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FORVATTED LI STI NG

# PRQIECT : Apple /// SCS Parallel Printer Driver 1.31 (6502 Assenbly Source Code)
# FI LE NAMVE:  PARPRI NT. t ext

000001 . NOPATCHLI ST

000002 .TITLE "SCS Parallel Printer Driver -- 1.31 17-Mar-83"
000003 ;== - - m e m i m o e oo
000004 ;

000005 ;

000006 ; SCS Parallel Printer Driver

000007 ;

000008 ; Copyright (C 1983 by Apple Conputer Inc.

000009 ; Al rights reserved.

000010 ;

000011 ;

000012 ; Revi si ons:

000013 ;

000014 ; 1.30 14- Jan- 83

000015 ; New driver design, replaces version 1.01 22-Sep-81.

000016 ; Default sl ot nunber now undefined (was 1).

000017 ; Defined DCB | NVERT bit for printers with inverted | ogic.
000018 ;

000019 ; 1.31 17- Mar - 83

000020 ; Fi xed test for ASC CRin Auto Line Feed processing.

000021 ;

000022 ;- - - - - m i m s e e
000023

000024 DEVTYPE .EQU 41 ; Character device, output only, printer
000025 SUBTYPE . EQU 03

000026 APPLE . EQU 0001

000027 RELEASE . EQU 1310

000028 . PAGE

000029 - -- - s m i m e oo
000030 ;

000031 ; The macro SWTCH perforns an N way branch based on a switch index. The
000032 ; nmaxi mumval ue of the switch index is 127 with bounds checki ng provi ded
000033 ; as an option. The nacro uses the A and Y registers and alters the C
000034 ; Z, and N flags of the status register, but the X register is unchanged.
000035

000036 ; SWTCH [index], [bounds], adrs_table, [*]

000037 ;

000038 ; index This is the variable that is to be used as the switch index.
000039 ; If omtted, the value in the accunulator is used.

000040 ;

000041 ; bounds This is the maxi mum al | onabl e value for index. |f index
000042 ; exceeds this value, the carry bit will be set and execution
000043 ; will continue follow ng the macro. |f bounds is omtted,
000044 ; no bounds checking wi |l be perforned.

000045 ;

000046 ; adrs_table This is a table of addresses (low byte first) used by the
000047 ; switch. The first entry corresponds to index zero.

000048 ;

000049 ; * If an asterisk is supplied as the fourth paraneter, the
000050 ; macro wi Il push the switch address but will not exit to
000051 ; it; execution will continue follow ng the macro. The
000052 ; program may then | oad registers or set the status before
000053 ; exiting to the switch address.

000054 ;

(01000 R e e R
000056

000057 . MACRO SW TCH

000058 AF "ogt <> Mt ;If PARML is present,
000059 LDA o ; Load Awith switch index
000060 . ENDC

000061 IF "Rt <> "M ;1f PARMR is present,
000062 CcwP #9R2+1 ; Perform bounds checking
000063 BCS $3579 ;on switch index
000064 . ENDC

000065 ASL A

000066 TAY

000067 LDA 93+1, Y ;Get switch address fromtable
000068 PHA ;and push onto stack
000069 LDA 9, Y

000070 PHA

000071 AF "o <> " ;1f PARMA is omitted,
000072 RTS ;. Exit to code
000073 . ENDC ; @ herw se, drop through
000074 IF "R <> "

000075 $3579

000076 . ENDC

000077 . ENDM

000078 . PRCC PRI NTER

000079 . WORD OFFFF

000080 . WORD 68.

