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title
xall

8088,/6509 interprocess communications rom
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cia p
cia p

pra equ 20h ;port register A (data)

rb equ 21h ;port register B (com/control)
rc equ 22h ;port register C

cia ddra equ 23h ;data direction register A
cia ddrb equ 24h ;data direction register B
cia ddrc equ 25h ;data direction register C

pbbusl equ 01lh ;prb0
pbbus?2 equ 02h ;prbl
pbsem88 equ 04h ;prb2
pbsem65 equ 08h ;prb3

pbrtn

semlo
semhi

pcbus

equ pbrtn j;acknowledge low
equ pbrtn+pbsem88 ;acknowlegde hi val

equ 20h ;bit to free/claim bus pcb
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intal
intal

iwait

acklo
mov
out
nop

endm

ackhi
mov
out
nop

endm

0 equ 00h
1 equ O1lh
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equ 40h ;100h, go rom, free bus, wait
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Macro Definitions

note: al is clobbered
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macro
al,semlo
cia prb,al

macro
al,semhi
cia prb,al

walthl macro wwww

WWWW 3
in
tes
72

endm

al,cia prb
t al,pbsemb5
WWWW

waitlo macro 1111

dAlils
in al,cia prb
" test al,pbsem65
3nz 111l
endm

dirin macro
mov al,0

out cia ddra,al
endm

dirout macro
mov al,0ffh

out cia ddra,al
endm

getbus macro gggg
in al,cia prb
test al,pbbusl

Jz gg9
endm

frebus macro
lock nop
lock mov al,0ffh-pcbus
lock out cia prc,al
lock nop
lock nop
lock nop
lock or al,pcbus
lock out cia prc,al
endm

; offsets to data/code in ram
; eliminates relocation

’ ———————————————————————————————————————

start code equ 0000
warm - equ 0008h
warmh equ 0009h
ipcbufr equ 000ah
ipctab equ 00lah
int?7 equ 0007h
int7seg equ int7*4+2

thisseg equ 0£000h ;hard value for this segno

progseqg segment




T

e cs:progseg an e
. assum - "jm r 12
"org 0£000h o : o e 5
jmp rqst900 ;return job after dma g ; send parameter bytes to 6509 4
rgstl00:
et dirout ;port dir=out
; Issue IRQ request to 6509 _ mov al,ipcbufr(si]
3 out cia pra,al ;write data to port
; enter: cl = command byt? ackhi (% ;sem8088->hi (data ready)
; ipcbufr = holds input param bytes waithi rqgst110 ;sem6509->hi (data rcvd)
i dirin sport dir=in
: exit: ipcbufr = holds output param bytes di ot il ,
o e o 50 W i rgstl20:
public rgster dec dl ;decrease count
rgster proc far ' jz  rgst200 ;no more to send...
push ax ;Save regs . acklo ;sem8088->1o (ack) v
push bx waitlo rqst130 ;
push cx jmp rgstl100 ;and repeat...
push dx .
push si rqst200:
push es test cl,80h ;need to give up data bus?
push ds . . jz rqst210 SR . .
mov ax,0000h ;get segment of ipctab from int?7 frebus ;give up bus
mov ds,ax _ . acklo ;signal to do cmd
mov ax,ds:int7seg ;jget segment of ipctab from int7 rgstlp:
mov ds,ax vector jmp rgstlp sNaTESL . .
' mov al,cl ;set dl=#bytes to send . :
St ol 38 : Ahibvtes Lo’ vhehivs ; receive data bytes from 6509
mov bl,06 rqst210:
mul b} acklo ;signal to do cmd
mov si,ax waitlo rgst220 ;sem6509->hi (data avail)
mov dx,ds:ipctab[si] mov si,0
; in 3 '
; initiate IRQ to 6509, sending cmd byte jmg ggstBSU N satyc it - Liany
; rgst310:
rqst000: ackhi ;sem8088->hi (rdy to recv)
in al,cia_prb ;test sem6509 waithi rgst320 ;sem6509->hi (data available)
test al,pbsem65 in al,cia pra sread data from port
jnz rqgst000 ;locked out.... mov ipcbufr[si],al
or al,pbsem88 jlock sem8088 acklo ;semB8088->lo (data recvd)
out cia prb,al waitlo rgst330 ;sem6509->1o (ack ack)
nop — inc si
in al,cia prb ;check for collision rqst350: ’
test al,pbsemé65 dec dh jdecrease count
jz  rqst010 ;jnone ! jnz rqgst310 jmore...
acklo ;locked out, clear sem80 :
jmp rgst000 ;and try again.... rqst400: =
; pop ds irestore ds,es
rgst010: pop es
dirout ;port dir=out pop * si
mov * al,cl swrite cmd to port pop dx
out cia pra,al pop cx
pop Dbx
rgst020: pop ax
in al,cia prb ret
and al,0ffh-pbrtn
out cia prb,al ; CAUSE IRQ (lo->hi trans) rqst900:
nop pop dx ;pop ret adr
nop pop dx
nop pop dx ipop # bytes returned
or al,pbrtn acklo jterminating acknowledge
out cia prb,al pop si
waithi rgst030 ;sem6509->hi (irqg recvd) pop ds
dirin ;port dir=in pop es
mov si,0




