30 00 36 36 95 3 3 35 36 30 3 3E 3 SE 36 36 6 36 35 H0 2030 34 JH 303 JE B30 B I3
# *
write char to midi port

* ¥ %
¥ % X

entry:

G2
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void midiwc(chr)
word chr

% ok ok %
¥ % g oK

3B 36 2000 4 T 206 3 30 36 26 36 3 30 2363 F 30463040 40 36 36 3030 30 30 36 3636 3 3 36 3698 36 36 36 3046 4 20 36 38 3030 46 3090 30 3 336 30 0 30 36 3 3 3
.globl midiwc

midiwc move.w &(sp).dl ‘
midiput lea midi, al ipoint to midi register base
midputl move.b comstat(al),d2 igrab midi status

btst. 1 #%$1,d2

beq. b midputi

move. b di1,iodata(al)

rts idone for now

FE 3636 30 35 363 303 3630 36 3696 3 30 96 36 30 3 3636 3 30 363696 20 3036 35 36 3 36 35 36 45 3030 30 30 H I3 36 T H 0030 H 0 30 H I I I W I IR

* #*
# put string to midi routine *
* . *
# entry: #*
* #*
3#* void midiws(size,ptr) *
* word size *
#* long ptr *
#* #

B4 4 0330 3 3546 2 3505 45 T H 38 36 35 96 36 36 3 36 236 HE 03636 30 3030 20 36 36 36 36 30 30 36 36 3 20 90 6 36 3036 30 30 34 FEIE 0 36 SR S I S HHH B
.globl midiws

midiws moveq #4$0, d3
move.w 4(sp),d3 iget size of string buffer - 1
move. 1l &(sp),ad iget string address
midpl move. b (a2)+,dl
bsr. b midiput
dbra d3: midpl
Tts

36 3 3536 3 36 36 36 38 36 36 36 36 38 36 36 35 35 36 30 3 36 36 3 36 34 3 34 36 36 38 34 36 36 35 3 30 3035 36 36 38 35 30 35 36 30 38 36 36 26 30 36 I 66 3 36 36 36 3 I M3 36 36 38 S IE I

# *
* get midi receiver buffer status #
* *
# entry: #*
#* *
# word midstat() *
* , *
3# —1 signifies true/okay O -~ signifies false/no characters *
%* #

B 36 3 30 36 30 36 3 3 35 36 36 36 30 3 48 36 36 36 3 58 3036 36 36 363 30 36 30 68 B 303 3 3630 36 3 30 36030 3 30 36 3 36 4636 96 3 38 36 36 30 36 36 16 36 36 0 SE I 6 36 3 I

.globl midstat

midstat lea mbufrec(ab), a0 ;ipoint to midi i/o bufrec
lea midi,al ;point to midi register base
moveq #%—1, dO iset result to true

73
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lea ibufhead{ad). a2

lea ibuftail(a0), a3

cmpm. w  (a3)+, {a2)+ ;atomic buffer empty test

bne. b midistl ibranch if not, assume dO is "clr. w"’ed
moveq #%0, dO iset result to false

midistl rts

33630 3 36 36 B 36 3 35 3 3 35 35 30 36 35 35 36 35 35 35 36 35 3 H 30 309 3F 4 36 35 38 35 36 38 30 36 36 36 36 38 36 38 34 30 36 3 36 3 3 36 30 36 H 3 3030 30 30 06 3040 330 30 S e

long data returned represents upper three bytes of time stamp
and least significant byte as data

* *
3* getchar routine for midi port #*
* : #
* this routine transfers characters from a input queue that is #
¥* filled by an automatic interrupt routine. the interrupt *
# routine handles the actual transfer of the character from the #
* i/o port. *
* *
* entry: *
* *
* long midin() ¥*
# *
) *
* *
* #

S5 3638 3 3696 35 36 3 4 35 26 36 36 3 3 36 36 45 35 3 36 35 96 33N 36636 9 3536 35 9 35 35 I 3E 3 3 36 96 36 36 3 36 3 36 I I I I 3 3F 36 38 36 3 36 30 N 36 6 3696 M 9 3 - 3E 3

.globl midin

midin
* assume that a0/al are inited by the midstat call for the rest of
#* this routine.
bsr. b midstat isee if key pressed
tst. w do ,
beq. b midin iwait until byte comes in
move s, —(sp) iprotect this upcoming test
ori #$700, sr
move.w ibufhead(ad),dl iget current head pointer offset from buffer
cmp. w ibuftail(a0),d1 ; head=tail?
beqg. b mwi2 iyes
¥* check for wrap of pointer
addq. w #1,d1 i i=h+1
cmp. w ibufsiz(ald),d1 ;? i>= current bufsiz?
becs. b mwil ino. ..
moveq #40, d1 iwrap pointer
mwil move.l ibufptr(ad),al iget base address of buffer
move. b O(al,d1),d0 iget character
move.w di,ibufhead(a0) istore new head pointer to buffer record
mwi2 move (spl+:sT

rts

36 3636 326 36 3 36 3 3F 3 3 26 35 36 36 35 36 6 35 36 36 36 36 35 35 35 36 3 6 36 36 38 36 35 5 35 36 36 36 I 35 36 3 36 6 30 36 96 3 3 36 3 6 36 36 S 3 3036 36 30 36 S0 3603
3 #*

9
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parallel i/o0 port service routine

this set of routines is for general paraliel i/o
entry to listout
entry to listin

exit from listin

usa. s Page 18

% ok & & ok ook ok ok & &

H I H I I I I 30 30 336 3636 36 I 3 36 I I I I 4E I3 3 3030 I 3036 3030 30 40 3 36 206 46 636 36 35 3035 30 36 96 35 96 3 35 30 3 36 35 B 6 03

.globl

_lstout
move. 1
sub. 1
empi. 1
bcs. b

move. 1
bsr. b
tst. w
bne. b

ptoO

move. 1
sub. 1
cmpi.l
blt. b
lperr moveq
move. 1
Tts
ptl move. w
ori.w
moveq
bsr
ori. b
moveq
bsr
move. w

move. w
moveq
bst

bsr. b
bsr. b
moveq
lexit rts
strobeoft
moveq
bra

_lstout

_hz_200(a5), d2
prt_to(ab). d2
#5#200, d2
Iperr

_hz_200(ab), d2
_lstostat

dO

pti

_hz_200(a5),d3
d2,d3
#30#200, d3

pto

#$0, dO
Jhz_200ab), prt_

sr, d3
#4700, sv
#mixer,dl
gientry
#$80, dO
#mixer+$80, d1
gientry

d3, sr

b4i{sp),dO
#portb+4$80, d1
gientry

strobeon
strobeofé$
#$—-1,d0

#700100000, d2
onbit

d2 = hz_200 - prt_to

(compute time since last timeout)

do "fake" timeout if we timed out within
the last five seconds

L TS S S

d2 = starting time for this char
go get parallel port status
.and check for high (busy)
port is ready —-- print the char

. we W e

i d3 = hz_200 - d2

i check for 30 second delta
i continue if no timeout

return valuye of O indicates timeout

to(aS) i record time of last timeout

; save status register
iprotect upcoming switching of the port setting
iget current io enable register contents

iset port b for output
iset to write to io enable

irestore status register

iretrieve byte to be sent and...
iwrite out byte to parallel port

;set dO=-=1 for good transfer status

iset strobe off
igo set it!!

979
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strobeon
moveq #711011111,d2 ;aet strobe on
bra offbit iset strobe now. ..

.glabl _lstin

_1lstin movegq #mixer, di ;get current io enable rTegister contents

bsr gientry

andi. b #%7#,d0 iset port b for input

moveq #mixer+$80, di ;iset to write to ioc enable

bsr gientry

bsr. b strobeof#f ibusy off!
lstibusy

bsr. b _l1stostat ;igo get parallel port status

tst. w d0 i...and check for high (busy)

bne. b lstibusy i loop till high. ..

bsr. b strobeon

moveq #porth, di ;init to use gientry routine to read

bra gientry inow get the byte from the parallel port
* ;d0. 1 contains the byte of data from the port
# the ‘bra’ is implied rts from this routine

3638 3 34 3 334 38 8 3 35 3 36 34 36 35 36 3 3 3 35 36 30 3 36 3636 36 36 38 3 3 3 36 3H 31 3 I S 3638 JE 30 36 3 33 36 3 3 36 3 34 I 36 FE I 3E 36 3 3636 36 3 33 305 3 I3

* *
* parallel port status routine *
* #*

64636369 6330 630 35 36 2 36 35 96 3 3636 36 6 363 2636 3 6 36 30 36 30 6 36 90 30 30 30 36 3 30 3 40 30 4 3 40 3 30 36 36 35 36 48 36 30 36 36 36 30 2000 0 6 SHIE S SR B30 6 34
.globl _lstostat

_lstostat
lea mfp, a0 " s point to mfp register base
moveq #$—-1, dO ipre—init to true (parallel port ready)

btst. b #$0,gpip(a0)

beq. b 1stl

moveq #%$0, dO i parallel port busy
1st1 rts

38 36 36 36 36 36 36 3¢ 3 35 36 36 36 3¢ 36 34 3 30 36 36 35 36 36 3 3636 36 36 36 30 35 36 36 3E 36 6 36 36 3 36 3F 36 36 36 36 3634 36 3036 30 31 48 3 35 36 36 36 3036 3 4 36 3 36 36 336 36 36 36 3¢

%* . #*
¥* auxillary port input status routine #
# *

T T R LY I Y Y Y e SRR TR R Y I
.globl auxistat

auxistat

lea rbufrec(a5), a0 ;point to rs-232 buffer rTecord
moveq #$—1, dO iset result to true

lea ibufhead(a0), a2

lea ibuftail{(a0), ald

cmpm. w (a3)+, (a2)+ ;atomic buffer empty test

bne. b auxistl

moveq #$0, dO iset result to false

97&
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auxistl rts

H A IE I A T A A I I I L IE IR I S 6 103 6 3 I I 363696 3 30 20 36 94 36 36 35 35 46 90 35 3635 30 B 96 6 46 36 461 45 H 4 3 3

# ¥*
* auxillary input routine #
¥* ‘ #

Rl R L S R LR S R R R R Y R R X R R T A TR R R TV Yy

.globl auxin

auxin bsr. b auxistat isee if key pressed
tst. w d0
beq. b auxin iwait until key pressed
bsr r5232¢get
andi.w #$¢f¢,d0 itlear out the high byte
rts

I 36T 30030 I3 3030 35 B 30 A0 I IE 309 I3 I 3 B 4R H BRI 3E A A I ISR B I RN

* *
#* auxillary port output status routine *
# *

36 3436 3 3636 36 36 36 36 4 36 90 46 36 90 36 6 38 0 46 4 FE T 36 3F 36 3 26 36 36 35 35 30 35 S0 36 3 3 36 M I 356630 96 6 S I 6 I 36 36 36 3 36 36 346 36 36 6 M 40 3

.globl _auxostat

_auxostat .
lea rhufrec(a5), a0 ;:point to rs-232 buffer record
moveq #$—-1, dO : iset result to true .
move. w obuftail(al),d2 ;get current tail pointer offset from buffer
bsr wrapaout icheck for wrap of pointer
cmp. w obufhead(a0), d2 ; head=tail?
bne. b auxostl ino... there is bhuffer space left!
moveq #40, dO iset result to false

auxostl rts

IS0 4E 30 360 303 36 30 36 36 30 3 6 6363 3 3 36 3030 30 30 6 H 06 36 25 3 36 36 36 3636 3038 36 2 3638 36 38 36 35 26 46 36 36 36 30 3 96 26 9646 3 30 30 3¢

# *
# auxillary output routine ¥*
#* *

*************************************************************************

.globl _auxout

—auxout move.w é&(sp).,di iget data , :
bsr rs232put iexit via rs—232 output routine
bcs. b _auxout
rts

F 330 3630 336 H R 300 IE S 36 38 4630 3010 300000 3036 36 30 30 I 30 3036 36 36 38 3096 36 3636 36 36 36 36 36 36 36 36 36 36 55 36 36 I 3 36 36 36 36 6 36 2E 36 3 3F

ikbd output status
entry:

word ikbdost()

N EEEE
* ok ok ok ok K K

97
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# returns true/okay to send = —1. false/not ready = 0 ¥*
#* ’ #

S *****************************%**********%*********ﬁ**%**************%***%

.globl ikbdost

ikbdost
moveq #%—1,d0 ipre—-set to true
move. b comstat+keyboard. d2 ;grab ikbd status
btst. 1 #%1,d2
bne. b ikbdox ; status okay to send
moveq #$0, dO ’ ;status not okay

ikbdox rtts

**********************************************************************%**

* #*
# write char to ikbd port ¥*
#* +*
* entry: ¥*
* #*
¥* void ikbdwe{(chr) #
* word chr #
i *
* *

3636 36 46 9 25 36 1526 36 25 26 46 3 46 36 35 96 36 36 36 36 96 38 35 3696 3 3636 35 36 36 38 30 46 38 5696 3 3036 30 306 38 26 90 30 30 I 30 F 30446 S0 IE IR 0 H RN
.globl ikbdwc

ikbdwc move.w &(sp),dil
ikbdput lea keyboard, al ipoint to ikbd register base
ikputl move.b comstat(al),d2 igrab keyboard status

btst. 1 #%$1,d2

beq. b ikputl

move. b dl,iodata(al)

Tts idone for now

******************************************************************%******

* )
* put string to ikbd routine *
# *
* entry: #*
* #*
#* void ikbdws{size,ptr) ¥*
* word size #
# long ptr 3*
# #*

***********************%*************************************************

.globl ikbdws

ikbdws moveq #$0, d3
move. w 4(sp),d3
move. 1 &(sp),a2

ikbdstr maove. b (a2)+,dil
bsr. b ikbdput

7
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constat

constl

conin

cwil

cwig

conoutst

rTingbel

rgbel

dbra d3; 1kbdstr

Tts —~
.globl constat

lea kbufrec(a5), a0 ;point to ikbd buffer record

moveq #4—-1, d0O iset result to true '

lea ibufhead(a0), a2

lea ibuftail(a0),ald

cmpm. w  {(a)+, (a2)+ iatomic buffer empty test

bne. b consti ibranch if not, assume d0Q is "clr. w"’ed
moveq #%0, dO iset result to false

rts

.glebl conin

bsr. b constat isee 1f key pressed

tst. w do

beq. b conin iwait until key pressed

move st,—(sp) iprotect this upcoming test

ori #4700, st

move. w ibufhead(a0),dl iget current head pointer offset from buffer
cmp. w ibuftail(al),d1 ihead=tail?

beq. b cwid iyes

check for wrap of pointer

addq. w  #2,d1 i i=h+2 o~
cmp. w ibufsiz(a0),dl ;7 i1>= current bufsiz?

bcs. b cwil ino. ..

movenq #$0.d1 iwrap pointer

move. 1l ibufptr(al),al ;iget base address of buffer

moveq #40, dO iclear out for jdos format

move.w O(al,di),d0O iget character

move.w dl,ibufhead(al) istore new head pointer to buffer record
1s1.1 #48, dO ishift the scancode only to the low byte
Isr. w #$8, dO ihigh word location for jdos

move (sp)+, s

rts

.globl conoutst

moveq #-1, dO .

rts i Jdos requirement

.globl ringbel

btst. b #$2,conterm(ab)

beq. b rgbel

move. 1 #bellsnd, cursnd(ab)

move. b #0, timer (a5)

rts S
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*******************************************%********‘****************%***

EE

end of gemdos bhios portion

device driver and auxillary routines follow

#*

W ok ok ok ok

*************************************************************************

ifeq

keytran:
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo oo oo

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo ooo

keyshif:
dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo ocoDooT

dc.
dc.
dc.
dec.
dc.
dc.
dc.
dc.