000081 LASa "Parallel Printer Driver -- "

000082 LASC "Copyright (C 1983 by Apple Conputer Inc."
000083 - - - - - - m i m e oo
000084 ;
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000085
000086
000087
000088
000089
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
000100
000101
000102
000103
000104
000105
000106
000107
000108
000109
000110
000111
000112
000113
000114
000115
000116
000117
000118
000119
000120
000121
000122
000123
000124
000125
000126
000127
000128
000129
000130
000131
000132
000133
000134
000135
000136
000137
000138
000139
000140
000141
000142
000143
000144
000145
000146
000147
000148
000149
000150
000151
000152
000153
000154
000155
000156
000157
000158
000159
000160
000161
000162
000163
000164
000165
000166
000167
000168
000169
000170
000171
000172
000173
000174
000175
000176
000177

; Devi ce Handl er ldentification Block
| DBLK . WORD 0000 ;Link to next device handl er
. WORD LP_MAIN ;Entry point address
. BYTE ; Length of device name
LAST ". PRINTER "
. BYTE 80 ;Device # (Mark active)
SLOT . BYTE OFF ;Slot # of Parallel card
. BYTE 00 ;Unit #
. BYTE DEVTYPE
. BYTE SUBTYPE
. BYTE 00
. WORD 0000
. WORD APPLE
. WORD RELEASE
; Devi ce Handl er Configuration Bl ock
. WORD 5
RDYMASK . BYTE 060 ;Mask for valid ready bits
RDYSTAT BYTE 040 ;Printer ready status val ue
P S . S Fommmaaas . . - Hommmeaas +
; Power | Select |Pap. Qut|Rb. Qut| Check | | | |
Pemmm e S [ [ [ [ P B +
PRCPTNS . BYTE 00 ;Printer options
IEEEEE T R — R R R S R [ +
; Invert | Auto LF| | | | |
-------- B L e N O T e e N e
CTRLVAL . BYTE 00 ;Control word for UPIC
Pemmm e Fommm o Fommm o Fommm o Fommm o Fommmae o Fommmm o B +
; 0 | 0 | STB pos| 0 | ACK pos| STB +8 | STB +4 | STB -2 |
-------- T T LT T T
TI MEQUT BYTE 64 ; Timeout count for ACK
PAGE
| SCS Device Handler Interface
SCSI NT . EQU 0Q0
RE . EQU SCSI NT+0 ; SC5 request code
BUFFER .EQU SCSI NT+2 ; Buf fer pointer
REQONT . EQU SCSI NT+4 ; Request ed count
CTLSTAT EQU SOSI NT+2 ; Control /status code
CSLI ST . EQU SOSI NT+3 ;Control /status |ist pointer
; SOS d obal Subroutines
ALLCCSI R .EQU 1913 ; SCS resource allocation
DEALCSI R EQU 1916 ; SC6 resource deal | ocation
SYSERR EQU 1928 ;SCS error return
; SCS Error Codes
XREQCODE . EQU 20 ;lnvalid request code
XCTLCCDE .EQU 21 ;lnvalid control/status code
XNOTCPEN .EQU 23 ; Devi ce not open
XNOTAVI L . EQU 24 ; Device not avail abl e
XNORESRC . EQU 25 ; Resouce not avail abl e
XBADCP EQU 26 ;Invalid operation for device
; M secl | aneous Equat es
TRUE . EQU 80
FALSE . EQU 00
ASC LF . EQU 0A
ASC CR EQU 0D
Bl TON7 .EQU 80
Bl TOFF7 EQU 7F
. PACE
; Local Vari abl es
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o]

000179

000180 OPENFLG . BYTE FALSE ; Devi ce open flag

000181 CRFLAG . BYTE FALSE ; Previous character was CR
000182 | NVERT . BYTE 0 ;XCRwith data for inverted logic
000183 DEVOFF . BYTE 0 ;O fset to I/ 0O addresses
000184 CTRLWRD . BYTE 0 ;Parallel card control word
000185

000186 ; Consuner State -- The Consuner State is the current operational status

000187 ; of the interrupt handler. The Idle state indicates that the consumer

000188 ; has no data to send, and there is no pending ACK fromthe printer. The
000189 ; Waiting for ACK state indicates that data has been STROBEd but the ACK
000190 ; is still pending. The Waiting for Ready state indicates that data was

000191 ; STROBEd when the printer was not Ready to accept it. The printer nust

000192 ; ACK when it becones Ready, then the consurmer w || STROBE agai n.