pop

pop

pop
pop
pop
pop

popf

jmp

rqst400

rgster endp
page

ax ;pop uneeded irq ret
ax

rdone

server proc near
push ax
push bx
push cx
push dx
push es
push ds
push si

U‘j -d W s

mov
mov
mov
mov

decode the command

ax,0000

ds,ax
ax,ds:int7seg
ds,ax

;save regs

;set up ds to int area
;get segment of ipctab

;jread cmd byte
;jcalculate index to entry

;get jumpaddr,param counts

cx,ds:ipctab+2[(si] ;cx=jump address offset
ds:start code+4,cx ;move offset to ram jump vector
cx,ds:ipctab+4([si] ;cx=jump address segment
ds:start code+6,cx ;move segment to ram jumpvector

in al,cia pra
and 81,7
mov bl,06

mul bl

mov si,ax

mov

mov

mov

mov

mov dx,ds:ipctab[si]
ackhi

waitlo serv050
mov si,0

inc dl

jmp serv130

ack
wail
in

ervl100:

lo
thi servl1l0
al,cia pra

mov' ipcbufr[si],al
ackhi

wal
inc

tlo servl120
si

servl130:

dec

inz

mov
mov

dl
servl100

process command

;dl=#ins, dh=#outs
;sem8088-> hi
;semb6509->1o (ack)

get input parameter bytes

;sem8088->10 (ack ack)
:semb6509->hi (data available)
;read data

sand store it

:sem8088->hi (data recvd)
;sem6509->1o0 (ack)

sdecrease count
;more. ..

;save return count (dh)
;jsave seg to return to

dl,low offset serv220
dh,high offset serv220

push dx ;jpush return on stack
int 7 ;gone!

serv220:
pop dx ;jrestore dh Ea
cmp dh, 0
je serv400 ;N0 return params...

mov si,0

send return parameter bytes

erv300:

acglo ;semB8088->1o (ack ack)
w§1thi serv31l0 ;5em6509->hi (rdy to recv)
dirout ;port dir=out

mov al,ipcbufr[si]

out _cia_pra,al ;send data byte

acyhl ;sem8088->hi (data rdy)
wglFlo serv320 ;sem6509->1o (data recvd)
glrln _ ;port dir=in

ine - si

Qec dh ;decrease count

Jnz serv300 ;more...

r
serv400:

2Ly

acklo : ;terminating acknowledge
pop si ;restore regs

pop ds

pop es

pop dx

pop c¢x

pop bx

pop ax

iret

server endp

Xxret:
Xerr:
ret

startf label far

start:
cli ;disable interrupts
mov sp,0£000h ;jinitialize stack
mov al,40h
out cia prb,al ;prb=40h
mov al,0ffh
out cia pra,al ;pra=0£f£fh
out cia prc,al iprc=0££fh
ine. al
out cia ddra,al ;ddra=in
mov al,d4h
out cia ddrb,al spb4,pb6=
mov al,Z0h ' dor g
out cia ddrc,al ;PCcS5=out
frebus ;0->1 transition on pc5

8259a initialization

e ™a "mp

mov ?1,1bh sicwl: level, sngl, icwd
out inta00,al
mov al,8 ;jicw2: intrpt address



A
aut intadl,al _jmp server iserver rets to finish request
"moy. - al,l ;icwd: 8086 mode \
out inta0l,al progseg ends
mov al,0Ofeh ;ocw: inhibit I7-I1 :
" out intall,al page : E%
sti s
self: jrstseg segment .
jmp self Eﬂ jassume cs:rstseg .
sorg Off£fO0h .
page

; jmp startf
;rstseg ends

; 6509-gen’d irq handler:

; cold irg=>do cold start end
: warm irg=>do server, return to
; requester code.
8 e e e e e e e e e e e e e
inrept:
ush ax ;save ax, ds

push ds

mov ax,0000

mov ds,ax

mov ax,ds:int7seg

mov ds,ax

mov al,20h ;eoi to 8259A
out 1inta00,al

in al,cia prb ;6509 off bus?

test al,pbbusl

JZ quit ;nope...

in al,cia prb ;8088 on bus?

test al,pbbus2

j2 nstart ;yes! .
quit:

pop ds .

pop ax ~

pop ax ;jclear off uneeded iret

pop ax

pop ax

sti

frebus
quitl:

jmp quitl ;free bus and sit
nstart:

mov al,o0 ;jbsyclk low

out cia prc,al

mov al,0ffh stest for warm/cold start

xor al,ds:warm

xor al,ds:warmh

jz gowarm

mov ax,0ab55ah -

mov ds:warm,al scold start: set warm bits

mov ds:warmh,ah

pop ds

pop ax

pop ax ;pop uneeded iret

pop ax

popf ;reenable ints

Int 7 ;jmp to os entry ‘e
gowarm:

pop ds | ¢

pop ax - ”
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