[= 2 ~ g ~ g - = o - = g =~

keycl:
dc.
dc.
dc.
dc.
dc.

ooooo

COUNTRY-UBA

$00, $ib, ‘14, ‘2, ‘3", ‘4, 'S’, '6’
174,87, /97,07, '=', ‘="', $08, $09
Iql, ‘wls ‘el it e, IUI, TR R
‘e’, ‘p’s ‘L7, *3’, 0D, $00, ‘a’, ‘s’
d7, ‘£7, Igl’ ThY, IJI‘ Tk, Y,
$27, 'Y 7, $00; '\, ‘24, 'x’, ‘e’ v
e, s ‘mts L 7, %00, $00
$00, $20, $00, $00, $00, $00, $00, $00

$00, $00, $00, $00. $00, $00, $00, $00
‘.500. $00. ‘- ’J *00: $00: $OO. ‘+ l; $OO
%00, $00. $00, $7+, $00, $00, €00, $00
$00, $00, $00, $00, $00, $00, $00, $00
%00, $00, $00, (/. Y7, /0, w17
‘g, Q, 47, '57, ‘s, 1 ‘, D7, 131
‘0’, . 7, 0D, $00, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00

$00, $1b, "'/, ‘@’, ‘#’, ‘$’, ‘L', '
R, #0047, 408, $09
IGI' lwl' IEI' IRI' ITI, IYI' IUI’ III
‘04, P/, ’{’, "}, $0D, %00, ‘A‘, 'S’
IDI' IFI. IGI' IHI, I‘JI' IKI’ ILI, l: s
llll' l‘\ll'soo, l= IJ IZI‘ IXI' ICI’ lvl
B’y N7, MY, I, 0D, 177, 800, $00
%00, $20, $00, $00; $00, $00, $00, $00

%00, $00, $00, $00, $00, $00, $00, $37
$38, $00, ‘-, $34, $00, $36, '+, $00
$32, $00, $30, $7F, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00. $00, $00
%00, $00, $00Q, 7/, 'Y, /0, IR, 1T
g4, ‘94, ‘47,57, &7, 71, 727, 737
'Q’, ‘. 4, $0D, $00, $00, $00, $00, £00
$00, $00, $00, $00, $00, $00, $00, $00

$00, $1b, ‘17, /27, ‘3*, ‘47, 'S, '&’
‘74,787,797, /0%, ‘=, '=",$08, $09
iGI’ le' IEI' IRI' ITl’ IYI' IUI‘ III
‘g’, ‘P, ‘'L’,’1’, $0D, 00, ‘A’, 'S’
IDI, IFI‘ IGI' IHI' I\JI, IKI' ILI' l; 7

G326
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=2

du

Q.
et
or

dc.

jo g

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo oCcooCoo o

.endc

ifeq

keytran:

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo ooo

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

(=20~ 2 =l — ol ~ ol - i - g -

keyshif:

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

ocrocooocoo

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

ocooorocoo T

$27, /01, $00, 'NY, TZ7, UK, CY, VY
IBI IN/ IMI I’ I‘ 4 I //l $OO SOO
$00, $20, $00, $00, $00, $00. $00, $00

%00, $00, $0u, $00, $00, $00. $00, $00
%00, $00, '—, $00, $00, $00, “+7, $00
$00, $00, $00, $7f, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00
$00, $00, 600, (7, )V, /7 'w/, T
181‘ Iql' 141’ 151’ Ibl' lll' 121‘ 131
‘07, 7. 7, $0D, $00, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00

COUNTRY-UK

%00, $1b., 717, 72/, '3, '47, '5’, "6’
I7l' IBI' 19’; Iol' I___l‘ =/

Iql' le' Iel’ Irl' Itl' lgl’ lul, Iil
‘o’y’p’, LY *37, $0D, $00, ‘a’, ‘s’
Idl, IFI' IgI' lhl’ IJI' Ikl' Ill‘ I'.l

$27, ', 400, ‘#°, ‘27, 'x’ ety v

‘b 'n’y 'm0 0 7, $00, $00
$OO.$20.$OO.$OO,$OO.$OO.$OO.$OO

$OO.$OO.$OO.$OO.$OO.$OO.$OO.$OO
$00, $00, ‘-, $00, $00, $00, "+, $00
$00, $00, $00, $7f, $00, $00, $00, $00
%00, $00, $00, $00, $00, $00, $00, $00
‘N, 300, $00, 17, Y, /0, R, T
IBI’ 191' 141' 151' Ibl, 11 I’ 121’ 131
‘07, ‘. 7, $0D, $00, $00, $00, $00, $00
%00, $00, $00, $00, $00. 00, $00, $00

$00, $1b, "', "/, $9c, ‘'S’ L, TN
Bty WL, Y, T4, 408, $09
IGI' lwl' IEI’ IR), ITI‘ IYI‘ IUI' III
‘g’ ‘P, 'L, 'Y, $0D, 300, ‘A, 'S¢
IDI' IFI‘ IGI' IHI' IJI' lKl' ILI, I: ’
‘R, SFF, $00, 'V, 727, X, IC, TV
B’y ‘N’ ‘M7, ‘<, >, 77, $00, $00
$00, $20, $00, $00, $00, $00, $00, $00

$00, $00, $00, $00, $00, $00, $00, $37

+38. $00, ‘'~ 7, $34, $00, $34, ‘+’, $00
$32, $00, $30, 7, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00
‘1,800,800, () 00 R, 0T
Ial’ lql' 141' Isl’ Ibl' Ill' I21' IBI
‘07, . 7, $0D, $00, $00, $00, $00, $00
%00, $00, $00, $00, $00, $00, $00, $00

%2/
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keycl:

keytran:

keyshif:

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

.endc

ifeq

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

dc.
dc.

oo oooD oo

[~ o - - - - - - g - o

oo oo oo oo oooor

oo ooooooUT

o
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$00, $ib, ‘17, 72°, /37,47, ’'57, '’
‘74,787,797, /0, ‘=7, '="', %08, $09
IGI, lwl‘ I‘E[', I,RI‘ lTI' I‘Yl‘ ’U"I I‘Il
‘9’ 'P’, ‘L7, ‘17, $04d, $00, 'AY, ’'S”
IDI’ IF‘I’ IGI, IHI‘ ,J,,, ,Kll ILI' I‘; 4
$27' ‘o II $OO) ,#I'l IZ’I 'XII ’C,l IVI
‘B’ N7, MY, N 0 077, 800, 800
$00, $20, $00, $00, $00, $00, $00, $00

$00, $00, $00, $00, $00, $00, $00, €00
$00, $00, ‘—, $00, $00, $00, '+, $00
%00, $00, $00, $7f, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00
‘N, $00,%00, () IR, T
IBI' 191' 141' ISI' Ibl‘ Il I, 121' IBI
‘07, 7. 7, $0D, $00, $00, $00, $00, $00
$00, $00. $00, $00, $00, $00, $00, $00

COUNTRY-GERMANY

$00, $1b, ‘17, ’27, '3“, ‘47, 'S’, ‘&’
'7th ‘8, '}/, 0/, $9e, 27, 08, $09
lql' ‘wiy e’ 'r, ', ', ‘u 14
‘0’, ‘p’, 481, '+, $0D, €00, ‘a’, ‘s’
‘d’, '#7, Igll ‘h Y, IJI' ‘k”’,’17, 494
84, ‘#/,$00, '™V’ 'y’ ‘x’ ety v
b, '’y 'm0 =7, $00, 400
$00, $20, $00, $00, $00, $00, $00, $00

$00, $00, $00, $00, $00, $00, $00, $00
$00, $00, '—’, $00, $00, $00, "+’, 300
$00, $00, $00. $7¢, $00, $00, $00, $00
$00, $00; $00, $00, $00, $00, $00, $00
‘%00, 500, (Y D)L R, T
‘g, '9’, 47, '3/, 67,717,727, 3¢
Q4,1 ¢, $0D, %00, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00

$00, $1b, 717, "/, %dd, ‘$’, ‘4L’ ‘&’
TS, Y =, 02, 0 1, %08, $09
‘Q7, ‘W’ 'E’Y, 'R T, TY, gy, ‘1’
‘Q’, ‘P, $%a, ‘%, $0D, $00, ‘A, 'S5’
‘DY, R 67, 'HY fJ Y, KL LY, 99
$8e, "7, %00, ‘1, 'Y, X, CY, VY
‘B’, 'N’; M, N, '_,: $00, $00
%00, $20, $00, $00, $00, $00, $00, $00

$00, $00, $00, $00, $00, $00, $00, $37
$38, $00, ‘=, $34, $00, $36, '+, $00

F22_
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keycl:

keytran:

keyshif:

dc.
dc.
dc.
de.
dc.
dc.

oooo oo

dc.
dc.
de.
dc.
dc.
dc.
dc.
dc.

oo ooCo oo

dc.
dc.
dc.
dc.
dc.
de.
dc.
dc.

oo ooT

. endc

ifeq

dc.
dc.
dc.
de.
dc.
dc.
dc.
dc.

gooooocoo o

dc.
dc.
dc.
dc.
dc.
dc.
dc.
dc.

oo ococoo

dc.
dc.
dc.
dc.
dc.

T oo T

%32, $00, $30, +7F, $00, $00, $00, $00
%00, $00, $00, $00, $00, $00, $00, $00
‘4,800,800, (07, YL IR 0T
IBI’ Iql' 141, 151’ 161’ Iil, 121’ IBI
‘07, 4. ¢, 30D, $00, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, £00

%00, $1b, ‘17, '2/, '3, '47’, '3/, '&’

‘77,87, ‘9, '0’, $9e, $27, $08, $09 -

‘Q’, ‘W, ‘E7, ‘RY, ‘T, IZI‘ IUI' ' &
‘Qg’, 'P’, $%a, ‘47, 40D, $00; ‘A", g7
‘DL FY, G, THY L D KR, LY, %99
$8e, ‘#7, 500, '™V, Y X 0, VY
JB’: 'N’; 'M': ,J 'o ‘. ': =, $00; $00
$00, $20, $00, $00, $00, 00, $00, £00

$00, $00, $00, $00, $00, $00, $00, $00
%00, $00, '~’, $00, $00, $00, '+, $00
$00, $00, $00, $7+, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00
K, 800,400, 0 Y, w1, T
IBI' Iql‘ I4I’ 151' Ibl’ 11 I‘ 121' 131
‘07, . ¢, 40D, $00, $00, $00, $00, $00
%00, $00, $00, $00, $00, $00, $00, $00

COUNTRY—-FRANCE

%00, $1b, "&’, 482, ‘"7, $27, ', $dd
%8a, ‘17,480,485, '), ‘-, 408, $07
a7, ‘g, e’ e, ', Igl, TR
‘ot ‘p’y 'Y, ‘%7, 0D, %00, ‘q°) ‘s’
47, ‘¢, Igll ‘hY, IJI‘ k', ‘1, ‘m’
£97, '/, $00, ‘#‘, ‘w’y 'x’s 'ty v’
‘b 'n’y ' s s 7.4, =", %00, $00
$00, $20, $00, %00, $00, €00, $00, $00

%00, $00, $00, $00, $00, $00, $00, $00
%00, $00, ‘—-’, $00, $00, $00, ‘'+’, $00
$00, $00, $00, $7, $00, $00, $00, $00
$00, $00, $00, $00, $00, $00, $00, $00
L, $00,%00, 0, YL IR ITY
IBI, 19l' l4l' I5I, 161, 11 I' 121, Ial
‘Q4, /. /, %0D, $00, $00, $00, $00, $00

$00, $00, $00, $00, $00, $00, $00, $00

$00, $1b, 1/, ’2%, '3/, ’4', ’'57, '46’
74,787, /97, 07, $£8, $££, $08, $09
‘A, 27, 'E’, 'R, )Tl' AR R o
‘04, 'P’, $b9, ‘%, $0D, $00, ‘Q‘, 'S’
‘DY, FEY, TG, 'HYL I TR, 0w, M

733
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dec. b ‘L $9c, 300, 1, ,’U’, X, Cr, VT

dc. b ‘B’ N/, 24, 00 070, 247, %00, $00

dc. b - %00, $20, $00, $00, $00, $00, $00, $00

dc. b $00, $00, $00, $00, $00, $00, $00, $37

dc. b $38, $00. '—, $34, $00, $34, '+’, $00

dc. b $32, 300, $30, $7 ¢, $00, $00, $00, €00

dc. b $00, $00, $00, $00, $00, $00, $00, €00

dc. b >, 300,800, 7, YN, IR, VTS

dc. b ‘8’, ’'9’, ‘4, ’5”,’67,’1’, 27, '3’

dc. b ‘04, /. ', $0D, %00, $00, $00, $00, 00

dc. b $00, $00, $00, $00, $00, $00, $00, $00

keycl:

dc. b $00, $1b, "&’, %82, "/, %27, '(’, $dd

dc. b $8a, !/, $80, 85, ')/, ‘=, $08, $09

dc. b ‘A2 ERT Y, UY, T

dc. b ‘Q’, ‘P’ ', ‘%7, $0D, $00, ‘Q"’, 'S’

dc. b ‘D*, ‘F’, 'G*, 'H’, ’J’, 'K’, “'L"’", "M’

dc. b $97, ‘27, %00, ‘#’, ‘W', X', 'CY, VY

dc. b By INY L N s =7, %00, 300

dc. b $00, $20, $00, $00, $00, $00, %00, $00

dc. b $00, $00, $00, $00, $00, $00, $00, $00

dc. b $00, $00, ‘-, $00, $00, $00, ‘+7, 00

dc. b $00, $00, $00, $7+#, $00, $00, £00, $00

dc. b $00, $00, $00, $00, $00, $00, $00, $00

dc. b 'K, 400,00, (7 0Y, 00, R, 0T

dc. b ‘g8, '9’, ‘4, '57, 6", 1,27, ‘3"

dc. b ‘0, 7. 7/, 0D, $00, $00, $00, $00, $00

dc. b $00, $00, $00, $00, $00, $00, $00, $00

. endc

. even

. page

.text

36206 H 3036 3036 3 36 35 36 3 30 3 F 30 S I 3 H 40 I B I B 3 0 30 3 H I B B S I

routine to set up the general interrupt port registers
(gpip.are, ddr)

algorithm to set up the port

1. mask off all interrupts via the imrx registers;

2. clear all enable and pending bits in the ierx and iprx
registers;

3. check the interrupt in-service registers and loop till
clear; :

4. init the aer register bits as desired (default = 11111111);

5. init the ddr Tegister bits as desired (default = 10000000);

6. clear the gpip register;

7. enable all desired interrupt enable bits;

8. mask on all desirtred interrupt mask bits;

% % %k ok & Kk % ko k % %k % % %k k% ¥ %

¥ %k %k gk ok ok ko & ok & %k % ok K Kk %k

\ig
N
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3*

¥

3636 36 336 36 303 36 30 3 3 336 3 36 30 30 36 I B 36 46 30 0 H 36 360 303636 303 36 30 35 3 30 56 46 3 3040 B0 3035 30 40 6 30 96 30 R 30 36 5 S0 S 30 S 36 B SE I

initmfp

moveq #%0, d0

_moveq #$50, d1

.globl initm#fp

lea mfp, a0 iinit mfp address pointer

init to zero for clearing mfp
clear gpip thru iera

clear ierb thru isrb

clear isrb thru vr

movep. 1 dO, gpip(aQ)
movep. 1 d0,ierb(a0)
movep. 1l dO, isrb(a0)

D T T

move. b #$48, vr(a0) iset mfp autovector and s-bit
move. b #%4, aer{(aQ) iset cts to low to high transition

init the "c* timer

move. w #$1111, tc_rot(alS) isetup bitstream for /4 on timer c
move. w #20, _timr_ms{ad) iset timer calibration value

set to timer C
set to /764 for 200 hz tick
set to 192

moveq #ctimer, dO

move. w #192,d2

e s me e

bsr setimer setup timer and init interrupt vector.....
lea timercint., a2 ipoint to the timer C interrupt routine..
moveq #45, dO ipoint to the timer C interrupt number

bsr initint ’

init the "d" timer

moveq #dtimer, dO iselect the d timer
moveq #c2600, d1 iinit for /4 for 94600 baud

moveq #d9600, d2 iinit for 9400 baud

moveq #c1200, d1 iinit for /4 for 92600 baud -
moveq #d1200,d2 iinit for 94600 baud

bsr setimer ibranch to our timer initialier. ..

now init the 3 rs232 chip registers

move.l #$00980101,d0
movep. 1 dO, scr(al) iinits scr,vucr,Tsr, tsr

initialize the default rs-232 control line settings

bst dtron
bst rtson

initialize the rs—232 buffer record structure

lea rbufrec(ab), a0

lea rs232init, al

moveq #¥rssize, dO .

bsr lbmove ido block move and return

interr
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#* initialize the midi buffer record structure
S lea mbufrec(a%), a0
‘ lea minit, al
moveq ¥mssize, dO
bsr lbmove ;do block move and rTeturn
move.l #aciaexit,dO ;init to ikbd and midi error handler address
move.l dO,vkbderr(a5) ;init keyboard error handler address
move.l d0,vmiderr{(aS) ;init midi error handler address
move. 1 #sysmidi,midivec{(ad) ipoint to system midi interrupt vector
* init the midi acia next
move.b #rsetacia,comstat+midi init the acia via master reset

# init the acia to divide by 14x clock, B bit data, 1 stop bit., no parity,
# rts low, transmitting interrupt disabled, receiving interrupt enabled

move. b #divié+protocol+rtsld+intron, comstat+midi
* initialize the keyboard acia interrupt vector exception address

move. b #700000111,conterm(a5) ienable keyclick,repeat key,bell functions

move.l #)dostime.,clkintvec(ad)
move. 1l #genrts, dO igeneralized rts for ikbd subsystems
move.l d0,statintvec(a’d)
—~ move.l dO,msintvec(a5) ;init user mouse interrupt adr to rts
' ~ move. 1l dO, joyintvec(ad)
)
# Sound routine initialization - uses the pre—-init’ed d0. 1=0000 !!
#
#initsnd:

moveq #4$0, dO init ‘d0’ to clear sound variables

move. 1l dO,cursnd{(ad) iclear sound ptr

move. b dO, timer{a3) iclear delay timer

move. b dO,auxd(ab} iclear temp value

move.l dO,prt_to(ab) ;init printer timout to O

bsr strobeoff iinit strobe to off (line high!)
move. b #tdelayl,cdelayl(ab) iinit system default key repeat values

move. b #tdelay2,cdelay2(ad)

#* within the mouse relative routine

* initialize the ikbd buffer record structure

lea kbufrec{(aS5’, al

lea kinit, al

moveq #kssize, dO

bsr. b Ibmove ido block move and return

bsr bioskeys i point key translation address to
* ithe rom based translation tables

726
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* init the acia next
—~
move. b $#rsetacia.comstat+keyboard iinit the acia via master Te
# now that the vector is initialized, we can allow interrupts to occur!
¥ init the acia to divide by 464 clock, 8 bit data, 1 stop bit, no parity,
# rts low, transmitting interrupt disabled, receiving interrupt enabled
move. b #divéd+protocol+rtsld+intron, comstat+keyboard
move. 1l #mfpvectr,al ipoint to initializing array of exception vec’s
moveq #$3, d1 iinit branch counter/index
stil move. 1l di,d2
move. 1 di,d0 iload in interrupt # to setup
addi. b #%$9,d0 iadd constant to point to proper mfp interrupt
asl. 1 #2,d2
move. 1l 0(a3,d2), a2
bsr ‘initint igo to service routine
dbra di,stl
lea midikey(a3), a2
moveq #446, dO iload in interrupt # to setup
bsr initint igo to service routine
lea ctsint(ab), a2 ipoint to the CTS interrupt routine..
moveq #4$2, dO ipoint to the CTS interrupt number
bsr initint
#* iinitializing code which sets the enable
#* iand mask bits. .. ' N
movea. 1 #setikbd, a2
moveq #sizeikbd, d3
bsr ikbdstr iinit ikbd from ‘setikbd’ data
genrts rts
lbmove move.b (al)+, (aQ)+ -
dbra d0, l1bmove
rts iand return home
setikbd dc. b %80, $01, $12, %$1a ;reset keyboard,disable mouse,disable Joysticks
sizeikbd equ #—setikbd—1 '
kinit
dec. 1 kibuffer
dc. w kinsize
dc. w 0
dc. w 0
dc. w kinsize/4
dc. w kinsizex3/4
kssize equ #—kinit—-1
minit ‘ , _
dec. 1 mibuffer —
de. w minsize o