000193

000194 CSTATE . BYTE 0 ; Consuner State

000195 | DLE .EQU 000 ; ldle, waiting for data
000196 WI_ACK . EQU 080 ;o Waiting for ACK

000197 W_RDY . EQU 0Q0 ; Waiting for Ready
000198

000199

000200 ; Local Buffer -- Logically, the Local Buffer contains $FF bytes and the

000201 ; Buffer Count may range from $00 through $FF. Physically, however, the

000202 ; Local Buffer contains $100 bytes so the producer and consumer pointers

000203 ; can be increnented without testing themfor end of buffer or wap around.
000204

000205 BUFCNT . BYTE 0 ; Local buffer byte count
000206 PRCDPTR . BYTE 0 ; Producer buffer pointer
000207 CSMRPTR . BYTE 0 ; Consuner buffer pointer
000208 LOCBUF . EQU * ; Local buffer

000209 LAST " Copyr i ght (C) 1983 by Appl e Conputer |nc.

000210 . BLOCK *- LOCBUFMOFF+1 ; Save $100 bytes for Local Buffer
000211

000212

000213 SIR TBL . WORD SI R_NUM ; Syst em Resour ce Tabl e
000214 SIR_NUM . BYTE 0 ; SIR Nunber

000215 . BYTE 0

000216 . WORD LP_I NTR ; Address of interrupt handl er
000217 | NTR_BANK . BYTE 0 ; Bank nunber

000218 SIR_CNT . EQU *-SI R_NUM

000219 . PAGE

000220 ;- -- o - o mmmm e oo

000221 ;

000222 ; Har dware |/ O Addresses

000223 ;

000224 ;- - - oo o m oo oo

000225

000226 B_REG . EQU OFFEF ; Bank Regi ster

000227 E_REG . EQU OFFDF ; Environment Regi ster
000228 ANYSLOT .EQU OFFDD ;Any Slot Interrupt Flag
000229

000230

[0 R R LR LR L LT LT

000232 ;

000233 Uni versal Parallel Interface Card

000234 ;

000235 Note: to generate a STROBE (wite to Q082, or wite to Q080 with

000237 other registers may be accessed in either Fixed or Full Speed node.

000238

0002839 - - - - m o m oo

000240

000241 PORTA . EQU 00080 ;Qutput port A

000242 PCRTB .EQU 00081 ;Qutput port B

000243 READB . EQU 00083 ;I nput port

000244 STROBE . EQU 00082 ; Send strobe

000245 DATARDY . EQU 00085 ; Set DRDY, clear DRAK

000246 CLEAR . EQU 0Q087 ; O ear DRDY, AutoStrobe

000247 ; Set ACK, DRAK

000248

000249 STATUS . EQU 00084 ; UPIC Status Register

000250

000251 ; 7 6 5 4 3 2 1 0

000252 ;--------

000253 ACK

000254

000255

000256

000257

000258 CTRLREG . EQU 0Q086 ; UPI C Control Register

000259

000260 ; 7 6 5 4 3 2 1 0

000261 ;-------- EeEE T +

000262 ; Int Enable |

000263 ;-------- EEE T R R
L

000236 Aut oStrobe enabl ed), the CPU nust be in Fixed Speed node. Al

-
2
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=
@

o
+— +
I
2
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=
@

o
+— +

000264 ; ACK | DRAK
000265 ;-------- T R A T O SN ¥
000266 . PACGE
0100722
000268 ;

000269 ; Parallel Printer Driver -- Minline

000270 ;

4
g
B2
2
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000271
000272
000273
000274
000275
000276
000277
000278
000279
000280
000281
000282
000283
000284
000285
000286
000287
000288
000289
000290
000291
000292
000293
000294
000295
000296
000297
000298
000299
000300
000301
000302
000303
000304
000305
000306
000307
000308
000309
000310
000311
000312
000313
000314
000315
000316
000317
000318
000319
000320
000321
000322
000323
000324
000325
000326
000327
000328
000329
000330
000331
000332
000333
000334
000335
000336
000337
000338
000339
000340
000341
000342
000343
000344
000345
000346
000347
000348
000349
000350
000351
000352
000353
000354
000355
000356
000357
000358
000359
000360
000361
000362
000363