727
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de. w O

dc. w 0

dec. w -minsize/4

‘dc. w minsize#3/4
mssize equ #—-minit—-1

. even
re232init

de. 1 Tibuffer i iibufptr

dc. w rinsize iribufsiz

dc. w - 0 ) i ibufhead

dec. w (o] iibuftail

dc. w rinsize/4 iibuflow

dc. w rinsize®3/4 i ibufhigh

dec. 1 robuéffer i obufptr

dc. w routsize i obufsiz

de. w o i obuthead

dc. w 0 iobuftail

dec. w rouvtsize/4 iobuflow

dc. w routsize#3/4 iobufhigh

dc. b 0 irsrbyte

dc. b o) i tsTbyte

dc. b 0 irxoff

dc. b 0 itxoff

dc. b 1 irsmode —— xon/xoff mode
* dc. b 2 irsmode — CTS/RTS/DTR mode

dc. b 0 irsmode filler
rssize equ #-rs232init—-1

. even
mfpvectr
* array of exception vector addresses for the above interrupts, including
# dummy vectors that point to "rte’‘s”.

de. 1 txerror

dc. 1 txrint

dc. 1 rxerror

dc. 1 Tcvrint

. page

. text

X222 2T R Y Ry R Ry T Y Y 2 T R R TR R T A T )
routine to setup a timer

algorithm to init a timer

%* ok ok & ok %
& % ok % ok &

i. determine which timer and set dO. b = to timer‘s index value

g2 f



Jul 9 12

* % % k% ok ok ok ok ok % k ok K ok &k %k k & %k %k % %k % % & k %k %k ¥k & & &

as shown below;

disable the associated interrupt:
disable the timer itself via it’s timer control register;
initialize the timer’s data register

Tepeat step #4 urtil the data register’s contents are
per the errata sheet to the 48%01 description;
turn on the timer by using the value that you previously

gaRWN

verified,

o

: 58 1985

stored in di;

note:

the intervupt vector for
is not set in this routine,
responsiblity to set it 1if so desired!

registers used:
registers saved:

entry:

exit:

usa. s Page 32

d0-d3/a0-a3
d0-d3/a0—-a3

d0.1 — timer to be set

O - timer a

1 - timer b

2 — timer ¢

3 - timer d
di.b — timer’s new control setting
d2. b — timer‘s data register data

no values to pass

d3 ~— used and abused by call to mskreg routine
a0.1 — set to mfp register base

al. 1l - temporary location for a3

a2.1 — used to pass table address to mskreg routine
a3.1 — vused to pass table address to mskreg routine

the associated timer
so it is the user’s

R o ok % % ok ok % ook ok ok dk ko %k ok ok ok dk 3 % % & & &k ok % % K k k & %

36 35 36 3 3 HE 3 3 36 3 36 36 I 33 33 3H 96 338 3 36 3636 3E 36 6 36 36 3 3 309 2 3 6 3 36 30 36 3 I S0 36 6 39 3 36 3 36 5 I 36 S 36 9 36 36 36 S 3536 36

setimer:

.glebl setimer

movem. 1 d0-d4/a0-a3, —(sp) i save
move. 1l #mfp, al ' iset mfp chip
move.l #imrt, a3 imask off the
move. 1l #imrmt, a2

bsr. b mskreg

move. 1l #iert,ald imask off the
move. 1l #iermt, a2

bsr. b mskreg

move. 1 4#iprt,ald imask off the
move. 1 #iprmt.al

bsr. b mskreg

move. 1 #isrt,ad imask off the
move. 1l #isrmt, a2

bsr. b mskreg

all registers to be messed with!!
address pointer

timer ‘s interrupt maékable bit
timer ‘s interrupt enable bit
timer’s interrupt pending bit

timer’s interrupt inservice bit
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move. 1l #tcrtab,al ;mask off the timer’s control bits

move. 1l ‘#tcrmsk, a2 :

bsr. b mskreg

exg ad; al i save address pointer for restoring control
lea tdrtab, a3 iinitialize the timer data register

moveq #40, d3 i to prevent false effective address generation

move. b 0(a3,d0).,d3
verify move.b d2,0(a0,d3)
cmp. b 0(a0,d3)., d2

bne. b verify

exg ad; al ;i grab that register address back

or. b di, (a3} imask the timer control register value

movem. 1 (sp)+, d0~-d4/a0-a3 irestore all registeres that were saved
rts

F436 3 36 36 364 36 4 36 35 35 30 35 36 26 35 56 35 35 35 36 35 36 35 36 36 2620 36 30 35 45 36 3 30 36 36 35 36 95 96 3 30 36 35 35 30 94 36 3030 5 3 30 R 40 30 SE 0 40 3 3 336 3 IR

% % ok ok ok Kk Xk ok X%

generalize mask Tegister bit(s) routine #*

#*

entry #*
static dO — contains the timer # *
d3 - used and abused *

d4 — used and abused #*

static a0 - mfp register base ¥*
a3 — points to table of similar timer registers #*

static a2 - points to table of similar timer data values #*

FE3E 34 36 36 35 2696 35 36 3 35 36 96 3 36 45 3 W 38 36 36 36 3 3 3 30303 3 36 330 6 36 3 35 36 3 3 30 35 35 36 36 6 35 3636 W 33 36 3 36 35 30 36 25 30 36 36 30 40 36 30 3 SR 3630 OE

mskreg
bsr. b getmask
move. b (a2),d3 i grab mask now
and. b d3, (a3) ;and have masked off the desired bit(s)
rts
getmask movegq #$0, d3 i to prevent false effective address generatien
adda d0, a3 i have got pointer to mfp rTegister now
move. b (a3),d3 inow have the address offset to mfp
add. 1 a0, d3
movea. l d3, a3 inow have address pointing to desired mfp reg.
3* inow we get the mask to turn off interrupt
adda d0. a2 ;i have got pointer to mask now
Tts
iert dc. b $4h, $46, $8, 8
lpf‘t dec. b $A; $A, $C, $C
isrt dc. b $E, $E, $10, $10
imrt dc. b $12, %12, $14, 14
iermt dc. b $df, $fe, $df, $ef
imrmt equ iermt
iprmt equ iermt
isrmt equ iermt
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tcrtab  dce. b $18, $1a, $1c, $1c
termsk  dc. b $0, $0, $8Ff, $+8
tdrtab dec. b s1e, $20, $22, $24

. even

*************************************************%***********************

* #
# initialize mfp. interrupt via GEMDOS *
* #
#* entry 3*
* #*
¥* void mfpint{(numint, intvec) #
* word numint *
* long intvec #*
#* 3#
* *

646462646 0 3 33030 30 40 3636 36 96 30 36 45 36096 35 45 56 36 30 3006 06 36 36 36 6 36 38 36 35 36 3F 903030 36 36 6 36 36 30 38 36 M 10430 3000 36 36 J I 6 3E F 30 4 0 04300
.globl mfpint

mfpint
move.w 4(sp),d0
move.l &(sp), a0l

entry
d0 — contains interrupt # to affect
a2 - contains new vector address
33630 364 B3 30 35 3 35 35 95 35 36 36 96 36 35 96 36 36 406 45 36 3536 0 38 36 036 4 0 6 96 3 36 36 3 2 36 3 0 96 36 36 36 30 36 35 36 96 3 36 4 3696 36 96 96N 3E 6 96 36 1996 30 36 36

andi. 1 #%#,d0 ; to ensure masking of O—%¢
36463 646 33036 2636 36 3630 36 35 4535 36 98 326 30 30 30 36 30 3036 636 36 303 30 30 36 3603006 36 FH 4636 26 30 36 35 30 30 3 3030 30 6 5 30 3090 36 9096 3 3 40 S IE 38
#* : : *
# routine to init an mfp associated interrupt vector *
# #
# algorithm #
* #
# 1. bleck the interrupt via it’s mask bit; *
3# 2. disable the interrupt’‘s enable and pending bits; #
3* 3. check the interrupt’s in-service register and loop till #
#* clear; : 3*
#* 4. init the interrupt’s associated vector: #
* 5. set the interrupt’s enable bit; #
# &, set the interrupt’s mask bit; #
# : *
#* #*
* #*
3 3*

initint ,
movem. 1 d0-d2/a0—-a2, -(sp) i save affected registers
bsr. b disint idisable the interrupts '
move. 1l d0,d2 iget a copy so as to determine where to. ..
asl #2.d2 iplace the a2 address into the int. vector
addi.l #%$100,d2 iinterrupt vector addr = (4 # int) + $000100
move. 1l d2,al ;i transfer the calculated address to a register
move. 1 a2, (al) i...that can act upon it thus!{-—vector init‘ed
bsr. b enabint ienable interrupts )
movem. 1 (sp)+, d0O—-d2/a0—-a2 irestore affected registers
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rts:

36 46 36 45 35 3030 3636 36 46 5 30 028 35 35 3545 3 36 35 36 3635 96 36 45 36 36 B 36 36 2 0 36 35 56 30 46 38 38 36 E 3030 3 36 46 3 35 46 3 30 3 3050 30 0 03 JE SRR

*. *
# disable. an mfp interrupt via GEMDOS *
+# 3
* entry. #*
* 3*,
* void’ Jjdisint{(numint) #*
* word numint *
* ¥*.

BB I 36 26 36 36 36 3F 3F 3 38 3 30 0 36 3030 H9E 300 36 46 30 40 36 635 6 35 34 20 45 36 98 30 3 39036 36 36 30 3 36 30 36 35 30 0038 30 0 0 H 30 300 R AR H S0
.globl jdisint

Jdisint move.w 4(sp),dO
andi. 1 #%#f,d0 ito ensure masking of O-%¢

345 4630 26 I3 0 36 36 20 36 36 3535 36 35 36 36 3F 38 35 35 36 3 38 36 36 3 36 36 38 30 35 36 3 3 36 38 36 33 36 36 3 34 36 3 3 3 3 3638 36 35 3E 4 34 35 38 34 96 40 S0 03

* interrupt disable routine #
3 3 3 3 A 0810 35 26 3638 3636 38 36 4006 364 3 3130 304 I 303 I 34 3 306 300 I 3 SRS 36 3 S 6 3030 30 3 3

disint
movem. 1 d0—-d1/a0-al,-(sp) i save affected registers
lea mfp, a0 iset mfp chip address pointer
lea imra(a0), al iset al for the mskoff routine
bsr. b bselect igenerate the appropriate bit to clear
bclr di, (al) ;and clear the bit. ..
lea iera(a0}’, al ;iset al for another mskoff call
bsr. b bselect
bclr di, (al) iand clear the bit...
lea ipra(a0}.; al iyet again. ..
bsr. b bselect
bclr di, (al) ijand clear the bit. ..
lea isra(al), al inow set up to check for interrupts in progress
bsr. b bselect iget proper a/b version. ..
bclr di, (al)
movem. 1 (sp)+,d0—-d1/a0-al irestore affected registers
rts

363656 36 3 36 30 36 3 35 3 30 35 2636 338 3035 3 330 3 30 35 35 330 30 38 3 36 36 30 35 3 36 36 30 36 36 35 3 3835 36 3030 30 3 34 30 36 3034 3 96 3 030 3 3330 3 IR 3 3

* #
* enable/re—enable an mfp interrupt via GEMDOS #
* #
* entry #*
# %*
* void jenabint(numint) #*
* word numint 3*
# #

FeH S 3 S 6 46 A 4R 6 3 3 IR 3010 36 I3 3R 36 S0 S H S I I I R F I H R
.globl jenabint
Jenabint

move. w 4(sp), dO
andi. 1 #$¢#, d0O i to ensure masking of O—-%¢f
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463 TR JE3E1E 36 36 3038 36 26 36 6 38 36 45 46 36 36 48 3 36 38 36 3 46 3 336 36 35 30 36 26 36 36 3F 638 36 3 36 36 38 3 236 36 36 35 36 3 36 30 36 35 36 46 36 006 36 30 36 2 H 38
* enable interrupt routine #*
363640 35 40363636 36 36 36 36 36 36 30 36 90 3 46 6 36 3635 26 3 3036 396 3636 2 36 3136 396 3096 3 36 3038 30 36 304 30 36 46 26 3636 3 35 36 36 36 4 36 30 36 30 3 46 9 3646 36 41
enabint
movem. 1 dO0-d1/a80-al, ~(sp) i save affected registers

lea mfp, al iset mfp chip address pointer

lea ieraa0),al iset up to enable the interrupt enable bit
bsr. b bselect

bset dl, (al) iand set the bit. .

lea imra{a0), al iset up to enable the interrupt enable bit
bsr. b bselect :

bset di, (al) iand set the bit. .

movem. 1 (sp)+, d0—-d1/a0-al irtestore affected registers

Tts

FAE 3030430360 30 46 3 3 0 3630 30 36 35 30 36 30 340 36 30 3 3 6 30 304630 38 36 36 36 3 36 3840 36 30 48 36 36 35 3636 36 35 48 45 35 35 36 36 30 38 35 30 36 36 36 3¢ 3E 30 36 30 303

#* *
3* the following routine generates the appropriate bset/bclr # #
3 for the interrupt # specified in dO. valid interrupt #’s are #
3* O ——> 15 as shown in the 68901 chip specification. It also #
3 selects between the ixra and the ixrb version of the register *
3 as 1s appropriate. #*
#* #
#* entry d0 — contains the interrupt number *
3 al — contains the pointer to the "ixra"” version of #
#* the interrupt byte to mask %*
¥* exit dO — same as upon entry *
#* d1 — contains the number of the bit ¥*

Fe 4t 34 36 4F 3 36 263 30 336 3F 3835 310 36 36 36 36 36 36 36 3636 3636 3 96 36 34 36 36 3036 36 36 36 3 36 3036 46 36 36 36 36 3 336 360 30 3050 36 36 30 36 36 30 46 36 36 I I

bselect
move. b dO0,di icopy dO to di for scratch work
cmpi. b #%$8,d0 isee if desired int # >= 8. ..
blt. b skipQ i...and branch if it ain’t..
subgqg #48, d1 i ad just for using ixrb instead
skipQ cmpi. b #%8, d0 isee if desired int # >= 8. .
bge. b skipi i...and branch if it is. ..
addq #%2, al iadjust for using ixrb instead

skipl Tts

. page
. text
rs232ptr
lea rbufrec, a0 ipoint to current output buffer record
lea mfp, al
Tts
rs5232ibuf

move.w ibuftail(al), d2
move. w ibufhead(a),d3

cmp. w d3, d2 iis head-pointer > tail—-pointer

bhi. b rhi ino. ..

add. w ibufsiz(a0),d2 iyes...buffer used=bufsiz+tail-head
b1 sub. w d3, d2 ;obtain tail-head value

733



Jul © 12:58 1985 usa.s Page 37

rts

rtschk btst. b #%1,rsmode(a0) ;check if we’re using control lines
beq. b rtsexit ino...no need to assert rts on
bsr rtson iyes. .. turn on rts signal

" rtsexit rts

3634 3646 46 35 36 36 38 35 36 2 36 36 26 25 36 T8 36 36 36 36 36 36 36 36 36 30 36 36 35 35 35 36 36 35 3 35 363 35 38 36 36 36 35 330 6 3 304 33036 3 3 F 030G

#* putchar routine for rs-~232 port #
* #
#* this Troutine transfers characters to a output queue that is ¥*
# emptied by an automatic interrupt routine. the interrupt 4#
* routine handles the actual transfer of the character to the i/o *
* port. #*
* #
* entry *
* di - contains character to transfer *
#* exit *
* d0 - contains "O" for successful transfer, "xoff" #*
¥* for full buffer and no transfer #*
3* carry bit clear - good transfer #
* carry bit set — error condition %
* #

3636 36 35 36 36 36 36 36 3 36 35 3 3 30 3 36 348 363 30 30 36 30 35 30 36 36 30 35 36 330 3 336 338 36 3046 30 30 30 30 0 3636 0 JE 3034 3 3030 330 30 30 330 H 30 3 00 300 3

rs232put

move s, ~{(sp) i save ST

oTi #$700, sr

bsr. b rs232ptr ;point to current ocutput buffer record

btst. b #%$0, rsmode{a0) iare we using xon/xoff flow control?

beq. b rp0 ino. ..

tst. b txoff(al) iif non—zero then xon is in effect!

bne. b rpl ;whether we’re full or nat, it’s all the same!!
vp0 btst. b #%7, tsr(al)

beq. b rpl ibuffer is full so keep char in circular buffr

move.w obufhead(al),d2
cmp. w pbuftail{a0).d2 ; head=tail?
bne. b rpl iyes. . .

move. b di,udr(al) ;write a byte to transmit
bra. b Tp3

Tpl move.w obuftail(a0),d2 :iget current tail pointer offset from buffer
bsr wrapout icheck fpr wrap of pointer
cmp. w obuthead(a0),d2 i head=tail?

move. 1 obufptr{(al),al iget current available buffer storage location
move. b di,0¢al,d2)} i store char to the buffer

beq. b rpe iyes...no buffer space left
move. w d2, obuftail(a0) istore new tail pointer to buffer record

Tp3 bsr rtschk ido we turn on RTS signal line?
move {spl+, sT
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andi. b #$fe,ccr iindicate carry clear/good transfer
rtg idone for now

bsr rtschk ido we turn on RTS signal line?
move {sp)+,sr

ori.b #+1, ccr

rts jdone for now

35 36 3 335 36 96 36 36 36 3 3 36 30 30 36 0 3 36 36 3 36 3 3 35 3 33 30 3036 36 3 30 30360 36 3636 303 36 3 46 36 36 3596 3 36 36 3 36 3 36 30 3 36 36 3 3 36 36 3 3 3¢ 3 3 30

o om ok & 3k 3k ¥ & & % K ¥ X

getchar routine for rs—232 port *

\ #*

this rtoutine transfers characters from a input queue that is #*
filled by an automatic interrupt routine. the interrupt ¥*
routine handles the actual transfer of the character from the #
i/o port. . +#
#

entry #
aQ®d ~ contains pointer to device buffer record *

exit *
d0 ~ contains character if carry bit clear #*

#*

#

if carry bit set then error condition

36 H I 3 S0 46303 3 0 36 3F 35 3 36 6 36 3 36 36 28 30 36 36 36 36 36 36 3 35 30 36 3636 36 3t 35 I 36 3 3 36 36 3 3 35 38 30 30 36 30 36 30 36 3 35 96 30 6 36 96 36 98 36 3 30 E IR I3

rTs232get

99

move st.,—(a7) iprotect this upcoming test
ori #4700, s7 ‘ L
bsr rs232ptr ipoint to current output buffer record

move.w ibufhead(al),dl ;get current head pointer offset from buffer
cmp. w ibuftail(a0),dl ; head=tail?

beq. b rgd iyes

bsr wrapin icheck for wrap of pointer
move.l ibufptr(al),al iget base address of buffer
moveq #40, dO iclear out “dO’!

move. b O(al.dl1),dO iget character

move.w dl,ibufhead(al) ;store new head pointer to buffer record

move {a7)+, st
andi. b #%11111110,ccr iclear carry flag for normal return

bra. b g4

move (a7)+, sT

ori. b #4401, cer iset carry for error condition just in case...

check rxoff flag and if set, see if low water mark is reached
if low watermark is reached:, turn off rxoff flag and send a ctrl-g

btst. b #%$0,rsmode(al) ;are we using xon/xoff flow control?

beq. b rgl ino. ..~ :

tst. b rxoffl{a0) 'scheck for a current rTeceiver xon sitvation
beq. b rgl ‘ ixon so continue. ..
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# now check for lowwater mark triggering of flow-control

rgl

iget amount of input buffer used

bst rs232ibuf

cmp. W ibuflow(a0),d2 ;is amount consumed = lowmark?

bne. b rgl ino. .

move. b #ctrlq.dl isetup Ts232put/txrint to send a ctrl-—q
bsr rs232put

clr. b rxoff(ald) iturn off rxoff flag byte

Tts

363696 35 26 36 35 B 3 3 36 35 313 36 35 3 36 35 35 5 2 8 36 35 36 3 3 3636 40 36 30 36 30 35 56 36 30 3036 3 30 36 36 30 90 36 030 30 36 3 3 3 303 S R R FHRHA

¥ % % %k %

receiver buffer full interrupt routine

grabs data from the rs-232 receiver port

* % %k ok X%

36369 36 3046 36 46 3 30 3 36 96 1 4 3635 46 5 5 30 3 5 FE 0T 3 3030 35 30 4 35 30 30 3645 30 36 46 30 30 46 6 S0 I I I 30 3 3 303 F K F RN

rcvrint

il

& % ok B X * k % % K ¥ )

% %

movem. 1 d0—-d3/a0-a2, ~(sp) i save affected registers
bsr rs232ptr ipoint to current output buffer record

move.b rtsr(al):;rsrbyte(ald) ido the required rsr read before
;i the udr read!

btst.b #7,rsrbyte(ad) ido vrcvr buffer full flag test

beq rig ibranch should never be taken! means that the
jwrong interrupt was called...should have been
; the rcvr error interrupt procedure!

btst. b #%1,rsmode(ald) icheck for currently using rts/cts/dir

beq. b ril ino...not currently in use

bsr rtsoff iyes...s0 clear rts to indicate we‘re busy

move. b wdr(ail),dO iget incoming data byte

now we do xon/xoff protocol check in case the byte we just got is

a ~s/~q. we also check to see which mode we’re in so that if we’re in
binary or bypass mode {(where the calling program handles the
handshaking!) we let the character into the buffer. if we get either
character and are in xon/xoff protocol mode:. we do not pass the
character along. instead, we do the following

if we get a "“s" xoff, then we set the txoff flag byte to 1 to signal
to the txrint routine to stop transmitting. the putchar routine to
the transmit buffer also checks the txoff byte and returns the carry
set if the byte may not be sent into the buffer. see that routine for
a better explanation of how it handles txoff=1.

if we get a "q" xon, then we reset the txoff flag byte to I to signal
to the txrint and the putchar routines to resume normal operation.

btst. b #%1, rsmode{a0) icheck for currently using rts/cts/dtr
bne. b i3 iyes, so bypass xon/xoff flow control code. ..

btst. b #$O.rsmode(aO) i1s tﬁe rs232 mode xon/xoff?
beq. b i3 ‘ ino...so process normally

P36
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cmpi.b
bne. b
move. b
bra. b

cmpi. b
bne. b
move. b
bra. b

move. w
bst
cmp. w
beq. b

move, 1
move. b
move. w

bsr
cmp. w
bne. b

#xon, dO iis the data an "xon" signal?

Tiz2 : ino...now check for xoft

#$00, txoff(a0) ;set to normal transmission status

ri8 iabnormal exit condition!!

#xof€, dO icheck for xoff (~s) condition from host
Ti3 ineither xon/xoff value, must be normal data..
H#E$FfFf, txoff(a0d) ;set to halted transmission to host

Ti8 iabnormal exit condition!!
ibuftail(al),di iget current tail peointer offset

wrapin ido wrap of input pointer if needed
ibufhead{a0),dl ; head=tail?

i iyes, ., exit. ..

ibufptr(ad), a2 ;get buffer pointer
d0, 0¢a2, d1) istore the data
di,ibuftail(a0) ; store the new buftail pointer

highwater mark triggering of flow-control
rs232ibuf iobtain amount of input buffer used

ibufhigh(a0),d2 ;is amount consumed = highmark?
Tribd ino. ..

.send xoff to outside world

# set Txoff flag for the getchar and rcvrint routines

Tié

i

btst. b #%1, rsmode(a0) ;check for currently using rts/cts/dtr
bne. b Ti8 iyes...exit without re-enabling DTR signal
btst.b #%$0, remode(ad) ;are we using xon/xoff flow control?

beq. b rié ino. ..

tst. b Txoff(ald) ~ihas a ctrl-s been sent yet?

bne. b Tid iyes...s0 don‘t send another

move. b #&%Fff, rxoff(ad) ;means a ctrl-s has been sent to halt input
move. b #ctrls.,di ihalt input from host

bsr rs232put

btst. b #Si.rsmodé(aO) ;check for currently using rts/cts/d&r
beq. b Tig ino...not currently in use

bsr Ttson iwe‘Tre ready now for more data...yum! yum!
bclr. b #%4, isralal) .

movem. 1 {(sp)+, d0-d3/a0—-a2 irestore affected registers

rte '

*************%***********************************************************

*
*
*

*

transmit buffer empty interrupt routine #

¥*

************************************************ 33636 36 36 3 3 26 3 36 6 3596 3 33638 3696 K 363

237
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txrint _

movem. 1 d2/a0—-a2,-(sp) isave affected registers

bsr rs232ptr ipoint teo current output buffer record

= btst. b #%1, rsmodel{al) are we using CTS/RTS flow control™

bne. b tiébé iyes. .. get out of this routine and use CTSINT

btst. b #%0, rsmode(a0) ;iare we using xon/xoff flow control?

beq. b ti0 ino. ..

tst. b txoff{a0) i1f non—zero then xon is in effect!

bne. b tibé iwhether we’re full or not, it’s all the same!!
ti0 move. b tsr(al), tsrbyte(ald)

move. w obufhead(al), d2

cmp. w obuftail(a0),d2 ;i head=tail~?

beq. b tis iyes. .. abnormal exit..

bsr wrapout ido wrap of input pointer if needed

move. 1 obufptr{(aQl),a2 iget current buffer pointer

move. b O(a2,d2),udr{al) iwrite a byte to transmit

move. w d2, obufhead{(a0) ;store new head pointer
tib bclr. b #%2,isra(al) ;turn off interrupt

movem. 1 (spl+,d2/a0-a2 ;restore affected registers

Tte

F 3 F 4 3 3 363 3 363 8 30 38 36 3 3 3005 3036 36 3 36 36 30 3630 3 36 46 36 36 30 96 38 3 35 36 36 36 35 36 35 36 36 35 36 35 6 36 30 36 36 3 36 36 3 36 36 3 W 3E 36 36 36 36 H B

# ¥*
* Clear—To—Send interrupt routine ¥
* 3*
* #*

W36 364 3 W38 S 3 36 6 I I 3 363 3 30363 36 3 I3 306 36 363 3 3 300 3 36 3 36 36 3 3 3 36 363 3 36 3 36 30 36 36 36 3 3 6 36 36 36 S0 3646 36 36 36 B 4

ctsint
movem. 1 d2/a0-a2, —-(sp) isave affected registers
bsr rs232ptr ipoint to current output buffer record
btst. b #%$1,rsmode(al) ;are we using CTS/RTS flow control”?
beq. b ctsexit ino. .
move. b tsr{al), tsrbyte(ad)

ctsO btst. b #%7, tstbyte(al) iis the transmit buffer empty yet?
beq. b ctsO ino...continue looping
move. w opbufhead(al), d2
cmp. w obuftail (a0}, d2 ;s head=tail?
beq. b ctsempty iyes. .. abnormal exit... empty output buffer
bst wrapout ido wrap of input pointer if needed
move. 1 obufptr(al),a2 iget current buffer pointer
move. b 0O(a2,d2),udr(al) jwrite a byte to transmit
move. w d2,obufhead(s0) ;istore new head pointer

ctsexit bclr. b #%$2,isrb(al) ; turn off interrupt

' movem. 1 (sp)+,d2/a0-a2 ;restore affected registers

rte

ctsempty
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bra. b ctsexit ;exit via "ctsexit”

48 36 35 36 46 46 36 45 35 48 3 636 36 36 3 36 3 38 46 36 36 30 2 98 3 36 16 36 3646 36 3 046 3 3036 38 3030 33633 133 30 36 3038 3 36 46 56 3 8 36 3 A e 38 38 36 3 T

* routines to handle tx or rx errors *
360 4 BB 364 36 B 46 3 3096 45 3 26 368 36 36 38 4 35 20 3 FA5 3 3 33 36 3636 36 06 36 B 46 36 4 30 98 36 26 96 38 3 36 4616 35 3 B 36 3 26 35 3636 36 246 46 36 46 46 I3

TXerror _
movem. 1 d0/a0-al,~(sp) isave all registers
bsr rs232ptr ipoint to current output buffer record
move. b Ttsr(al),rsrbyte(ald) iTeceiver status register
move. b uvudr{(al),dO idummy. read of data register
beclr #43, isralal)
movem. 1 (sp)+,d0/a0-al irestore all registers
Tte
tzervror
movem. 1 a0—al,—~(sp) i save all registers
bsr rs232ptr ipoint to current output buffer record
move. b tsr(al), tsrbyte(ald) i transmitter status register
beclr #41, isra(al)
movem. 1 (sp)+, aD—-al irestore all registers
rte

B3 336 3 B3 3 6 36 36 36 36 96 36 36 36 3636 35 46 36 36 3036 36 16 36 35 5 36 36 36 45 36 36 36 3640 36 3 16 36 3E 36 363 36 36 36 303 36 36 36 364 36 36 36 3 336 6 3 3 6 3 38363

get device buffer record

entry:
long iorec(device)
ward device

returns pointer to the device’s buffer record table

device — buffer identification number
0 - rs232
1 — ikbd
2 — midi
3 — parallel

device table structure:

% % ok % ok 3k xx ok % ok ok X & & %k %k % % %k % ok & % x & ¥k % % ¥ %
% & & & Kk %k %k ok %k & %k k ¥k k & %k &k ¥ % ¥ K X ¥ ¥k % k ¥ ¥ X k¥

input buffer address - long
input buffer size : ] word
input buffer head word
input buffer tail word
input buffer low-water mark word
input buffer high-water mark word
output buffer address . long
putput buffer size word
output buffer head word
cutput buffer tail word
cutput buffer low-water mark word
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output buffer high-water mark weTd

B
*

HEHAHRHBERU AR AR TR H A H R R R HEF R R EHER RN LR RS B3 H R R R S R E

.globl

iorec

moveq
move. w
move. w
oTi. w
lea
asl. 1
move. 1
move. w
Tis

devtab
dc.
dc.
dc.
* dc.

bt e et et

iorec

#0, d1

4(spi,dl
sr, ~(sp)
#$700, st

devtab, a2

#2,d1

0(a2,d1.1),d0

{sp)+,sr

rbufrec
kbufrec
mbufrec
pbufrec

i

ino interrupts for now

i X4=index
iget devi
i save sT

save st for now

into devtab space
te bufrec pointer
for now

i future consideration?

*********************%**************************************%***********%

*

*

*

* entry:

*

* void

*

#* word

*

*

#* word

3*

*

%*

3* word

#* word

* word

¥* word

*

%*
.globl

rsconf

#* move. w
ori. w
bsr

¥

* first,

*

configure 1s—-232 port of MFP

rsconf(baudrate; flow, uct, rsv, tsr, scr)

baudrate ~ baud rate setting (value for timer D control
and data registers)
xxxxxxxx/xxxxxCCC/xxxxxxxx/DDDDDDDD

flow -

ucr -
TS —
tsrt -
sCT —

rsconf

sT,—(sp)
#$700, sT

rs232ptr

flow control: X

h —_
s -
1 —
MFP
MFP
MFP
MFP

cts

/rts/dtr

Xxxxxhs

software xon/xoff

on.

ucT
TST
tsr
sSCT

we grab the old

C - off
Tegister
Tregister
register
register

i save SsT

setting
setting
setting
setting

for now

;ino interrupts for now

ucr,rsr, tst, scr contents

Ok % & R ok ko ok %k ok % & ok ok ok % % %

%%**********************'******************%%*******%********************
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*

%*

auxcl

auxca

auxc3

auxcéd

auxch

auxché

G 12:58 1985

movep. 1

next,

moveq
maove. b
move. b

set flow control mode(s)

tst. w
bmi. b
move. b

vcri{all), d7

we disable the receiver and transmitter enable

#40, dO
d0, rsr{al)
d0; tsr{al)

$b6(sp)
auxcl
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bits
ipre—~init to zero

idisable the Teceiver
idisahle the transmitter

iif ~-1 then don‘t change

$7(sp), rsmode (a0)

set timer baud rate

moveq
moveq
tst. w
bmi. b
move. w
lea
move. b
lea
move. b
move. 1
moveq
bsr

#0, dO

#0, d2
$4(sp)
auvxce
$4(sp), d1l
bavdctrl, a2

0(a2,d1. w),d0

bavddata. a2
Q(a2,dl. w),d2
d0, dl
#dtimer, dO
setimer

set 1rs-232 registers

tet. w
bmi. b
move. b
tst. w
bmi. b
move. b
tst. w
bmi. b
move. b
tst. w
bmi. b
move. b

finally
moveq
move. b

move. b

move. 1

$8(sp)

auxc3 ,
$9(sp),ucrlal)
ta(sp)

auxcéd

$b{(sp), rsr(al}
$cisp)

avxcH

$d(sp), tsr(al)
$e(sp)

auxcbhd

$f(sp). scr{al)

we re—-enable the

#%1, dO
dO, rsr(al)
dO, tsr{al)

d7,do

iif =1 then don’t change

ipoint to baudrate control register settings

;get control mask

ipoint to baudrate data register settings

iget data reg value

ire—-assign for "setimer" routine protocol
;point to timer D

iset timer D to new baud rate

;if —1 then don’t change
;iif —1 then don‘t change
iif —1 then don’t change
;if —1 then don’t change

receiver and transmitter enable bits
ipre—init to one

;jenable the receiver

jenable the transmitter

imove old contents of rs-232 registers to d0.1

2

P
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¥* move. w {spl)+,sT .irestore sr for now
Tts
* baudrate table — control register setting
baudctrl
dc. b c 19200, 7400, 4800, c 3600
dc. b c2400, c2000, c 1800, c1200
dc. b c600, 300, c200, 150
dc. b c134,¢c110, c75, c50
# baudrate table — data register setting
bauddata
dc. b 419200, d9600. 44800, d3600
dc. b d2400, d2000: d1800, d1200
dc. b d600, d300, d200, d150
dc. b d134,d110,d75, d50
. page
. text
wrapin
addq. w #1,d1 i i=h+1
cmp. w ibufsiz(a0),di ;7? i>= current bufsiz?
bcs. b wil ino. ..
moveq #$0, d1 jwrap pointer
wil rts
wrapout
addq. w #1,d2 i i=t+1
cmp. w obufsiz(aQ),d2 ;7?7 i>= current bufsiz?
bcs. b wol ino. ..
moveq #%$0, d2 iwrap pointer
wol Tts
. page
.text

3636 36 36 36 3 36 36 36 W 36 36 3 25 36 36 35 35 35 96 35 35 35 36 3 35 3 3 3 36 3 36 36 3¢ 36 3 3 36 34 35 36 36 3 34 3E 3 3 3 3 I I 36 36 3 38 3630 30 36 36 30 35 3 3 3 3 36 3 60

* this code handles the midi/keyboard interrupt exception 3#
96 36 I3 3696 36 36 9 96 36 38 36 35 38 31 36 3 36 06 3 35 9 36 36 35 30 96 35 36 25 9 36 35 34 35 36 90 1 96 35 3536 36 35 3 34 36 9 3 36 30 36 4 30 36 3F 0 3 3003 H B3R ISR

.globl

midikey
movem. 1
lea
keymidi lea
lea
movea. l
bsr. b
lea
lea
movea. 1l
bsr. b

midikey

d0—-d7/a0-ab, ~(sp) i save all registers

%0, a5 jaddress pointer to variable base
mbufrec(aS), a0l ipoint to midi buffer record

midi, al ipoint to midi register base
vmiderr{(aSd), a2 load in the jump vector

astatus ;igoto general acia status check routine
kbufrec(aS),a0 ;point to ikbd buffer record

keyboard, al ;i point to keyboard register base
vkbderr(a3),a2 ;load in the jump vector

astatus igoto general acia status check routine

FyL



icheck for pending interrupt occurance
iTepeat this interrupt processing
iclear in—-service bit

irestore all registers

;i go back to what was happening!

igrab device status
imake sure it was an 1nterrupt request

inope...it’s empty

isee if receiver buffer is full
inape. ... it’s empty

iyes. .. get bhyte

imask off bits already tested

;see if any other status bits are on..