LP_MAIN SW TCH REQOCDE, 8, LP_TBL
BADREQ LDA H#XRE
JSR SYSERR
NOTGPEN LDA #XNOTCPEN
JSR SYSERR
LP_TBL . WORD LP_READ- 1
. WORD LP_WRI TE- 1
. WORD LP_STAT-1
. WORD LP_CNTL-1
. WORD BADREQ 1
. WORD BADREQ 1
. WORD LP_CPEN-1
. WORD LP_CLCSE- 1
. WORD LP_INT-1
; Parallel Printer Driver -- Initialization
LP_INT EQU *
LDY SLOoT
DEY
CPY #04
RTS
. PACE
; Parallel Printer Driver -- Qpen
LP_CPEN EQU *
BIT CPENFLG
BPL $010
LDA #XNOTAVI L
JSR SYSERR
$010 LDA SLOT
CRA #10
STA SI R_NUM
ASL A
ASL A
ASL A
ASL A
STA DEVOFF
LDA B_REG
AND #OF
STA | NTR_BANK
LDA #SI R_CNT
LDX SIR TBL
LDY SIR TBL+1
JSR ALLCCSI R
BCC $020
LDA #XNORESRC
JSR SYSERR
$020 LDA # DLE
STA CSTATE
JSR CNTLOO
LDA #TRUE
STA CPENFLG
RTS
. PACE
; Parallel Printer Driver -- O ose
LP_OLCSE .EQ *
ASL CPENFLG
BCS $010
JwP NOTCPEN
$010 JSR CNTLOO
LDA #SI R_CNT
LDX SIR TBL
LDY SIR TBL+1
JSR DEALCSI R
RTS
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;Invalid request code

; Devi ce not open

;Check for valid slot #

;If carry set out of range
;S8 will nark inactive

;Printer open?

; Set up resource nunber

;OFfset to slot addresses

;Set up interrupt bank

;All ocat e resource

;Can't allocate resource

;Printer open ?
; Yes, closed now
;No, error request

;Reset UPIC

; Deal | ocat e resource




000364 ; Parallel Printer Driver -- Read

000365 ;

000366 ;=== === === m i m i m i m e oo
000367

000368 LP_READ . EQU *

000369 BIT CPENFLG ;Printer open ?

000370 BM $010 ; Yes

000371 JMP NOTGPEN ;No, return error
000372

000373 $010 LDA #XBADOP

000374 JSR SYSERR

000375 . PAGE

000376 ;- - - - = mm i m oo
000377 ;

000378 ; Parallel Printer Driver -- Wite / Producer

000379 ;

000380 ;- - - - - - - mmm oo m e oo
000381

000382 LP_WR TE . EQU *

000383 BI T CPENFLG ;Printer open ?

000384 BM $010 : Yes

000385 JwP NOTCPEN ;No, return error
000386 $010 LDA REQCNT ; One' s Conpl ement of REQCNT
000387 ECR #OFF ; to inplenent nmain | oop:
000388 STA REQCNT ;0 Wile (RC=RC+t1)<>0 Do ...
000389 LDA REQONT+1

000390 ECR #OFF

000391 STA REQCNT+1

000392

000393 $020 I NC REQCNT ;Increment byte count
000394 BNE $030

000395 I NC REQONT+1

000396 BEQ $090 ; Al done

000397 $030 LDY #0

000398 LDA (BUFFER), Y ; Get character

000399 I NC BUFFER ;Increment buffer address
000400 BNE $040

000401 I NC BUFFER+1

000402 BNE $040

000403 LDX #80

000404 STX BUFFER+1

000405 INC 1401+BUFFER

000406 $040 BI T PROPTNS ; Auto Line Feed?
000407 BVC $060 ;. No

000408 ASL CRFLAG ; Last character CR?
000409 BCC $050 ;o No

000410 aw #ASC_LF ; This character LF?
000411 BEQ $020 ; Yes -- ignore it
000412 $050 awe #ASC_CR ; This character CR?
000413 BNE $060 ;. No