igrab data byte from acia data register

iyes so branch to pre—inited error subroutine
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btst. b #%4, gpip+mfp
beq. b keymidi
bcir. b #%6, isrb+mfp
movem. 1 (spl+,d0-d7/30--abé
rte

astatus
move. b comstat(al),d2
btst. 1 #7.d2
beq. b aciaexit
btst. 1 #0,d2
beq. b mki
movem. 1 d2/a0—-a2, —(sp)
bsr. b arcvrint
movem. 1 (sp)l)+, d2/a0-a2

mk1l andi. b #X00100000, d2
beq.b ~aciaexit
move. b iodata(al),d0
jmp (a2)

acliaexit
rts

3636 36 36 36 H 0F 3 3 3 30 336 36 3 3E 36 3E 36 36 36 36 36 36 3 36 36 36 38 3 35 3¢ 30 3 35 38 36 36 36 36 36 36 36 36 36 3 3030 343 36 36 36 36 38 36 36 3F 36 36 3¢ 36 36 36 3 36 33t I 303

*
#*
#

*

acia receiver buffer full interrupt routine ‘ ¥*

#*

A3 36 36 35 3 3 3 3 3 6 36 36 36 3 3 36 3 3 3636 36 36 36 35 36 4 36 30 35 36 36 3 36 36 3F 3¢ 3 3 3 9F 36 3 3 3 30330 36 36 3E 9 3 36 36 36 30 3F 36 37 36 3696 3036 3 3 3 33 I

.glob

arcvrint
move.
cmpa.
bne

tst. b
bne. b

cmpi.
bcs
subi.
andi.
lea
move.
lea
move.
addi.
cmpi.
blt. b
cmpi.
bgt. b
move.
MLEB rts

ikbdev

1

b
1

b
w
b

b

b

arcvrint

iodataal), d0
#kbufrec, a0
midibyte

kstate(ad)
ML3

#$+6, dO
itsakey
#$+£6, d0O
#$+£+, dO
ikbdev., a3

0(a3:d0), kstate(ad)

ikbdlen, a3

0(ald, d0), kindex(ab)

#$£6, dO
#$£8, d0
MLB
#€+b, dO
MLB

dO, mousebuf(ad)

igrab data byte from acia data register

idon’t treat midi acia data as anything other
i than as pure data...

ibranch early if it is not a ikbd header!
igenerate true index into tables now
iclear high 3 bytes for indexing

;point to ikbd device state codes

iset ikbd state

ipoint to ikbd device buffer length table
iset ikbd device index counter
ire—constitute original value

statks, amouse, rmouse, Tmouse, rTmouse, TMOUSe
ctlock, yjoyall, joyO, joyl

FH<T
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ikbdlen dc. b
dc. b

ML3
cmpi. b
bce
lea
moveq
move. b
subq. b
asl
add. b
subq. b
asl

movea.
movea.
movea.

movea.
moveq
move. b
suba. 1
move. b
sub. b
tst. b
bne. b
ikserve move. l
JsT
addq
clr. b
ML1 Tts

ikbdparams
dc. 1
dec. 1
dc. 1

de. 1
dec. 1
dc. 1

de. 1
dc. 1
dc. 1

dc. 1
dc. 1
dc. 1

dc. 1
dc. 1
dc. 1

ML 35

Dk

statdex, amdex, rmdex—1, rmdex—1, rmdex~1, rmdex—1
clkdex. joyadex, joydex, joydex

#)oy0: kstate(ad)

ML35 ;a Joystick 0/1 record byte, not both!
ikbdparams, a2 ipoint to ikbd subsystem parameters table
#40, d2
kstate(ad), d2 iload to generate longword offset
#$1, d2 i kstate(aS)=1 to 5/ table index is O to 4
d2 . i x2
kstate(ab),d2 i +1
#%1, d2 i kstate(aS5)=1 to 5/ table index is O to 4
#2,d2 i x4
0(a2,d23, a0 i load in subsystem’s record pointer
4(a2,d2), al iload in subsystem’s index base+record pointer
8(a2,d2), a2 i 1pad in subsystem’s pointer variable that
icontains the pointer to the subsystem’s
i interrupt routine. ..
(a2), al
#%0, d2 iclear out ‘d2’ for address manipulation
kindex(a%), d2
d2, al
d0, (al)

#1, kindex(abd)

kindex(a5)

ML 1

a0, —(sp} i stuff buffer pointer to stack

(al2) igo service the subsystem interrupt routine
#$4, sp ire—adjust stack

kstate(ad) iTeset ikbd state

statrec
statdex+statrec
statintvec

amrec
amdex+amrec
msintvec

mousebu+f
Tmdex+mousebuf
msintvec

clkrec
clkdex+clkrec
clkintvec

joyrec

Joyadex+ joyrec
Joyintvec

244
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move. 1l #joyrec+1,dli

add. b kstate(a5), d1 i kstate(a3d) reflects joyO or joyl state —
subi. b  #,)0y0,d1 o
move.l dl,a2 icreate index to joyrec table for record byte
move. b d0, (a2}

movea. 1 joyintvec(ad), a2 iget user’s joystick interrupt routine adr
lea Joyrec{al), a0 isend along address of jJoystick data

bra. b ikserve

itsakey
move. b kbshift{(a5),d1 ,;load in kbshift(a5) for manipulation. .
# check the special keys
cempi. b #%2A,d0 ileft shift?
bne. b ariz2
bset #KBLSH, d1
bra. b arilo
ariz2 cmpi. b #%AA, dO
bne. b arid
beclr #KBLSH, d1
bra. b arito
arid cmpi. b #%$36,d0 iright shift
bne. b arisg
bset #KBRSH, d1
bra.b arii0
ari4g cmpi. b #%$Bé&, dO
bne. b arid
bclr #KBRSH. d1
bra. b arilo
aris cempi. b #%1D, d0 i CTRL TN
bne. b arié
bset #KBCTL, d1
bra. b arilo
arié cmpi. b #%$9D, d0
bne. b ari7
bclr #KBCTL., d1
bra. b arilo
ari7 cmpi. b #%38, dO i ALT
bne. b arig
bset #KBALT . d1
bra. b arilo
arig cmpi. b #%$B8,d0

bne. b ari9
bclr #KBALT, di
bra. b arilo
arive cmpi.b #%3A, d0 i CAPS LOCK
bne. b ariii
btst. b #0,conterm(asS) .
beq. b ari%a s ino click please!

move. 1l #keyclk,cursnd(a5)
move. b #0, timer(a5)

ari%a bchg #KBCL., d1 i toggle CAPS LOCK state
arilo move. b di,kbshift(aS}) ;restore new kbshift(a5) value
rts iignore CAPS LOCK break
arill btst. 1 #7,d0 iis it a break code?
bne. b aril2 ino... a break code!
tst. b keyrep (a5} iyes N
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bne. b arilb
T move. b dO, keyrep(aS) . ;save for repeat purpose
) move. b cdelayl, kdelayl(a5)
move. b cdelay2, kdelay2(ab)
bra. b arilé
ariih move. b #0, kdelayl{(ab)
move. b #0:. kdelay2(ad)
bra. b arilé
arilz2 tst. b keyrep{(ad)
beq. b aril8
moveq #0,d1 ' ‘
move. b d1, keyrep(al)
maove. b " di, kdelayl(a5)
move. b di.kdelay2(ad)

aril8 cmpi.b #%$c7,d0O iis it a "home" break-code?
beq. b arilBa iyes...allow it to pass
cmpi. b #$d2,d0 ils 1t a "insert"” break—code?
‘bne ariiéd inoc...regular break junk. ..
ariiBa btst. b #KBALT, kbshift(ah) iearly "ALT" test to prevent double "nulls
‘beq arils ino ALT...so0 exit now. ..

arilsé btst. b #0, conterm(ab)
beq. b ariléa ino click please!
move.l #keyclk,cursnd(al)
move. b #0, timer(a5)

/,Qrilba move.l a0, —-(sp) istore kbufrec pointer

moveq #$0, d1i
move. b dO,d1

movea. 1l skeytran(ab)},al

andi.w #%$7F, dO

btst. b #KBCL, kbshift(a5)

beq. b conin2i

movea.l skeycl(ab5), a0l
conin2l btst. b #KBRSH, kbshift(ab)

bne. b conin22

btst. b #KBLSH, kbshift(a5)

beq. b conin23

conin22 cmpi. b #$3b.,dO see if a possible function key

becs. b conin22a iunsigned less than lowest function scancode
cmpi. b #%$44,d0 isee if a possible function key
bhi. b conin2da junsigned greater than highest function scan
addi.w #%$19,d1 ;add to change to GSX standard
moveq #%0, dO ;i change to 65X standard
bra conin25

conin22a
movea. 1l skeyshif(ad), a0

conin23 move. b (a0,d0.w},dO
btst. b #KBCTL, kbshift(a5) iis the control key down?
beq. b conin24a
cmpi.b #cr,d0 iis it a carriage return?

. bne. b conin23a :

moveq #1¢#, dO ichange to a linefeed according to 65X spec...

Fve



Jul @ 12:58 1985 wusa. s Page 50

conind3a

conin23b

conin23c

conin24

conin24a

altgert

altger2

beq. b

cmpi.
bne. b

addi. w

bra

cmpi.
bne. b
moveq
moveq
bra

cmpi.
bne. b
moveq
moveq
bra

andi. w

bra

btst.
beq

ifeq

cmpi.
bne. b
move.
move.
andi.
beq

move.
bra

cmpi.
bne. b
move.
move.
andi.
beq

move.
bra

cmpi.
bne. b
move.
move.
andi.
beq

move.
bra

endc

ifeq

b

b

b

b

b

o

b
b
b
b
b
b

b

conin24

#4$47,d1 i convert CONTROL-home to gsx standard
conin23b ;i by adding #%30. ..

#4$30,d1 : ’

coningd

#44b, d1 i convert CONTROL-left arrow to gsx standard

conin23c :
#$73, d1 i change according to gsx spec

#40, dO
conin2S

#$4d, d1 " jconvert CONTROL-right arrow to gsx standard
conin24

#4$74,d1 i change according to gsx spec .

#$0, dO ' ' '

conin25

#$01F, dO iyep, so CTRLize the key
conin25

#KBALT, kbshift(ad) iis the alt key down?
conin25 -

COUNTRY-GERMANY

#¢%1a,dl iis it a ALT-umlaut?

altgeri ino. .. )

#$40, dO ipuvt in ‘@, then check the shift keys
kbshift(abd).d2 igrab current setting

#4$3, d2 i KBRSH+KBLSH bits

conin2d ;process it as unshifted

#%5c, dO ;sput in ‘\’, instead...it’s a alt-shift umlavt!
coninad iprocess it

#$27, d1 ;is it a ALT-

altger2 ino. ..

#¢5b, dO iput in ‘L’, then check the shift keys
kbshift(aS5),d2 ;grab current setting

#4$3, d2 ‘ i KBRSH+KBLSH bits ,

coninZd iprocess it as unshifted 7

#$7b, d0O iput in ‘{’, instead...it’s a alt-shift umlaut!
conin2% - iprocess it

#$28, d1 +is it a ALT-

outside ’ ino. ..

#45d, dO iput in 7317, then check the shift keys
kbshift(aS),d2 ;grab current setting

#$3, d2 i KBRSH+KBLSH bits

conin2d iprocess it as unshifted

#47d, d0 iput in ‘}’, instead...it’s a alt-shift umlaut!
canin29 iprocess it

COUNTRY-FRANCE

274
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altfrl

altfr2

altfr3

outside

*
*
*
alti15a

mkloop1l

b
‘move. b
b

2 12:58 1985

cmpi. b
bne. b
move. b
move.

b
andi. b

beq

‘move. b

bra
cmpi.b

‘bne. b

move.

andi.
beq
move. b
bra

‘cmpi. b

bne. b
move. b

‘move. b
‘andi. b
beq

move. b
bra

cmpi.b
bne. b

-move.

b
move. b
b

andi.

beq
move. b

bra

endc

cmpi. b
bne. b
addq. w
movea. l
bra

check the alt-insert/alt—-home key make/break combinations.

lea
moveq
cmp. b
beq
dbra

cmpi. b
bne. b
move. b
move. b
b

#¢la,dl
altfri

‘#%$5b, dO
kbshift(aS).de

#43, d2
conin25
#$7b, d0O
conin2S
#41b,d1
altfr2

#4$5d,.d0
‘kbshift(ad),d2

#$3,d2

conin25
#$7d, dO
conin25
#$28, d1
altfr3

#$5c., dO

-kbshift(ad).d2
#$3,d2

conin2S
#$00, dO

conin25

#42b,d1

outside
‘#%$40, dO

kbshift(ab5).d2
#43, d2
conin2S
#4$7e,d0
conin25

#$62,d1
altiba

#1, _dumpflg(a5)

(sp)+, a0
aril4g

mauskeyl, a2
#3,d2
O0(a2,d2),d1
keymavusl
d2, mkloopl

#%$49, d1

altiil

#%0, d1

#$-8,d2
kbshift(a5), dO

#43, d0
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iis 1t a ALT-"7

ino. ..

iput in ‘L‘, then check the
igrab current setting

i KBRSH+KBLSH bits

iprocess it as unshifted
iput in ‘{’, instead...it’s
iprocess it

;is it a ALT-%7

ino...

iput in ‘1‘, then check the
; grab current setting

i KBRSH+KBLSH bits

iprocess it as unshifted
iput in ‘}’, instead. .. it’s
iprocess it

iis it a ALT-

ino. ..

iput in ‘\’, then check the
;grab current setting

i KBRSH+KBLSH bits
iprocess it as unshifted
iput in ‘NUL’Y, instead. ..
i process it

;is 1t -a ALT-#7

ina. ..

iput in ‘@‘, then check the shift keys
;grab current setting

i KBRSH+KBLSH bits

iprocess it as unshifted

iput in ‘}’, instead...it’s a alt-shift #
iprocess it

shift keys
a alt-shift -
shift keys
a alt-shift ¢
shift keys

it’s a alt-shift

iis it an "alt help" signal to dump the screen?
ino. ..

iyes. .. switch the signal flag on!. ..

irestore kbufrec pointer

i...and exit

first
iget pointer to first alt. mouse scancode table
icreate countdouwn

iis table’s scancode value =

iyes...go preprocess it...
ino... loop back to check next table value

current value?

jis it an up arrouw?

i x value for up arrouw
iy value for up arrow
igrab current setting
i KBRSH+KBLSH bits

Y8
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beq keymaus
move. b #%$-1,d2 iy value for up arrow
bra keymaus
altil cmpi. b #$4b,d1 iis it an left arrow?
bne. b altiz2
maove. b #$0, d2 iy valve for left arrow
move. b #%$-8,d1 ix value for left arrow
move. b kbshift(a5),d0 igrab current setting
andi. b #%$3, dO ; KBRSH+KBLSH bits
beq keymaus :
move. b #%~-1,d1 ix value for left arrow
bra keymaus
altiz cmpi. b #$4d,d1 ;is it an right arrow?
bne. b alti3 .
move. b #%8,d1 i x value for right arrow
move. b #$0,d2 iy value for right arrow
move. b kbshift(a9),d0 ;grab current setting
andi. b #%$3,d0 i KBRSH+KBLSH bits
beq keymaus
move. b ##$1,d1 i x value for right arrow
bra keymaus
altid cmpi. b #$50,d1 iis it an down arrow?
bne. b altig
move. b #%$0,d1l i x value for down arrow
move. b #4$8,d2 iy value for down arrow.
move. b kbshift(a5),d0 igrab current setting
andi. b #$3, d0 i KBRSH+KBLSH bits
beq keymaus :
move. b #%1,d2 iy value for down arrow
bra keymaus
alt14 cmpi. b #$2,d1 .
becs. b altl inot >= the ‘1’ key scancode
cmpi. b #%$d,d1
bhi. b altl inot <= the ‘=7 key scancode
addi. b #%$74,d1 iscancode is a key between ‘1’ key and ’=' key
bra. b alta
altl cmpi. b #%41,d0 ;is the key an ascii ‘A’ or greater?
bcs. b alt3 ino...skip to check if ‘a’—-‘z"’. .
cmpi.b #4$5a, d0 iis the key an ascii ‘Z’ or less?
bhi. b alt3 " ino...skip to check if ‘a’—-’z’. ..
alt2 moveq #$0, dO
bra. b coningb : :
altd cmpi. b #%$61,d0 ;is the key an ascii ‘a’ or greater?
bcs. b conindd ino...skip to finish normal processing
cmpi. b #%7a,d0 ;is the key -an ascii “z’ or less?
bhi. b coning2b ino...skip to finish normal processing
bra. b alt2
conin2% and. w #$7#,d1 - :
asl. w #4689, d1 ishift the scan code to the word’s high byte
add. w di,doO i form the outgoing word
movea. 1l (sp)+,al irestore kbufrec pointer

move. w ibuftail(a0),dl ;iget cdrreht tail pointer offset
addq #2,d1 iindex = tail + 2
cmp. w ibufsiz(a0),d1 icheck to see if buffer should wrap
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bes. b
moveq
cmp. w
beq. b
move. 1
move. w
move. w
Tts

aril3d

aril4g

midibyte
movea: l
Jmp
sysmidi move.w
addq
cmp. W
bcs. b
moveq
cmp. w
beq. b
move. 1
move. b
move. w
Tts

mil3

miig

keymausli
moveq
btst
beq. b
moveq
btst
beq. b
bclr
bra. b
bset
moveq
moveq

kyml

kym2
kym3

*

keymavus

lea
movea. 1
clr. 1
move. b
lsr. b
addi.
move.
move.
move.
Jsr
movea. 1l
rts

oocooT

mauskeyl

2 12:58 1985

arii3

#4$0, di
ibufhead(a0),dl
arilég
ibufptr(al), a2
d0, 0(a2, d1)
dil,ibuftail{al)

midivec(ad), a2
(a2)

ibuftail(a0)., di
#1,d1
ibufsiz(a0), dl
mil3

#%$0, d1
ibufhead{(a0),dl
milé4
ibufptr(ald), a2
do., 0(a2, di)

dil, ibuftail (a0)

#KBMRB, d3
#4,d1

kymi

#KBMLB, d3
#7,d1

kyma2

d3, kbshift(ab)
kym3

d3, kbshift(ab)
#%$0, d1

#$0, d2

finish up at the actual

kmbuf{ad), a0
msintvec (ab%), a2
do
kbshift(ad)., d0O
#KBMRB, dO
#$£8, dO

d0, 0(a0)

di, 1(a0)

d2, 2(a0)

(a2)

(sp)+, a0l
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no. . .

wrap pointer

head=tail™

yes

get buffer pointer

store the data

store the new buftail pointer

T VO SN o

~

jump to midi interrupt handler

-

get current tail pointer offset
index = tail + 1

check to see if buffer should wrap
no. ..

wrap pointer

head=tail?

yes

get buffer pointer

store the data

store the new buftail pointer

S T S T

get contents of midivec for indirect branch

;pre-init to "keyboard"” right mouse button

isee 1f
;it’s a
iit’s a

i it is a left or right button..
isee 1f

right button ($47/%c7)

left button ($52/4d2)

it is a make or break action
;it‘’s a set button action (make code)
;it’s @ clear button action (break code)
igo to further pre—-init action..