000414 RCR CRFLAG ; Yes -- set CRflag
000415 $060 LDX PRCDPTR

000416 STA LOCBUF, X ;Store character in local buffer
000417 $070 LDX BUFCNT ; Check buffer count for max
000418 I NX

000419 BEQ $080

000420 I NC PRCDPTR ; Bunp producer pointer
000421 I NC BUFCNT ; and buffer count
000422 JwP $020 ; Loop

000423

000424 $080 JSR PRI ME ; Prime the consuner and
000425 JMP $070 ; recheck buffer count
000426

000427 $090 JSR PRI ME ; Make sure consumer is running
000428 RTS

000429 . PAGE

000430 ;- - - - - - mm i m oo
000431

000432 ; Subr outi ne PRI ME

000433 ;

000434 ; Start up Consuner, and wait until printer is ready.

000435

000436 ;- - - - - o m oo
000437

000438 PR ME . EQU *

000439 BIT CSTATE

000440 BVC $020

000441 $010 LDY DEVOFF

000442 LDA READB, Y ; Vit for Ready

000443 ECR RDYSTAT

000444 AND RDYNMASK

000445 BNE $010

000446 $020 PHP

000447 SEI

000448 JSR LP_I NTR ;Call interrupt handl er
000449 LDA E REG

000450 AND #Bl TOFF7

000451 STA E REG ; Restore Full Speed
000452 PLP

000453 BIT CSTATE

000454 BVS $010

000455 RTS

000456
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000457

000458

000459 ;- - - - mmm e oo
000460 ;

000461 ; Parallel Printer Driver -- Interrupt Handl er / Consuner

000462 ;

000463 ; This routine nust be CALLED with | NTERRUPTS DI SABLED. During

000464 ; execution, it selects Fixed Speed node and ENABLES | NTERRUPTS.

000465 ; It always EXITS in Fixed Speed node with | NTERRUPTS DI SABLED.

000466 ;

(0100 Ty A e e
000468

000469 LP_INTR LDA E_REG

000470 CRA #Bl TON7 ; Set Fi xed Speed

000471 STA E REG

000472 LDY DEVCOFF ;Get offset to card addresses
000473 LDA CTRLWRD

000474 AND #Bl TOFF7 ;Disable card's interrupt
000475 STA CTRLWRD

000476 STA CTRLREG Y

000477 LDA #02

000478 STA ANYSLOT ;dear "Any Slot' interrupt
000479 CLI

000480 . PAGE

000481 BI T CSTATE ; Test Int.Handl er State
000482 BPL $020 ; Send a character
000483 LDX STATUS, Y

000484 BVC $010 ;o Waiting for ACK
000485 LDA READB, Y ; Check for READY
000486 ECR RDYSTAT

000487 AND RDYMASK

000488 BEQ $030 ; Re-strobe printer
000489 TXA

000490 ECR #BlI TON7

000491 LDX #W_RDY ;Wait for Ready

000492 BNE $070 ; (unconditional branch)
000493

000494 $010 BPL $050 ;Vait for ACK

000495

000496 $020 LDA BUFCNT ; Check buffer count
000497 BEQ $080 ;Wait for data

000498 LDX CSMRPTR

000499 LDA LOCBUF, X ; Get character frombuffer
000500 ECR | NVERT

000501 STA PORTA, Y ; and send it to printer
000502 DEC BUFCNT

000503 INC CSMRPTR

000504 $030 STA STROBE, Y ; Stobe Printer

000505 LDX #WI_RDY

000506 LDA READB, Y ;Printer Ready?

000507 ECR RDYSTAT

000508 AND RDYNMASK

000509 BNE $060 ;. No

000510 LDX TI MEQUT

000511 $040 LDA STATUS, Y ;Vait for ACK or Time Qut
000512 BM $020 ; ACK, send next character
000513 DEX