;it’s a set button action (set code)

pseudo mouse Toutine

ipoint to key—emulating mouse buffer
igrab mouse interrupt vector

get current button status
shift right button bit to
add relative mouse header

Idol

store x value in second byte of record buffer
store y value in third byte of record buffer

istore in first byte of record buffer

irestore kbufrec pointer

959
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dc. b 47
dc. b $c7
dc. b $352
dc. b $d2
. page
. text

336 38 36 36 36 30 36 36 36 38 36 8 38 3634 36 36 36 36 3 36 36 3 36 303 3 4 3646 36 3030 36 3036 36 363 3056 36 3 3246 303038 3636 36 3 36 36 36 38 36 38 36 36 3 46 36 35 35 3 3 3¢

#* *
#* protocol for accessing a gi sound chip Tegister 3*
# #
#* this bios call must be accessed in supervisor state 3
#* becauvuse it affects the ‘sr’ register #*
# *
¥* entry #*
3# 3#
* void giaccess(data, register) #
#* word data, register *
#* *
#* data —— data register read/write data #*
# *
# register — chip register to select *
# di = #%$0000 ;selects read operation of the register #
#* di = #$80 .or . xx ‘ iselects write xx to register #
#* example write to portb — 480 .or. $0f = #Bf 3
¥* *
* exit *
# read operations #
¥* dO. b — data register contains byte of date #
#* write operations - #
3* dO. b — data register contains a verification of written data 3*
* #
* #

I F6 36 HEI6 330 3636 3303 30 36 30 30363 36 303 635 30 36 3030 303090 336 30 336 30 20303 30 3040 36 030 36 2030 646 3 20 30 2000 36 306 3 36 36 36 36 36 36 336 36 36 6 3 3
.globl giaccess
giaccess

move. w 4(sp),dO
move. w 6b(sp),di

gientry
move st, —(a7)
ori #4$0700, sr ,
movem. 1 d1-d2/a0,—-(a7) iisave affected registers
lea giselect, a0 iinit desired gi register addr
move. b di1.d2 imake a copy to test for read or write
andi. b #$f,d1 i turn off any extraneous bits
move. b d1, (a0) iselect register
asl. b #1,d2 ishift once for carry bit detection
bcc. b giread icarry clear, so do a read aperation
giwrit move. b d0,2(a0) iinit the memory location
giread moveq #40, dO iclear out register

move. b (a0),d0 grab the data from the gi register
movem. 1 (a7)+,d1-d2/a0 irtestore affected registers
move (a7)+, sr

\/
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Tts greturn with data in d0

B30 36 336 N A 3 I W R K I WIS I R K I H R I I AR BN SRR E RS NER

#* routine to turn off the rts signal ¥*
B Ly L L LT Ny 2 L ST LT TR ST R ) )

.globl rtsoff

rtsoff
moveq #400001000, d2
bra.b onbit

FE I 36 36 3 3 3 36 3 36 36 36 38 30 30 35 36 3 36 30 3 Fo 30 5 35 36 3040 56 36 38 3 35 36 30 30 I 36 30 30 3 3 30 3 3 30 30 34 30 35 3 30 36 35 30 36 3F 36 40 96 36 3 3 3 36 36 SE R

#* routine to turn on the rts signal #*
33 3 346666 3530 36 36 3596 30 36 36 35 30 30 H 436 30 6 34090 F F 6T I 3030 36 20 35 30 H 3036 3E 3030 FE I 30 T IE 3H LT IR0 S B SE I H B

.globl +rtsaon

rtson
moveq #72.11110111, d2
bra. b offbit

e 36 936 A6 2622 3036 36 35 45 3 35 3636 26 96 85 FEI6 T I 0062 36 9526 36 3046 96 30 36 36 H 4630 26 30 36 6 36 336 36 234 36 J 336 35 3036 046 B 36 6 2 9 30 4 32 23
#* routine to turn off the dtr signal *
F036 6 2626 2 2096 36 262006 36 0606 28 30 2040 30 4 30 38 36 36 3696 6 26 36 6 46 35 36 36 35 9 4 20 90 96 346 3 32036 25045 45 3 36 30 30 0 30 36 36 3 40 30 3 35 30 90 4 36 0 S0 3008
.globl dtroff
dtroff
moveq #4200010000, d2
bra. b onbit

Fo 38 3 36 36 36 30 W 3 338 303 36 35 36 36 36 36 36 30 36 36 3546 36 36 30 36 3 0 3096 3 36 38 36 0 30 38 35 35 36 36 36 30 3696 36 36 36 36 36 36 36 30 3E 36 3030 3 36 3 36 30 36 e 63030

* routine to turn on the dtr signal #*
B B3I A6 2036 I 26 26 3 3 3 B S I K 6 330 36 6 3 4 0 IF B 6 3 0363 3006 20 3 96636 3 HE IR 36 33 E RS0 308 30 00 3 S0 S0 BB IR S 3

.globl dtron )
dtron

moveq #711101111, d2

bra. b offbit

46 3 3030 30 3 36 38 38 $6 3 3630 35 3¢ 36 36 3 38 30 3 3 336 330 30 30 3030 3 3636 3 3636 36 30 36 35 3530 3 36 3030 3040 36 30 3635 30 45 36 3 3030 3096 30 3030 30 3030 30 H 0 3

bitnum — byte size bit mask with desired bit set to “1"

* *
#* routine to set any bit in the gi pert & area *
¥* *
* entry *
#* 3
* void ongibit(bitnum) #
* word bitnum #*
* +*
# *
#* *

H AR I3 330 46 33646 39046 B30 36 3R A0 30 B0 3 4634 36 36 30 36 36 36 31 30 56 K36 3 36 J6 36 3 35 40 3 38 30 636 36 35 38 3 3006 S0 20 0 20 46 H 63
.globl ongibit

ongibit
moveq #40, d2
move. w 4{(sp),d2
onbit movem. 1 d0-d2, —-(a7}
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move s1r, —(a7)

ori #%0700, sv

moveq #porta,dl iget ready to read in the port a contents
move. 1 d2,—-(a7)

bsr. b gientry igo get it..

move. 1 (a7)+.d2

or. b d2., d0 iset bit(s) on

moveq #porta+$80, d1 isetup to write to port a
bsr. b gientry igo set it and return
move {(a7)+,sT

movem. 1 (a7)+, d0-d2

rts

33t 336 38 43 3090 336 4 3 38 30 H 3 e 3R 30 303 *************************************************

bitnum — byte size bit mask with desired bit set to "O"

# #*
* routine to clear any bit in the gi port a area *
* #*
#* entry #
#* *
# void offgibit(bitnum) ¥*
* word bitnum *
* 3#
# #
+* #

34 30T 164 45 0246 3 46 36 36 3646 36 6 96 35 36 36 6 3635 35 3036 362000 N 30 4646 33130 3006 3 3 3 6302 3 0 F 3040 30 0340 30 366 3 30 303030 RS
.globl offgibit

offgibit
moveq #40, d2
move.w 4(sp).,d2
offbit movem. 1 d0-d2,-(a7)

move sr, —-{(a7)

ori #$0700., sr

moveq #porta,dil iget ready to read in the port a contents

move. 1 d2.,—-(a7)

bsr. b gientry igo get it. ..

move. 1 (a7)+,d2

and. b d2, d0 ;turn bit(s) o#f#f

moveq #porta+$80, dil ; setup to write to port a

bsr. b gientry igo set it and return

move {a7)+;sr

movem. 1 (a7)+,d0-d2

rts

. page

. text
BT 136 34 3 3 36 36 3696 36 3006 06 26 00 36300 33006 36303 0 20 3633 30 20 00 36 360 36 36 303 T 06 38 23 3 S 3 3600 314030 B 3038
# ' #
* EXTENDED RBP BIOS MOUSE INIT CALL #*
# #
# entry: #*
* #*
#* void initmous{(type, param: intvec) *
¥* word type #

253
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long  param; intvec
type — key/abs/rel/off mouse function requested
4/ 27 1/ O value
param — address of parameter block
intvec - mouse interrupt vector

parameter block definition:

byte O — y=0 at top/bottom; 1f non-zero then y=0 at bottom
otherwise y=0 at top

byte 1 — parameter for set mouse buttons command

byte 2 — x threshold/scale/delta parameter

byte 3 — y threshold/scale/delta parameter

the following bytes are required for the absolute mouse only

byte 4 — xmsb for absoclute mouse maximum position
byte 5 — xlsb for absolute mouse maximum position
byte 6 — ymsb for absolute mouse maximum position
byte 7 — ylsb for absolute mouse maximum position
byte B8 — xmsb for absolute mouse initial position
byte 9 — xlsb for absolute mouse initial position
byte a — ymsb for absolute mouse initial position
byte b — ylsb for absolute mouse initial position

B o% % k & ok & & % ok ok R ok % % ok ok & Kk %k & k % k Kk & X

I 36 36 38 36 36 3 I 36 I S W 3 36 3 W38 3 I I 3 3 3 I 3 36 3 3 3 3 36 3 3 35 3 I $E 3 36 3E 36 36 3 38 36 36 3 35 3036 30 3 36 36 3 46 36 3 36 W 36 36 3 965 36 3

.globl initmouse

initmouse :
* first we determine if the init is for a absolute, relative, or keycode
#* mouse action.

tst. w $4(sp) iturn mouse off?

beq. b iml iyes. .. disable mouse

move. 1l 4%a(sp),msintvec(ad) iinit the mouse interrupt vector

move. 1 $&(sp},al

cmpi.w #$1,%4(s5p) iTrelative mouse rtequest?

beq. b im2 yes. . .

cmpi.w #$2, $4(sp) absolute mouse Tequest?

beq. b im3 yes. . .

cmpi.w  #%4, $4(sp) i keycode mouse request?

beq. b im4 yes. ..
moveq #%0, dO i error condition returned —— improper request
Tts
iml moveq #%12,d1 ;disable mouse
bsr ikbdput
move. 1 #xbtexit,msintvec(aS) ite~init the mouse interrupt vector
bra. b imexit
im2
lea transbuf{aS), a2 iset transfer buffer pointer
move. b #%$8, (a2)+ iset to relative mouse
move. b #%b, (a2)+ iset relative mouse threshold x.,y
bsr. b setmouse
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moveq #7-1,d3
lea transbuf{(abd), a2
bsr ikbdstr
bra. b imexit

im3 )
lea transbuf(ad), a2
move. b #%$9, (a2)+
move. b 4{a3), (a2)+
move. b 5(al3):{a2)+
move. b &(ald), (a2)+
move. b 7¢(a3d}), (a2)+
move. b #%c, (a2)+
bsr. b setmouse
move. b #4e, (a2)+
move. b #$0, (a2)+
move. b 8{(ald), (a2)+
move. b 9(a3), (a2)+
move. b $a(ald), (a2)+
move. b $b{(a3), (al2)+
moveq #17-1.d3
lea transbuf(al), a2
bst ikbdstr
bra. b imexit

im4
lea transbuf(ad}), a2
move. b #$a, (a2)+
bsr. b setmouse
moveq #6—-1,d3
lea transbuf(ad), a2
bsr ikbdstr

imexit moveq #%—-1, dO
Tts

setmouse
move. b 2(a3). (a2)+
move. b 3(al3), {(a2)+
moveq #$10,d1
sub. b 0(a3),dl1
move. b dil, (a2)+
move. b #%7, (a2)+
move. b 1(al3), (a2)+
rts
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;set length of string -1 to transfer
iset transfer buffer pointer
ido transfer to ikhd

set
set
set
set
set
set
set

xmsh max
xlsb max
ymsb max
ylsb max
absolute

L Sy o

i load initial
i filler load
initial xmsb
initial xlsb
initial ymsb
initial ylsb

e N N me M M e we

transfer buffer pointer
to absplute mouse

mouse scale

absolute

absolute
absolute
absolute
absolute

mouse

mouse
mouse
mouse
mouse

iset transfer buffer pointer
iset to mouse keycode mode

e wr e

D

set y=0 at ?

set x threshold/scale/delta
set y threshold/scale/delta
setup to determine if top/bottom

iset mouse button action

smouse button parameter

position

position
position
position
position

set length of string —1 to transfer
set transfer buffer pointer
do transfer to ikbd

set length of string -1 to transfer
set transfer buffer pointer
do transfer to ikbd
set to true to indicate good init

***%*****************************************%***************************

® % ok %k %k & ok k %k ok %k %k %

entry:

void
word
long

EXTENDED RBP BIOS TIMER INIT CALL

xbtimer(id, control, data; intvec)

id, control, data

intvec

intvec — timer interrupt vector
control ~ timer’s control setting
data — timer’s data register setting

id - timer id

a-0, b-1,

c—~2.

d—-3

% ok ok ok ok ok ko ok Kk %k kK %k %
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Special Note:

In the interest of preserving as many features for the user
in the future, timer A should be reserved for the end-user

or independent software vendor’s application program. System
software or those application needing just a “tick" should
constrain themselves to timer C, which is adequate for delay
and other timing uses. Future hardware may or may not bring
out the timer A input line out.. giving software developers
another useful aspect of the machine to utilize.

The recommended usage of the timers is as follows:

Timer A —~ Reserved for end-users and stand-alone applications.
Timer B — Reserved for screen graphics, primarily.
Timer C — Reserved for system timing (GSX, GEM, DESKTOP,ET. AL).
Timer D — Reserved for baud rate control of RS-232 port,

the interrupt vector is available to anyone.

*****************\.‘)*

Bk ok Kk Kok ok ok ok Kk R ok ok & ok K K K K

FE 36 36 Fb 3636 3036 3 28 35 H 3 36 3 36 30 3036 36 36 HE6 H 36 3095 36 3 T30 36 J0 40 36 36 36 16 3028 96 36 3 36 36 JEH HEIEIE I 0 36 360 36 35 3690 96 2036 36 40 36 3 0 3 3

.globl xbtimer

xhtimer
moveq #%0, dO
moveq #40, d1
moveq #$0, d2

/ move.w $4(sp), d0

move. w %$&(sp),dil
move.w $8(sp),d2

bsr setimer isetup the timer
tst. 1 $a(sp) iif >S7FFFPFFF then skip and exit
bmi. b xhtexit '
movea. 1 $a(sp), a2 isetup for initint call
moveq #4$0,d1 iclear leong
lea xbtim, al ipoint to timer ~> interrupt # translation tab
andi. 1l #$£¢,d0 imask off the highest three bytes in register
move. b 0O(al,d0),d0O isetup for initint call
bsr initint
xbtexit rts
xbtim dc. b $d, $8, $5, ¢4
. even

e 30 3 B 36T B0 M 6 3 36 330 36 I 36 36 36 36 36 38 30 35 30 36 36 36 6 36 H I 3 3690 36 30 36 30 9646 35 35 3 3 363 336 35 38 T 3636 35 I 36 3 3600 3 H H R H

# ¥*
#* KEYBOARD TRANSLATION TABLE CHANGE CALL *
#* +*
* entry: *
* *
#* long keytrans(unshift, shift, capslock) #
* long unshift, shift, capslock #*
# #*
# -1 signifies no change to vector 3*
‘ *
//\f exit: *

P56



Jul @ 12:58 1985 wusa. s Page 40

d0. 1 ~ returns pointer to beginning of
key translation address pointers
order of pointers is:
unshifted, shifted, caps~locked
Note: ©buffer space for each table should $80!'!

* ok ok ok % %
% & ok % k%

****************%*****************%**************************************

.globl keytrans

keytrans

tst. 1 $4(sp)

bmi. b kt1

move. 1l $4(sp),skeytran(as)
kti tst. 1 $8(sp) ,

bmi. b kt2 :

move. 1 $8(spl.skeyshif(as)
kt2 tst. 1 %c(sp)

bmi. b kt3

move. 1l %$c(sp),skeycl(a5)
kt3 move. 1l #skeytran, d0

rts

*%*****%**************** ***************************************#**%**%***

3* ¥*
# RESTORE BIOS KEYBOARD TRANSLATION TABLE #*
#* ‘ *
# entry: *
# ¥*
* void bioskeys({) #
# #

ARSI I I SIS I3 IS 36 36 0 30369 36 3 36 36 9646 346 35 06 3046 366 0646 36 3 0636 26 36
.glebl bioskeys

bioskeys
move. 1 #keytran, skeytran(as)
move. 1 #keyshif, skeyshif(a5)
move. 1l #keycl,skeycl(aS)
rts

***********************************************%***************’**********

* *
* RETURN IKBD SUBSYSTEM INTERRUPT TABLE POINTER *
# ' ' #*
* entry: *
#* )
3* void dosound(ptr) 7 #
#* long ptr ipoints to start of sound interpreter table *
* ' ¥*
%* *
FH WIS I IS I I I IS ST I E 3003336963 303 356 36 36 36 96 36 3636 95 9646 96 36 36 9656 36 2696 6%
.globl dosound
dosound

957
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return current status in DO.L
if new ptr < 0, then just return

move. 1l cursnd{a5}),d0
move.l 4(sp),dl

B

bmi ds_r (invalid ptr, so return)

move.l di,cursnd(ad) setup new sound ptr

clr. b timer(ab) zap sound timer register
ds_T rts

363646 3 236 3236 36 35 36 36 36 4 3 36 36 35 36 95 36 3636 35 3 35 3 30 36 30 30 3 3 30 3 9 36 36 3 36 36 306 3 3 36 3 3030 36 36 36 36 I 036 3 30 0 30 30 303630 0 A IE

* %*
* SET/RETURN PRINTER CONFIGURATION WORD #
# : #
* entry: *
* ' ¥*
¥* word setprt(pcanfig) *
¥* word pconfig ;isets/gets printer information word #*
* #
# #*

**‘*‘*********%***********************************************************

.globl setprt

setprt '
move.w pconfig(aS),d0 ;get current config word before we change
tst.w  4(sp) ;see if we don’t change the word
bmi. b nosetp idon’t set printer word
move.w 4(sp),pconfig(ad) ;set printer config word

nosetp rts

36363 -1 3 346 3 32 36 36 36 35 3 36 36 36 6 96 35 35 35 30 45 30 3 36 4F 3 30 36 3 56 35 303 36 3636 36 35 30 36 3 30 30 36 3 36 3 3638 3 38 36 3 90 36 30 40 30 3H I 3 S0 36 R 0 3E

SET/RETURN KEY REPEAT VALUES
entry:
word  kbrate(initial,repeat)
word initial: repeat

initial determines the number of 50 hz cycles to wait be#ore
a keyrepeat is to commence. repeat determines the interval
between keyrepeats after the initial pause.