000514 BPL $040

000515 $050 LDX #W_ACK Wit for ACK

000516

000517 $060 LDA #Bl TON7 ; Enabl e I nterrupt
000518

000519 $070 SEI

000520 STX CSTATE ;Set Int.Handler State
000521 AND #Bl TON7 ;Enable Interrupt with
000522 CRA CTRLWRD ; bit 7 of Accunul ator
000523 STA CTRLWRD

000524 STA CTRLREG Y

000525 RTS

000526

000527 $080 SE|

000528 LDX #| DLE

000529 STX CSTATE ;Vit for data

000530 RTS

000531 . PAGE

000532 ;- oo o mm oo
000533 ;

000534 Parallel Printer Driver -- Status

000535 ;

000536 ;- - - - - s m oo
000537

000538 LP_STAT BIT CPENFLG ;Printer open ?

000539 BM $010

000540 JwP NOTCOPEN ;No, return error
000541

000542 $010 LDY #00

000543 LDX CTLSTAT

000544 BEQ STAT00

000545 DEX

000546 BEQ STATO1

000547 DEX

000548 BEQ STAT02

000549 DEX
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000550 BEQ STATO3

000551 BADCTL LDA #XCTLCODE ;Invalid control code
000552 JSR SYSERR

000553

000554 STATO00 RTS ;0 -- NOP

000555

000556 STATO1 TYA ;1 -- Status table
000557 STA (CSLIST), Y

000558 RTS

000559

000560 STAT02 TYA ;2 -- New line

000561 STA (CSLIST), Y

000562 RTS

000563

000564 STATO03 LDX DEVCOFF ;3 -- Error status and buffer size
000565 LDA READB, X

000566 ECR RDYSTAT

000567 STA (CSLIST), Y

000568 I NY ;Error status byte
000569 LDA #OFF ;Buffer size, |ow byte
000570 STA (CSLIST), Y

000571 JSR $010 ; high byte

000572 I NY

000573 LDA BUFCNT ; Nunber of chars in buffer, |ow
000574 STA (CSLIST), Y

000575 $010 I NY

000576 LDA #00 ; high byte

000577 STA (CSLIST), Y

000578 RTS

000579 . PAGE

000580 ;- - - - - mm i m oo
000581 ;

000582 ; Parallel Printer Driver -- Control

000583 ;

(0100 S R e e e
000585

000586 LP_CNTL BIT CPENFLG ;Printer open ?
000587 BM $010 ; Yes

000588 JMP NOTCPEN

000589

000590 $010 LDX CTLSTAT

000591 BEQ CNTLOO

000592 DEX

000593 BEQ CNTLO1

000594 DEX

000595 BEQ CNTLO2

000596 JWP BADCTL ;Invalid request nunber
000597

000598 CNTLOO . EQU *

000599 BIT CSTATE ; Test consuner state
000600 BPL $020 ; Ready

000601 $010 JSR PRI ME ;Prime consuner and
000602 BIT CSTATE ;. recheck state
000603 BM $010

000604 $020 LDA #00

000605 STA BUFCNT ; Set buffer count to O
000606 STA PRCDPTR ; Set producer pointer
000607 STA CSMRPTR ; Set consuner pointer
000608 STA CRFLAG ;Set CR switch fal se
000609 BI T PROPTNS ; Check invert bit and
000610 BPL $030

000611 LDA #OFF

000612 $030 STA | NVERT ;. set I NVERT val ue
000613 PHP

000614 SEl

000615 LDY DEVOFF

000616 LDA CTRLVAL

000617 AND #2F

000618 STA CTRLWRD ;Init UPIC control register
000619 STA CTRLREG Y

000620 STA CLEAR Y ; Disabl e auto strobe
000621 PLP

000622 RTS

000623

000624

000625 OCNTLO1 RTS

000626

000627

000628 CNTL02 RTS ;2 New |ine

000629 . END

000630

. #  LINES . 630

; #  CHARACTERS : 32172

; # Formatter : Assenbly Language Reformatter 1.0.2 (07 January 1998)

. #  Author David T. Craig -- 71533. 606@onpuserve.com-- Santa Fe, New Mexico USA
Hi#
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