% %k %k Kk %k &k ¥ dk k %k %k %k
* & %k % %k ok A ok ok ok %k ¥k

363 36 36 36 35 B3 3 35 35 3 5 35 35 35 36 36 26 36 35 36 35 30 6 46 36 3636 96 36 40 0 35 35 36 36 46 36 2636 36 36 30 30 3006 46 3630 36 30 36 30 38 3 36 S0 30 3036 0 36 3036 30 6 E S 0

.globl kbrate

kbrate
move.w cdelayl(a5),d0 iget current initial/repeat values
tst. w 4{sp) isee if we don’t change the word
bmi. b kbratel ;don’t set key repeat values
move.w 4(sp),di iset key repeat valves

move. b dl,cdelayli{(a5) iset initial delay
tst. w 6(sp) isee if we don’t change the word
bmi. b kbratel idon’t set key repeat values
move.w &{(spl,di iset key repeat values
move. b dl,cdelay2(ab) iset subsequent delay

kbratel rts

it
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**%*%%%*%*****%%*****%*%%**%%*%%****%*****%%****%%***************%**%#***

* *
# RETURN PDINTER T0 IKBD/MIDI INTERRUPT VECTDRS’ #
#* ‘ - #*
#* entry: #*
3 #
+* long ikbdvecs () ‘ #
# returns a pointer to the midi interrupt vector and #*
#* ikbd subsystem interrupt vector table. the table *
¥* structure is as follows: ' #
#* ‘ #
#* midivec ds. 1 1 imidi interrupt handler vector #
* vkbderr ‘ ds. 1 1 i keyboard error -handler address #*
¥* vmiderr ds. 1 1 imidi error handler address #*
# statintvec ds. 1 1 iikbd status interrupt vector #
#* msintvec . ds. 1 1 imouse interrupt vector #*
¥* clkintvec ds. 1 1 irealtime clk interrupt vector +#
# Joyintvec ds. 1 1 i Joystick interrupt vector #
3 3
* note: msintvec is modified via the initmouse system function #
# call. since gem uses this vector, modifying it can be #
# fatal while running under gem. clkintvec is used by #
¥* gemdos. its pre—inited vector must be restored for #
#* proper gemdos operation. Caveat hacker! *
# #
#* #

390263 H S 346 36 3036 350 36 B 6 6 B 3603 S S 3 JE 6 36 6 3 26 36 3 362 26 4 0 3 36 96 6 36 9 35 36 96 46 4 36 35 6 3 140 36 2 4 36 3
.globl ikbdvecs
ikbdvecs

move.l #midivec,dO
Tts

F 35 363 606 3 30 30 35 30 36 36 36 3 H S 36 3 3 3 3 3036 I 36 0 3 3 30 38 36 36 34 36 3 6 3 36 36 35 3 36 W36 630 36 336 336 3 36 4 3 36 3 36 36 3 35 3033

# ‘ #
* C Timer interrupt routine to process the PSG sound table #
3* ‘ \ ' ‘ #*
R A e L S s e e
#+ (Imd)
#* timercint - timer c interrupt handler
# divide 200 Hz interrupt frequency to 50 hz, and do:
¥* sound handler processing

key-repeat processing; ‘

control—g bell and keyclick if enabled via sound. handler

system timer—-tick handof¥f.

updates: tc rot (every tick)

imports: etv_timer (timer handoff vector)

_timr_ms (t1mer calibration value).

* oK & F ¥k % % R

%

timercint

o s,
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kri

krexit
#+ (Imd)

add. 1
Tol. w
bpl.b
movem. 1
lea

bsr. b

btst. b
beq. b

#i, _hz_200 iincrement raw tick counter
tc_rtot irotate divisor bits
t_punt iif not 4th interrupt, then return

d0—-d7/a0~-ab, ~(sp)
$C, ab iaddress pointer to variable base
sndirq i process sounds. .

#%1, conterm(aS) icheck for key repeat enabled
krexit inot enabled

process for repeat key function first because it can affect the sound
table if enabled and the user is ‘using”’...

tst. b
beq. b
tst. b
beq. b
subi. b
bne. b
subi. b
bne. b
move. b
move. b
lea
bsr

keyrep(as)

krexit

kdelayl(ad)

kri.

#1, kdelayl (a3)

krexit

#1, kdelay2(ab)

krexit

cdelay2(ad), kdelay2(as5)

keyrep(a5), dO

kbufrec(ad), a0 '
arilé iTtepeat key stroke and stuff into buffer

# Call system timer vector
* (first guy in the system daisy-chain)

3#*
-

tickl
t_punt

move, w
move. 1
Jsr
addq

movem. 1
bclr. b
rte

_timr_ms (a5}, ~{(sp) « ipush #ms/tick
etv_timer(ad), a0 i get vector
(a0) i call it

#2, sp i cleanup stack

(sp)+,d0-d7/a0-ab
#5, isrb+mfp iclear the interrupt channel

F 363303 I 3 B33 3 30340 3 3 36 30 3 3630 36 3634 36 35 36 36 35 96 95 36 36 335 35 36 36 %

¥ ok ok ok ok ok % % ok %

Quick & dirty sound stufs

Programmed by Dave Staugas

14 Mar 1985

T WRRAE IR M 303 3 336 03 36 95 3 30 3 3 46 1 30 36 3 3696 30 346 3 346 30 36 S 4 36 36

940
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*
#* N
% .
*
3#*
# To start a sound, load the 32-bhit address of the
* byte stream for that sound in 32-bit
# "cursnd", & zero the B8-bit "timer"
*
*
#
*
3# Sound interrupt routine
#* Called from timer C irgq
#
sndirq
movem. 1 a0/d0—-d1,~(sp) s
move. 1l cursnd{(ad),d0 iget current sound ptr
beq sndl ibr to exit if zero, inactive
movea. 1l d0, a0 iptr to a0
move. b timer{(ad).d0 icheck delay timer
beq. b snd3 ibr over delay timer update if not on
*
subq. b #1,d0O itick off delay timer
move. b dO, timer(as) i save new
bra. b sndl iskip sound update this time
snd3: 7
move. b (aQ)+,d0 ipick up next sound command —
bmi. b snda i1f minus, go do special 70
*
move. b dO,giselect ielse, register load command—-select this
cmpi.b #7,d0 irteq. 7 selected?
bne. b snl ibr 1if no
#
move. b (aQ)+,dl iget data to write to reg 7
andi. b #$3f,d1 ;jalways leave i/o port settings alone
move. b rddata, dO iget mixer contents
andi. b #%c0, d0 imask off non—useful info...
or. b di, dO igenerate new setting
move. b dO,wrdata iwrite data
bra. b snd3 igo for next command
sni: '
move. b (a0)+,wrdata iwrite next byte as data directly to reg
bra. b snd3 igo for next command
" ,
¥ special case command
¥
snda:
addgq. b #1,d0 iwas command 2557
bpl. b sndS ibr if yes——set delay timer
#
cmpi. b #129, d0 iwas command 128 (before increment)
bne. b sndé ibr if not
¢
t command 128

Qor
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move. b (a0)+, auxd{(ad) i 1d8-—-set aux data from next byte in strea:
bra.b snd3 igo for next command

} command > 128

cmpi. b #130, d0O icommand greater than 129
bne. b sndS ibr if yes——must be set timer

command 129

move. b (a0)+,giselect ; 129-—select register
mave. b (a0)+, d0 iget increment step (signed)
add. b d0, auxd(a$) iadd to aux data

move. b (a0)+,d0 iget terminating value
move. b auxd(aS5),wrdata ;i load reg from data in auxd
cmp. b auxd(ab5), d0 iteached end of cycle?

beq. b snd4 ibr if so

still within loop, reset sound pointer to iterate for next irq

subgq #4, a0 iback up sound ptr to repeat this command
bra. b snd4 iupdate ptr & exit

set delay timer

ndS:

move. b (a0)+, timer(as) iset delay timer from next byter in stream
bne. b snd4 i1f non-zero, real delay here

movea. w #0, a0 ielse, sound terminator--set ptr to null
move. 1l a0, cursnd(as) iupdate sound ptr

movem. 1 (sp)+,a0/d0-d1 ipop stack & exit

Tts

sound data. ..

format:

sound data usually is found in byte pairs, the first of which is the comma
and the second is the argument. However, some commands take on more than
1 argument.

cmd function argument(s)

00 load regQ data0

01 load regl datal

o2 load reg2 dataQ

03 load reg3 dataQ

04 load reg4 data0

05 load regd datal

06 load regé dataO

o7 load reg? dataO note: b7 & bé forced set for all data to r

Q@& L
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ellsnd:

keyclk:

08
09

- 0A

OB
ocC
oD

80

B1

B82-FF

.de.
.dc.
.dce.
.dc.
.dc.
.de.
.dc.
.de.
.dc.
.de.
.de.
.dc.
.dc.
.dec.
.dc.

oo oo rorroosoooo

.dc.
.dc.
. dc.
. dc.
.de.
.dc.
.dc.
.dc.
.dc.
.dc.
.de.
. dc.
.dc.

[= 20 = = ol — -l = ol ~ g - g ~ o - - ol ~ o —

load reg8
load reg?
load reglQ
load Tegll
load Tegl?2
load reqgild3

init temp w/

loop defined
by 3 args

set delay
timer

0, $34
1,0
2,0
3,0
4,0
9,0
6.0
7, $FE
8, %10
2,0
10,0
11,0
12, $10
13,9
255, 0

0, $3B
1,0
2,0
3.0
4,0
5,0
6,0
7, $FE
8, %10
13, 43
11, 480
12,1
255, 0

usa. s Page &6

dataO
datal
data0O
data®
data0
datal

datal

dataQ

- datal
datald

dataO

i enabl

i envel

i enabl

ienvel

///-\\

as register to load using temp

as increment/decrement (signed) of temp

as loop terminator value of temp

is # of counts till next update

note: if dataO = 0, sound is terminated

S~

e envelope, ¢h a

ope single attack

e envelope, ch a

ope single attack

7¢ 3
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Loads 0S. IMG from the disk and executes it.

#*
#* Boot sector
#*
#
# {C)1985 Atari Corp
*
#* 25~Feb—-1985 1md Hey!
* 2-Apr-1985 1md
#*
*
text
»
# BPB #fields:
*
recsiz equ 4]
clsiz equ 2
'clsizb equ 4
rdlen equ )
fsiz equ a8
fatrec equ 10
datrec equ 12
numcl equ 14
bflags equ 16
#*
# 0S5 variables:
*
_membot equ $432
_cmdload equ $482
bootdev equ $444
*
# Executable code,
# random garbage,
# and a serial number:
*
bra.s start
dc. b ‘Loader’
dc. b %00, $00, %00
#*
# B0 track, single-sided BPB
# (Identical to "DG-1" BPB)
*
dc. b $00, $02
dc. b $02
dc. b $01, $00
dc. b $02
dc. b %70, $00
dc. b %d0, $02
dc. b $+8

It fits in 512 bytes. ...

L L 7R SPE POy S

- e e W e e A

Fixed bugs (it works now)

size of a sector in bytes
number of sectors/cluster
size of a cluster in bytes
root directory length

size of a FAT (in sectors)
start of 2nd FAT

spctor# of first data sector

number of clusters on media
flags

pointer to bottom of memory
load-command switch
default boot device

branch to code
name of the loader
24—-bit serial number

#bytes/sector
#sectors/cluster

#reserved sectors

#o0f FATs

#of root directory entries
#o0f sectors on media

media descriptor byte

G
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dc. b $05, $00 i #sectors/FAT
dc. b $09, $00 i #sectors/track
dec. b %01, $00 i #sides on media .
dc. b $00, $00 ; #hidden sectors
even
*
# Boot parameters
*
execflg: de. w 0 ;i copied to _cmdload
ldmode: dc. w 0 i O:load file, 1:load sectors
ssect: de. w (6] ; starting sector# to load
nsects de. w 0 ; #sectors to load
ldaddr: de. 1 $40000 i load address .
fatbuf: dc. 1 $8000 i good place for FAT/directory buffer
fname: dc. b "gs IMG" i filename to load (11 chars)
# 12345478901
even '
4+
# Neuter Booter
%*
# Register usage:
#* A4 ~> FAT buffer
# A5 -> BPB
* A4 -> directory/load buffer
* A3 -> current read address
#* AQ. . A2 used by traps
*
¥* D7 = current cluster number
3 D6 = starting sector/sector number
* D5 = ending sector
3* D4 = sector count
#* D3 = current sector
* DO.. D2 used by traps
¥ —
start:
move.w execflg(pc),_cmdload i set command—load flag
#————— Get BPB for boot device:
move.w bootdev,—(sp) i d0 = getbpb(bootdev)
move. w #7,-(sp) :
trap #13
addq #4, sp
tst. 1 d0o i if{d0 == NULL) return;
beq _fail ’ i (I give up)
move. 1l dQO,a5 i a5 -> BPB
lea fatbuf(pc), a0l i if(fatbuf == NULL)
tst. 1 (a0) i fatbuf = _membot
bne fbufl
move.l membot, (a0)
fbufl: move.w fsiz(ad),do i ad = fatbuf + (a5Cfsizl << 9)

Isl. w #8, d0
add. 1 d0, d0

P65~
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a4 —-> directory buffer

test mode switch
{load +ile)

starting sector#

#sectors to load
load—address

load sectors, execute ‘em

start = 2nd FAT
count = aS[{fsiz] + aS[rdlenl

address = the FAT buffer
read sectors

a0 -> directory buffer

a0 += rdlen # 512
a0 -> end of directory buffer
al -> file to open

backup one directory entry
if(a0 < a4) then fail

(file not found, so punt)

dO0 = dbra length of file name
compare filename

try next entry on match failure
(try all chars)

get starting cluster number
from byte-reversed entry in
the directory entry

aé —-> FAT
a3 —-> read address

move. w d0, ad
add. 1 fathuf(pc), a4 i
Fm—— Which mode?
move. w ldmode(pc), dO ;
beq 1dfile i
#— Load and exec sectors:
move.w ssecti{pcl,dé ;
move. w nseckts(pc),d4 i
move. 1 ldaddr(pc),a3 i
bra 1 _done : ;
#———— Read FAT and directory sectors into memory:
ldfile: move.w fatrec({ab).dé i
move. w fsiz(ad), d4 ;
add. w rdlen(aS), d4
move. 1 fatbufipc),ald i
bsr readmult j
bne _fail
#————— Setup to search for the image file:
move. 1l a4, a0 i
move.w rdlen{(aS),d0
1sl w #8, d0
isl. w #1,d0 ;
lea (a0, d0. w),; a0 ;
lea fname(pc), al i
#———— Search directory (backwards):
b_3: sub. w #$20, a0 ;
b_1: cmp. 1 a4, a0 ;
blt _fail i
moveq #10, d0O H
b_2: move. b (a0,d0 w),dl H
cmp. b (al, d0. w},dl
bne b_3 i
dbra d0, b_2 i
#————— Get (byte-reversed) cluster number:
moveq #0,d7 i
move. b 27(ad),d7 i
1sl. w #8, d7 i
move. b 26(al),d7
e Setup for reading the file:
move. 1 fatbuf(pc), abd i
move. 1l 1ldaddr(pc).,al3d ;
clr. 1 d4 ;

*4

# Read the file.

no sector count

# Read as many sectors as possible at once (try to suck it
# in with one rwabs call...)

3

Gé 6
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.“..._
/"‘\1
H————— compute sector number from cluster number:
1_1: cmp. w #EO0F£0,d7 i end of chain?
bge 1 _done i (yes)
move. w d7,d3 i d3 = d7 - 2
subq #2, d3
mulu clsiz(ad), d3 i d3 #= clsiz
add. w datrec(a%), d3 i d3 += datrec
e if “"break” in chain of sectors, read some in:
tst. w d4 i any old sectors?
beq 1 4 i (na)
cmp. w d5, d3 : i can this one be appended?
beq 1_3 i (yes)
bsr readmult i read old sectors
bne _fail i (punt on read failure)
1sl.1 #8, d4 i a3 += count ®* 512
1s1.1 #1, d4
add. 1 d4, a3
#——--~— gtartup a new chunk of contiguous sectors:
1_4: move. w d3,dé i start = current sector
move. w d3,d5 i end = current sector
clr. 1 d4 i count = QO
1_3: add. w clsiz(aS), d4 i append current sector to
add. w clsiz(ab5), ds i the contiguous chunk A
Homrm — compute next cluster number:
move. w d7,d2 i d2 = (d7 >> 1) + d7
Isr w #1,d2
add. w d7, d2
move. b 1(ab,d2. w),dl i get high byte
Isl. w #8, d1 i shift it up
move. b (aé,d2 w),dli i get low byte (d1 = raw cluster entry)
btst #0.d7 i 1f(d7 & 1) d1 >>= 4
beq 1. 2
Isr w #4,d1
1_2: and. w #$OFF£F, d1 i dl &= $OFfff
move. w dl,d7 i d7 = di
bra 1 1 i read next cluster
- Tead any leftover sectors:
1 _done: tst. w d4 i any sectors left?
beq 1d_ex i (nothing more to read)
bsr readmult i read remainder (usu. entire file)
bne _fail i C(punt on read failure)
l1d_ex: move. 1  ldaddr(pc), ~(sp) i Jump to stuff we just loaded
Tts
e could not boot: complain

_fail: «¢clr. 1 dO i

error = 0

ROl
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Tts

H*+

# Read sectors

* Passed:

¥*

*

#

# Returns:

#

*.—

readmult:
move. w
move. w
move. w
move. 1l

Tead: clr. w
move, w
trap
add. w
tst. w
rts

* ______

copyrt: dc.b
dc. b
dc. b

from boot device

count
a3 —~> address

NE: failure
EQ: success

bootdev, —(s5p)

db:—(sp)
d4, —{sp)
a3, —(sp)
—{sp)
#4:—(5[1)
#13

#14, sp
d0

‘Neuter Booter’, 13,10

bootld s Page 5

d6 = logical sector number

R T T " S o

device = bootdev
record = dé
count = d4

addr = a3
operation = READ
function = rwabs

bioss trap
cleanup stack
test return code

‘(C)1985 Atari Corp. /. 13,10

o

421
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loadable equ 1 ; nonzero for loadable driver
*. ————————————————————————————————————————————————————————————————————————
#
#* 8T SASI hard disk driver
#* (C)1985 Atari Corp.
#*
Y ———
# G-Apr-1985 1md Hacked it up. "Gee, it seems to work ..."
# 14-Apr—1985 1md linked with BIDS (###F0OR NOW3#¥*3#)
# 20-Apr—-1985 1md hacked for WD controller (now, wired...)
*
* ________________________________________________________________________
flock equ $43e i FIFO lock variable
hdv_init equ $446a i hdv_init()
hdv_bpb equ $472 i hdv_bpb(dev)
hdv_rw equ %474 i hdv_rw(rw, buf: count, recno, dev)
hdv_boot equ $47a i hdv_boot()
hdv_mediach equ $47e i hdv_mediach(dev)
_drvbits equ $4c2 i block device bitVector
_dskbufp equ $4cb ; pointer to common disk huffer
nretries equ 3 i #retries—1
#* - - Installer - - —_—
.globl i_sasi
i_sasi: nop i stupid assembler

ifne loadable

clr. 1 —{(sp) ; 1it’s a bird. .
move. w #$20, —(sp) ; it‘s a plane
trap #1 i ... no, its:
addq #46, sp i SO0UPERUSER!

move.l d0,savssp "Faster than a prefetched opcode. ..

endc
bsr _sasi_init i kick contreller
tst. w d0
bmi isasq i punt —— disk didn’‘’t respond
clr. 1 d0
or. 1 _drvbits, dO i include C: bit in devVector
or. 1 #%4, dO
move. 1l dO, _drvbhits
clr. 1 ad i zeropage ptr
move. 1 hdv_bpb{(ad).o_bpb ; save old vectors
move. 1l hdv_rw(ad),o_ruw

move. 1l hdv_mediach{(a%),o_mediach

move. 1l #hbph, hdv_bpb(ab) ’ ;i install our new ones
move. #hrw, hdv_tw(ad)
move. 1 #hmediach, hdv_mediach(a5)

—

P67



Jul 9 13:12 1985 sasi. s Page 2

isasq: nop i stupid assembler ST

ifne loadable

move. 1 savssp,—(sp) i become a mild mannered user process
move. w #%$20,—-(sp)
trap #1
addq #6, sp
endc
rts
*# - — - - Front End -—————-———————a—
*+
# LONG hbpb(dev) ~ return ptr to BPB (or NULL)
¥*
# Passed: dev 4(sp). W
¥*
-
hbpb:
move.w 4(sp), d0 i d0 = devno
move.l o_bpb.: a0l i a0 -> pass—through vector
lea _sasi_bpb(pc), al i al -2 our handler
bra check_dev i do 1t
rﬂ\\
#*+
# LLONG rw(rw, buf, count, recno. dev)
#*
# Passed: dev $e(sp). W
#* Tecno $c(sp). W
¥* count $a(sp). W
#* bu# b(sp). L
# TW 4(sp). W
#
44—
hrw
move. w $e(sp),d0 i dO = devno
move. 1l o_rw, a0 i a0 —> pass~through vector
lea _sasi_rw(pc), al i al -=> our handler
bra check_dev i do it
#+
# LONG mediach(dev)
#
# Passed: dev 4(sp). W
*
*—
hmediach: o
move.w 4(sp),dO i d0 = devno x

P70
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: move. 1l o_mediach, a0 i a0 - pass—through vector
! lea _sasi_mediach(pc),al i al -2 our handler
o
‘ *+
# check_dev ~ use handler, or pass vector through
#*
i # Passed: d0. w = device#
| * ald -> old handler
| ¥* al -> new handler
# ad -> $0000 (zero—-page ptr)
‘ #*
‘ # Jumps—to: (al) if dev in range for this handler
# {a0) otherwise
#*
W
check_dev:
 cmp.w  #2,d0 i devnos match?
bne chkd_+ i (no)
move. 1l al, a0l i yes —— follow success vector
chkd_#: jymp {a0) ; do it
* - —— Medium level driver —————— e e
#*+
# _sasi_init ~ initialize SASI dev
. # Passed: nothing
(" # Returns: d0 < 0: error
i b * d0 ==0: success
| +*
i *—
% .glebl _sasi_init
‘ _sasi_init:
#——— read the boot sector about ten times
move. w #9,d7
| isasl: «clr. w ~-{sp) i dev = O
’ move.1l _dskbufp,—(sp) i use disk buffer
‘ move. w #1,—-(sp) i count = 1
} clr. 1 -{sp) i sector = O
i bsr _hread ; read it
add. w #12, sp i ctleanup stack
tst. w d0 ; test read error return
dbmi d7.isasl i loop while no error
bmi isas2 i (punt on error)
bst _wd_setup i 1nitialize WD parms
clr. 1 do
isas2: rts
#+
# sasi_bpb — return BPB for hard drive

S ® Synopsis: LONG _sasi_bpb(dev)

{ !
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#* WORD devi
#
# Returns: NULL, or a pointer to the BPB buffer
#
-
.globl _sasi_bpb
_sasi_bpb:
move. 1 #thebpb, dO
Tts
*+
# _sasi_Tw — read/write hard sectors :
# Synopsis: _sasi_rwl(rw, buf, count, recno, dev)
*
#* Passed: dev $e(sp). W
# recno $c(sp). W
¥* count $alsp). W
#* buf blsp). L
# Tw 4(sp). W
#
*_
.globl _sasi_rw
_sasi_rw:

move. w #nretries, retrycnt i setup retry counter

sasTwl: moveq #0, dO coerce word to long. unsigned

move. w $c(sp).dO i sect L
move. w $a(sp), di i count. W
move. 1l &(sp),d2 i buf. L
move. w 4(sp),d3 i Tw
clr. w ~(sp) i dev = 0
move. 1 d2,-(sp) i bu#
move. w dl,—-(sp) i count
move. 1l dO,—-(sp) i sect
tst. w d3 i read or write?
bne sasrw3 i (write)
bsr _hread i Tead sectors
bra sasrwa
sastw3: bsr _hwrite i write sectors
sasTw2: add. w #12, sp i (cleanup stack)
tst. 1 do i errors?
beq sasrwr i no —— success
subq.w #1,retrycnt i drop Tetry count and retry
bpl sastTwl

sasTwr: rts

*+
# _sasi_mediach — see if hard disk media has changed (it never does)
# Synopsis: _sasi_mediach(dev)

#* WORD dev:

#*

772
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# Returns:

#
o~ H—
S .globl _sasi_mediach
_sasi_mediach:
clr. 1 40
rts
#+
# BPB for 10MB drive .
* Approximate only. Tweak me.
#*
E.
thebpb: dc. w S12
dc. w 2
dc. w 1024
dc. w 16
dc. w 41
dc. w 42
dc. w 99
dc. w 10300
de. w 1
B o Low—level driver
i #————— Globals
flock equ $43e
hz_200 equ $4ba
#————— Hardware:
wdc equ $£ 8604
wdl equ $FfFfBL04L
dmahi equ $++£8609
dmamid equ dmahi+2
dmalow equ dmamid+2
gpip equ $ff+all
#————— Tunable:
ltimeout equ £10000
stimeout equ $10000
#+

# void _qdone()
# Passed:

Returns:

* %k

oL

S M N i e e e me w

#bytes/sector
#sectors/cluster
#bytes/cluster

rdlen (256 root files)
FATsiz (10300 FAT entries)
2nd FAT start

data start

#iclusters (approximate here)
flags (16-bit FATs)

FIFO lock variable
200hz system ticker

i long~timeout
i short—-timeoqut

— Wait for operation complete

nothing

EGQ: no timeout

MI: timeout condition

773
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DO

#ltimeout, tocount
#1, tocount

qdq
gpip.doO
#$20, dO
qd1
#$80, wdl

wdc
#0, d0O

#-1, d0

nothing

nothing

#4688, wd 1
#4220, wdc
#$8a, wd 1l
#3501, wdc
#4088, wd 1l
#$00, wdc
#$8a, wdl

#$01, wdc

line to go low
nothing

EQ: ok

MI: timeout condition

DO

W*

# Uses:

*—_

_qdone:
move. 1

qd1: subq. 1
bmi
move. b
and. b
bne
move. w
nop
tst. w
moveq
Tts

qdq: moveq
Tts

#+

# void _sel()

# Fiddle with SASI lines

*

* Passed:

#*

# Uses:

*._..

_sel:
move. w
nop
move. w
naop
move. w
nop
move. w
nop
move. w
nop
move. w
nap
move. w
nop
move. w
Tts

#+

# void _reql()

# Wait for /REQ

*

# Passed:

*

# Returns:

1+

#

# Uses:

*—

drop timeocut count

(1 give up, return NE)
interrupt?

(not yet)

why do we need to do this
to the hardware???

return EQ (no. timeout)

return -1 (error)

_FDC + _HDCS + CA1=O(select latch) ~
iomode Rd=data. Wr=controller

_FDC + HDCS + CAl=1(select_io)

set direction = 1(output)

_FDC + _HDCS + CAi1=0(select_latch)
iomode Rd=controller, Wr=data

_FDC + _HDCS + CAl=1(select_reg)

write a $01 to data (?)

97¢
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eql:
move. 1
move. w #$88,wdl
nap
move. w #$20, wdc
nop
move. w #%$8a, wdl

reqll: subq.1 #1,tocount

bmi reqle
move. w wdc, dO
and. w #2, d0
bne reqli
rts

qle: moveq #—-1, dO

Te

#*4

# WORD _endcmd ()
Wait for end of SASI command

#
*
3
*
#*
#*
3
*

—_

Tts

Passed:

Returns:

Uses:

_endcmd:

endce:

bsr
bmi

move.

nop

move.

nop

move.

nop

move.

bsr
bmi

move.

nop

move.

nop

move. w

nop

tst. w

move. w

and. w

Tts

movegq

#stimeout, tocount

nothing

EQ: success (error code
MI: timeout
NE: failure (SASI error

DO
_qdone
endce
#$88, wd 1
#$00, wdc
#%8a, wdl
wdc, d1

_reql
endce

#4688, wdl
#$00, wdc
#4$8a, wdl
wdc

di, d0
#$00+#+F, 40

#-1,d0

sasi. s Page 7

TR R

setup timeout counter

select S5ASI status register

drop timeout count
{return NE on timeout)
get SASI status

REG low?
(not yet)

in DO. W)

code in DO. W)

i

i

i

wait for operation complete
(timed—out,

get completion error code

s0 complain)

wait for SASI %00

(timeout)

d0O = error code
(clean it up)
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flock
gpip
_sel
#5,d0O
_reql
#3$00, wdc
d0, hi_1
_endcmd
flock
_hdone

rts

#*+

# _hinit(dev)

# WORD dev:

# Initialize hard disk

%*

# Returns:

%

*—

_hinit:
st
tst. b
bsr
moveq

hi_1: bst
move. w
dbra
bst
clr. w
bra

*—.

# _hread(sectno,
# LONG sectno;
WORD count:
LONG bu#;

count, buf,

$a(sp)

sasi. s Page 8

WORD dev;

Returﬁs:

$e(sp)

-1 on timeout
O on success
nonzero on error

% % & ¥ %k % %k %

%

.globl
_hread:

move. 1
bsr
addq

bst
bmi
bst
bmi
move. w
bsr
bmi
move. b
move. b
1sl. b
or. b
move. w
bst

_hread

flock

$a(sp),—(sp)

_setdma
#4, sp

_sel
_hto
_reql
_hto
#$08, wdc
_reql
_hto
S5(sp).dO
$e(sp), dl
#3, d1
di,do
d0, wdc
_reql

-1 if hard disk not there

dev)

$b=high,

$c=mid,

lock FIFO
magic

unlock FIFO
tleanup after

lock FIFO

$d=]low

IRQ

set DMA address

select magic

wait for “REQ

read cmd
“REG

construct sector#
ORed with devno

write MSB sector# + devno

“REG

976



1285
bmi _hto
move. b &(sp), d0
move. w d0, wdc
bsr _reql
bmi _hto
move. b 7(sp),d0
move. w dO,wdc
bsr _reql
bmi _hto
move. w Bl(sp),wdc
bsr _reql
bmi _hto
move. w #$90, wdl
nap
move. w #$190, wdl
nop
move. w #$90,wdl
nop
move. w B(sp),wdc
nop
move. w #$8a,wdl
nop
move. w #$07,wdc
nop , ‘
move. w #$00, wdl
bsr _endcmd
clr. w flock
bra _hdone

*# _hwrite(sectno, count,
# LONG sectno;
WORD count;

WORD dev:

*
# LONG bué¢;
*
*

I~

_hurite:

.glabl
st

move. 1
bstr
addq

bsr
bmi
bsr
bmi
move. w
bsr
bmi
move. b

bu#,
4(sp)
8(sp)
$a(sp)
fel{sp)

_hwrite

flock

$al(spi, —(sp)

_setdma

#4, sp

_sel

_hto

_rTeql

_hto

#$0a, wdc

_reql

_hto

3(sp), d0
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dev)

$b=high.

H

i

$c=mid,

write MidSB sector#

“REQ

write LSB sector#

write sector count

toggle data direction

write sector count to DMA chip

end—of-command (+fast_step)

unlock FIFO
cleanup after IRQ

lock FIFO

set DMA address

$d=low

277
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move. b
Isl. b
or. b
move. w
bsr
bmi
move. b
move. w
bsy
bmi
move. b
move. w

bsr
bmi
move. w

bsr
bmi
move. w
nop
move. w
nop
move. w
nop
move. w
nop
move. w
nop
move, w
bsr
hwx: clr.w
bra

*+
# _wd_format -
# Passed:
# Returns:
# Uses:
*
*_

.globl
wd_format:

st

bsr
bmi
bsr
bmi
move. w
bsr
bmi
move. w
bsr
bmi

se(sp), di
#5, d1
di,do
d0, wdc
_reql
_hto
6(sp), dO
d0, wdc
_reql
_hto
7(sp), dO
d0, wdc

_Teql
_hto
8(sp),wdc
_reql
_hto
#$90, wdl
#$190, wdl
8(sp),uwdc
#$18a, wdl
#$07, wdc
#5100, wdl
—endcmd

flock
_hdone

format WD hard disk

nothing
0O, or —-N
.72

_wd_format

flock

_sel
h#x
_reql
hfx
#4, wdc
_reql
héx
#0, wdc
_reql
hex
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i

i

i

ORed with devno

sector count

sector count

end—of—-command (+fast_step)

unlock FIFO
cleanup after IRG
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# wd_setup - setup parameters for WD hard disk

move. w #0, wdc
bsr _reql
bmi hfx
move. w #0,wdc
bsrm _reql
bmi hfx
move. w #0,wdc
bsr _reql
bmi h#x
move. w #$190, wdl
nop
move. w #$90,wdl
nop
move. w #1,wdc
nop
move. w #%8a,wdl
nop
move. w #$07,wdc
nop
move. w #$00,wdl
bsr _endcmd
hex: clr. w flock
bra _hdone
»+
*
*—
.globl _wd_setup
_wd_setup:
st flock
pea wd_parms (pc)
bsr _setdma
addq #4, sp
bsr _sel
bmi wd x
bsr _reql
bmi wd x
move. w #$0c,wdc
bsr _reql
bmi wd x
move. w #$00, wdc
bsv _reql
bmi wd x
move. w #%$00,wdc
bsr _reql
bmi wd x
move. w #$00, wdc
bsr _reql
bmi wd x
move. w #%$00, wdc
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bsr
bmi
move.
nop
move.
nop
move.
nop
move.
nop
move.
nop
move.
bsr
wd x: clr. w
bra

#—~—— parameters

wd_parms: dc.

#*4

1985 sasi.s Page 12

W

w

w

b

_reql

wd x
#$90, wd 1
#$190, wd l
#%01, wdc
#$18a, wdl
#4000, wdc
#6100, wdl
_endcmd
flock

_hdone

for 10MB WD

$02, $64, $02, $01, $31, $01, $31, $0b

# void _setdma(addr)

# LONG addr;
*-_.

_setdma:
move.
move.
move,
Tts

_hto: moveq

_hdone: move.
tst. w
rts
bss

SavVssp:

tocount:

retrycnt:

o_init:

o_bphb:

o_Tw:

o_mediach:

dma:

count:

sect:

b
b
b

w

7(sp), dmalow
6{(sp), dmamid
S(sp). dmahi

#-1, d0
#$80, wdl
wdc

ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.
ds.

M E b et et bt et £ et
Ll ol R N ST S U WY

indicate timeout

(saved SSP)
timeout counter
retry counter

current DMA loc
current sector count
current logical sector
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